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Chapter 1  Introduction

The Government of Bangladesh (GoB) through the Balegh Water Development
Board (BWDB) is planning to initiate the River Maygment Improvement Program
(RMIP)! primarily to rehabilitate and improve the existiright bank embankment of the
Brahmaputra River, and also to undertake river @okection and construction of a road
over the embankment. The GoB is seeking assistamicethe World Bank (WB) for this
purpose.

The program will be implemented in phases and enfitst phase, works will be carried
out for the 50 km priority reach of the embankmethie remaining works will be
implemented under subsequent phase(s). In linke tivé national regulatory as well as
WB policy requirements, and in order to minimize tiegative environmental and social
impacts of the proposed interventions, the BWDBd@mwlucted a detailed environmental
impact assessment (EIA) for the priority reachha&f program. An initial environmental
examination (IEE) has earlier been prepared andngtgd to the Department of
Environment (DoE) for clearance. Both EIA and IBEe presented under separate
covers.

In addition to EIA and IEE, the present Environnamflanagement Framework (EMF)
has also been prepared to guide the detailed emwgntal assessments of the subsequent
phases of the program to be carried out once ttalelt design of the remaining works is
completed. This document shall also be applicalde and guide the detailed
environmental assessment, planning and implementairocess for, any civil works
undertaken as part of the current project which raot already covered by the EMP
prepared specifically for the priority reach. Thisuld include, for example, adjustments
to the planned priority reach civil works to accbtor unplanned changing conditions.

Bangladesh is mainly comprised of the fertile alinfloodplains and the delta of the
Ganges-Brahmaputra-Meghna river system (Brahmapsirgh through Bangladesh,
named as the Jamuna). These three rivers combthanhe country to form the world's
third largest river, the Lower Meghna, which draiméo the Bay of Bengal via a
constantly changing network of estuaries and tdeéks. Bangladesh is one of the most
vulnerable countries to natural disasters, maiglybstream river floods during monsoon
season and coastal cyclones from the Bay of BeRdadds are of recurring phenomena
in Bangladesh, and in each year about 22 percettheofcountry is inundated. Major
floods occur when upland flood flows of the threeers converging to Bangladesh
coincide and combine with the heavy monsoon rdinfalis also difficult to regulate
these flood flows as over 90 percent of their ricatchments areas are outside the
Bangladesh.

Brahmaputra is the Country’s largest of the thiigers with highest erosion and bank
movements. Prior to the construction of Brahmap&ight-bank Embankment (BRE),

over bank spills along the 220 km stretch of tightrbank of the Brahmaputra River used
to cause flooding on an area of about 240,000 rh&ally 1960s, the BRE was built to
protect from this flooding problem and to fosteriagjtural growth in the protected area
(seeFigure 1.1).

! The program, was ealier named as the River Bapkdwement Program (RBIP)

Bangladesh Water Development Board 1-1
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Figure 1.1: Jamuna River and Location of Brahmaputra 7Rightbank Embankment

The original BRE had a setback of about 1.5 km ftbenBrahmaputra's right bank and it
was allowed to have bank erosion life of 25-30 ygaan. In the 1970s the embankment
started to fall under sporadic erosion attacks.imguf980s, the frequency of the BRE
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breaches by erosion increased rapidly as long¢ioseaccame within the range of rapidly

eroding river bends which could cause bank-linesierorates of several hundred meters
per year in early stages of bend formation. To @névlooding, these breaches were
typically closed by local BRE retirements at ab®0® meter set-backs. As a result of this
minimal set-back distance the BRE has been retesgral times in many places and at
present perhaps only 50 km of the original BRE iessained in place. Currently, many

long stretches of the BRE are very close to thersbank line. Hence when embankment
is breached at many places it is often left openl@sing of such breaching is becoming
impossible. Consequently, security of area protedig the BRE has been seriously
threatened and large areas of land and cities laite population like Sirajganj are

exposed to flooding.

The main focus of the BRE rehabilitation work un&MIP is on its length alongside the
Brahmaputra/ Jamuna River from Bangabandhu (JamBridjje to the Teesta River
(Figure 1.1). The priority works will cover the approximateb@-km long priority reach
from Sailabari to Hasnapara (degure 1.2).

The program’s physical works will include:
River bank protection on portions of the westegh(t) bank;

Embankment upgrading, reconstruction and realignméncluding adding
drainage/control;

structures (regulators); and

A new road on the embankment. The program may iatdade the option of a
toll road (highway) associated with the flood enibaant.

The program will also provide livelihood and rekattent support to the displaced
people. Based on the field reconnaissance andrétienmary morphological assessment,
the program works has been divided into three ghaseshown iffable 1.1below.

Table 1.1: Program Phases

Description Length Phase Tentative
(km) Implementation
Year
Embankment and riverbank protectipn 19 Phase Il 2017 to 2022
from Jamuna Bridge to Sailabari
Embankment and riverbank protectipn 50 Phase | 2015 to 2020
from Sailabari to Hasnapara
Embankment and riverbank protectipn 77 Phase Il 2017 to 2022
from Hasnapara to Belka
Road on embankment 146 Phase llI 2018 to 2023

The proposed program will be financed by WB withBamontribution and the program
has to comply with the policies and legislative uiegment of the World Bank and the
GoB. A Separate EIA has been prepared for phasehich will be implemented at
present and the EMF is prepared for future PhaaadIPhase Il under RMIP.

Bangladesh Water Development Board 1-3
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Figure 1.2: Location of Priority and Remaining Works under RMIP
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The proposed interventions of RMIP can potentiddgve significant impacts on the

natural environment and the people living in thaktaa Conducting a proper

environmental assessment and preparing an envimahmanagement plan is essential
to address the potentially negative impacts ofgiteggram. While the EIA that has been
prepared addresses the potentially negative immddise Phase | of RMIP, the present
EMF has been developed to:

(i)

(ii)

(iif)

(iv)
#

ensure all relevant environmental and social issaresmainstreamed into the
design and implementation of the remaining worksubsequent phases of the
RMIP,

consider in an integrated manner the potential renmental and social risks,
benefits and impacts of the Program and identifyasnees to avoid, minimize
and manage risks and impacts while enhancing lenefi

ensure compliance with national and World Bank memments. The EMF
presents potential impacts of the RMIP, mitigatienhancement, contingency
and compensation measures, environmental manageaneéntnonitoring plan,
and institutional framework including inter-agermyoperation for implementing
EMP. The EMF will facilitate compliance with the Ganment of Bangladesh’s
policies, acts and rules as well as with the WBH@ak's environmental safeguard
policies, and

guide conducting the detailed EIAs of the latergasaof the RMIP.
$ % %

The present EMF has been prepared following thedsta methodology consisting of the
steps listed below.

Review of the program details and meeting/discusswith the design team
Review of the policy and regulatory requirements

Reconnaissance field visit and initial scoping anctening to determine the key
environmental parameters and aspects that arey likelbe impacted by the
program activities

Collecting and analysis of baseline environmental social data with the help of
secondary literature review and field data coltatti

Consultations with the stakeholders including bieteafy/affected communities
and developing the consultation process

An initial assessment of the potential and likehpacts of the program activities
Prepare an outline environmental management plan

Compilation of the present EMF.

The methodology for the preparation of the EMFrisspnted irfFigure 1.3

Bangladesh Water Development Board 1-5
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Figure 1.3: EMF Mehodology

& $
Chapter 2 reviews the prevailing WB policies and nationajuiatory requirements
relevant to environmental assessmebhapter 3 presents a simplified description of the
program, its various components and other saligntmation relevant for environmental
assessment. Environmental management steps tollbe/dd during the program are
covered underChapter 4. Description of the baseline environmental caodg is
presented ifChapter 5. Screening and assessment of potentially negativeonmental
and social impacts as well as the appropriate atitg measures to address these
negative impacts have been discusse@hapter 6. Chapter 7 presents the outline of
the environmental management plan (EMP). FinalBhapter 8 describes the
consultations that have been carried out with takeholders and also the requirements
of similar consultations to be carried out whilendacting the EIAs of the later RMIP
phases.

Bangladesh Water Development Board 1-6
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Chapter 2  Policy and Regulatory Review

This Chapter presents a review of the nationalcgpliegal, and regulatory framework
relevant to the environmental and social aspecth@®fProgram. Also reviewed in the
Chapter are the WB environmental and social safelgoalicies.

( )

The key national policies, strategies, and plales/aat to environmental management are
briefly discussed below.

* + | *+"’ __&

The Environmental Conservation Act (ECA) of 1995he main legislative framework
relating to environmental protection in BangladeBhis umbrella Act includes laws for
conservation of the environment, improvement ofirmmmental standards, and control
and mitigation of environmental pollution. This Alsas established the Department of
Environment (DoE), and empowers its Director Gehdoatake measures as he
considers necessary which includes conducting imesii preventing probable
accidents, advising the Government, coordinatinthp wther authorities or agencies,
and collecting and publishing information about iemvmental pollution. According to
this act (Section 12), no industrial unit or prajehall be established or undertaken
without obtaining, in a manner prescribed by theoatpanying Rules, an Environmental
Clearance Certificate (ECC) from the Director GaiarDoE.

In accordance with this Act, the RMIP will need be cleared by DoE before
commencing the project following procedures givanthe Environment Conservation
Rules (ECR) 1997 (discussed below). Also the Edolily Critical Areas, defined by
DoE under this act, will be considered while plamgniand designing of the
RMIPinterventions.

* + !*+|| |+ n

The ECA 1995 was amended in 2010, which providedfaation of defining wetlands

as well as Ecologically Critical Areas and includethny important environmental

concerns such as conservation of wetlands, hillingyt ship breaking, and hazardous
waste disposal. This amendment empowered the gmeésinto enforce more penalties
than before. Moreover, affected persons were gpp@vision for putting objections or

taking legal actions against the polluters or anyite creating nuisance to affected
person.

* !*"’ B -/

The Environment Conservation Rules, 1997 were idshg the Government of

Bangladesh in exercise of the power conferred uttteiEnvironment Conservation Act
(Section 20), 1995. Under these Rules, the follgwaspects, among others, are
covered:

Declaration of ecologically critical areas
Classification of industries and projects into fecategories

Procedures for issuing the Environmental Clearalesificate

Bangladesh Water Development Board 2-1
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Determination of environmental standards.

The Rule 3 defines the factors to be consideratkaiaring an area 'ecologically critical
area' (ECA) as per Section 5 of ECA95. It empovieesGovernment to declare an area
'ECA, if it is satisfied that the ecosystem of H#rea has reached or is threatened to reach
a critical state or condition due to environmerdaegradation. The Government is also
empowered to specify which of the operations orcesses shall not be carried out or
shall not be initiated in the ecologically criticaka.

The Rule 7 classifies industrial units and projeict® four categories depending on
environmental impact and location for the purposessuance of ECC. These categories
are: Green, Orange A, Orange B, and Red.

All existing industrial units and projects and pospd industrial units and projects, that
are considered to be low polluting are categorizedier "Green" and shall be
granted Environmental Clearance. For proposed tridusinits and projects falling in
the Orange-A, Orange-B and Red Categories, firatlgite clearance certificate and
thereafter an environmental clearance certificatebe required. A detailed description
of these four categories of industries has beerrgin Schedule-1 of ECR'97. Apart
from general requirement, for every Red categongppsed industrial unit or project,
the application must be accompanied with feasibiligport, Initial Environmental
Examination (IEE), Environmental Impact Assessm@&if) based on approved ToR
by DoE, Environmental Management Plan (EMP). As R@R’97, water resources
development projects fall under ‘Red’ category pobj Therefore RMIP is a ‘Red’
category project which requires IEE, EIA and EMP émvironmental clearance from
DoE.

The ECR'97 describes the procedures for obtainmgr&mental Clearance Certificates
(ECC) from the Department of Environment for diffiet types of proposed units or
projects. Any person or organization wishing toabBsh an industrial unit or project
must obtain ECC from the Director General. The @pgibn for such certificate must be
in the prescribed form together with the prescrilfeds laid down in Schedule 13,
through the deposit of a Treasury Challan in fasthe Director General. The fees for
clearance certificates have been revised in 200 & prescribes the duration of validity
of such certificate (three years for green categary one year for other categories) and
compulsory requirement for renewal of certificatelemst 30 days before expiry of its
validity.

# o

Bangladesh Environment Court Act, 2010 has beewted&o resolve the disputes and
establishing justice over environmental and sad#hage raised due to any development
activities. This act allows government to take seey legal action against any parties
who creates environmental hazards/ damage to ema@otally sensitive areas as well as
human society. According to this act, governmenn ¢ake legal actions if any
environmental problem occurs due to RMIP interamti

( ,
( %, --

The National Environment Policy (NEP) is one of tkey policy documents of the
Government. The policy addresses 15 sectors imadigidition to providing directives on
the legal framework and institutional arrangemeltarine environment is one of the key

Bangladesh Water Development Board 2-2
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sectors covered in this policy. Regarding wateouese development, flood control and
irrigation sector, the policy seeks to:

ensure environmentally-sound utilization of all eratesources;

ensure that water development activities and itioganetworks do not create adverse
environmental impact;

ensure that all steps are taken for flood contiokluding construction of
embankments, dredging of rivers, digging of canetls, be environmentally sound at
local, zonal and national levels;

ensure mitigation measures of adverse environmemtphct of completed water
resources development and flood control projects;

keep the rivers, canals, ponds, lakleaors baors and all other water bodies and
water resources free from pollution;

ensure sustainable, long-term, environmentally doamd scientific exploitation and
management of the underground and surface wateuness; and

conduct environmental impact assessment before riathkiley projects for water
resources development and management.

The Policy is applicable to the RMIPand the proposgerventions are required to
comply with all the policy directives emphasizingrgicularly on reducing adverse
environmental impacts. The EIA studies of the pegabRMIP are required to clearly
address the potential impacts and propose mitigatieasures.

( + ) -&

The National Environment Management Action Plan KNEP, 1995) identifies the
main national environmental issues, including thadated to the water sector. The main
water related national concerns include flood damaiyerbank erosion, environmental
degradation of water bodies, increased water potiusshortage of irrigation water and
drainage congestion; various specific regional eong are also identified.

( 0 %, ---

Endorsed by the GoB in 1999, the National WatericRo(NWP) aims to provide
guidance to the major players in water sector fasueng optimal development and
management of water. According to the policy, @ércies and departments entrusted
with water resource management responsibilitiegu{egion, planning, construction,
operation, and maintenance) are required to enhemageonmental amenities and ensure
that environmental resources are protected andregsin executing their tasks.

The policy has several clauses related to wateouree development projects for
ensuring environmental protection. Some of thevegleclauses are:

Clause 4.5b: Planning and feasibility studies bpeadjects will follow the Guidelines
for Project Assessment, the Guidelines for PeopRésticipation (GPP), the
Guidelines for Environmental Impact Assessment, @hdther instructions that may
be issued from time to time by the Government.

Clause 4.9b: Measures will be taken to minimizeugison to the natural aquatic
environment in streams and water channels.
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Clause 4.9e: Water development plans will not migrfish movement and will make
adequate provisions in control structures for ait@afish migration and breeding.

Clause 4.10a: Water development projects shouldsecaminimal disruption to
navigation and, where necessary, adequate mitigatEasures should be taken.

Clause 4.12a: Give full consideration to environtakmrotection, restoration and
enhancement measures consistent with National &mviental Management Action
Plan (NEMAP) and the National Water Management FNAWMP).

Clause 4.12b: Adhere to a formal environment impastessment (EIA) process, as
set out in EIA guidelines and manuals for watert@eprojects, in each water
resources development project or rehabilitatiorgpam of size and scope specified
by the Government from time to time.

Clause 4.13b: Only those water related projects$ lvaltaken up for execution that
will not interfere with aquatic characteristicstbbse water bodies.

Most of the above clauses will be applicable toR&IP.
# ( 0 e I A

The National Water Management Plan (NWMP) 2001 rey®xd by the National Water
Resources Council in 2004, envisions to establish iategrated development,
management and use of water resources in Bangladesta period of 25 years. Water
Resources Planning Organization (WARPO) has beesigmesd to monitor the
national water management plan. The major prograntse Plan have been organized
under eight sub-sectoral clusters: i) InstitutioDavelopment, ii) Enabling Environment,
iif) Main River, iv) Towns and Rural Areas, v) Maj€ities; vi) Disaster Management;
vii) Agriculture and Water Management, and viii)vi@lonment and Aquatic Resources.
Each cluster comprises of a number of individuagpams, and a total of 84 sub-sectoral
programs have been identified and presented imtlestment portfolio.

& ( ) 1 %! ."

The National Land Use Policy (NLUP), enacted in 20@ims at managing land use
effectively to support trends in accelerated urbation, industrialization and
diversification of development activities. The NLWURyes that increasing the land area of
the country may be not possible through artifi@ald reclamation process, which is cost-
effective only in the long run. Therefore, land ydanning should be based on the
existing and available land resources. The polioygssts establishing land data banks
where, among others, information on accreted mnerand coastal chars will be
maintained. Among the 28 policy statements of NLUH& following are relevant to
RMIP:

forests declared by the Ministry of Environment dfatests will remain as forest
lands;

reclassification of forest lands will be prevented.

The RMIP will be designed in accordance with thieat@gy and will comply with the
above listed requirements.

2 (  + %, ---

The overall objective of the National Agricultureliey is to make the nation self-
sufficient in food through increasing productionadf crops including cereals and ensure
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a dependable food security system for all. Thecggbarticularly stresses on research on
the development of improved varieties and techrielodor cultivation in water-logged
and salinity affected areas. The policy also recmmthat adequate measures should be
taken to reduce water-logging, salinity and provigtegation facilities for crop
production.

The proposed RMIP is expected to contribute toea@hthe objectives of the agriculture
policy.
/ ( %, --2

The National Fisheries Policy (NFP), 1996 recogwitteat fish production has declined
due to environmental imbalances, adverse envirotmheimpact and improper
implementation of fish culture and management @mow. The policy particularly
focuses on aquaculture and marine fisheries denedop

The policy suggests following actions:
Biodiversity will be maintained in all natural wateodies and in marine environment
Chemicals harmful to the environment will not bedig fish shrimp farms
Environment friendly fish shrimp culture technologill be used
Expand fisheries areas and integrate rice, fishsanidhp cultivation

Control measures will be taken against activitieat thave a negative impact on
fisheries resources and vice-versa

Laws will be formulated to ban the disposal of amyreated industrial effluents into
the water bodies.

3 ( ) ' %, ../

The National Livestock Development Policy (NLDP)shiaeen prepared to address the
key challenges and opportunity for a comprehensivstainable development of the
livestock sub-sector by creating an enabling pdileynework. As livestock is one of the
key assets in livelihoods of the program area, prudection of livestock from floods
should be emphasized along with security of humié@. IThe proposed RMIP
interventions will contribute to the safety of Isteck and thus increase livestock
productivity in the program area.

- % --#

The policy suggested for extended effort to bribguwt 20% of the country's land under
the afforestation programs of the government anslafg sector by year 2015 by
accelerating the pace of the program through tledtwated efforts of the government
and NGOs and active participation of the peoplerder to achieve self-reliance in forest
products and maintenance of ecological balance pbliey viewed equitable distribution
of benefits among the people, especially those wHivelihood depend on trees and
forests; and people's participation in afforestapoograms and incorporation of people's
opinions and suggestions in the planning and dw&eisiaking process. The people-
centered objectives of the policy are: creationrwwfll employment opportunities and
expansion of forest-based rural development secamis prevention of illegal occupation
of forest lands and other forest offences througopfe's participation. The policy
statements envisage: massive afforestation on madrgublic lands through partnerships
with local people and NGOs; afforestation of derdidacroached reserved forests with
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an agro forestry model through participation of lecand NGOs; giving ownership of a
certain amount of land to the tribal people throufgitest settlement processes;
strengthening of the Forest Department; strengtigerof educational, training and
research facilities; and amendment of laws, rules r@gulations relating to the forestry
sector and if necessary, promulgation of new laad les. Thus, over time the policy
has shifted somewhat from total state control tmanagement regime involving local
communities in specific categories of forests.

Because of limited amount of forestland, the polimderscores for effective measures
for afforestation in rural areas, in the newly ated chars, and in the denuded Unclassed
State Forest areas of Chittagong Hill Tract andh&wn zone of the country including the
Barind tract. The policy also encourages the peiggictor participation in afforestation.

( % $ 0 $ % $ I--3"

The National Drinking Water Supply and Sanitatiai¢y (1998) goal is accessibility to

all of water and sanitation services within the rebgt possible time at a price that is
affordable to all. The Policy will be achieved thgh strategies formulated at various
levels in consultation with the Ministry of PlanginPolicy objectives are (i) to improve
the standard of public health and (ii) to ensureimproved environment. Policies for
rural and urban areas are presented separatelfjegsdiffer in institutional aspects,

content, and magnitude.

( % + LA

The National Policy for Arsenic Mitigation (2004)qvides a guideline for mitigating the
effect of arsenic on people and environment in alisgéc and sustainable way. It
supplements the National Water Policy (1998) ared National Policy for Safe Water
Supply and Sanitation (1998) in fulfilling nationgbals related to poverty alleviation,
public health, and food security.

The Policy states that access to safe water fokitig and cooking shall be ensured
through implementation of alternative water suppptions in all arsenic-affected areas.
Arsenic mitigation activities under the Policy witicus on public awareness, alternative
arsenic safe water supply, diagnoses and managesheatients and capacity building.
The national arsenic program is to encourage aoth@ie research and development on
the impact of arsenic on water supplies, healttl f@and agriculture.12

( + + I(+ +"

In 2005, the Ministry of Environment and Forest @), Government of the People’s
Republic of Bangladesh has prepared the Nationahpfsdion Program of Action
(NAPA) for Bangladesh, as a response to the datisfothe Seventh Session of the
Conference of the Parties (COP7) of the United d¥atiFramework Convention on
Climate Change (UNFCCC). The basic approach to NAd#paration was along with
the sustainable development goals and objectivéseotountry where it has recognized
the necessity of addressing climate change andamaental issue and natural resource
management. The NAPA is the beginning of a longrjey to address adverse impacts of
climate change including variability and extremeem¢ and to promote sustainable
development of the country. There are 15 adaptasioategies suggested to address
adverse effects of climate change. Among the 19tatlan strategies the following
strategies are relevant for reducing climate chamdeced vulnerability:
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Construction of flood shelters, and information aassistance center to cope with
enhanced recurrent floods in major floodplains

Promotion of research on drought, flood and satwlerant varieties of crops to
facilitate adaptation in future.

The RMIPbroadly contributes toward achieving g éivas and objectives of the climate
change adaptation strategies.

ook % 4 RS TR

The Government of Bangladesh has prepared the 8desgih Climate Change Strategy
and Action Plan (BCCSAP), 2009. The BCCSAP is huwiiltsix pillars:

i. Food security, social protection and healtho ensure that the poorest and most
vulnerable in society, including women and childrare protected from climate
change and that all programs focus on the needsiofjroup for food security,
safe housing, employment and access to basic ssniluding health.

i.  Comprehensive disaster managemerno further strengthen the country’s already
proven disaster management systems to deal witbasmgly frequent and severe
natural calamities.

iii.  Infrastructure to ensure that existing assets (e.g., coastatia@dembankments)
are well maintained and fit for purpose and thafently needed infrastructures
(cyclone shelters and urban drainage) is put irceplto deal with the likely
impacts of climate change.

iv. Research and Knowledge managementio predict that the likely scale and
timing of climate change impacts on different sextmf economy and
socioeconomic groups; to underpin future investnsénategies; and to ensure that
Bangladesh is networked into the latest globalkihimon climate change.

v. Mitigation and low carbon developmentto evolve low carbon development
options and implement these as the country’s ecgngrows over the coming
decades.

vi.  Capacity building and Institutional strengthening to enhance the capacity
government ministries, civil society and privatetee to meet the challenge of
climate change.

RMIP will contribute towards achieving the objeetiof pillars such as (i), (i), (iii), (iv),
and (vi).

+ ,)
0 ! $ %"+

The Act protects 1,307 species of plants and asiniatluding 32 species of amphibian,
154 species of reptile, 113 species of mammalp&2iss of fish, 32 species of coral, 137
species of mollusk, 22 species of crustacean, 2disp of insect, six species of rodent,
41 species of plant and 13 species of orchid. ®¢height amphibian, 58 reptile, 41
bird, and 40 mammal species are listed as endahgeré¢he IUCN Red Data Book
(2000). The Act mandates:

one to three years imprisonment, a fine of BDT 80,80 200,000, or both, for
wildlife poaching, capturing, trapping, and tradirasnd for the purchase of wild
animals, parts of wild animals, trophies, meat ttreo products without license.
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The Act mandates two to seven years imprisonmehB8&i 100,000 to 1 million
fine or both, for killing an elephant or tiger; ah# years plus BDT 1.5 million for
repeat offenders.

five years imprisonment and BDT 200,000 fine follikiy a cheetah, clouded
cheetah, gibbon, sambar deer, crocodile, gaviahleyland dolphin.

two years imprisonment and BDT 200,000 fine folikg) a wild bird or migratory
bird.

empowers the Government to create an eco-park; gafik, botanical garden, or
breeding ground on any state-owned forest land, tarwater-body.

two years imprisonment for farming, woodcuttingring, and construction on
such reserves.

0 ! ! r-/ + -/#"

The Bangladesh Wildlife Preservation (Amendment} A874 regulates the hunting,
killing, capture, trade and export of wild life andd life products. It designates a list of
protected species and game animals. It empower&dwernment to declare areas as
game reserves, wildlife sanctuaries, and natioaskgto protect the country’s wildlife
and provides the following legal definitions:

Game reserve is defined as an area declared byr@oeat wherein the capture
of wild animals is unlawful, to protect wildlife dnincrease the population of
important species;

National park is defined as an area declared bye@wwent comprising a
comparatively large area of outstanding scenic aatlral beauty with the
primary objective of protection and preservationsoénery, flora, and fauna in
their natural state, to which access for publicgaton and education, and for
scientific research, may be allowed;

Wildlife sanctuary is defined as an area declae@Gbvernment that is closed to
hunting, shooting, or trapping of wild animals asumdisturbed breeding ground,
primarily for the purpose of protecting all naturalsources, including wildlife
vegetation, soil, and water.

The Act allows Government to relax any or all spedi prohibitions for scientific
purposes, for aesthetic enjoyment, or bettermestenery.

* + 1-&"

This Act provides power to the government to: makd apply rules to protect fisheries;
prohibit or regulate erection and use of fixed eegj and construction of temporary or
permanent weirs, dams, bunds, embankments and stttuetures. The Act prohibits:
destruction of fish by explosives, guns, and bawimliand or coastal areas; destruction of
fish by poisoning, pollution, or effluents. The tAarescribes the seasons during which
fishing is allowed, prohibits fishing during spawgi periods, and specifies officials
having authority to detect breaches of this Act.

# 4 * + | -&."
+

The East-Bengal Protection and Fish Conservatioh (A850), as amended by the
Protection and Conservation of Fish (Amendment)i@mce (1982) and the Protection
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and Conservation of Fish (Amendment) Act (1995pvptes for the protection and

conservation of fish in inland waters of BangladéeRtese instruments define a relatively
non-specific framework that simply provides a mefmisGovernment to introduce rules
to protect inland waters not in private ownersi#imong other things, they sanction rule-
making regarding destruction of, or any attempdéstroy, fish by poisoning of water or
depletion of fisheries by pollution, industrial lei#nt, or otherwise.

& * I-3&"

These Rules are in line with the overall objectivafs the Fisheries Act and its
amendments. Section 5 of the Rules states that,g&eon shall destroy or make any
attempt to destroy any fish by explosives, gun, lama arrow in inland waters or within
coastal waters”. Section 6 states, “No person stegtroy or make any attempt to destroy
any fish by poisoning of water or the depletiorisfieries by pollution, by trade effluents
or otherwise in inland waters.”

2 % +

Systematic management of forests started in th@sl88er the establishment of a Forest
Department in the Province of Bengal. To regulateviies within forests, rules and
regulations have been formulated, amended, modiietimproved upon over the years.
These rules and regulations are formulated on dkesof long-existing acts and policies.

Forest legislation in Bangladesh dates back to 18®&n the first Indian Forest Act was
enacted. It provided for protection of tree, preiamn of fires, prohibition of cultivation,
and grazing in forest areas. Until a comprehenbidéan Forest Act was formulated in
1927, several acts and amendments covering fodesinastration in British India were
enacted and were as follows: (a) Government Faéest1865; (b) Forest Act, 1890; (c)
Amending Act, 1891; (d) Indian Forest (Amendment,A1901; (e) Indian Forest
(Amendment) Act, 1911; (f) Repealing and Amendingt,A1914; (g) Indian Forest
Amendment Act, 1918; and (h) Devolution Act, 1920.

The Forest Act of 1927, as amended with its relatées and regulations, is still the basic
law governing forests in Bangladesh. The emphaiihe Act is on the protection of
reserved forest. Some important features of the aket (i) Under the purview of the
Forest Act, all rights or claims over forestlandsvén been settled at the time of the
reservation. The Act prohibits the grant of any mights of any kind to individuals or
communities; (ii) Any activity within the forestgerves is prohibited, unless permitted by
the Forest Department; (iii) Most of the violatiomgy result in court cases where the
minimum fine is Taka 2,000 and/or two month's r@me imprisonment; and (iv) The Act
empowers the Forest Department to regulate theofiseater-courses within Reserve
Forests.

/ + -+

The Forest Act of 1927 as amended in 1989 hasdis in Indian Forest Act, 1878. The
Forest Act grants the government several basic mywargely for conservation and
protection of government forests, and limited paafer private forests. The 1927 version
of the act was amended in 1989 for extending aitthover "any [Government-owned]

land suitable for afforestation”.

Forest department is the main agency to implenfenptovisions of the Forest Act. The
Act, however, does not specify any sort of insiiteél structure for the forest or other
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land holding agencies. It also does not set outspegific policy direction for managing
the forests.

Most of the forest lands under the managementresiaepartment are areas declared to
be reserved and protected forests under this d&.att empowers the government to
regulate the felling, extraction, and transportooést produce in the country.

3 + A &

The Private Forest Act of 1959 allows the Governirtentake over management of
improperly managed private forest lands, any peivands that can be afforested, and any
land lying fallow for more than three years. Thev&®e Forest Ordinance was originally
enacted in 1945, as the Bengal Private Forestahet,was re-enacted by the Bangladesh
(then East Pakistan) in 1949 before being issuednadct in 1959. These government
managed lands under this act are called "vestedt®r The Forest Department manages
approximately 8,500 hectares in the country ast&e$orests”. This area is relatively
small, but the area historically affected by tlaia is much larger.

PFA, 1959 empowers the government to require mameageplans for private forests and
to assume control of private forests as vestedsterésovernment has broad powers to
write rules regarding use and protection of vesteests, and apply rules to "controlled
forests," which include all private forests subjecany requirement of the Act.

- 5 ' +, -&
TheEast Bengal Act No. 1,953 has been adapted by the People Republic afl&desh,
by the Bangladesh Order (adaptation of Existing $)a@972 (President’s Order No. 48
of 1972). The Act consolidates the laws relating@nebankments and drainage providing
provision for the construction, maintenance, mansgd, removal and control of
embankments and water courses for the better dminflands and for their protection

from floods, erosion or other damage by water. Bpecific Sections and Articles
relevant to the RMIP are mentioned below.

Section 4 (1) of the Act states that the embankmeater-course, and tow-path,
earth, pathways, gates, berms and hedges of thar&mients shall vest in the
Government of the Authority (BWDB).

Section 56 (1) states that, person will be subgectpenalty (500 taka or

imprisonment... if he erects, or causes of willfylgrmits to be erected, any new
embankment, or any existing embankment, or ob&trattdiverts, or causes or
willfully permits to be obstructed or diverted, amgter course.

Section 15 allows for the engineer (engineer imrghaf Divisional level BWDB)
for constructing new embankment or enlarging, leaging or repairing existing
embankments.

The other sections of the Act give powers and acdesthe Government or
Authority or Engineers to commence necessary Progtivities, for land
acquisition (through the Deputy Commissioner), &site clearing activities
including removal of trees or houses (if necessary)

o +,.

The recently published Water Act 2013 is based e National Water Policy, and
designed for integrated development, managemerntaation, distribution, usage,
protection and conservation of water resourcesangidesh. In general, if one takes a
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critical look at the Act, the new law has providéte right framework for better
management of water resources in the country.

As per this Act, all forms of water (e.g., surfagater, ground water, sea water, rain
water and atmospheric water) within the territory Bangladesh belong to the
government on behalf of the people. The privateldamers will be able to use the
surface water inside their property for all purmose accordance with the Act. A
worthwhile initiative is the requirement for persilicenses for large scale water
withdrawal by individuals and organizations beyoddmestic use. Without prior
permission issued by the Executive Committee, mividuals or organizations will be
allowed to extract, distribute, use, develop, mbtand conserve water resources, nor
they will be allowed to build any structure thatpede the natural flow of rivers and
creeks. However, the maximum amount of surfaceewat groundwater that can be
withdrawn by individuals or organizations is not mtiened in the Act. Setting up a
priority order for water usage in an area wherewhéer resources is in critical condition
is also a significant step.

)5 +, .2

The Bangladesh Labor Act, 2006 provides the guidant employer's extent of
responsibility and workmen'’s extent of right to getmpensation in case of injury by
accident while working. Some of the relevant Setdiare:

Section 150. Employer’s Liability for Compensatiorl) If personal injury is
caused to a workman by accident arising out of andhe course of his
employment, his employer shall be liable to pay pensation in accordance with
the provisions of this Act; and (2) Provided the €mployer shall not be so liable
- (a) in respect of any injury which does not resal the total or partial
disablement of the workman for a period exceedimge days; (b) in respect of
any injury, not resulting in death or permanenaltatisablement, caused by an
accident which is directly attributable to - (ietltvorkman having been at the time
thereof under the influence of drink or drugs,igrtfie willful disobedience of the
workman to an order expressly given, or to a rutpressly framed, for the
purpose of securing the safety of workmen, or (ilig willful removal or
disregard by the workman of any safety guard oemwttevice which he knew to
have been provided for the purpose of securingalfiety of workmen.

Section 151(1) Amount of Compensatiosubject to the provisions of this Act,
the amount of compensation shall be as follows,elam (a) where death results
from the injury, an amount equal to fifty cent dfet monthly wages of the
deceased workman multiplied by the relevant factor;an amount of fifty
thousand taka, whichever is more; (b) where permiagisablement results from
the injury an amount equal to sixty per cent of thenthly wages of the injured
workman multiplied by the relevant factor.

( x 2

The Bangladesh National Building Code (BNBC) clgaskts out the constructional
responsibilities according to which the relevarthauty of a particular construction site
shall adopt some precautionary measures to ensergafety of the workmen. According
to Section 1.2.1 of Chapter 1 of Part 7, “In a ¢arction or demolition work, the terms
of contract between the owner and the contractdretween a consultant and the owner
shall be clearly defined and put in writing”. Thdsawever will not absolve the owner
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from any of his responsibilities under the variquevisions of this Code and other
applicable regulations and bye-laws. The termsaritract between the owner and the
contractor will determine the responsibilities ahdbilities of either party in the
concerned matters, within the provisions of theevaht Acts and Codes (e.g.) the
Employers' Liability Act, 1938, the Factories A&Eb, the Fatal Accident Act, 1955 and
Workmen's Compensation Act 1923". (After the intotion of the Bangladesh Labor
Act, 2006, these Acts have been repealed.)

The BNBC also stipulates the general duties ofeimployer to the public as well as
workers. According to this section, “All equipmeahd safeguards required for the
construction work such as temporary stair, laddamp, scaffold, hoist, run way,
barricade, chute, lift shall be substantially canstied and erected so as not to create any
unsafe situation for the workmen using them orwloekmen and general public passing
under, on or near them”.

The Code also clarifies the issue of safety of week during construction and with
relation to this, set out the details about théedint safety tools of specified standard. In
relation with the health hazards of the workerdrduconstruction, this chapter describes
the nature of the different health hazards thatmadly occur in the site during
construction and at the same time specifies theifgpeneasures to be taken to prevent
such health hazards. According to this chapteraegh ventilation, use of protective
devices, medical checkups etc. are the measutss taken by the particular employer to
ensure a healthy workplace for the workers.

To prevent workers falling from heights, the Coé¢ssout the detailed requirements on
the formation and use of scaffolding. AccordingSection 3.9.2 of the same chapter,
“every temporary floor openings shall either haadig of at least 900 mm height or
shall be constantly attended”. Every floor holelisha guarded by either a railing with
toe board or a hinged cover. Alternatively, theehatay be constantly attended or
protected by a removable railing. Every stairwayflopening shall be guarded by railing
at least 900 mm high on the exposed sides excemttednce to stairway. Every ladder
way floor opening or platform shall be guarded lyuard railing with toe board except at
entrance to opening. Every open sided floor orf@iat 1.2 meters or more above
adjacent ground level shall be guarded by a radim@ll open sides except where there is
entrance to ramp, stairway or fixed ladder, thevabarecautions shall also be taken near
the open edges of the floors and the roofs”.

)

There are a number of other laws and regulatiopdicable which are relevant for the
RMIP. These are presented in freble 2.1below.

Table 2.1: Laws and Acts

Act/Law/Ordinance Brief description Responsible
Agency

The Vehicle Act (1927) and theProvides rules for exhaust emission, [aRoad Authority
Motor Vehicles Ordinance (1983)and noise pollution and road and traffic
safety

Rules for Removal of Wrecks andRules for removal of wrecks arjldBWTA
Obstructions in inland Navigableobstructions
Water Ways (1973)
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Act/Law/Ordinance Brief description Responsible
Agency
The Water Supply and SanitatipfiRegulates the management and conttdoLG, RD&C
Act (1996) of water supply and sanitation in urban
areas.
The Ground Water ManagemenbDescribes the management of grourdpazila Parishad
Ordinance (1985) water resources and licensing of tybe
wells
The Private Forests Ordinanc®eals with the conservation of privatdoEF
(1959) forests and afforestation of wastelands.
The Antiquities Act (1968) Describes the preseomatiof cultural| DoArch

heritage, historic monuments and
protected sites

# 6 7 $ 5%8

Bangladesh has signed most international treat®sywentions and protocols on
environment, pollution control, bio-diversity comgation and climate change, including
the Ramsar Convention, the Bonn Convention on rogyabirds, the Rio de Janeiro
Convention on biodiversity conservation, and thetdyprotocol on climate change. An
overview of the relevant international treatieseid by GoB is shown ifiable 2.2

Table 2.2: Treaty or Convention and Responsible Agency

. o Relevant
Treaty Year | Brief Description / Relevance for RMIP Department
Protection of birds (Paris) 1950 Protection aflbiin wild state DoE/DoF

Broadly applicable for birds in and around
the project influence area; mitigation

measures included in EMEljapter 11)
address potential impacts on birds as well.

Ramsar Convention 1971 Protection of wetlands. DoE/DoF

Broadly applicable for wetlands in and
around the project influence area;
mitigation measures included in EMP
(Chapter 11) address potential impacts
on wetlands and associated resources as

well,
Protocol on Waterfowl 1982 | Amendment of Ramsar Convention to | DoE/DoF
Habitat protect specific habitats for waterfowl.

Broadly applicable for wetlands in and
around the project influence area;
mitigation measures included in EMP
(Chapter 11) address potential impacts
on wetlands and associated ecological
resources as well.

World Cultural and Natural| 1972 | Protection of major cultural and natural| DoArch
Heritage (Paris) monuments.

Not applicable since no major cultural oy
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Relevant

Treaty Year | Brief Description / Relevance for RMIP
Department

natural monuments are known to exist in
the project influence area. However
Chance Find Procedures have been
included in the EMPGhapter 11).

CITES convention 1973 Ban and restrictions on ir@gonal trade| DoE/DoF
in endangered species of wild fauna and
flora.

Not directly relevant to the RMIP since
the project does not involve in any

international trade of endangered species
of wild fauna and flora. General
restrictions have however been included
in the Environmental Code of Practice.

Bonn Convention 1979 Conservation of migratory sgeeof wild | DoE/DoF
animals.

Broadly applicable to the migratory birds
in and around the project influence ared.
Project activities are not likely to have
any significant impacts on these species;
precautionary measures have nonetheless
been included in EMP.

Prevention and Control of | 1974 | Protect workers against occupational | MoH
Occupational hazards exposure to carcinogenic substances and
agents.

Broadly applicable to the construction and
O&M activities under the project.

Appropriate mitigation and protective
measures have been included in the ENIP.

Occupational hazards due td977 | Protect workers against occupational | MoH
air pollution, noise & hazards in the working environment.

vibration (Geneva) Broadly applicable to the construction ahd
O&M activities under the project.

Appropriate mitigation and protective
measures have been included in the ENIP.

Occupational safety and | 1981 | Prevent accidents and injury to health hyvoH
health in working minimizing hazards in the working
environment (Geneva) environment.

Broadly applicable to the construction and
O&M activities under the project.

Appropriate mitigation and protective
measures have been included in the EMP.

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

Broadly applicable to the construction and
O&M activities under the project.

Appropriate mitigation and protective
measures have been included in the EMP.
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Treaty Year | Brief Description / Relevance for RMIP RelRrE
Department
Convention on oil pollution| 1969 | Civil liability on oil pollution damage DoE/MoS

damage (Brussels)

from ships.

Not applicable since no oil carrying
cargos are involved in the proposed
project.

Civil liability on transport
of dangerous goods
(Geneva)

1989

Safe methods for transport of dangerou
goods by road, railway and inland vessé

Broadly applicable to transportation of
substances such as fuels during the prg
construction phase. Appropriate
mitigation measures are included in the
EMP.

MoC
3ls.

ject

Safety in use of chemicals
during work

1990

Occupational safety of use of chemical
the work place.

Broadly applicable to the construction a
O&M activities under the project.
Appropriate mitigation and protective
measures have been included in the EN

1P.

Convention on oil pollution

1990

Legal frameworlkdgmreparedness for
control of oil pollution.

Broadly applicable to the construction a
O&M activities under the project.
Appropriate mitigation and protective
measures have been included in the EN

DoE/MoS

nd

1P.

UN framework convention
on climate change (Rio de
Janeiro)

1992

Regulation of greenhouse gases (GHG
emissions.

Broadly applicable to the construction a
O&M activities under the project.
Appropriate mitigation and protective
measures have been included in the EN
to minimize emissions of GHGs.

SPoE

1P

Convention on Biological
Diversity (Rio de Janeiro)

1992

Conservation of bio-diversity, sustainah
use of its components and access to
genetic resources.

Broadly applicable to the construction a
O&M activities under the project.
Appropriate mitigation and protective
measures have been included in the EN
for the conservation of biodiversity.

[De] =

1P

International Convention o
Climate Changes (Kyoto
Protocol)

Nn1997

International treaty on climate change &
emission of greenhouse gases.

Broadly applicable to the construction a
O&M activities under the project.
Appropriate mitigation and protective
measures have been included in the EN
to minimize emissions of GHGs.

ridoE

1P
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The legislations relevant for environmental assesgrnfor RMIP are the Environmental
Conservation Act 1995 (ECA'95) and the Environmer@anservation Rules 1997
(ECR'97). Department of Environment (DoE), undex Ministry of Environment and

Forest (MoOEF), is the regulatory body responsibleeinforcing the ECA'95 and ECR'97.
According to the Rule 7 (1) of the EnvironmentalnServation Rules 1997; for the
purpose of issuance of Environmental Clearanceficate (ECC), every industrial units
or projects, in consideration of their site and @ipon the environment, will be classified
into the four categories and they are: Categongredn), Category Il (Orange-A),
Category Ill (Orange B) and Category IV (Red). Acling to the categorization, all
construction/reconstruction/expansion of flood cohtembankment/polder/dykes falls
under Red Category. Therefore RMIPfalls under Red' category.

It is the responsibility of the proponent to condan EIA of development proposal, the
responsibility to review EIAs for the purpose ofusg Environmental Clearance
Certificate rests on DoE. The procedures for “R€dtegory include submission of:

An Initial Environmental Examination (IEE)
An Environmental Impact Assessment (EIA)
An Environmental Management Plan (EMP)

Environment clearance has to be obtained by thpeotise implementing agency or
project proponent (private sector) from Departmeft Environment (DoE). The
environmental clearance procedure for Red Categooyects can be summarized as
follows:

- ( F 5 & F-' ,
F5 , F, & 5<

The Department of Environment (DoE), the technarah of the Ministry of Environment
and Forest (MoEF) is the regulatory body and thdoreement agency of all
environmental related activities. Like all otheojects, this project also needs to meet the
requirement of the DOE. An environmental assessniEA) study needs to be
undertaken for obtaining the environmental cleagaks per ECR 1997, the proposed
RMIP falls under the Red Category and hence, néatss a full-scale EIA. Steps to be
followed for obtaining Environmental Clearance @edte (ECC) in connection with the
construction/ reconstruction / extension of bridggsr 100 meter in length (under Red
Category) from DOE are outlined Figure 2.1
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Figure 2.1: Process of obtaining Clearance certifate from DoE

Public participation or consultation is not a cdimi in the ECR 1997 and or EIA
Guidelines, however, DOE prefers the proponennhtgage in public participation and put
conditions while providing site clearance or durihg approval of the EIA TOR.

2 0 9 $

The World Bank has developed a number of SafegBalidies to ensure that all possible
impacts are considered and mitigation measures spelled out prior to the
implementation of any proposed project. These fasicensure that the quality of
operations is uniform across different settingslewide. If the decision is taken that a
Safeguard Policy should be applied, mitigation mess and plans must be developed
and in place before the implementation of a propgseject.

The Bank requires environmental screening andititztson for all investment projects
(including ones financed by Trust Funds, ProjeepRration Facilities and Guarantees)
proposed for Bank financing, to help ensure thay thre environmentally and socially
sound and sustainable. Screening and classificaiide into account the natural
environment (air, water, and land); human healtth saifety; social aspects (involuntary
resettlement, Indigenous Peoples); cultural prgpeand trans-boundary and global
environmental aspects.
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The objectives of environmental screening and tlaaton are: to evaluate the
environmental risks associated with a proposedasjmer; to determine the depth and
breadth of Environmental Assessment (EA); and tomanend an appropriate choice of
EA instrument(s) suitable for a given project. TB&nk recognizes that environmental
screening and classification is not absolute amdlues professional judgment on a case
by case basis. When screening, careful considerateeds to be given to potential
environmental impacts and risks associated with gheposed project. Judgment is
exercised with reference to the policy expectatiand guidance; real impacts on the
ground; and established regional and Bank-wideqatecce and good practice.

2 + boo#."

EA requirement. The World Bank requires environmental assessr{iei} of projects
proposed for Bank support to ensure that they mveamentally sound and sustainable,
and thus to improve decision making. The Bank Bdl@/BP 4.01 considers that EA is a
process whose breadth, depth, and type of anatleggend on the nature, scale, and
potential environmental impact of the proposedgubjEA evaluates a project's potential
environmental risks and impacts in its area ofuiafice; examines project alternatives;
identifies ways of improving project selection, irgif, planning, design, and
implementation by preventing, minimizing, mitigalinor compensating for adverse
environmental impacts and enhancing positive imgaahd includes the process of
mitigating and managing adverse environmental irtgachroughout project
implementation. EA takes into account the naturatirenment (air, water and land);
human health and safety; social aspects (involymtsettlement, indigenous peoples and
physical cultural resources); and trans-boundaxy giobal environmental aspects. The
Bank Policy also envisages that the borrower Gawent is responsible for carrying out
the EA and the Bank advises the borrower on th&kBd®A requirements.

The present EMF has been prepared in compliandeting OP/BP.

EA classification The World Bank classifies the proposed projetd ione of the four
categories, depending on the type, location, Seitgitand scale of the project and the
nature and magnitude of its potential environmemigbacts. These categories are
defined below.

Category A:A proposed project is classified as Category A it likely to have
significant adverse environmental impacts that aensitive, diverse, or
unprecedented. These impacts may affect an arealdrrohan the sites or facilities
subject to physical works.

Category B:A proposed project is classified as Category Bsfgotential adverse
environmental impacts on human populations or envirentally important areas--
including wetlands, forests, grasslands, and otla¢ural habitats--are less adverse
than those of Category A projects.

Category C:A proposed project is classified as Category Q ikilikely to have
minimal or no adverse environmental impacts. Beysoteening, no further EA
action is required for a Category C project.

Category FL A proposed project is classified as Category Flitiinvolves
investment of Bank funds through a financial intediary (FI), in subprojects that
may result in adverse environmental impacts.
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The proposed RMIP has been classified as Categorginrke some of the potential
impacts are likely to be significant and divers€herefore, full EIAs will need to be
carried out for each RMIP phase, in accordance @Rv.01.

2 ( ;5 | ##

The Policy describes the conservation of naturbltats, like other measures that protect
and enhance the environment, to be essential fig-term sustainable development. The
Bank therefore supports the protection, maintenasice rehabilitation of natural habitats
and their functions in its economic and sector wqukoject financing, and policy

dialogue. The Bank also supports, and expects Wwers to apply a precautionary
approach to natural resource management to engyrertanities for environmentally

sustainable development. The Bank- promotes andostgonatural habitat conservation
and improved land use by financing projects desigtee integrate into national and

regional development the conservation of naturdbittes and the maintenance of
ecological functions. Furthermore, the Bank promotikee rehabilitation of degraded
natural habitats. The Bank does not support prejebhat involve the significant

conversion or degradation of critical natural haitsit

The activities under the proposed program couldm@illy alter the natural habitat hence
this policy is triggered. Habitat restoration amhancement measures will be included in
the program design to avoid, minimize, mitigate andcompensate any adverse impacts
on the natural habitat.

2 % * b# "

The World Bank’s general policy regarding cultugaoperties is to assist in their
preservation, and to seek to avoid their elimimatidhe specific aspects of the Policy are
given below?

The Bank normally declines to finance projects thdk significantly damage non-
replicable cultural property, and will assist ortlyose projects that are sited or
designed so as to prevent such damage.

The Bank will assist in the protection and enharex@mof cultural properties
encountered in Bank-financed projects, rather teaming that protection to chance.
In some cases, the project is best relocated iardfwat sites and structures can be
preserved, studied, and restored intact in sitn. other cases, structures can be
relocated, preserved, studied, and restored omattesites. Often, scientific study,
selective salvage, and museum preservation beéstuttion is all that is necessary.
Most such projects should include the training atebngthening of institutions
entrusted with safeguarding a nation’s culturatipainy. Such activities should be
directly included in the scope of the project, eatthan being postponed for some
possible future action, and the costs are to l@natized in computing overall project
costs.

Deviations from this policy may be justified onljhere expected project benefits are
great, and the loss of or damage to cultural ptgper judged by competent
authorities to be unavoidable, minor, or othervdseeptable. Specific details of the
justification should be discussed in project docotse

2 Excerpts from the OPN 11.03.WB Operational Man8aptember 1986.
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This policy pertains to any project in which thenRBais involved, irrespective of

whether the Bank is itself financing the part oé throject that may affect cultural

property.
As part of the environmental and social assessstadtes for the Phase | of the RMIP, a
full baseline assessment has been carried ouydimg consultations, to identify any
physical cultural resources (PCR) in the projediluance area (ie, the priority reach).
This assessment has revealed that the RMIP Phaiblerieed to relocate 20 mosques,
four temples, one church, sikid-gahs (place for offering Eid prayers) and two
graveyards - however none of these resources eegnyr special protections warranting a
PCR management plan as per the policy. The mosteieglers and Eid-gahs will be
reconstructed and graves relocated as an intelgmraleat of the resettlement action plan
(RAP) and in full consultation with project-affedtpersons.

The EIAs to be carried out for subsequent phasdgleoprogram will include a similar,
full assessment of any cultural heritage that mayatiected, and appropriate mitigation
measures will be identified in the detailed RAPsFSVRs required. In addition, ‘chance
find’ procedures will be included in the EMPs fdir@ogram phases.

2# L. # 2"

This Policy recognizes the need to reduce defdiestand promote sustainable forest
conservation and management in reducing povertg. Bank believes that forests are
very much essential for poverty reduction and snatde development irrespective of

their location in the world. The Bank assists baets with forest restoration activities

that maintain or enhance biodiversity and ecosydtemtionality. The Bank also assists
borrowers with the establishment and sustainableagement of environmentally

appropriate, socially beneficial, and economicaigble forest plantations to help meet
growing demands for forest goods and services.Bdrk does not finance projects that,
in its opinion, would involve significant conversi@r degradation of critical forest areas
or related critical natural habitats. Furthermdhe Bank does not finance projects that
contravene applicable international environmergataments.

Though the proposed program will support some carsg®ry tree plantation on the re-
constructed embankment, this OP is not expectée toiggered since the program is not
located in any forested area as defined by thecypoind will not have any direct or

indirect impact on forests. The tree plantationtie® embankment will nonetheless be
carried out fully in compliance with the relevardragraph of OP 4.36 on plantations
(paragraph 7), which states: “The Bank does nanite plantations that involve any
conversion or degradation of critical natural hatsit including adjacent or downstream
critical natural habitats. When the Bank financkesations, it gives preference to siting
such projects on unforested sites or lands alreayerted (excluding any lands that
have been converted in anticipation of the projdotyiew of the potential for plantation

projects to introduce invasive species and threatediversity, such projects must be
designed to prevent and mitigate these potentiahth to natural habitats.”

2& < 6 0 %! /&"

Projects on international waterways may affectréiations between the World Bank and
its borrowers, and between riparian states. Thezetbe Bank attaches great importance
to the riparian making appropriate agreementsrangements for the entire waterway, or
parts thereof, and stands ready to assist in #gard. A borrower must notify other
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riparian of planned projects that could affect wajeality or quantity, sufficiently far in
advance to allow them to review the plans and r@meconcerns or objections.

This Policy is triggered since Brahmaputra/Jamusaan international waterway.
However, as Bangladesh is the most downstream igooftthe Brahmaputra/ Jamuna
River and the proposed program is not expecteddieraely change the quality or
quantity of water flow to the other riparians, thetification requirement has been
waived.

22 boo#.-"

Through this OP, the WB supports a strategy thatmptes use of biological or

environmental control methods and reduces reliamtesynthetic chemical pesticides.
Rural development and health sector projects havavbid using harmful pesticides.

Other pesticides can be used, but only as an eleafiean Integrated Pest Management
Plan (IPMP) that emphasizes environmental and dicéd controls.

Though increase in agriculture production hence imcreased usage of chemical
pesticides and fertilizers is not included in tmegpam objectives, such a consequence of
the program cannot be ruled out. Hence this palcyriggered. An integrated pest
management plan (IPMP) will be prepared and itslementation started during the
construction phase of the Phase I.

2/ 6 P #

For purposes of this Policy, the term ‘Indigeno@®les’ is used in a generic sense to
refer to a distinct, vulnerable, social and cultugaoup possessing the following
characteristics in varying degrees:

self-identification as members of a distinct indigas cultural group and recognition
of this identity by others;

collective attachment to geographically distincbitets or ancestral territories in the
project area and to the natural resources in thalsigats and territories;

customary cultural, economic, social, or politidatitutions that are separate from
those of the dominant society and culture; and

an indigenous language, often different from thicial language of the country or
region.

The OP defines the process to be followed if tlugept affects the indigenous people.

The social impact assessment of the RMIP indicdlte$ there are no indigenous
communities residing in the program area and tbeeeho impacts on them are expected
under the program. This has been confirmed in tieify reach where investments will
be carried out under the proposed program. Thexetfis OP is not triggered for the
proiority reach.This finding will be further review through the detailed assessments to
be carried out during program implementation far slitbsequent phases.

23 6 % Ly # "

The WB'’s experience indicates that involuntary téesement under development projects,
if unmitigated, often gives rise to severe econgnsiocial, and environmental risks:
production systems are dismantled; people face wemghment when their productive

3 Excerpts from the OP 4.10.WB Operational Manually 2005.
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assets or income sources are lost; people areatethdo environments where their
productive skills may be less applicable and thenmetition for resources greater;
community institutions and social networks are vegedd; kin groups are dispersed; and
cultural identity, traditional authority, and thetpntial for mutual help are diminished or
lost. This policy includes safeguards to addreskraitigate these impoverishment rigks.

The overall objectives of the Policy are given belo

Involuntary resettlement should be avoided wheesifde, or minimized, exploring
all viable alternative project designs.

Where it is not feasible to avoid resettlement,ettdsment activities should be
conceived and executed as sustainable developmegiams, providing sufficient
investment resources to enable the persons disptacéhe project to share in project
benefits. Displaced persons should be meaningfatlgsulted and should have
opportunities to participate in planning and impéagring resettlement programs.

Displaced persons should be assisted in theirteftorimprove their livelihoods and
standards of living or at least to restore thenmread terms, to pre-displacement levels
or to levels prevailing prior to the beginning abject implementation, whichever is
higher.

Since the proposed program will involve land acijois as well as displacement of
houses and other assets, a Resettlement Action(RAP) has been prepared for Phase 1,
under a separate cover, in accordance with thigyPolFor future phases, RAPs will
similarly be prepared.

2- < ' + /2"

Projects in disputed areas may raise a numberlichtk problems affecting relations not
only between the Bank and its member countriesataat between the borrower and one
or more neighboring countries. In order not tgumiee the position of either the Bank or
the countries concerned, any dispute over an aredich a proposed project is located is
dealt with at the earliest possible stage.

The Bank may proceed with a project in a disputexh af the governments concerned
agree that, pending the settlement of the dispht,project proposed for country A
should go forward without prejudice to the clainisountry B.°

This OP is not triggered since no part of the prograrea is located in any disputed
territory.

2 . $ % " #/"

The Policy seeks to ensure that appropriate messueetaken and sufficient resources
provided for the safety of dams the WB financesowgver this OP is not relevant since
the proposed program does not involve constructibmdams. Nonetheless, while the
embankments do not qualify as ‘dams’, many of @®es risks and concerns associated
with potential dam failure are also relevant in tentext of the embankments. The
program has therefore convened an internationatlR#rEXxperts to provide guidance on
diverse aspects including technical, environmeautal social. The technical reviews to be
provided by the panel will look at embankment saftpects and provide guidance to

4 Excerpts from WB OP 4.12.WB Operational Manualc&€aber 2001.
° Excerpts from the OP 7.60.WB Operational Manualvéinber 1994.
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BWDB on design aspects to minimize structural risksbreaching or failure of the
embankments. Safety monitoring and emergency mamage plans will also be
developed and implemented through the RMIP.

2 0 % + 6

This BP deals with the World Bank policy on disclms of information. It is a mandatory
procedure to be followed by the borrower and Bankl aupports public access to
information on environmental and social aspectsrojects.

Once finalized, the EMF and Bengali translation itsf executive summary will be
disclosed to the public and will also be availabiethe official website of the BWDB.
EMF will also be sent to the WB InfoShop.

2 , $ %8

The Environment, Health, and Safety (EHS) Guideficentain the performance levels
and measures that are generally considered tolaevable in new facilities or project by
existing technology at reasonable costs. ThesaldBoes will be applicable to the
RMIP.

2 + 50

The RMIP is classified as a Category A project, tuéhe complexity of environmental
issues associated with program activities involvingjor civil works by reconstruction
and rehabilitation of the embankment to protectregianundation. Since the area is of
high economic value and ecological sensitivity,tai@er negative environmental impacts
may occur during the implementation and operatigrse of the RMIP. There may be
localized impacts on the natural habitats espgcail the fish spawning areas during the
implementation of the civil works.

The environment assessment (OP/BP 4.01), naturhitate (OP/BP 4.04), pest
management (OP/BP 4.09), involuntary resettlem@®/BP 4.12) and international
waterways (OP/BP 7.5) have been triggered for ttopgsed operation. Although no
direct impacts on physical cultural resources axpeeted, screening mechanism
incorporated into the EA process will identify pdgcand or objects of archeological,
paleontological, historical, religious, or uniquatural values. Physical cultural resources
(OP/BP 4.11) are considered in the environmentahéwork preparation. The status of
the environmental and social safeguard policiethefWorld Bank is provided below in
Table 2.3(this will be reviewed during the EIAs of the Phiasend Il1).

Table 2.3:  Triggering the World Bank Policies

Directive Policy | Triggered Comments

Environmental  OP/BP Yes The Program falls into Category A, Full EIAs wikb
Assessment 4.01 carried out for subsequent reaches or phasesl (a ful
EIA of the priority reach of the RMIP is being
carried out) in accordance with the EMF document.

Natural OP/BP Yes The RMIPhas potential to cause conversion of

6 EHS Guidelines available at:

http://www.gcgf.org/wps/wcm/connect/554e8d804886EBtaf76a6515bb18/Final%2B-
%2BGeneral%2BEHS%2BGuidelines.pdf?MOD=AJPERES
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Directive

Policy

Triggered

Comments

Habitats

4.04

habitat and impair associated ecological functimns
altering aquatic habitat through placing geo-bagk a
concrete blocks along the river bank; disturbing
aquatic habitat during sand extraction from river
banks; changing/interrupting ecological connegtivit
between main Jamuna river and inland smaller rjvers
water ponds (beels), and water channels (khals).
Appropriate mitigation and control measures have
been included in the RMIP design and EIA to
address these potential impacts.

Physical
Cultural
Resources
(PCR)

OoP
4.11

Yes

The RMIPPhase | will need to relocate 20 mosques,
four temples, one church, six Eid-gahs and two
graveyards - however none of these resources equir
any special protections warranting a PCR
management plan as per the policy. These structures
and facilities will be reconstructed/ relocatechas
integral element of the resettlement action plan
(RAP) and in full consultation with project-affedte
persons.

The EIAs to be carried out for subsequent phases of
the program will include full assessment of any
cultural heritage that may be affected, and
appropriate mitigation measures will be identified
the detailed RAPS/EMPs as required. In addition,
‘chance find’ procedures will be included in the
EMPs for all program phases.

Forests

OP/BP
4.36

No

Though the proposed program will support some
compensatory tree plantation on the re-constructed
embankment, this OP is not triggered since the
program is not located in any forested area and wil
therefore not have any direct or indirect impact on
forests. The tree plantation on the embankmerht wil
nonetheless be carried out fully in compliance with
the paragraph 7 of OP 4.36 on plantations.

Pest
Management

OoP
4.09

Yes

Triggered. Although no agro-chemicals will be used
in any of the program activities, the program may
induce changes in cropping pattern (if not further
intensification of cropping) in the area because of
increased protection against riverbank erosion and
flooding. This change in cropping pattern canuimt
potentially increase usage of agro-chemicals. An
IPMP will be prepared and its implementation sthrte
during the construction phase of the Phase I.

Safety of Dams

OP/BP
4.37

No

Not triggered since no dams are involved under the
program.

Projects in
International

OP/BP/
GP

Yes

The Program is located on an international waterway
and will require a riparian notification consistent

Bangladesh Water Development Board

2-24



Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

Directive Policy | Triggered Comments
Waterways 7.50 with World Bank.
Projects in OP/BP No Not triggered since no disputed areas exist in or
Disputed Areas 7.60 around the program area.
Access to World Bank has developed a new approach to the
Information disclosure of information, transparency and sharing

of knowledge. The public will have access to a droa
range of information about project in preparatiod a
implementation. The EMF, EIA report, and RAP will
be disclosed on BWDB website and also sent to WB
InfoShop. Consultations have been held while
conducting EIA and preparing EMF as well as RAP.
A consultation and disclosure workshop was held in
Dhaka on 25 January 2015. Similar workshops will
be held in entire program area to disclose thegptes
EMF. The EMF will be placed on BWDB website
and also in relevant offices in the program artlae
EMF will also be sent to WB InfoShop. Similar
disclosure will be carried out for the ElAs of the
subsequent phases of the RMIP.

Public consultation and disclosure requirements byVorld Bank

The Bank reaffirms its recognition and endorsenwnthe fundamental importance of
transparency and accountability to the developnpeatess. Accordingly, it is Bank’s
policy to be open about its activities and to walecand seek out opportunities to explain
its work to the widest possible audience. According ‘OP 4.01: Environmental
Assessment’ of World Bank, the following conditicaygplies to the RMIP.

Consultations For all Category A (e.g. RMIP) and B projects therower should
consult the project-affected groups and local nergumental organizations (NGOSs)
about the project's environmental aspects and takes views into account. The
borrower should initiate such consultations asyeasl possible. For Category A projects,
the borrower should consult these groups at leeset (a) shortly after environmental
screening and before the terms of reference foEfheare finalized; and (b) once a draft
EA report is prepared. In addition, the borroweowdt consult with such groups
throughout project implementation as necessarydtiress EA-related issues that affect
them.

Disclosure For a Category A project, the borrower shouldvgte relevant information
on project interventions in a timely manner prior donsultation and in a form and
language that are understandable and accessibiket@roups being consulted. The
borrower should provide a summary of the proposegept's objectives, description, and
potential impacts for the initial consultation. Femnsultation after the draft EA report is
prepared, the borrower should provide a summarhefEA's conclusions. In addition,
for a Category A project, the borrower makes thaftdEA report available at a public
place accessible to project-affected groups andl INGOs. The borrower also ensures
that EA reports for Category A subprojects are madglable in a public place accessible
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to affected groups and local NGOs. The documentisi¢e be translated into Bengali.
Public availability of the EA report for Category @goject in the borrowing country and
official receipt by the Bank are prerequisites tmB appraisal of these projects.
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Chapter 3  Program Description

This Chapter provides an overview of the proposedgiam activities; detailed
description will be included in the EIA reports tife priority reach and subsequent
RMIPphases when detailed engineering designs ai&ahbie.

The Jamuna is one of the most important rivers ahdgiadesh and dominates the
hydrology and inundation cycles of the flood plaiiBangladesh. The river originates in
the northern Himalayas in Tibet, flows through Ghas the Yarlung Tsangpo and India
as the Brahmaputra and enters Bangladesh as thendaifthe Brahmaputra-Jamuna river
system displays characteristics of a braided raret is highly susceptible to migration
and avulsion. In plan form, the river typically s¥® two to three main channels per
cross-section and has an average width of 12 KRargladesh.

In the 1960s, the 220 km Brahmaputra Right-bank &rkiment (BRE) was constructed
from Kaunia in Rangpur district to Bera in the Palahistrict, to protect the surrounding
area from flooding of the Jamuna (Brahmaputra) rriged to improve agricultural
production in the aredFigure 1.1) Around 180km of the embankment follow the
Brahmaputra/Jamuna right bank, while 40km of embzark was built along the Teesta
right bank. The Teesta is the main tributary & #amuna river in Bangladesh with its
flow controlled by barrages in Bangladesh and India

Prior to the BRE construction, overbank spills lagy caused flooding to some 240,000
ha of fertile floodplain land. Originally the BREat a setback distance of about 1.50 km
from the Jamuna river bankline. Over the yearseimbankment has been increasingly
under attack from westward shifting of the rivedaonsequent bank erosion, causing the
embankment to breach at several locations. Afteh sweaches, the embankment had to
be retired from its original alignment and reconsted. The retired embankments were
typically constructed with around a 200 meter sgtbdistance to prevent flooding. In
many places, the embankment has been retired $évees.

Under the Flood Action Plan (FAP 1), a Master Phas prepared in 1994 to protect the
BRE against ongoing riverbank erosion (Halcrow, 4)99The study included an
assessment of river processes and physical andadii@dmodeling of various river
training structures. The study proposed constrgaiseries of hard point structures along
the existing bankline to limit future erosion. TB&uctures were typically about 800
meters long and it was proposed that they be spaéekin apart along the right bank. It
was recognized that erosion might continue betwikerstructures, albeit at a slower rate,
and where this occurred, the embankment couldséd to be retired.

%

After completion of the Master Plan hard pointseveonstructed at Sirajganj, Sariakandi,
and Mathurapara, and a groyne was installed attddalifrom 1995 to 1998. The
structures were heavily damaged, first in 1998 4989 and repeatedly later, and have
required ongoing maintenance and re-constructibue to the high cost of the “hard
points”, the BWDB developed alternatives since riid-1990s. While protruding spurs
did not work satisfactorily, the BWDB has turnedgiding revetments since the mid-
2000s, which have demonstrated a lower failure aag protect the embankment better
against steadily reducing overall setback distat@dise river.
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Bank erosion has continued to attack the BRE, ogusito breach frequently and at
different locations. Presently, only 41 kilometeak the original BRE remains intact
upstream of Jamuna Bridge, and the overall setll@tiance is steadily reducing with
more and more embankment length being within tteechreof annual average erosion
rates. Consequently, the integrity of the BRE i®dtened and large areas of rural and
urban areas are increasingly being exposed taskef flooding.

6

Bangladesh, as the lowest riparian country of thehBiaputra-Ganges river basin, lacks
control over the basin and has to adapt to extgri@posed basin changes. Natural
processes associated with the continuing mountaidibg process of the Himalaya and
the annual monsoon rainfall on their southern mauanslopes, have built and continue
building the delta that constitutes the major paBangladesh. This process is driven by
some of the highest river flows and sediment loadshe world, mostly transported
through Bangladesh into the Bay of Bengal during ftlur-month monsoon period from
June through September. Besides being unable ritotahe physical environment,
Bangladesh also lacks political influence over bad¢velopments, including land-use
changes and the construction of dams in India ahmhaC Given the very high and
growing population density, climate change poseditatal future threats through
projected increases in river flows, sediment loads| sea levels.

Feeding the rapidly growing population of Banglddeser the last half-century called
for systematic reduction of flood risks to agricuétl land, but until now this was
constrained by large-scale river instability. Nefkreless, a quest for food self-sufficiency
has resulted in some control and regulation toeaehimultiple and increasingly high-
yield crops. The key elements are: (i) flood niekluction through the construction of
embankments to control water levels during the mmonsseason; and (ii) upgrading of
irrigation infrastructure to enable a major secamdp during the dry season. River
instability and widening, however, has caused imsirgg destruction of flood
embankments since the later 1970s and has alsteadféhe irrigation schemes. At first,
the reasons for this increased instability were uralerstood, but the Government also
did not have sufficient resources or appropriatehtielogies to arrest large-scale
riverbank erosion. A better understanding of ripeocesses, together with low-cost
technologies for riverbank protection, was devetbpely after 1990.

As of 2014, Bangladesh was in a transition frome-fighting” local riverbank erosion to
developing a more comprehensive program for rivekbgrotection and river
stabilization. The BWDB developed a promising bamktection technology from the
early 1990s until 2010, based on experimentatiaih winumber of technologies, often
donor-supported. The method recommended in thedBo&uideline for Riverbank
Protection (2010), involves long guiding revetmealtsng similar lines of those in high-
energy reaches of the lower Mississippi River, USH support of larger-scale river
stabilization, the BWDB experimented with capitaledging within the scope of a
feasibility study’ and the two main funders of water projects - therld/Bank and the

Feasibility Study of Capital Dredging and Susthie River Management in Bangladesh, draft final
report, April 2014. This study estimates that &bl of long guiding revetments could protect both
riverbanks along the 220-km long Brahmaputra/Januanase from the Indian border to the confluence
with the Ganges. The riverbank protection wouldsheplemented by an annual dredging volume of
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Asian Development Bank - have launched major iivés". Given that the annual
average cost of capital dredging amounts to 30githe annual BWDB budget, the need
is recognized for a phased river stabilization paog and for riverbank protection and
land reclamation to be viewed as a joint process.

One critical length is the 150-km BRE north of JaawBridge, which protects around
200,000 ha of the grain-growing Northwestern Regémainst flooding. Riverbank

erosion in this area has continuously displacedfltraplain population since 1973, so
that by 2014 around 100,000 squatters were livingh® embankment, of which about
40,000 were located in a 50-km priority reach. seh@eople have lost their land and
livelihood, some having had to relocate up to saumes. The fear of riverbank erosion
and major flooding has a strong negative impaaiarian residents, who generally have
high poverty levels, low health, and crowded lovalify dwellings with restricted access
to civic amenities and roads. Their overwhelmimgndnd is to stop riverbank erosion
and forced retirement of embankments, which cués eore deeply into long-established
communities.

5<

The overall objectives of the RMIP are to recondtrine BRE and secure it against
erosion. Arresting erosion is the primary inter@sthe local population living alongside

the riverbank. Secondary objectives are to:€ialiop the local area to catch up with the
rest of the country and reduce poverty; and (ifersgthen BWDB'’s capacity as a

competent agency for mitigation of flooding and ka&nosion within an overall strategy

for Integrated Flood Risk Management.

While reduction of riverbank erosion and floodirigks will have positive impacts on
development of the area in general, the rehalditabf erosion victims presently
squatting on more than 90 percent of the embankieagth will directly benefit a large
population that is neglected by current disastgpaase mechanisms.

The specific objectives of the River Managementrimepment Program (RMIP) are: (i)
to reduce riverbank erosion along 150 km of thehtrigwestern) bank of the
Brahmaputra/Jamuna River from the Teesta RivehéoJamuna Bridge; (ii) provide a
reliable flood embankment with roadway; (iii) refigate the population squatting on
existing embankments; and (iv) initiate instituabrchange within BWDB to provide
long-reach stabilization work and maintain it joyntwith local communities. The
performance indicators associated with these dbgsctand the associated timeframe are
given below.

Table 3.1: Performance Indicators and Timeframes

Indicator | Level Timeframe

Impact Overarching or higher order goals: Five years after program
end

Millennium Development Goals,"6Five-Year Plan

146 million cubic meters - which amounts to rougblye third of the annual sediment load of the
Brahmaputra River.

8 ADB: Flood and Riverbank Erosion Risk Managemienestment Program (FRERMIP) covering the
central Brahmaputra System from Jamuna Bridge tan@pur, study from 2012 to 13, loan effective
since mid-2014; and the World Bank’s current RiBank Improvement Program (RBIP), covering the
northern part of the Brahmaputra system in Bangladeetween Jamuna Bridge and Indian border,
study from 2012 until 2015, loan expected at the @ni2015.
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Indicator | Level Timeframe

“a world free of poverty”

Outcome | Dominant goals of water sector and peoplatsprogram end
livelihoods, such as erosion and flood protection,
irrigation expansion etc.

Output Detailed results from individual program gmnents| During program
or activities, such as embankment constructjonmplementation
training, formation of stakeholder groups

The BRE protects central parts of Bangladesh’'s haedstern zone from
Brahmaputra/Jamuna River flooding. It is delindate the north by the Kurigram
Irrigation Project, North and South Units, whicloyide around 36km of embankments
along the Brahmaputra/Jamuna towards the Indiadebpand in the south by the Pabna
Irrigation and Rural Development Project (PIRDPhieh provides around 30km of
embankment line to the confluence with the Gangds BRE starts at the Teesta Bridge
at Kaunia and follows the right bank of the Ted®iger for 40km to its confluence with
the Brahmaputra/Jamuna. The Teesta River formssthghern boundary of the
Kurigram Irrigation Project. From the Teesta coafice the BRE follows the Jamuna
River for around 180km to the south until it reaxhiee Hurasagar/Baral River, where it
ends. The Hurasagar/Baral forms the northern bamyndf the PIRDP. Figure 3.1
shows the BRE as the central part of the Brahmaflamuna right bank flood protection.
The BRE influences around 297,000 ha of land. &iteestablishment at the end of the
1960s, around 21,000 ha of flood-protected landevepded along the BRE, and only
50km of the originally 178-km embankment along Brahmaputra/Jamuna was still in
place in 2014.

The RMIP covers the central and northern part ef BRE in the Sirajganj, Bogra, and
Gaibandha Districts, and can be extended to thegkam Irrigation Project’s North and
South Units over a new bridge across the TeestarRivfuture Figure 3.2. The 40-km
BRE section along the Teesta River has been ondttedo its low risk of flooding since
construction of the Teesta Barrage in 1990. A BDikiority reach (Phase | works)
extends from Simla, about 8km upstream of Sirajg@nHasnapara approximately 10km
upstream of Sariakandi, covering the central pathe BRE. The remaining 97km will
be addressed in Phase II, while the embankmengdt@whole length will be provided
with a highway standard road in Phase Ill. ThetsB0-km long southern reach between
Simla and Jamuna Bridge was left out of Phase thasBWDB has undertaken some
minor interventions there to reclaim a small piexdethe lost floodplain land. It is
planned to align the new embankment over the meeldiland under Phase Il
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The RMIP starts with the rehabilitation of the ¢ixig around 150km long Brahmaputra
Right Embankment (BRE) from the Teesta River to lamuna Bridge while the future
ADB support under FRERMIP will cover the 140km lémgrom Jamuna Bridge to

Chandpur. The 70km BRE reach from Jamuna Bridgéldasnapara is under heavy
erosional attack with frequent embankment breachim@jretirements. Out of this, the 50-
km length between Hasnapara and Simla is designase@ priority reach for the

following reasons:

Erosion rate: Over the 42-year period 1973 to 20B4Brahmaputra/Jamuna eroded
an average 3.3km wide strip into the floodplainwieak erosion exceeding 5 km. In
comparison the average erosion rate along the wBBE was 1.9km from 1973 to
2014.

Embankment breaching: The embankment setbackndestdnas reduced from
typically 1.5 km in 1973 to 390m in 2014. About 8&rcent of the existing BRE in
the priority reach is situated within 200m from ttieerbank. With annual erosion
rate of 150m in one year and 250m in two years Qrpdrcent of the cases the
embankment is at a high risk of erosion. Aboutp8fent of the embankment
retirements between 1995 and 2013 occurred inrda@sh, and the annual risk of a
breach is 67 percent. The embankment has beeaddyipically five times and as
much as nine times up to 3.5km to the west of thimhc embankment line.

Risk of inundation: The floodplain slopes to thestveowards a network of smaller
streams draining the terrain behind a natural ldugk by the river. A sequence of
several breaches of the BRE would inundate subatgudrts of the floodplain to
levels not experienced since its completion. Nucaémodeling indicates that the
flooded area due to breaches within the 50 km ityiseach would average nearly
50,000 ha annually, as opposed to 15,000 ha inr¢h@aining (Phase Il) areas
upstream.

Risk of avulsion: The Bangali River flows closety the Brahmaputra riverbank in
the Sariakandi area. Over a length of some 15tkmlocated as close as 350 m to
the Brahmaputra bankline, a distance that coulérbded in one year. Avulsion of
the Brahmaputra into the Bangali during a higheod could cause widespread
destruction.

Limited bank protection:  The riverbank is insuidiotly protected against

embankment breaching with currently only 12km pded with riverbank protection

work. Over the last four decades some 20,000 hheopriority reach land has been
lost due to erosion and breaches - correspondiageia to a large irrigation project.

Table 3.2 summarizes key project interventions in the ptyoend remaining reaches.
Interventions in the priority reach will be desighén detail, whereas those in the
remaining reaches will be tentative as based omxisting river morphology - their final

design will depend on the amount of river changeveen the present feasibility study
and the detailed design phase and the desired &dvedclamation and river training

identified during the first year of Phase I.
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Table 3.2: Summary of Physical Interventions

Intervention Phase | (Priority Later Phases (Remaining Reaches)
Reach)
Reconstructed BRE 12.00 km (upgrade 87 km
38.00 km (new)
New Riverbank Protectiorn 18.01 km 25km
Upgraded Revetment 18.55 km 5.4 km
Upgraded Spur 6 -
Upgraded hard point 1
Upgraded Groyne 1 -
Upgraded cross bar - 4
Regulators 2 14
Fish Passes 4 To be decided
Culverts 2 -
Bridges 0 1
Road - 137 km
7

The complex task of attempting to stabilize thgéat braided sand-bed river in the world
within one of the densest populated countries efwlorld demands a phased approach.
The proposed program consists of three phasegpmiatly 5 years each, with on average
2 years of overlap, as follows:

Phase | — Priority Reach: In this reach, all of the original BRE has beerded due
to widening and westward shift of the BrahmaputrBhase | involves complete
reconstruction of the flood embankment, while sewuthe riverbank against erosion
through long guiding revetments that will incorperaurrent emergency works being
built by BWDB. Approximately 18km of new riverbamkotection will be provided
in addition to about 19km existing, the remainingas being shielded by upstream
protection.

Phase Il — Remaining Reaches:The remaining reaches include 20 km of the BRE
extending upstream from Jamuna Bridge to the pyisgach, and 77 km extending
upstream from the priority reach to the Teesta Riv&he two areas are distinctly
different as indicated below.

0 In the southern 20 km, upstream and downstreannefekposed Sirajgan]
Town Protection, BWDB has undertaken interventitmsreclaim a small
piece of lost floodplain land where the river hagflanked Sirajganj Town
and the western guide bund of Jamuna Bridge. Thesd’h activities will
support the existing riverbank protection whereunegl and construct a new
embankment parallel to the new bankline, to sedbee reclaimed land
against flooding.

0 In the northern 77 km the BRE is heavily populaaed its crest level is too
low for the future design flood. The embankmensidbject to riverbank
erosion in several places, although not at theesafathe priority reach. The
river's main channel runs alongside the left bamith mostly flood channels
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and attached chars alongside the right bank. Smokmation of lost
floodplain land can be considered as part of PHase

The Phase Il also focuses on reconstruction ofBRE&E and securing it against
riverbank erosion. While this preparatory studybesed on riverbank protection
along the present bankline, we recognize the need fconcept of comprehensive
river stabilization, in line with the recommendatirom the IPoE. The extent and
type of riverbank erosion protection will be dedden the basis of a river training
and reclamation study component encompassing tleéevBrahmaputra River from
the Indian border to the Jamuna Bridge. This rivaming study will precede the
updated feasibility study component and detailesigiteof the remaining works and
allow considering the option of reclaiming lost dtiplain land and realigning the
BRE over the reclaimed land.

Efforts should be made to understand flooding pees on the floodplain. The BRE
provides flood protection to around 6 percent (2Q0, ha) of the Northwestern
Region (3,433,500 ha), a region that produces 8gepé of the country’s food grains.
Growing road connections interfere with naturabflong and drainage paths and have
led to noticeable changes since the time of BREstroation. Future sustainable
development depends on a better understandingsioluad flood risks, which requires
two-dimensional flood modeling. In combination hvitdepth-duration-damage
curves, such modeling will enable the productionflobd risk maps that identify
areas and assets at risk during events of vari@ggéncies, so providing input for
land-use zoning and development of a Master Plan.

Phase Il — Road: The new embankment will incorporate an emergeayg
maintenance road. Existing service or feeder raadgmbankments often consist
merely of crest pavement. For better market acbgdke local population, a higher
category of road construction is warranted that ld/@allow for future widening to
four lanes. Also, subsoil conditions indicate thatvide embankment is needed to
avoid geotechnical failure from seepage. The atignt of the reconstructed BRE
will therefore allow for future road upgrading aodimg to the Asian highway
standard adopted in Bangladesh. Three developstages are envisaged as base
case as described below, with alternative constmucand operation models to be
studied at the beginning of Phase | to identifylibst way forward:

0 The 50-km length of embankment constructed in Phasi@# be provided
with a “service road” on the country-side berm.

0 After completion of the reconstructed embankmentyvalane highway on
the country side will provide local connectivity darelso establish an
interregional link from the Jamuna Bridge to thevn€eesta Bridge near
Chilmari, connecting the northern districts of Kram and Lalmonirhat. An
initial traffic count indicates that this road wdube economically feasible as
it would shorten the travel distance between JamBmnage and the
northwestern districtfrom about 187 to 150 km. The new road would also
cater to diverted traffic from Chilmari port. Amigin and destination survey
indicates that about 50 percent of the traffic lo@ éxisting route is through
traffic that would be diverted. Non-through traffivill continue to use the
existing route.

® GaibandhaLamonirhat, Thakargaon, Dinajpur, Panchagarimbjihar.
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o The highway would start construction shortly afteompleting the
reconstruction of the priority reach and will beeopd one year after
completion of the Phase Il BRE. Various toll rogdions will be considered,
to cover both road and embankment maintenance ndauthe investment
cost for the embankment, as indicated by inititihestes.

o Traffic forecasts indicate that after 20 yearsitioeeased traffic could justify
a four-lane highway for interregional traffic. Thigghway could be separated
from the existing road network and accessible tatia few locations, but
otherwise bridged for uninterrupted interregionamenunication. Local
communication would be provided through an extenusevork of feeder or
service roads, established at that time througltdiéinuous road program of
the local government. However, the four-lane higiws not included in the
RMIP.

Figure 3.3 shows the preliminary schedule of the detailednmileag, design and
construction tasks to be carried out under theethphases of the RMIP. The
environmental assessment work is not shown, bedausk be contracted separately to
ensure its independence from the detailed engmgetesign; however, it will run in
parallel to the indicated timeframes for the engiireg design and resettlement planning
tasks indicated. The environmental managemens tagk similarly be carried out in
advance of, or in parallel to, the construction kvactivities indicated.

BANGLADESH WATER
DEVELOPMENT BOARD - FICHTNERnNhc

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Start-up Phase

Consulting Support

21 | Feasibility Study

22 Preparation of Phase Il

23 | MasterPlan

24 | Brahmaputra Left Bank (separate)
PHASE I Priority Works (50km)

31 Resettlement Planning

3.2 | Land Acquisition and Resettiement
3.3 | Initial Riverbank Protection

3.4 | Riverbank Protection Work

3.5 | Embankment Work

PHASE Il Remaining Works

4.1 | Processing

42 | Resettliement Planning

4.3 | Land Acquisition and Resettiement
44 | Initial Riverbank Protection

4.5 | Riverbank Protection Work

4.6 | Embankment Work

47 | Detailed Design of Road (optional)
PHASE lll Road Construction

5.1 processing and bidding
52 | 145kmroad construction

Activity input V  mile stone

Figure 3.3: Outline of Overall Preliminary RMIP Schedule for Detailed Design,
Planning and Construction Tasks

5
7 +

The planned change from repeated retirements teragment, drivable embankment
along stable riverbanks demands higher design atdadfor the reconstructed BRE.
Modern flood embankments that both keep out floedewand provide emergency road

Bangladesh Water Development Board 3-10



Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

access normally have two parts: (i) a higher, it part for flood resistance, including

an impermeable cover layer, wave protection, aeeldoard, and (ii) a lower country-side

part incorporating a road and designed to reduepagge through the embankment body
or the underlying subsoil. In Bangladesh, botlyioal BRE and reconstructed sections
have similar profiles, with the country-side beravimg been used as a bullock-cart trail
until the mid-1980s. As of 2014 this berm was mposticupied by squatters.

The proposed reconstructed BRE alignment has belested on the basis of a multi-
criteria assessment of alternative solutions, ¥alhg a seven-step process that covers
both technical and non-technical aspects (Figuteo#the Feasibility report). Technical
criteria came first: a safe setback distance awdoas-section suitable for all expected
loads, followed by design speed and environmengéguirements and optimizing
protection to the local population while minimizingnd acquisition and resettlement
impacts. The high number of squatters on the exjstimbankment required additional
land for resettlement villages and in many caselstte an alignment parallel to the
existing embankment and bypassing dense settlemevitch gained widespread
approval from the local population. Final adjustisewere made in the field, bypassing
locally important sites.

The final alignment of the embankment has beenasktlirom the riverbank at a safe
distance of minimum 100m to account for local bdaikure but aligned as closely as
possible to the riverbank to provide maximum protec The length and land
acquisition requirements are providedliable 3.3

Table 3.3: Key Parameters of the BRE

Phase Il Phase | Phase Il Total
Jamuna Bridge Simla to Hasnapara to | Jamuna Bridge
to Simla Hasnhapara Teesta to Teesta
Length
Existing BRE 20 53 74 147
New BRE 17 50 70 137
Footprint
New BRE 110ha 340ha 435ha 885ha
Already acquire 10he 50he 100h¢ 160h:

Figure 3.4explains a number of alignment issues on one ebaaifhe detailed program
maps, with the explanations givenTiable 3.4below.

Table 3.4: Explanations of Map in Figure 3.4

Number | Description
1 New embankment alignment with widening in plafesoad intersections
Existing embankment (green line) situated clogdé eroding riverbank.
Eroded land between 2013 (date of satellite p¢tand early 2014 (orange banklin
Predicted erosion line based on CEGIS 2014 angsiediction (dashed black line)

Minimal alternative (yellow line) following thexisting embankment and being
widened to the river side.
New embankment aligned over an attached char ¢(tegra small piece of land that
has recently been reclaimed under BWDB interventescribed earlier in
Section 3.3.2
7 The planned riverbank protection in light blue totpct the recently reclaimed land
mentioned above.
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8 Hard point proposed by FAP 1 in the early 19®@0ieding the then bankline.
9 Destroyed riverbank protection built in the e&2@00s (dashed yellow line)

10 Homesteads on the floodplain
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Figure 3.4: Detailed Map (see Explanations in Table 3.4)
5

The proposed new embankment incorporates the fwipwesign features (more details
are provided in the Feasibility report):

The crest level will be raised to the 100-year didevel including climate change
addition for 30 years plus 1.5 m freeboard.

Along around 40 percent of the length of the retroicsed BRE in the priority reach,
an impermeable membrane will be placed to sepatdisoil and embankment body
(as the cohesive topsoil layer is insufficientlick).

The new embankment is designed for load combinatiodluding earthquake, rapid
drawdown, and seepage. Seepage control requisideaembankment body and two
separate drainage systems to drain seepage amdatain The drainage system and
outlet structure are designed to prevent entrypdénts and facilitate regular flushing.

The core of the embankment will consist of dredgadd, to avoid additional borrow
pits on the densely populated floodplain. Surficladding will use selected cohesive
soil from the toe excavation and the existing erkb@amt line, which will be cut
along about 40 percent of the length of the negnatient.

Both toe lines will be protected from encroachm@nplacing open cell pavers along
the river side and planting trees on the countdg,sso that farmers cannot plough
into the protective clay layer.

The crest of the embankment will be covered witlerogell pavers to allow
vegetation growth, fix the crest level, and diseger through traffic.

A countryside berm will initially accommodate a thame service road for emergency
and local access, connected in eight places tota road network. In other places
crossings will allow the local population to acc#iss river. The unoccupied part of
the berm will have suitable vegetation coverage discourage unauthorized
settlement.

The standard design water level for the main riverBangladesh has a 100-year return
period. Climate change predictions indicate a sligbrease in water levels such that 30
years into the future, the 100-year level will espond to the present 200-year level.
Morphological modeling, used to evaluate the wédeels associated with a future 100-
year discharge, indicate that water levels highemtindicated by statistical analysis
should be used - specifically to account for areifprotected riverbank. A comparison of
water levels for key locations is providedTiable 3.5 Finally, a freeboard of 1.5 m will
be added to the new design water level to acconogértainty in flood statistics, wave
run-up, morphological changes, local settlementsubisidence etc. In terms of statistics,
the 500-year flood level is estimated to be 0.5buova the design flood level (DFL),
which would still be below the crest of the embaekin The safety of the embankment
against failure from overtopping, either from wawasextreme peak flows, is further
increased by the wide paved road on the countey sitlich protects against retrogressive
failure and sudden breach.
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Table 3.5: Comparison of Design Water Levels and Embankent Crest Levels

Location Existing Existing RMIP100- | RMIP crest

100-year crest level yearDFL level
DFL [m+PWD] | [m+PWD] | [m+PWD]

[m+PWD]

Jamuna Bridge, West Guide Bupd  15.00 16.50 15.27 16.77

Northing: 699500

Sirajganj Town Protection 15.75 16.75 15.79 17.29

Northing: southern end 704500

Northing: northern end 7070

Sariakandi (Kalitola) 19.77 20.85 20.25 21.75

Northing: 752800

Kamarjani 22.90 23.50 NA NA

Northing:804000

The constructed embankment will also have the fotg features:
The height in the priority will range from 2.6 tan@
The footprint will range from 40 to 90 m, mostlpfn 60 to 70m;

The setback distance from the river will range frb@® to 700m, with 50 percent of
the length less than 400 m. The minimum distarfce00 m has been selected for
geotechnical reasons: in case the riverbank fadally, the failure boundary needs to
be far enough from the embankment to avoid comsimmithe flood protection and

road.

The cross-section will be uniform. Old embankmenmils be cut off and any suitable
material will be used as cladding.

The country-side slope allows for future super-atmn of a four-lane highway.

The alignment of the new road has been fixed ferghority reach, with construction
expected to start at the end of 2015. The alignralmg the remaining lengths, while
fixed tentatively for budgeting purposes, is subjecuncertainties over the future course
of action — whether to follow the existing bankt@reclaim lost floodplain land.

# $

The reconstructed BRE will be provided with a rqadder Phase IIl) for four main

purposes: (i) reliable road access facilitates gemy response; (ii) regional connectivity
of the local population provides additional develgmt impetus and helps fighting
poverty, (iii) the northern districts of Kurigramdluding border posts to Assam, India
profit from enhanced interregional connectivityaond from Dhaka, and (iv) potentially

an alternate route for connectivity of the SouthiaAs Sub-regional Economic

Cooperation (SASEC).

Based on future traffic forecasts and the geotechmeed for a wider embankment, the
proposed embankment cross-section along the 50konitprreach allows for a future
four-lane highway, reducing the need for futuredlaacquisition. The typical cross
section is between 60 and 70m wide including a 2nbde strip between land acquisition
boundary and embankment toe line as buffer. Thmtcgside toe has been established
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based on a four-lane highway layout with superaiew, in order to avoid later

additional land acquisition. About 90 percent d¢fe tland for the reconstructed
embankment in the priority reach needs to be aeduias the existing embankment is
mostly within an unsafe distance to the riverbank.

The priority reach will be provided with a servioead to facilitate the movement of
construction vehicles, BWDB inspection teams, stoawving traffic, and maintain largely
non-motorized connectivity to the local populatioriThe sand for the embankment
construction requires stockpiling at dedicated sre®uring construction the sand is
transported, spread and compacted along the lowgrlialignment. The service road
facilitates this transport, accelerates construcpoogress, and reduces the need for a
large number of intermediate stockpiles. The servibad will consist of a two-lane,
6.2m wide road of 200mm crushed bricks (water-boomadtadam) on 300mm sub-base
with uniform side slope towards the countryside ifoproved drainage. The alignment
follows the centerline of a future 7.3m wide twoahighway with 2m wide shoulders.
The unused part between service road and toe dlanyside the embankment crest will
be planted with shrubs and trees to discouragéesetht. Figure 3.5 shows the cross
section of the service road and the potential @mvelhighway.

Twenty crossings of different types will connece thervice road with the local road
network and permit the local population to cross ¢éimbankment. Eight large crossings
connect the embankment to the network of pavedsto&wur T-junctions connect roads
from the countryside and four elevated intersestipass over the embankment. Twelve
small crossings with limited works, also termed rfeounity infrastructure”, connect
local roads, parts of the existing embankment,dtat individual settlements to the new
embankment wherever required to maintain and imgréve connectivity. These
crossings do not allow large motorized vehicle asce

24.7 135

3.55

2 SHOULDER
2 SHOULDER
1 VERGE

4
DITCH I i s | CARRIAGE WAY

POTENTIAL FUTURE WIDENING TO 2-LANE HIGHWAY

Figure 3.5: Two Lane Service Road following Alignment of GBture Two-lane
Highway
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&

The reconstructed embankment will enhance the emwvient through a number of
regulators and fish passes. The existing embanknespecially in the priority reach
hermetically seals the floodplain from the floodwik carrying fertile sediment and fish.
Water passage is important for a number of reasons:

Recharging the groundwater: the passage of flomwthrough dedicated khals
contributes largely to groundwater recharge. Agaosed to the impermeable
floodplain, small rivulets, locally called khalsridbute largely to the ground water
recharge, as they penetrate through the surfitagllayer into the porous underlying
sand strata. Closing passage ways through embant&rieads to the degradation of
the khals and reduced infiltration. This does oy negatively impact on wetlands
but also the groundwater table used for localatimn.

Supplementary irrigation: Regulators or fish passéw substitution of low rainfall
through flood flows and therefore provide suppletagnirrigation. Regulators are
commonly opened during normal flood seasons toigeoadditional water to the rice
cultivation but also to entrain some of the fertddt and clay. Regulators are
effective for water levels above flood level in erdo inundate the rice fields.

Fish migration: It is widely recognized that fuethenhanced agriculture and fish
productivity depends on a mix of rice and fish grét Fish also provides an important
part of the protein intake of poor people. Increlagish production requires the
passage of fish eggs, fingerlings, and fry fronerrito the floodplain during the period
April to June and the return of adult fish aftee thonsoon in October. It is important
to recognize that eggs and fingerlings drift witle flowing water and cannot swim,
while fish fry can move on its own. Fish passesdesigned to be effective for water
levels typically 2m below flood plain level to alofish migration through khals
starting from May.

Figure 3.6 and3.7 present engineering drawings of the fish passtihatbeen designed
for the Phase | of the RMIP in line with requirerteeibriefly described above. It is
expected that under Phase 2, similar fish passkseglators will be incorporated.
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Figure 3.6: Regulator with Fish Pass
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Figure 3.7: Fish Pass - Schematic
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2 5

Of a range of options for protecting the riverbamkiding revetments incorporating sand-
filled geo-textile bags (geo-bags) are the preterselution for the high-energy main
channel that is presently eroding the right banthan priority reach and the downstream
area to the Jamuna Bridge. The selection prodeskjding designs for alternative
solutions and cost estimates, is summarized in Aef the Feasibility report, River
Engineering Feasibility Designs. The selectionr@fetments is based on three key
considerations:

Protection of Infrastructure alongside the riveiaA main purpose of riverbank
protection is to assure the integrity of the BRE ather infrastructure alongside the
riverbank. Consistent protection is best providsdcontinuous revetments. To
provide equivalent protection, intermittent workscls as “hard points” or spurs
require greater embankment setback distances wifti@nal riverbank erosion and
more displacement of the local population.

Avoidance of erosion caused by the protection wotkemselves: Numerical
modeling indicates that a frequent cause of failareutflanking by the river at the
curved upstream end of protection works. Shortke@uch as hard points or spurs
tend to cause rapid, deep scouring during initiedrrattack, which worsens over time
due to increasing protrusion into the flow as @utking proceeds. Long guiding
revetments produce less severe flow disturbancdstygmcally only about half the
total scoured depth resulting from short protrusion

Stability of Cover Layers: It is difficult to prett the upstream curvature of hard
points or the head of spurs from failure undertilgh shear stresses of accelerating
flow in these locations. Computational fluid dyriasnwith turbulence modeling of

cover layers, in combination with recent turbulenbeory, demonstrates that the
common apron system of relying on single-layer rockoncrete block aprons must
fail, and that in the absence of filters, many fayef rock are required to prevent
wash-out of the underlying fine soil. Flexible geags incorporate filter properties
perform better as they leave much less gaps thradngth the subsoil can be eroded.

Guiding revetments have proven sustainable sinee thist use in 1998 at Sirajgan;,
especially after the upstream termination was gttesned with a wide apron of geo-
textile bags. Subsequently the BWDB placed ne2blkm of geo-textile bag revetments
systematically on underwater slopes between 208428t1. Another 40 km or so were
placed using a simpler construction method. Indésign of the river training works for
Padma Bridge from 2009 to 2011, geo-bag revetmesigd was developed further: in
the immediate vicinity of the bridge the geo-bagsewo be covered with a multiple rock
layer to increase longevity and robustness, whleupstream areas thicker geo-bag
revetments without rock cover were proposed. Ingtesent RMIP case, however, the
largely agricultural areas to be protected do ratrant the high cost of rock cover, which
would require rock to be imported and paid foraneign currency. Therefore, as in the
upstream areas of Sirajganj Town Protection andr@a8ridge, multiple layers of heavy,
filter-tight geo-bags are proposed.

Along the 145 km length of the BRE approximatelyksd of riverbank protection will be
required, of which approximately 25 km will be imetpriority reach — the remaining part
of the riverbank either does not need protectiomas already been protected through
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earlier works. This includes rehabilitation of appmately 15 km of existing protection,
of which 10 km is in the priority reachFigure 3.8 shows the proposed locations of

riverbank protection.

Figure 3.8: Estimated Riverbank Protection in Program Influence Area
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Given the uncertainties associated with futurerrplan forms, the priority works have a
higher level of confidence, as construction is expe to start during the dry season
2015/16. The remaining works, estimated to stdmed or four years after

commencement of Phase I, will be subject to chamgsesciated with (i) river channel

shifts, and (ii) consideration of an approach nwitented to river training.

Besides having the best performance record, loidjrgugeo-bag revetments also reduce
impacts on channel and char patterns, since theyotiprotrude into the flow or deflect
the channel into char areas, but rather have dlistiadp influence on the near-bank
channel. Unprotected riverbanks tend to show &erredting pattern of erosion and
deposition, leading to a meandering planform whkeenear-bank channel is sometimes
deflected into the central part of the river. Lomgiding revetments prevent this and
result in a channel flowing parallel to the rivemkiawith indirect stabilization of the
adjacent river islands. Also, the low water charmtengside long revetments tends to be
slightly deeper than the natural channel, whiclisgsland navigatiof.

Construction of riverbank protection involves thaldwing three components, from
floodplain level to deepest bed levEidure 3.9):

Wave protection built above low water level, cofisig of concrete blocks placed on
a geo-textile filter layer.

Underwater slope protection consisting of threeetayof sand-filled geo-bags large
enough to be stable under design flow velocities| providing a tight cover layer
including filter properties.

Toe aprons consisting of multiple layers of geosbéy self-launching in case of
scour.

Figure 3.9: The three elements of riverbank protection

10" After constructing the 10 km long revetment upaitn of the Hurasagar, the dredging volume in the
downstream channel to the Baghabari port droppaddond 30,000 m3 annually from 100,000 earlier.
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The following sections provide details about thekvabove and below water.
2 +5

Above-water wave protection covers the zone fromid&tow low water and floodplain
level and allows access to the water. Concretekblavith a 40 x 40 cm base over a geo-
textile filter are generally used in this zomégure 3.10. The block thickness is selected
to resist maximum flood velocities and lifting fescfrom wave action and is generally
around 20 to 30 cm. Near the floodplain levelemlating rows of thicker and thinner
blocks are used to reduce wave run-up. Below I@tewlevel, 30 cm concrete cubes are
dumped in multiple layers over a geo-textile filemding on a bench that marks the
transition to the underwater slope protection.

Figure 3.10: Typical cross section of the upper slope tréaent

The amount of concrete in the wave protection laysr be reduced if interconnected
elements are used. Grout-filled mattresses araldevalternative, as the grout consists of
cement and sand that is available on site. Sudtremses have been built at the Meghna
Bridge and downstream of the Hurasagar River. Thaye the added advantage of
reducing construction time, as the grout hardenthimihours - in one season many
kilometers of revetment can be built, even undetewawhereas several seasons are
required for concrete block$able 3.6compares the two alternatives. The design for the
priority works incorporates 3 km of grout-filled thr@sses, to verify their applicability to
RMIP and to prepare for future larger-scale impletagon as proposed for the remaining
works.
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Table3.6:  Comparison of cover layer alternatives aboveiv water level

Concrete blocks Grout filled mattress
Construction Large casting yards on the Very fast in one season and ong
floodplain, construction sequence starting
added traffic for supplying the under water and moving up the
materials from far distance, slope,
preparation one year ahead of Reduced transport of materials
placement, as mostly dependent on river
sensitive to water level rises sand
depending on manual labor for Batching plant and transport
transport and placement mixers reduce local labor force
Performance Robust, proven all over Experience at two locations
Bangladesh, since the end of the 1990s and
Low value and low risk of theft 2006 without major issues,
Risk of damages from anchors low value and low risk of theft
some types are sensitive to
localized damages from
anchors

2 1 $
Two problems with riverbank protection in Banglduese difficult to overcome:

The highly dynamic river morphology can result amge river changes between the
low-flow dry season when construction is feasibtel ahe flood season when it is
inhibited by high discharges, velocities, and seitriransport rates.

Bangladesh has no rock quarries, except for oneitgranine that can provide only
limited quantities of smaller crushed rock largehsuitable for riverbank protection.

Given the lack of rock and the good experience wiilial geo-bag placements, the

selected underwater slope protection design for RMbnsists of four layers of

systematically dumped sand-filled geo-bags. Geyslmd 250 kg weight will be used for

standard revetment sections, with greater weightstrengthening of existing protruding

structures such as spurs. The bags are placed/dtgngatic dumping from barges

precisely positioned in the river, to cover the emhter slope from the inner edge of the
apron to the riverbank.

2 1 7 +

Riverbank protection in these highly mobile rivelepends on self-launching toe aprons
that can respond flexibly to river-bed deepeningsbgur. The method was developed in
the subcontinent in the late W @entury and was first applied to protect the piefs
railway bridges against local scour. Due to laclunflerwater observations, aprons were
wrongly believed to produce multiple-layer coveradger launching, but when they were
investigated in physical models after failure og@de bund at Harding Bridge in the
1930s, it was found that only single-layer coveraggulted. This was confirmed after
2000 by diving observations and physical modelstéstThe Netherlands, Canada, and
Bangladesh associated with the Jamuna Bridge, JVIRE¥d Padma Bridge projects.

Recent experience demonstrates that flexible ges-bacorporating filter properties
perform better than hard materials for underwatenkbprotection in Bangladesh river
conditions. Four main milestones in their develeptrwere as follows:

Bangladesh Water Development Board 3-23



Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

After the 1988 flood, the World Bank-supported Flddamage Restoration Project
placed sand-filled geo-bags of around 900 kg weaghffilter material under large
concrete blocks for Chandpur Town Projection WorksThis installation has

performed well to date.

In 1996, the Flood Action Plan, Component 21, bailtrevetment test section
incorporating sand-filled geo-bags as apron mdtefiais protection still performs
well.

After an upstream failure in 1998, the World Bamkahced Sirajganj Town
Protection was repaired with a wide apron congjstihthree sizes of sand-filled geo-
bags, termed cushions (20 kg), pillows (250 kgyl arattresses (900 kg). Although
Sirajganj Town Protection continues to fail alorgvstream areas protected solely
by concrete block or rock aprons, the areas withtlggg aprons have remained stable.
This is one of the most turbulent areas in the Badesh rivers, due to prominent
protrusion of the upstream corner of the Town Rxtode.

In the IMREMP project, falling aprons consistingwiltiple layers of geo-bags were
placed along 17 km of riverbanks in the lower JamuThe observed underwater
slopes have inclinations of 1V:2H and are geo-teily stable.

Over the last decade, it has been found that tleness of safety can be achieved with
increasingly larger footprints:

Emergency protection dumped from the riverbankis Thwidely applied to provide
protection for one flood season. After the fitebfl it is usually upgraded to the next
level.

Above- and underwater slope protection: The meilugy was developed under
JMREMP in 2004 and later expanded under the Secpidavn Protection Project.
Systematic coverage of the slope, secured by aongpeeps deep toe scour far
enough from the bankline and does not destabitizestope. More recent studies for
Padma Bridge showed that to cope with rare eartegl@ading and associated flow
slides, the apron needs to be widened to ensutdldhalopes following flow slides
do not penetrate into the upper slope.

Dredged slopes to levels near design scour levEte highest level of safety can be
achieved through flat dredged slopes that are estalllien subjected to design
earthquakes. However, this expensive work hasduistability because the fine non-
cohesive soils of Bangladesh liquefy easily atheprake intensities corresponding to
a 50- to 100-year return period. Neverthelesssatiat man-made slopes provide a
higher level of safety than the usual natural stopkthe riverbanks. There seem to
be no practical ways to improve the stability oferbanks subject to increased
earthquake loads.

Riverbank protection designs for the RMIP are maith a wide apron to account for
larger earthquake and potential flow slides duthmeglifetime.

H =
# = $

The construction materials required for embankmewad, river bank revetment, and
other program components will include earth, gegsbehard rock, sand, geo-textile,
stone-chips, brick chips, asphalt, cement, staetdacrete reinforcement, road furniture,
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and other accessories. Some of these materidlbevdbtained from within the program
influence area: sand from the river bank and eaotim the existing embankment. Other
materials such as cement, steel, and brick chipisb&i procured from local/national
markets, whereas some of the materials such asrbekdand asphalt may have to be
imported. SeeTable 3.7 for the key construction materials needed for RidIP.
Quantities of these materials will be estimatedirduthe detailed design of the later
phases of the Program.

Table 3.7: Construction Materials

Description Possible Source

Embankment

1 |Sand River

2 |Clay Existing land of proposed alignment,
embankment

3 | Brick chips Local supply

4 | Concrete blocks Constructed at site

5 | Stone Chips Local Supply

6 | Geo-textile (3mm thick) Imported/Local Supply

New River bank Protection

CC blocks (Slope protection)

Constructed at site

CC blocks (underwater)

Constructed at site

Geo-bags (250kg and 800 kg)

Imported/Local Supply

Geo-textile

Imported/Local Supply

1
2
3
4
5

Sand

River

Up grading existing protective work

1 | CC block Constructed at site
2 | Geo-textile (3mm thick) Imported/Local Supply
3 |Sand Local Supply
Structures
1 |Cement Local supply
2 | Sand River
3 | Stone chips Local supply
Steel Local supply
Road
1 |Sand River
3 | Brick chips Local supply
4 | Stone Chips Local Supply
5 | Cement Local Supply
6 | Asphalt Imported/Local Supply

Bangladesh
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#H =

During the construction phase, technical and nohrtieal man power will be required in
sizeable numbers. These will include engineershrie@ns, supervisors, surveyors,
mechanics, foremen, machinery operators, drivetissiilled and unskilled laborLocal
community will be able to avail some employmentagppnities during this phase.

During the O&M phase, the regular staff of the BWBMI carry out the monitoring,
repair, and maintenance works.

# * %

A sizeable number of construction machinery andipggent would be needed for the
construction activities of RMIP. A tentative list these machinery and equipment is
presented belo{Table 3.8).

Table 3.8: List of Construction Equipment and Machinery

1 Bulldozers

2 Dump-trucks
3 Pay loaders
4 Excavators

5 Barges

6 Engine Boats

7 Vibrators

8 Compactors

9 Mixture Machines

10 Mixing Plants

11 Trucks

12 Tractors

13 Generators

14 Total stations

15 De-watering systems

16 Water-pumps including suction pumps
# # * *

Construction camps for each construction site @teetestablished by the contractor. The
contractor will select the location of the campotigh consultation with the local union
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parishad chairman and the local community. Moreovwbey will have to obtain
permission from the authorized BWDB representafiugoe wells may be installed in the
labor camps premises for obtaining water for dngkand other purposes. For sanitation,
latrines will be constructed along with septic tafidr safe disposal of sewage.

Location of these camps is not known at this stameever the key criteria to be used
while selecting the sites are listed below.

Community consultations will be carried out to sellae camp sites
Cultivation fields will be avoided as far as po#sib
Government-owned lands will be given priority whélelecting the camp sites
If private land is used for camp sites, a fair neiit be paid to the land owner.
Camps will not be establishes near sensitive recgeguch as schools
Camps will not be established near any sensitivétdia
Camps will not be established that could affect lgmg), beelor river.
Camp sites will be approved by construction sug&rai consultants.

& $

Nearly 40 percent of the displaced householdsiemhase | are willing to relocate to the
resettlement sites. The RMIP Phase | will provi@erdsettlement sites with a provision
to relocate 1870 households with all basic infrattire facilities such as water supply,
sanitation, internal roads, drains, mosques, ahddas. The resettlement site planning
includes around 10 percent contingency space krgpwhiat during the process more
people opt for the resettlement villages. Cash pmoreation will be provided for
households who opt for self-relocation and provisiaare made in RAP budget for
augmenting civil amenities in host villages.

The resettlement sites have been selected withhéle of a selection criteria and
screening process that ensured that: i) the sieea@eptable to the people that would be
settled there; and ii) the selected sites would gaatse significant impacts on social,
physical and/or biological environment.

The priority reach was visited by a combined envinent and social safeguard team to
identify the suitable sites and to carry out theening ensuring that the selected sites are
not located at or near any environmentally or dhycsensitive areas. In addition, the
affected community was also included in the sited®n process ensuring that the sites
are acceptable to them and are not far from thresgnt dwellings.

Furthermore, a series of due diligence measures ta&en while selecting and designing
the resettlement sites for the safety of the rddmtgpeople. These included: (i)
resettlement sites to be located minimum 100 m afsay the protected riverbanks
(based upon the historical bank erosion ratesHergriority reach, the bank will shift
inland by a maximum of 50 m over a span of sewsals— this setback distance may be
different for the Phase Il of the program); (ii)nmadiate river bank protection works to
be carried out before developing the resettlemiées ¢and to be part of the resettlement
village construction contract) to protect them frahe risk of bank erosion; (iii) the
resettlement sites to be raised to a 100-year fleo@l (including climate change
allocation) and properly compacted, and (iv) slopéshe resettlement sites that are
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exposed to flood waves to be protected with cordoéicks against wave erosion similar
to the main embankment.

For the subsequent phases of the program, additiesattlement sites may have to be
established using the similar approach as usedtherPhasel. Annex B presents
guidelines for the environmental assessment ofdbettlement sites.

2 =

The BWDB receives fund from the government underahnual development program
(ADP) for operation and maintenance of its infrasture under different projects.
Records indicate that the BWDB has been receivingerage about 17 percent of the
total requirement for O&M, which reveals that th&/BB could not respond to all
maintenance needs. For attaining sustainable nmante of multipurpose project like
proposed RMIP, the allocation for O&M in the ADPlie adequate as per actual need or
there need to find a way to involve the benefieigmlirectly in contributing to O&M. In
RMIP, provision for toll collection from the highwacan recover a good part of the
maintenance cost of the program. It may be noteck hbat funds available for
maintenance are often less than optimal, so itmportant to make the best use of
available funds and estimates of O&M componentsulshde well supported by
appropriate justification.

O&M works of proposed RMIPcan be divided into thoe¢egories described below.

(a) Routine Maintenance Routine maintenance includes preventative dis/isuch as
repair of small holes and rain cuts in embankmersoval of weeds and sediments
from approach canal of regulators, repair of dispthblocks if any in the slope of the
bank revetment work, petty repair of the pavemertt a forestation of highway. The
objective of routine maintenance is to keep ovdtatid protection system including all
its elements in good functional order thereby rauyithe need of periodic maintenance
eventually avoiding high rehabilitation costs. Theorks are simple, generally
inexpensive and cost effective and may need todsged out round the year, almost
continuously or as and when required.

(b) Periodic Maintenance This is less frequent than routine maintenanckisutikely to
include re-sectioning of embankment, re-excavatwbrapproach canal of regulators,
rehabilitation of gates and gate lifting devicesrefulators, repair of sliding of bank
protection work, and maintenance of highway pavensater rainy season. BWDB
engineering personnel will identify periodic mamémce works during surveys and
inspections or on information from its field staffs

(c) Emergency Maintenance: This type of maintenance is similar to periodic
maintenance, but involves a potentially catastromifuation that would likely cause
significant damage to the infrastructure if not aeed immediately. Emergency
maintenance may include breach closure in embanknrepair of major sliding of bank
revetment work which if not taken care on emergdmsis may cause further damage of
the adjacent bank revetment work, arresting of ntemtional erosion upstream and
downstream of the existing bank revetment work, aspair of loose apron of the
regulators. A component of the BWDB O&M budget ddole set aside for natural or
human caused calamities. Necessary funding andiézdkion to execute emergency
maintenance should be readily available whene\grired.
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2 ? =

Bank revetment work is a major component of theggam. The life and security of the
program largely depend on the performance of thsien protection works. It has been
observed that inadequate monitoring of the comgleterk and lack of proper O&M
activities due to limited funding provisions caugeater damage to the bank protection.
Hence regular monitoring and proper O&M activitiglsbank protection work must be
ensured to keep the project functional. O&M of never bank protection as well as
upgrading existing protection will be required ek the work sustainable. Based on the
Flood Plan Coordination Organization (FPCO) guitedi of May 1992, annual O&M
cost for the proposed river bank protection shdagdaround ten percent of the capital
cost.

2 ? = 5

Maintenance of embankment cum road is another imgsirtant item of activities of the
program. It is necessary and cannot be avoidedubkecd helps preserving the
infrastructure in good and functional conditionptects investments and prevents high
rehabilitation costs. BWDB O&M staffs will regulgrhisit the embankment cum road
and detect the weak sections, gullies, slips, sigsquatter settlements, cultivation of
perennial cash crops, cuts in the embankmentscanamodate homesteads, embankment
subsidence and erosion and requirement of repaitemance work in the road pavement
etc. Based on the above observations O&M estimdtebe prepared for execution. As
per FPCO guidelines the annual O&M cost of this ponent is five to six percent of the
capital cost.

2 ? =

The proposed regulators would be subjected to biarithows, the most severe of which
are likely to occur during high Jamuna stages. &loee, it is essential that regular
inspections take place, so that any damage or raeguiarities will be noticed within
reasonable time. Measures for rectification cam the taken, so that the damage will be
contained. FPCO guidelines suggest to keep threzepieof the capital cost as annual
O&M cost for this component.

/ *

Initial cost estimates of the RMIP, Phase | ares@néed inTables 3.9 Cost estimates for
the later phases will be estimated during the Eetalesign.

Table 3.9: Initial Cost Estimates of RMIP Phase | (in USD

Project Cost by Component and Subcomponent (chglm)
Component A: Rehabilitation and Improvement of Brahmaputra River 472
Embankment Scheme

Al) | Embankment Rehabilitation and Improvement 190

( p

(A2) | Bank Protection and Revetment 282

Component B Implementation of Social and Environmental Mamagst 90

Plans
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Project Cost by Component and Subcomponent (chglm)
Component A: Rehabilitation and Improvement of Brahmaputra River 472
Embankment Scheme
(B1) | Social and Resettlement Management Plan 7
(B2) | Environmental Management Plan 15
Component C Institutional , Capacity Building of BWDB, Tecluail 33
Assistance and Training and Future Project Prejparadnd Strategic
Studies
Strengthening of BWDB, Independent Panel of Expeatsd
(C1) . . 18
Technical Assistance
(C3) | Future Project Preparation and Strategici8sud 15
Component D Construction Supervision, Monitoring and Evalaatiof the 55
Project Impacts and Social and Environmental Mamesge Plan
(D1) | Construction Supervision and ImplementatiopRut 30
(D2) Third Party Monitoring and Evaluation of ProjeandaSupervisior 5
of EMP, SAP, RAP
(D3) | Project Management Support and Audit 20
Total Project Cost 650
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Chapter 4 Environmental Management Steps

# 6

The project will use a structured approach to emritental management to allow the
project development process, follow the hierarchfy avoidance, minimization,
compensation/mitigation for negative impacts andhameement of positive impacts
where practically feasible and advantageous. Fatigvgections describe what needs to
be done at each stage of the overall project lifeub-project selection, design of the
project supported interventions, implementationhef project activities, and reporting on
progress.

i 8 6

Due to the nature of proposed interventions und®IFR project and potential
environmental impacts, the project falls under ‘Restegory according to ECR, 1997
and also falls under “Category A’ as per the Wdkhk Operation Policy 4.01, which
requires proper environmental impact assessmenimapigmentation of environmental
management plan. Therefore, the EMF is prepareedbas the following principles that
can lead the planning and implementation of thgeptaactivities in Phase Il and Phase
[l

The Project Director of BWDB is responsible for tbe@mpliance with national
policies, regulations and World Bank Operationalidkes and Guidelines, as
mentioned in this EMF report. The EMF will serveths basis for ensuring the
compliance for Phase Il and IIl.

BWDB is responsible for obtaining environmentalacknce from DOE, local
government agencies and World Bank as required.

Environmental Assessment and EMP will be prepape@dch phase.

Planning and design of the improvement work shemsiure minimal cumulative
impacts.

Environmentally Sensitive areas, cultural sitestrieted or disputed lands should
be taken care of with appropriate mitigation or pemsation measures during
implementation.

Participation of stakeholders (especially local ommity) should be ensured by
BWDB in planning, implementation and monitoringezfch sub-project.

BWDB will ensure appropriate institutional set uporf implementing
environmental management plan and inter-agencydawaion.

Contractor will ensure provision of First Aid Kit @amp site with proper drinking
water and sanitation facilities. Worker's healthdasafety measures shall be
ensured and use of personal protective equipmaiitteh at place.

BWDB will ensure safety provision has been provifladthe resettlement sites.

BWDB will undertake public disclosure about the jpod interventions and
potential impacts.
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# + 6

The environment consultanting firm independent frame Design firm will
perform the environmental screening. The environtalezonsultant will start the
task during the preparation stage of Phase Il (§igi3).

Environment consultant will update the Baselinedition, IEE and the ToR for
EIA for Phase Il and III.

BWDB will share the IEE report and the EIA ToR wiboE and DoE will
provide Site Clearance.

Independent Panel of Expert (Environment) and expelependent individual
consultant will review and clear screening and emrnental assessment reports.

BWDB will conduct verification of some screeningdasssessment.

Design consultant will ensure that environmentahsiderations are given
sufficient attention, weight and influence over idasdecisions of realignment,
construction of the bank protection, introducingdiaulic structure and road
construction.

Bid documents will be prepared by the design cdasul and EMP
implementation should be done by Contractor.

River Management Improvement Program works will bapervised by
Supervision consultant and BWDB.

All the activities of RMIP including river bank andhydraulic structure
construction, reconstruction and road constructiaml follow existing
Environmental Code of Practices (ECoP) prepare@uR#IP.

The project will ensure that environmental assessnagldresses all potential
environmental direct and indirect impacts of thejget and program throughout
its life: pre-construction, construction and openmat stages and mitigation
measures have been taken for it.

HH# * +
## $

Environmental screening is essential to gatheriné&tion on existing baseline status and
to assess potential environmental impacts of thelARRMterventions. Environmental
screening identifies the consequence of the prappsgects in broader sense based on
similar project experiences, stakeholder’'s perosgstiand expert judgment, without
having very much detailed investigation. Criticatues are also identified through the
screening which needs detailed investigation. Basedthe extent of environmental
impact obtained from the environmental screenihg, decision for further environment
impact assessment will be taken.

Environmental screening is usually carried out witle help of simple matrix that
includes a set of check list to identify the baselstatus and proposed potential impacts
of the project intervention. Based on an extensierature review and expert
consultation, a screening matrix has been develtgedMIP —Phase | which is attached
to the EIA report for the RMIP. Members of enviraemal assessment team will update
and use this matrix for collecting information tagh site visit, interview/ consultation
with stakeholders, focus group discussion in tloggat site at the later phases.
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The screening matrix will help to decide whethex roject can be implemented or not,
and whether the project need only IEE study oribEi& study. During environmental
screening, if it is found that the project may teeanajor irreversible environmental
damage or may violate an existing environmenta nrl regulation, the sub-project will
be rejected. For instance, any sub-project that emgyoach into an ecologically critical
area or a national/ global heritage site will bected. BWBD must confirm the findings
of the environmental screening carried out by ib&lfstaffs or consultants. Moreover,
alternative project designs and/or operation wél dbnsidered and the environmental
impact will be assessed to make the project moveamment friendly.

## 6 @

The IEE study has already been conducted under RNH®&wever the IEE needs to be
updated Theurpose of the IEE is three fold:

(i) to obtain for Site Clearance from DoE;
(i) provide the ToR for the EIA study; and
(iiif) continue consultations with project stakeherisl

TheProcessof IEE is briefly outlined below

Analysis of the Project Components: All the compureof the RMIP, like construction
works and resettlements, will be examined thoropghhich will in fact guide the
development of checklist for reconnaissance survey.

Preparation of Checklist: A comprehensive checklidt potential environmental
components likely to be impacted need to be prepased on the guidelines of different
agencies such as DOE, World Bank, WARPO.

Initial Screening/ Survey: Not all the parameteedested in previous step may be
significant for the project; hence the first adiwvill be to shorten this list to concentrate
on significant effects. Data should be collecteahfrall possible secondary sources, if
available, and conduct an environmental reconnaéesavith the relevant checklist in
hand to identify and delineate the significant effeof the project and eliminate the
others from further considerations. Public congidtawill play an important role in
initial screening.

Analysis of alternatives: Alternative site and tealogical design should be analyzed for
the proposed project interventions considering remvinental, social, and technological
criteria.

Identification and Scaling of Impacts: All the poti@al short and long term environmental
impacts should be identified. The impacts can laelgd qualitatively (e.g. high, medium,
low) in order to identify major impacts and relevanmponents. In addition, cumulative
and residual impacts of the project interventioeecto be clearly addressed.

Identification of Enhancement and Mitigating Measir From literature survey and
applying expert judgment and based on assessedtsy@alist of possible enhancement
and mitigating measures for beneficial and advesHects respectively should be
prepared.

Preparation Environmental Management and Monitoriflan: Environmental
management plan for the proposed project shoulghrbpared mentioning the impact
mitigation/ enhancement measures with institutioraponsibilities. Also, environmental
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monitoring plan should be prepared that will in@uthonitoring parameters, frequency,
method and responsible agencies.

Recommendations on the need of EIA study: The I&Eysshould recommend as to
whether a full-scale EIA study is needed or not.

Preparation of ToR for EIA: Based on the IEE firglina detailed ToR for subsequent
EIA study should be prepared. The ToR will spegifticus on the adverse impacts of
high magnitude. Attention should also be given umaualative and residual impacts. The
ToR for the laster Phase of the EIA is already greg and is attached Amnex A.

## 6 +

The purpose of EIA is to give the environment i dmportance in the decision making
process by clearly evaluating the environmentalsequences of the proposed study
before action is taken. Early identification anduccterization of critical environmental
impacts allows the public and the government tonfar view about the environmental
acceptability of a proposed development project aat conditions should apply to
mitigate or minimize those risks and impacts. He preparation phase, the EIA shall
achieve the following objectives:

To establish the environmental baseline in theystaikka, and to identify any
significant environmental issue;

To assess these impacts and provide for measuseddtess the adverse impacts
by the provision of the requisite avoidance, miiga and compensation
measures;

To integrate the environmental issues in the ptg&mnning and design;

To develop appropriate management plans for imphtimg monitoring and
reporting of the environmental mitigation and erdeanent measures suggested.

# & +

The environmental assessment will be conductedgusiajor stages as shown in the
following diagram.

ugs
& "&
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& +)
ugs
& )"

Figure 4-1: Diagram: Environmental Assessment Process
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0

Soon after the commencement of planning and degigoess, based on desk study,
reconnaissance survey and experience of earligeqisp detailed methodology and
schedule should be prepared for the effective amely execution of the Environmental
Assessment.

Desk Study: To collect the secondary information and checkingtbe methodology for
carrying out the EA study and fixing of responsiles of the EA team members for
preparing a complete, addressing all issues, Emviemtal Management Plan.

Reconnaissance surveyTo collect the first hand information about thejpob area and
develop a perspective of the entire team and rekissenethodology and work program.

Experience from Earlier Project:

Focus on the main issueslt is important that the EA does not try to coveo t
many topics in too much detail. Effective scopimmm save both time and money
by focusing the EA studies on the key issues.

EA requires the formation of a multidisciplinary team and the leadership of a
strong EA coordinator. The range of effects considered in the EA requines
skills of technical experts to be employed on aseasment team, lead by a Team
Leader. It is important to involve the right people (e.ggientists, engineers,
policymakers, government representatives, reprate@s of public interest
groups and the local community) and agencies (ig.cdeveloper, the aid agency,
regulatory authorities and politicians) in the Efogess. Selection will be made
through consultation at different stages.

Make maximum use of existing information before enaging expensive field
studies.

Determination of Project influence Area.Based on reconnaissance survey and
desk study and modeling, project influence areabeilfinalized.

Present clear and appropriate options for mitigatiom of impacts and for
sound environmental managementMitigation is an integral part of impacts
assessment. Application of appropriate mitigaticem celiminate or reduce
negative impacts, and improve the net overall emwvirental performance of a
project. Hence public consent, practical viabiliyl be considered in proposing
the mitigation measures.

Post-EIA audits and monitoring programs are essendil to ensuring that EA
commitments are carried out and that future EA improve. An effective
monitoring plan will be proposed in consultationttwthe client and the World
Bank. Proper budgeting will be ensured for smoatitfioning of monitoring plan
proposed.

& &

Scoping will identifies which of the activities has potential to interact with the
environment. Scoping will be conducted early in Ex&® process so that a focus on the
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priority issues (i.e. those that have the greapeséntial to affect the natural and/or
environment) can be established for the rest ofBAeprocess. Necessary consultation
with stakeholders will be made after scoping toonporate any unattended issues. Key
elements/inputs to the scoping exercise will béoksws:

Gathering and reviewing existing environmental déta atmosphere, climate,
topography, congestion area, alternative requirént@nd use pattern, hydrology
and drainage pattern, major River and waterwayé$igioas, cultural and

archaeological sites and sensitive areas.

Identifying project stakeholders; including PAPs,oM@rnment and non-
government agencies (utilities), Bangladesh Wateevdlbpment Board,
Department of Fisheries, Agricultural DepartmengpBrtment of Environment
(DOE) etc.

Assemble and review relevant legislative requireisieenvironmental standards
and guidelines (national and international) assediawith the proposed
development as well as the World Bank's operatipadicies and standards.

Gathering existing information sources and localedge;
Informing stakeholders of the project and its otiy@s and get input on the EA;

Identifying the key environmental concerns (commyand scientific) related to
a project and the relative importance of issues;

Defining/preparing the EA work program, including man for public and
stakeholder involvement;

Carrying out monitoring of natural environment inding air, water, soil, noise
etc.

Defining the range of project alternatives to basidered.

Obtaining agreement/consensus on the methods ahdidgeies to be used in EA
studies and document preparation;

Determining/freezing the spatial and temporal bauied for the EA studies.

The following issues will be addressed through sappout will not be limited to.

To improve the quality of EA information by focugirscientific efforts and EA
analysis on truly significant issues;

To ensure environmental concerns identified andrimarated early in the project
planning process, at the same time as cost angrdfesitors are considered,;

Reducing the likelihood of overlooking importanvegonmental issues;

Thinning the chance of prolonged delays and casfliater in the EA process by
engaging stakeholders in a constructive particiyafmocess early in the EA
process.
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& +)

After conducting IEE, the EIA should be conductad,per TOR for EIA suggested in
IEE study and approved by DOE. The process of Elllysis briefly described below.

Analysis of the Project Design and Componentsiti#dl components of the RMIP
and design specifications will be analyzed to gesight of the project
interventions. This will guide detail environmenbaseline survey and particular
investigations.

Data collection on Environmental and social bageliBnvironmental and social
baseline condition of the proposed RMIP has alrehégn collected through
several field visits, surveys and intensive cordigh with local people. Intensive
consultation with the stakeholders should be cdroiet for updating the baseline
condition to obtain their perceptions on the pr@absnterventions and the
possible impacts.

Major Field investigations: At this stage, detailééld survey (social and
environmental) will be carried out to obtain infation on the possible impact of
the interventions on the environmental parameter.

Assessment of Environmental and social Impacts: iffgacts of the proposed
RMIP pron the environmental and social componentsbe identified through
consultation with experts and local community. Tin@acts will be analyzed and
graded qualitatively (e.g. high, medium, low) inder to identify the major
impacts. The future-without-project (FWOP) conditiwill be generated through
trend analysis using information collected. Theufatwith-project (FWIP)
condition will be predicted using professional jotent of the multi-disciplinary
team members based on information collected. [Ziffee between the two
(FWIP-FWOP) conditions will be taken as impact lo¢ fproposed interventions.
The impact of the priority reach will also be monéd. Moreover, cumulative
impacts of the project inside or outside the prioggea will be analyzed. Possible
mitigation measures for alternatives of the projeitt be identified in this stage.
For true impacts prediction following questionnaiwidl be attempted to answer:

o How will a particular project activity give rise sm impact?
o0 How likely is it that an impact will occur?

o What will be the consequence of each impact?

o0 What will be the spatial and temporal extent ofreiaepact?

Analysis of Alternatives: The criteria to be coregied for comparative evaluation
of various alternatives is given in Table 4.1. RhHswill support reconstruction
of embankment which will follow the procedure asai#bed in Phase I. Phase Il
will support road on the embankmeritable 4.1 Criteria for evaluation of
alternatives. The Chapter 4 of the EIA report idelsi detail analysis of alternative
analysis of Phase Il and Phase Ill. The alternatnedysis should be reviewed and
updated during the EIA for Phase Il and III.
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Table 4.1: Evlauation Criteria

Main Criteria Sub Criteria
Technical Aspects - Robustness,
constructability,
geology,
degree of protection,
scour,

maintenance requirements,
history of performance, etc.

Financial Aspects - Construction cost and
maintenance cost

Environmental - Program footprints,

Aspects - material requirements,

impact on river flows and channels,
impact on flood plains and erosion,
impact on chars,

impact on left bank,

impact on aquatic and terrestrial habitats,
impact on fish and fish migration

safety, etc.

Social Aspects - Land acquisition,

Resettlement

Impacts on navigation
Impacts on char people
Socioeconomic impacts

In addition to the ‘no project’ alternative, thelléaving alternatives are evaluated for
RMIP using the criteria presented in Table 4.1:

River Bank Protection Alternatives
Embankment and Road Alternatives
Regulator Alternatives

Resettlement Sites Alternatives

a. Evaluation of impacts: Impact assessed on diffepanameters will be evaluated
for both positive (+) and negative (-) impacts édasng magnitude, immediacy,
reversibility and sustainability. Phase | EIA sealwill be used to understand the
impact assessment for Phase Il and lIl.

b. Preparation of environmental management plan: TMP Bwill be prepared
suggesting mitigation measures for minimizing tffea of the negative impacts,
compensation measures for the negative impactshwbannot be mitigated,
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enhancement measures for increasing the benefitshefpositive impacts,
emergency plan for taking care of natural hazamid accidental events. An
environmental monitoring plan will also be suggdste the EMP. Each
component of the EMP will be divided into pre-caastion, during construction,
post construction and operation and maintenancegshd&esponsibilities of the
institutions in the implementation of the EMP vl suggested to ensure efficient
utilization of all the parties involved. The EMPositd also include institutional
capacity assessment and capacity building plan.

c. EIA Report Preparation: All the findings would beegented in the EIA reports as
per the EIA report of Phase I. A preliminary TQR EIA is given inAnnex A.

Environmental Assessment and Management for Reswtit Sites:
Environmental assessment and management principled requirements
described in the Phase | Annex L will be equallplayable for the construction of
the resettlement sites. A stand alone EMP is lathdn Annex L of the main
report. Annex of the EMF includes a generic guitelio prepare a restllement
site in future for Phase Il and Phase lll, if neszey.

& )"

“Public consultation” refers to the process by whithe concerns of local affected
persons and others who have plausible stake ierkiEonmental impacts of the project
or activity are ascertained with a view to takingpiaccount all the material concerns in
the project or activity design as appropriate. @ditegory ‘A’ projects or activities shall

undertake public consultation. The key points dilmuconsultation are given below:

Stakeholder Consultation at all Stages of Project
Identification of primary and secondary stakehadder
- Primary stakeholders include people having dinexdact.

- Secondary stakeholders include village represeemtivomen's group, voluntary
organizations NGOs, field level officers and stather government officials.

Structured Consultation

- Consultation at Village Level
- Consultation at Upazila and District Level

- Consultation at Divisional level
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Consultation at Village Level

- Along with preliminary inventory and survey infortian dissemination will be done
along the bank and the affected villages includedthe project influence area
canvassing about the project. Date and venue failelé consultation will be fixed.

- Pictorial method (Pamphlet) will be adopted to explproposed improvements and
possible environmental impact in the concerneadgek.

- Public consensus would try to be arrived for antigaiion proposed.

- Public suggestion and graveness will be addressaplpaopriate level.

Consultation at Upazila and District Level

- Consultation with officers of Agricultural Departmig Forest Department, Soil
Department, Fisheries Department, Department ofliuHealth Engineering
(DPHE), etc.

- Consultation with the elected representatives d@hdrestakeholders.

Consultation at Divisional level

- Consultation with senior department officers, II®E office, District
Commissioner Offices, Settlement offices etc. amdmanism of regulatory
clearance, utility shifting, land acquisition etc.

After completion of the public consultation, thestm consultant shall address all the
material environmental concerns expressed durirggpiocess, and make appropriate
changes in the draft EIA and EMP. The final EIAodpso prepared, shall be submitted
by the client to the concerned regulatory authdaotyappraisal.
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Chapter 5 Description of Environment

& + 6

The influence area of the overall program has bd#snived considering areas that are
likely to be directly or indirectly affected by thRMIP construction and operation
activities, including but not limited to the exteihe project would have impacts on the
floodplain areas, lateral fish migration, hydrokeji road network, and the project
footprints. The following criteria have been calesied to define the influence area:

Project footprints: areas that directly fall undeot prints of the projects, ancillary
facilities, temporary construction areas and workemp sites, borrow areas, and
access roads to the project facilities for transmdr material;, areas that will be
affected by the emissions from construction andgration of traffic.

Floodplain area: The extent of flood plain ared thiél be protected from the floods

by the flood embankments (BRE) has primarily beensa@ered as the program
influence area. This area has been derived basé#uedatest satellite maps and GoB
topographic maps through digital elevation modet D).

Flood Inundation: The extent of flood inundationused by breaches of BRE.
Satellite maps were analyzed for August-Septeniti¥r4 (i.e., the high flow season)
to understand the extent of flooding from breacss internal rivers like the Dharla,
Dudhkumar, Teesta, Karotoya, Bangali, Ichamati, ldnchsagar.

Connectivity: The area is crisscrossed with a ndtwed khals (water channels) which
carry flood waters from Jamuna to the internalmsven the western part of the project
influence area. All these rivers are interconnedgchumerous khals, tributaries and
distributaries forming a hydrological network inetkentire northwest region of the
Country. For example, Mahananda and Punorbhaba ateatmajor rivers of the
northwest region, are connected to the Atrai-KamtBangali river system which
drains to the lower Jamuna through the HurasagealBathe south east corner of the
region.

Lateral Fish Migration: Some fish species of Jamwueh as major carps, undergo
lateral migration from Jamuna to floodplains foasming. The migratory routes have
historically been affected by the BRE and the psggbinterventions also have a
potential to affect these lateral migratory rouf@sappropriate features are not
included in the proposed program to address.itffherefore the extent of lateral
migration from Jamuna to floodplains, based onkitn@wvn present-day fish migration
and spawning behavior, has been included in thgrano influence area.

Longitudinal fish migration. The other type of fismigration in Jamuna is
longitudinal migration between upstream and doveastr (e.g. hilsa migration from
sea to Jamuna). The RMIP will not have any impaatshe longitudinal migratory
routes because: i) the proposed interventionserritrer are limited to works either
along the riverbank itself (revetment) or very €lds it within the first channel of the

' The blockage of fish migration was caused bydtiginal BRE. However the frequent breaches in the
embankment have restored to some extent this lmshectivity. The proposed interventions will
however reduce the frequency of / eliminate thethes hence the RBIP has a potential to affect the
fish migration/connectivity if appropriate featurgsch as regulators and fish passes are not irctlude
the program design.
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river in shallow waters (sand extraction); ii) theer is sufficiently wide and has

multiple channels thus providing suitable condisidor fish migration; and iii) the

longitudinal fish migration takes place in deeproiels that are far away from the
location of the proposed interventions mentionedvab Hence the entire width of
Jamuna river and river reaches downstream of tbiegrarea are not included in the
program influence area (only the first active credngs included).

Significant Habitats (eco-dynamic area). There arany significant ecological
habitats in the area especially in the chars. Tlopgsed interventions under RMIP
are not expected to have any impact ondh&s except one small char that is very
close to the riverbank (shown on a map later indbeument). Therefore the nearest
chars have also been included in the program infeearea.

River morphology. Jamuna is a braded river withtewdlowing through multiple
channels. However at the Jamuna bridge at a shstdnce downstream of the
project area the river morphology transforms dracady from multi-braided to
mostly single-braided river.

On the basis of the above criteria, the boundasfgsrogram influence area have been
determined as follows (séggure 5.1):

On the northern side of the area, the Teesta pr@rides a natural boundary for the
hydrological connectivity. However, some area moof this river experiences

inundation because of floods in the Jamuna riveicéghe extent of this inundation
just north of the Teesta river has been taken esdnthern boundary of the program
influence area.

On the western side of the area, the Dhaka-BogragRa highway acts as a barrier
for the hydrological connectivity (and also floatundation) hence this highway has
been taken as the western boundary of the progrinence area.

The Jamuna bridge - since at this point the riverphology changes significantly —
and the road (and its corridor on the southern)diekeding from this bridge to the
above-mentioned highway have been taken as théesouboundary of the program
influence area.

Finally, Jamuna river forms the eastern boundathefhydrological connectivity and
has therefore been taken as the eastern boundatlyeoprogram influence area.
However because of the braided nature of the rikgrentire width has not been
included in the program area of influence; broathg first active channel and
associated chares are included in it.

Area of influence for each subsequent phase willdetermined in respective EIA
consistent with the above criteria and will covee tareas that will be directly or
indirectly affected by the program.
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Figure 5.1: Program Influence Area

& 4+

For proper environmental assessment (as a paEBfand EIA), it is very important to

adequately assess the baseline condition beforeptbgct takes place, so as to
understand which phenomena existed before praj@sieimentation and which could be
impacts from project activities. The baseline amsent allows to provide timely input to
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project designs to reduce potentially adverse enwrental impacts. It can also be used to
reassure the public and decision makers that keyraemmental issues have been
identified and will be monitored during project ilementation. The characteristics of
environmental baseline would depend on:

Nature of the project location,
Nature/ extent of a project and its likely impact,
Influence area of the project.

For systematic recording of data, baseline enviemmis usually classified into
physicochemical environment, biological environmemd socio-economic environment;
and important features/parameters under each astege identified and measured/
recorded during baseline survey. Each phase qrsjget-specific EIA should provide
an updated overview of baseline conditions for wle program area (reflecting any
changes on the ground since this preliminary baselor the full program area was
established at the time of preparation of this doent), as well as a detailed analysis
specific to the influence area of that phase.

The lands of the program influence area are patti@fKarotoya-Bangali and the Active
Brahmaputra-Jamuna flood plain. The eastern patieofirea has broad floodplain ridges
and almost level basins. While the land adjacerdatauna river and thehars (shoals or
river islands) comprises of a belt of unstableédlland constantly being formed and
eroded by shifting river channels. It has an irfegeelief of broad and narrow ridges and
depressions. About 41 percent of the total 459/i%9s available for agriculture. The
rest of the land is occupied by settlement (37¢m)c homestead forestry, bamboo
plantations (11 percent) and; chars and water bddi2 percent).

Bangladesh is a highly populated country and ii®ecgon is present in the four program
districts, viz. Kurigram, Gaibandha, Sirajganj aBdgra. The population of Kurigram
was 1.79 million in 2001. The population densityswa80 per sg-km. Among nine
Upazilas of Kurigram, the Raumari Upazila had tihghést population while the Char
Razibpur Upazila had the lowe$tOn the other hand, Gaibandha had a population of
2.48 million in 2001. The density of populationsv@81 per sg-km. Among seven, the
Gobindaganj Upazila had the highest and Fulchad the lowest populatidd. The
population of Sirajganj in the census of 2011 wasilion. Among the four districts the
scale of urbanization is higher in Bogra distriahd it has 12 municipalities. Urban
population is 0.59 million. Sirajganj has six mupalities and 0.32 million urban
population. Gaibandha has three municipalities @ri® million people. Kurigram has
three municipalities and 0.27 million urban popialiat

The overall preliminary base line of the programaaiss presented in a separate volume of
EA documents. During the detailed ElAs for subsequghases of the program, this
baseline will be further detailed out and updatadiie specific areas of influence of each
phase.

12 BBS (2011)Census of Agriculture 2008, Kurigram Seri&inistry of Planning, GOB.

13 BBS (2011)Census of Agriculture 2008, Gaibandha Seridinistry of Planning, GOB; BBS(2007),
Census of Agriculture and Economic Census of 2002083, Zila Series GaibandhaMinistry of
Planning, GOB.
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Chapter 6 Assessment and Prediction of
Impacts

The detailed impact assessment has been carrietbiothe Phase | (Priority Reach)

under the separate EIA.., This Chapter discusseguldeline to predict the potential and
mostly typical impacts on the key environmental apagters of the RMIPremaining

phases (Phase Il and Ill) based on the overalllibaseassessment of priority reach and
the primary assessment of the remaining phases.

2 6

After its completion, the program is expected toeha multiple positive and beneficial

effects on the people and economy of the areast &irall, the river bank protection will

discontinue the recurring bank erosion and the cswml loss of homesteads and
cultivated land. Then, the improved embankment ai$o significantly reduce the

flooding events and associated economic lossesall¥i the road constructed on the
embankment will facilitate local mobility as welk ong-distance transportation. All of
these factors are likely to haveprofound positivgacts on the local people and their
economic condition. In addition, increased safgginst river bank erosion and flooding
as well as improved mobility and connectivity wilting in further development and

investment in the area that is currently not pdedilecause of the area vulnerability.

Most of the proposed interventions pertain to rdhation and improvement of the
existing embankment and hence the potentially megagnvironmental impacts will
primarily be limited to the construction activities

The key potentially negative impacts and issuesaated with the construction phase of
the proposed program include changes in aquatitatdiecause of riverbank protection
works as well as from sand extraction from therrivank; changes in land form and land
use because of rehabilitation of existing and cowrtbn of new embankment; land
acquisition for construction of new embankment aesllting displacement of people;
use of natural resources particularly river sarehltth and safety risks associated with
handling of hazardous materials and operation afstaction machinery; air quality

deterioration because of operation of constructiehicles and machinery as well as
excavation activities; noise generation causechbyoperation of construction machinery
and vehicles; contamination of land and water chubg wastes generated from
construction activities and camp operation; losdreés that need to be removed for
construction of embankment; risk of accidents assed with movement of construction

vehicles and machinery; blockage of local routassed by construction activities; and
impacts on sensitive receptors such as schoolg #henembankment.

The potentially negative impacts associated with@&M phase of the program include

changes in river morphology caused by riverbankegatn; changes in aquatic habitat

caused by riverbank revetment; blockage of locate® caused by the embankment and
road, effects on water bodies and associated hsis#@sed by disruption of hydrological

and ecological connectivity between main river amdrnal rivers, beels and khals; noise
generation and air quality deterioration causethkyvehicular traffic on the embankment

road; risks of accidents associated with vehictdaific on the embankment road; and

increased usage of agro-chemicals caused by ammalintensification due to enhanced

protection against riverbank erosion and flooding.
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2 + %

The assessment of effects and identification oidusd impacts takes account of any
incorporated mitigation measures adopted due to potgntial impact of Program
activities, and will be largely dependent on theeakand duration of change, the number
of people or size of the resource affected and thasitivity to the change. Potential
impacts can be both negative and positive (bermdfjcand the methodology defined

below will be applied to define both beneficial aatlrerse potential impacts.

The criteria for determining significance are getlgrspecific for each environmental
and social aspect but generally the magnitude ol gatential impact is defined along

with the sensitivity of the receptor.

sensitivity used for the Program are summarizedviel

2

Generic eni for defining magnitude and

The assessment of magnitude shall be undertakénarsteps. Firstly the key issues
associated with the Program are categorized adibeher adverse. Secondly, potential
impacts shall be categorized as major, medium, miao negligible based on

consideration of the parameters such as:

Duration of the potential impact;

Spatial extent of the potential impact;

Reversibility;
Likelihood; and

Legal standards and established professionalieriter

The magnitude of potential impacts of the Progrdwall e identified according to the
categories outlined imable 6.1

Table 6.1: Parameters for Determining Magnitude

Parameter Major Medium Minor Negligible/Nil
Duration of Long term Medium Term Less than Temporary with
potential impact | (more than 35  Lifespan of the program no detectable

years) program lifespan potential impact
(5to 15 years)
Spatial extent of  Widespread far Beyond immediate: Within Specific location
the potential beyond progranm program program within program
impact boundaries components, site | boundary component or site
boundaries or local boundaries with
area no detectable
potential impact
Reversibility of : Potential impact Baseline requires a Baseline Baseline remains
potential impacts is effectively year or so with returns constant
permanent, some interventions naturally or
requiring to return to baseline with limited
considerable intervention
intervention to within a few
return to months
baseline
Legal standards ;| Breaches Complies with Meets Not applicable
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Parameter Major Medium Minor Negligible/Nil
and established | national limits given in minimum
professional standards and a national standards | national
criteria international but breaches standard limits
guidelines/oblig international lender or
ations guidelines in one oi international
more parameters | guidelines
Likelihood of Occurs under  Occurs under wors: Occurs under | Unlikely to occur
potential impacts typical case (negative abnormal,
occurring operating or impact) or best cas exceptional or
construction (positive impact) | emergency
conditions operating conditions
(Certain) conditions (Likely) | (occasional)
2 $ %

The sensitivity of a receptor shall be determinededl on review of the population
(including proximity / numbers / vulnerability) amesence of features on the site or the
surrounding area. Criteria for determining recegensitivity of the Program’s potential
impacts are outlined imable 6.2

Table 6.2: Criteria for Determining Sensitivity

Sensitivity Determination Definition

Very Severe

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

Severe Vulnerable receptor with little or no capacity tosarb proposed
changes or limited opportunities for mitigation.
Mild Vulnerable receptor with some capacity to absodppsed

changes or moderate opportunities for mitigation

Low / Negligible Vulnerable receptor with good capacity to absodppsed

changes or/and good opportunities for mitigation

2 + $

Following the assessment of magnitude, the qualitg sensitivity of the receiving
environment receptor shall be determined and thmeifgiance of each potential impact
established using the potential impact significamegrix shown irfable 6.3

Table 6.3: Assessment of Potential Impact Significance

Sensitivity of Receptors

Low /
Negligible

Magnitude of Potential

. Mild
impact

Severe

Very Severe

Major Moderate
Medium Moderate
Minor Moderate Moderate Low
Negligible
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2 $ % %6
+ %

The priority reach will bring significant positiveffects on the people and economy of
one of the most poverty stricken areas of the egurdnd protect the river bank from
further erosion, which otherwise will erode annyadbout 200 ha of floodplain land
(including 104 ha of agriculture land, 74 ha ofidestial area and 22 ha of water bodies).
Restoring fish migratory routes from the Jamunédodplains through building of fish
passes and restoring hydrological/ecological cotivigc between the Jamuna and
floodplains as well.

However, due to the proposed interventions, thgeptcarea will lose about 170,000
trees. The survey during the baseline data callechias indicated that there are 114
mature trees per ha and 21 mature shrubs in pethita the number of bamboo species
in project site is 34 per ha. Most of the tree gggecomprises timber (e.g. eucalyptus and
acacia) and horticultural species (e.g. mango fiaitk These species are used by birds
for their habitat and food. The revetment propaseder the RMIP can potentially affect
the aquatic vegetation along the riverbank. Soarespf the riverbank are covered with
dense reeds that provide nursing ground of birds samall fishes. The associated fish
production loss has been estimated as about 9 scameually during the construction
phase (considering that the annual fish productiate of the Jamuna river is
90kg/halyear); however this loss will be more tltampensated through increased fish
production in the flood plains.The aquatic habitah also be potentially affected if
sediments and pollutants from the constructionssited camp sites are released in the
water bodies.Construction and or rehabilitatiorthef embankment may potentially block
some water channels (khals), which provide ecoldgmonnectivity in addition to
facilitating irrigation/drainage. Some regulataw®gre constructed across the original
embankment constructed as part of the BRE howewarynof them have either been
blocked or not functioning properly. As a resutre cultivated lands particularly near
Baliaghuri in Sirajganj are facing drainage conigesand water logging problems. Also
rehabilitation of existing and construction of nembankment will cause changes in land
form and land use. For the priority reach, thaltéand requirement is about 370 ha.
According to the full census of the priority reamdrried out by the social safeguard team,
a total of 5,751 households will be affected by tmmstruction / rehabilitation of the
embankment, in which 3,639 households need tolbeated. The project interventions
particularly the embankment works can potentiaffga agricultural and other income
generating activities under the project footprimidaits immediate vicinity. The
embankment works in the priority reach are likedy affect 41.18 acres (16.7 ha) of
agricultural land and a total of 232 business stmes.

During the construction phase, RMIP will need storcconstruction of embankment and
filing of geo-bags for riverbank protection. Anmlited quantity of earth will also be
needed for embankment cladding. Sand will be etéchérom the river banks with the
help of small pumps. For the entire works underRhase |, about 23 million m3 of sand
would be needed. Sand extraction can potentiallise negative impacts on the aquatic
fauna although because of the high silt load inrither water, the sand extraction areas
will rapidly be covered with fresh sediments hengeimizing any long lasting impacts.
Earth if obtained from the cultivation fields cagad to significant impact on the already
scarce cultivable land in the area.
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In general the impacts due to construction acéigitmay include: Drainage congestion,
Noise pollution, Air pollution, Water pollution, Eimonmental pollution from solid/
construction waste. Temporary drainage congestiben aresults from obstruction to
natural flow of drainage water due to the stordgmaterials.

The overall impact assessment of the proposed gisoje be implemented reveals that
most of the adverse impacts could be minimized lionieated by adopting standard
mitigation measures; there is also scope to enhsmire of the beneficial impacts to be
generated from the proposed projects.

The potential impacts of the program on the keyirenmental parameters that have been
identified as part of the EIA of the Phase | (gtioreach) but broadly valid for the
remaining phases are listed Tiable 6.4 Also given in the table is the significance of
each impact based upon the criteria define8antion 6.2andTables 6.1to 6.3 In the
subsequent sections, these impacts are discusdeguatelines included for the EIAs of
the later phases of the RMIP.

Subsequent EIAs for additional program phases shaaldify and further detail out this
high level analysis as applicable to each phassed@&n professional judgment and
public consultations.

The additional phase EIAs should also incorponate their impact assessment a review
of monitoring results from the priority reach phaaed adjust this preliminary impact
identification as appropriate based on the findings
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Table 6.4 Summary of Potential Impacts and their Significarce

(The impacts along with the mitigation measures avedely analyzed for Phase | EIA. The EIAs for thater phases of RMIP, will be required
to update the impacts and mitigation measures.)

. . . N . Significance
Potential Impacts Duration Spatial Reversible Likelihood @ Magnitude | Sensitivity Slgn|f|c_a_1nce_ Prior after
of Impact Extent or not to Mitigation Lo
Mitigation
Control of Riverbank Erosion Long term | Local Yes Certain Major - High positive High positive
Improved flood protection Long term | Local Yes Certain Major - High positive High positive
Impacts related to Program siting
Land cover and land use changes Longterm : Local No Certain Major Mild Moderate negative | Low negative
Loss of natural vegetation and tre¢ Long term | Local Yes Certain Major Mild Moderate negative | Low negative
Loss of riverbank/aquatic habitat | Long term  Local No Likely Medium Mild Moderate negative | Low negative
Loss of flood plain habitat Long term  Local but No Certain Major Severe High negative Low negative
beyond
program
foot print
Drainage congestion and water Long term | Local but No Likely Medium Mild Moderate negative | Low negative
logging beyond
program
foot print
Land acquisition and resettlement Long term | Local No Certain Major Severe High negative Low to
moderate
negative
Loss of agriculture Long term  Local No Certain Major Severe High negative Low to
moderate
negative
Impacts on Community Facilities : Long term | Local No Certain Major Severe High negative Low to
and Places of Religious moderate
Significance negative
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. . . — . Significance
Potential Impacts Duration Spatial Reversible Likelihood @ Magnitude | Sensitivity Slgn|f|c_a_1nce_ Prior after
of Impact Extent or not to Mitigation Lo
Mitigation
Blocked access because of road ¢ Long term | Local but No Certain Major Mild Moderate negative | Low negative
embankment beyond
program
foot print
Improved road connectivity Long term  Local No Certain Major - High positive High positive
Environment impacts during
construction phase
Impacts of borrowing of material | Short term | Local Yes Certain Major Severe High negative Low negative
Air pollution Short term | Local Yes Likely Medium Mild Moderate negative | Low negative
Noise Short term | Local Yes Likely Medium Mild Moderate negative | Low negative
Water pollution Short term | Local Yes Certain Major Severe High negative Low negative
Soil contamination Short term | Local Yes Certain Major Severe High negative Low negative
Solid wastes and hazardous wast¢ Short term | Local Yes Certain Major Severe High negative Low negative
Impacts on aquatic habitat Short term | Local Yes Certain Major Severe High negative Low to
moderate
negative
Impacts on floodplain habitat Short term | Local Yes Certain Major Severe High negative Low negative
Impacts orcharlandhabitat Short term | Local Yes Unlikely Minor Low Minimal Minimal
Site clearance and restoration Short term | Local Yes Likely Medium Severe Moderate negative | Low negative
Social impacts during
construction phase
Impacts on cultural heritage Short term | Local Yes Likely Medium Mild Moderate negative | Low negative
Impacts on community facilities | Short term | Local Yes Likely Medium Mild Moderate negative | Low negative
Occupational health and safety Short term | Local Yes Certain Major Severe High negative Low to
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. . . - . Significance
Potential Impacts Duration Spatial Reversible Likelihood @ Magnitude | Sensitivity Slgn|f|c_a_1nce_ Prior after
of Impact Extent or not to Mitigation Lo
Mitigation
moderate
negative
Community health and safety Short term | Local Yes Certain Major Severe High negative Low to
moderate
negative
Environmental impacts during
O&M
Changes in river morphology Long term | Local No Likely Nominal Severe Minimal Negative Minimal
negative
Loss of ecological connectivity Long term  Local No Certain Major Severe High negative Low negative
Drainage congestion and water | Longterm : Local No Likely Medium Mild Moderate negative | Low negative
logging
Generation of solid waste Long term | Local Yes Certain Major Severe High negative Low negative
Air pollution Long term | Local Yes Likely Medium Mild Moderate negative | Low negative
Noise generation Long term  Local Yes Likely Medium Mild Moderate negative : Low negative
Water pollution Long term : Local Yes Likely Medium Mild Moderate negative | Low negative
Risk of embankment breaches Long term | Local but Yes Likely Major Very Critical Low to
beyond Severe moderate
program negative
foot print
Social impacts during O&M
Changes in agricultural pattern Long term | Local Yes Likely Medium Mild Moderate negative | Low negative
Community health and safety Long term | Local Yes Certain Major Severe High negative Low to
moderate
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2# % 6 $
2# *

During the last four to five decades, Jamuna ribe&ss been undergoing strong
metamorphosis in width, bank erosion, braiding nsities. Recent researches suggest
that sediment slugs generated by 1950 Assam ealtbquas the main driver for those
rapid changes. In particular, the riverbank enmogias been resulting in loss of valuable
land along both of the river banks.

The riverbank erosion not only causes loss of lamgt also attacks the already
dilapidated BRE, causing frequent beaches thatiin tesult in flooding of the BRE-
protected floodplain causing substantial lossegrteate and public assets as well as
crops and cultivation fields.

As detailed in the Phase | EIA, the revetment wankgisaged under the proposed RMIP
(Phase I) will help avoid the above-mentioned lssmad will result in saving of about US
$ 17.33 million per year — the annual losses thatliely to take place caused by the
riverbank erosion if no protective measures areettalen under the Priority Reach
works.

The EIAs of the later phases of RMIP will includgtailed analysis of the riverbank

erosion along the remaining reaches and the assedienonetary loss - the amount that
would be saved once the riverbank protection warkder the later phases of RMIP are
implemented.

2%# 6

As already described i®ection 1.1 prior to the BRE construction, overbank spills
regularly caused flooding to a 240,000 ha areagaiba right bank of Jamuna. Originally,
the BRE had a setback distance of about 1.5 km themdamuna river bankline. Over the
years the embankment has been increasingly un@dekdtom bank erosion causing the
embankment to breach at several locations. Afteh sareaches of the embankment, it
needs to be retired back away from its originagjrathent and reconstructed.

As detailed in the EIA of the RMIP Phase |, the ambment rehabilitation and
reconstruction works envisaged under the proposkdPRwill help avoid the losses
caused by the repeated floods and will result inggof about US $ 164 million per year
— the annual losses that are likely to take plaaesed by the flooding if no protective
measures are undertakdie EIAs of the later phases of RMIP will includgads of the
projected losses associated with the flooding efdhea and the amount that would be
saved once the new embankment is constructed.

2 H# ) * ) *
Potential impacts As already discussed the baseline chapterthe prograninfluence

area is dominated by cultivation and associatedities covering 53 percent of the area,
followed by settlements that cover about 29 peroétite area.

The cropping intensity is already quite high in gvegraminfluence area (211 percent
against the national average of 190 percent). €fbe there is a limited opportunity for
any increased cropping intensity once the RMIPoimglete providing enhanced security
against floods caused by the Jamuna river. Howevepping pattern could be changed
with increasing trend of high value crops.
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Based upon the changed cropping pattern as medtaineve, there will be an increase in
the agricultural income from the programfiuence area. While the increased agricultural
income will positively impact the livelihood of tHecal farmers, the changed cropping
pattern discussed above will potentially causenareiased use of agro-chemicals.

The ElAs for the later phases of RMIP, the abovetimeed economic benefit and
increased usage of agro-chemicals will be quarttifie

The increased use of agro-chemical can potenteaiyse an enhanced level of soil and
water contamination and pose health hazards forfahm workers and also for the
communities in the progranmfluence area. Significance of these impacts Ihesn
determined aModerate based upon the criteria described®ection 6.2This assessment
will be revisited during the EIAs of the later pbeaf the RMIP.

Mitigation and Management. The integrated pest management programs (IPM) are
already under implementation in Bangladesh. Liekagth these programs will be
facilitated to address any increase usage of ageoials in the area.

In addition to the above, an integrated pest mamagé plan (IPMP) will be prepared by
the RMIP during the Phasénhplementation but before its completion (EIA fdreRe ).

In the ElAs of later phases of RMIP, the above-desd mitigation measures will be
reviewed and revised if needed in light of the egpee of their implementation during
the Phase I.

Residual impacts With the implementation the above measuresinipacts associated
with intensification of cultivation will be adequy addressed and the significance of the
residual impacts is likely to deow. This assessment will be revisited during the EfAs o
the later phases of the RMIP.

2## )

Potential impacts Programarea harbors different sorts of floral species ¢foalong the
proposed embankment the number of species richarebssndividual quantity is not so
much high relative to the other part of countryeTloral composition of the prograsite
comprises tree, shrubs and herbs. The survey dinegoaseline data collection has
indicated that there are 114 mature trees per d&ammature shrubs in per ha while the
number of bamboo species in prograite is 34 per ha. Most of the tree species
comprises timber (e.g. eucalyptus and acacia) amwtichltural species (e.g. mango,
jackfruit). Ecologically, these species are notyvemportant; moreover they have
negative impact on human health also. Except fereitonomic value of eucalyptus and
acacia, these species have no significant bemefthe ecosystem. On the other hand, the
horticultural species like mango and jackfruit sopthe poor people of this area by
providing various products such as fuel wood, faodl timber. Some horticultural
species such as jackfruit is used as fodder as Wa#se species are used by birds for
their habitat and foodlhe ElAs of subsequent phases will provide dedhitke trees that
would need to be felled in the remaining reaches.

The revetment proposed under the RMIP can potgntfect the aquatic vegetation
along the riverbank. Some parts of the riverbark @vered with dense reeds that
provide nursing ground of birds and small fisheslowever, the revetment is being
proposed for the riverbank stretches that undeeyers erosion during every high-flow
season resulting in loss of any vegetation thaitexhere. Hence the revetment works are
unlikely to cause any significant loss of the aguakgetation; in fact these protection
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works will discontinue the loss of vegetation calisey the riverbank erosion.
Furthermore, the aquatic vegetation naturally gradsng slow moving streams at
different places of Jamuna river hence it is exgebd¢hat it will gradually re-grow along
the protected riverbank as weWhile conducting the EIA of the later phases of the
RMIP, the above aspect will be reconfirmed and acstate of the riverbank along which
revetment will be constructed will be described.

The significance of the above impacts is likelypeModerate, based upon the criteria
described inSection 6.2 This assessment will be revisited during the ElAthe later
phases of the RMIP.

Mitigation and Management For the trees to be removed for the proposed
interventions, compensatory tree plantation will daried out along the embankment.
About 140 ha of land is available for this purpaseng the priority reach and a plantation
plan has been prepared for Phase | of RMIP. Taeepfantation will be carried out fully
in compliance with the paragraph 7 of OP 4.36 anfations. In addition to providing
ecological service, embankment stabilization, amthaeced aesthetic value, this
plantation will also prevent any encroachment otre embankment. A monitoring
program will be initiated for the re-growth of thguatic vegetation along the riverbank
revetment.

For the later phases of the RMIP, a similar plamat plan will be prepared and
implemented; details will be included in the ElAstltose phases. The experience of
plantation carried out in the priority reach and s@ts of the earlier described
monitoring program (if available) will also be inged in the respective EIAs.

Residual impacts With the help of the above-mentioned mitigatioeasures, the
potential impacts associated with clearing of iigpamls well as terrestrial vegetation/trees
will be adequately addressed and hence the signifie of the residual impacts in likely
to beLow. This assessment will be revisited during the EdAthe later phases of the
RMIP.

2#& ) 5:= 5

Potential impacts Total length of the revetment to be constructednd) the Phase | of

RMIP will be about 17 km divided into four majortes at Balighuri, Ratankandi,
Baniajan and Chandanbaissa. Average width of thetmeent will be 100 meter of which
the under-water portion will be 60 meter. Hence éeBmated total potentially impacted
aguatic area will be about 102 ha. However, thig pf the aquatic habitat is regularly
eroded because of the frequent riverbank erosiemcel the revetment will not result in
any additional loss of aquatic habit&tmilar estimates will be included in the later EIA
for the revetment to be constructed during therlpteases of the RMIP.

The river bottom material like clay, silt, sandpbtes, and boulders has different physical
and chemical gesture and may support aquatic ifferently. Geo-bags are helpful to
stun sediment which will help to improve water sparency. On the other hand, geo-bag
will cover part of the riverbed that may potengiaiiave negative impacts on benthos. The
benthic fauna at the substrates and phytoplankttmeavater column will potentially be
affected negatively at the revetment sites, whidhimturn have effect on the food chain
and may result in food shortage for faunal spesigsh as fish, crab, and turtle. The
covering of river bed with geo-bags in limnetic gomay potentially affect some fishes,
such as Ayre (Aorichthysaor), boal (Wallagoattign@as (Pangasiuspangasius), different
types of balm, gutum (Lepidocephalusguntea), balagsogobiusgiuris) and some small
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fish species by limiting their feeding opportunityhe associated fish production loss has
been estimated at about 9tonnesannually duringdhstruction phase (considering that
the annual fish production rate of the Jamuna rise90kg/ha/year); however this loss
will be more than compensated through increasdd fi®duction in the flood plains
(discussed later in the Chapt&ijmilar estimates will be included in the later Elfdr the
revetment to be constructed during the later phasése RMIP.

Furthermore, it is now established that the gecsbayetment creates fish habitat, as
phytoplankton grow on their surface. Previous s’ on impacts of geo-bags on the
aguatic species have shown positive results. Iregénthere were more number of
species and more population of fish and non fishatiqg organisms in areas protected
with geo-bags. The overall accumulation of spearesumber was better in geo-bag
protected area than in the areas protected by derpanrete blocks. The quantity of fish
availability was also better with geo-bags in méopations. In addition, the CC blocks
used in the upper portion of the revetment arel\like provide habitat for certain fish
species such as eels. The revetment is not likebffect the dolphin or wintering bird
habitats since the river protection works will rog carried out at or in the vicinity of
those areas.

The above assessment will be revisited with the dfetesults (if available) of the habitat
monitoring that will be carried out during the ingphentation of Phase | works
(monitoring is described under the mitigation measuwgiven below).

The aquatic habitat can also be potentially afft¢tesediments and pollutants from the
construction sites and camp sites are releasdiwater bodies.

Based upon the above discussion, the potentialdtapa the prograron aquatic habitat
have been characterized Bloderate, using the criteria described Bection 6.2 This
assessment will be revisited during the EIAs ofdker phases of the RMIP.

Mitigation and Management Since most of the potentially negative impacfs o
riverbank revetment on the aquatic habitat are eepeto be temporary in nature, and
since the revetment is likely to provide habitat$ome aquatic species, as stated earlier,
no mitigation measures are needed for this activitgbitat monitoring will however be
carried out during the construction phase and Wdl continued thereafter to fully
understand the impact of revetment on the aquadigitét. Appropriate mitigation
measures may need to be designed and implementdut drasis of monitoring results.
Similarly, long-term monitoring of river morphologwill also be initiated to fully
understand the changes in river morphology.

The monitoring program will be based on the assionpthat different riverine fish

species prefer different bankline conditions. Thegpam will include year-round data
collection on fish and non-fish organisms in cohsies (i.e., areas without geo-bag
revetment) as well as revetment sites. For eachtitin, depth series data will be
collected on fish habitat, availability of food, carabundance of key species. The
monitoring will primarily focus on adult or sub dddish that will be available along

bankline, however additional information will albe collected on breeding, nursing, and

4 Geotextile Bags for River Erosion Control in Badgsh, Under water behavior and environmental
aspects. Hannes Zellweger; 2007.

®Bank Protection and Fisheriesat JMREMP; Jamuna-MadRiver Erosion Mitigation Project, Special
Report; 2007.
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migration of the key species. The monitoring pasgrwill also cover potential impacts
on other key aquatic species such as dolphinsuatids.

To protect the aquatic habitat from the sediments pollutants from the construction
sites and cam sites, contractors will be requiedrepare and implement pollution
prevention plan and waste management plan. Thrthege plans, it will be ensured that
no untreated effluents or solid waste is releasele water bodies.

Residual impacts With the help of the above-mentioned mitigatimeasures, the
potential impacts associated with aquatic habiiitbe adequately addressed and hence
the significance of the residual impacts in likety be Low. This assessment will be
revisited during the EIAs of the later phases ef RMIP.

2#2 ) 5

Potential impacts The embankment works will affect about 340 haeofestrial habitat

in the priority reach however most parts of thigaais completely modified and is
currently either under cultivation or included inilbup area (homesteads, other physical
infrastructure). Hence the progranterventions are unlikely to cause any significant
negative impacts on the natural habitat undernimeédiate footprint (loss of natural
vegetation is already covered earlier in the Chaypt€his potential impact is assessed as
Low, based upon the criteria describedettion 6.2and hence no mitigation is required
for this. This assessment will be revisited during the ElfAt® later phases of the RMIP.

In addition to the above impacts, the embankmensttoction can potentially disrupt the
hydrological and ecological connectivity betweer thamuna River and smaller inland
rivers, khals and beels — negatively affecting the floodplain habitat apdtentially
reducing the fish production in the area. Thiseptal impact is characterized Egh,
based upon the criteria describedSection 6.2 This assessment will be revisited during
the ElAs of the later phases of the RMIP.

It is estimated that total annual fish productioili decline by about two tonnes khals
(water channels) and internal rivers, about 26 hésninbeels(water ponds), and about
311 tonnes in floodplains of the priority reachdasailed in the EIA of the Phase I. The
associated annual economic loss has been estirtatezl BDT 616,275 fronkhalsand
internal rivers, BDT 78,306,750 frobeelsand BDT 93,355,500 from floodplain — a total
of about BDT 255 million on a yearly basiSimilar estimates will be included in the
ElAs of the later phases of the RMIP.

Mitigation and Enhancement To restore the ecological and hydrological catiniy,
appropriate number of regulators and fish passdk bei constructed at appropriate
locations as part of the RMIP. During the EIA dietpriority reach (Phase I) four
potential areas within the priority reach have beéfmtified where re-establishing of
ecological connectivity will greatly help in restoy the biodiversity of the area
particularly facilitating the fish migration, whidh turn will enhance the fish production
in the beels, khals, and other water bodies ofltdmplain. During the EIAs of the later
phases of RMIP as well, regulators and fish passi#isbe proposed at appropriate
location.

Operation and maintenance committees will be dasteddl for each regulator to
appropriately operate and maintain these structifesse committees will be responsible
for scheduled opening and closing of regulator gyaa@d removal of silt deposits in the
khals. These committees will be provided with adegqutraining in O&M of the
regulators. Furthermore, to achieve maximum bermeiftt also to ensure functionality of
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the fish passes, it is also necessary to undegakancement measures in the connecting
khals beelsand other water bodies.

Construction of fish passes will facilitate fishgration that will ultimately enhance fish

production of the area. It is estimated that thetomation of ecological connectivity

achieved through fish pass structures and regslatdirenhance the fish production from
the floodplain of the priority reach by about 1,88Mnes per year, resulting in a net
economic benefit of about BDT 564 million annuatythe priority reach, as detailed in

the EIA of Phase | of RMIPSimilar estimates will be included in the EIAs ld phase

Il of the RMIP.Since the productivity enhancement is a graduatgss, it is estimated

that the above enhancements will be achieved fafeeyears of prograrnompletion.

Residual impacts With the help of the above-described mitigatimeasures, the
potential impacts on the floodplain habitat areelykto be adequately addressed and
hence the residual impacts will bew in significance. This assessment will be revisited
during the EIAs of the later phases of the RMIFm the other hand, the programil
result in net economic benefit of BDT 564 milliom @n annual basis in the priority
reach, as described above.

2#1 1 0 )

Potential impacts As stated in above section, construction ancebabilitation of the
embankment may potentially block some water channfhalg, which provide
ecological connectivity in addition to facilitatingrigation/drainage. Some regulators
were constructed across the original embankmerdtngied as part of the BRE however
many of them have either been blocked or not fonatlg properly. As a result some
cultivated lands particularly near Baliaghuri irre§ganj are facing drainage congestion
and water logging problems. Significance of th@s@acts has been determined as
Moderate based upon the criteria described Section 6.2This assessment will be
revisited during the EIAs of the later phases ef RMIP.

Mitigation and Management Water regulators have been included in the @mgr
design of Phase kimilarly, regulator will be included in the latgzhases of RMIP at
appropriate locations as stated earlier. Appropriate operating procesiuwill be
implemented to operate these structures to addhessirainage congestion and water
logging problems in the area.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with water logging and drainage congestire likely to be adequately
addressed and hence the residual impact is likelypetLow in significance. This
assessment will be revisited during the ElAs ofdter phases of the RMIP.

2& % $ 6 $
2& ) =

Potential impacts Rehabilitation of existing and construction enembankment will
cause changes in land form and land use. For thwitp reach, the total land
requirement is about 370 ha. According to thedahsus of the priority reach carried out
by the social safeguard team, a total of 5,751 élooisls will be affected by the
construction / rehabilitation of the embankmentwihich 3,639 households need to be
relocated. Similar estimates will be included in the ElAs fud tater phases of RMIPn
addition, there will be some temporary land takerirdy construction phase for
establishing contractors’ facilities such as camaps offices.
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Significance of the above-described impacts has be&éermined akligh based upon the
criteria described isection 6.2 This assessment will be revisited during the Elirthe
later phases of the RMIP.

Mitigation and Management To address the land take and resettlement impact
detailed resettlement planning is underway follayihe national as well as World Bank
policies and guidelines. A Resettlement Acton RIBAP) has been prepared for the
Priority Reach;similar plans will be prepared for the later phasefsthe Program and
summarized in the EIAs of those phas@fie RAP includes entitlement matrix for each
kind of resettlement impact, compensation paymentgriure, monitoring requirements,
and a comprehensive grievance redress mechanisid)GR

Residual impacts With the implementation RAP, the displacemetuatezl impacts will
be greatly addressed and the significance of thielual impacts is likely to beow to
Moderate. This assessment will be revisited during the ElAthe later phases of the
RMIP.

2& ) + $ 6

Potential impacts The programnterventions particularly the embankment works can
potentially affect agricultural and other incomenggating activities under the program
footprint and its immediate vicinity. The embankrevorks in the priority reach are
likely to affect 276 ha of agricultural land andaogal of 232 business structuré&imilar
estimates will be included in the EIAs of the |lgthases of RMIP.

Significance of the above impacts has been detexin@sHigh based upon the criteria
described inSection 6.2This assessment will be revisited during the ElAshe later
phases of the RMIP.

Mitigation and Management The RAP will address all losses to agricultune ather
income-generating activities caused by the program.

Residual impacts With the implementation RAP, impacts associatégth loss of
agriculture and other incomes will be greatly addesl and the significance of the
residual impacts is likely to beow to Moderate. This assessment will be revisited
during the EIAs of the later phases of the RMIP.

2& 6 * % $

The programnterventions particularly the embankment can pidén affect community
facilities, common property resources, and religiplaces such as mosques, temples, and
graveyards. The embankment in the priority reachkely to affect a total of 74 such
places - however none of these resources requirespecial protections warranting a
PCR management plan as per the OP &irhilar estimates will be included in the EIAs
of the later phases of RMIPSignificance of these impacts has been determasétigh
based upon the criteria describedSection 6.2 This assessment will be revisited during
the ElAs of the later phases of the RMIP.

Mitigation and Management The relocation and or reconstruction of the ablested
community facilities and places is an integral edatnof the RAP that has been prepared
for the RMIP priority reach as mentioned $ection 6.6.1earlier; similar RAPs will be
prepared for the later phases of the RMIP as wdlhe RAP describes the procedure to
be adopted to relocate/reconstruct these faciléres will also include cost estimates for
the relocation. The entire process of relocatemunstruction will be carried out in
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complete coordination and participation of the val® community and in a culturally-
and socially-acceptable manner.

Residual impacts With the implementation RAP, the displacemeitatesl impacts will
be greatly addressed and the significance of thielual impacts is likely to beow to
Moderate. This assessment will be revisited during the El{dater phases of the RMIP.

2&# $

Potential impacts Riverbank revetment may potentially block accelsghe people to
the river since slope of the concrete blocks caemi@lly make it difficult for the people
and livestock to cross it. Similarly linear natafeembankment may block communities’
access to and from the river. The embankment slapealso pose a hurdle for the
people and livestock to cross it. Finally, whee ttoad is constructed and becomes
operational, it may potentially act like a barrieetween the settlements and river.
However, the road once operational will greatlyilitate local and long-distance
transportation. The EIA of the Phase | lists they lbazaars and jetties that could
potentially be affected by the progravorks;a similar list will be included in each of the
ElAs of the later phases as well

Significance of the above impacts has been detexiasModerate based upon the
criteria described iBection 6.2 This assessment will be revisited during the Elrhe
later phases of the RMIP.

Mitigation and Management Stairs and ramps will be built at appropriatacpk of the
river bank protected by revetment, in consultatiaity the local community. Similarly,
stairs and or ramps will be built across the emb@k at appropriate places in
consultation with the local community. For vehawulraffic, road crossings will be
included in the road design; for pedestrian cr@ssippropriate arrangements such as
zebra crossings and foot bridges will be includethe road design.

The EIA of the Phase | lists locations of the pllssiintersections along the roaal;
similar list will be included in each of the ElAEtbe later phases of the RMIP

During detailed design of road component, the locabf the intersections and crossings
along the road will be finalized using the followinriteria:

Selection of four arm junction:
0 Bank erosion line is more than 400m away
Earthen shank is directly connected to proposecaeRrhent.
Big bazaar or growth center is on the river side.
Regular all weather crossing route exists
Big char area on the river side with habitation.

O O O O O

Road crossing the embankment.

o0 Proposed alignment is straight and side road fiiger rs perpendicular.
Selection of T junction:

0 A connection to local road in country side

0 Big bazaar or growth center exists.

o0 Regular all weather crossing route exists.
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0 Road exists close to alignment
0 To connect nearby upazilas
o To facilitate traffic for connecting other ruralads.

Residual impacts With the help of above-specified mitigation m&as, potential
impacts associated with blocked access will be aaledy addressed and hence the
residual impacts will b&ow in significance This assessment will be revisited during the
ElAs of the later phases of the RMIP.

22 % 6 *
22 6 +

Potential impacts During the construction phase, RMIP will needdséor construction
of embankment and filling of geo-bags for riverbgrbtection. A limited quantity of
earth will also be needed for embankment claddfand will be extracted from the river
banks with the help of small pumps.

Although, the sand extraction locations are nowkmat this stage, but it can be assumed
that the contractors will prefer to collect sandnfrthe nearest shallow semi-permanent
sand bars. It is estimated that for the prioritaah works, about 500 ha of riverbed
would be affected by the sand extraction durinchedry season (basis: about 23 million
m® sand needed; about 10 milliorf sand to be extracted each year along about 50 km
river stretch with depth of about 2 mgimilar estimates will be included in the EIAs of
the later phases of RMIFSand extraction may potentially decrease the quafitriver
habitat by increasing the water turbidity which npotentially affect the aquatic fauna
including fish and dolphin. If this activity tak@$ace during the breeding season (July to
August) of fish and dolphin then it may negativel§ect their population dynamics as
well. The sand extraction if carried out during httgne may potentially affect the
wintering birds that are mostly found on chars.

Several carp spawn collection area, sdwkes (embayment), and importaogharlands
having waterfowl habitats were identified during thaseline survey. The sand extraction
may potentially temporarily impact these areas égucing feeding ground, creating
noise, illumination, and increasing water turbidityn addition, benthic fauna,
phytoplankton and zooplankton may potentially biecéd at the sand extraction sites
ultimately disrupting the food chain, and as a Iltegartiary level animals such as fish,
birds, and dolphins that feed on these primary sexbndary level fauna are likely to
temporarily leave the area. The loss of fish potida from the affected river area due to
sand extraction for the RMIP Phase | (ie, priorgach) is estimated to be about 45
tonnes during each year of sand extraction (corisigléhat the annual fish production
rate of the Jamuna river is 90kg/ha/ye&inilar estimates will be included in the EIAs of
the later phases of RMIPThe disturbed river productivity will be restordy next
flooding season due to natural sedimentation peadsthe river. Furthermore, this
temporary loss will be more than compensated whth éxpected increase in the fish
production on a permanent basis

Significance of the above impacts has been detexnasHigh based upon the criteria
described inSection 6.2 This assessment will be revisited during the ElAthe later
phases of the RMIP.

Mitigation and Management. The contractor will be required to prepare the Berr
Area Management Plan and obtain approval from ¢imstcuction supervision consultants
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(CSC). Sand extraction from river bank will bergad out in an environmentally and
ecologically safe manner. Only small quantitiesahd will be collected from any single
location and stretches of riverbank will be leftdigturbed between the locations from
where the sand is extracted — in order not to didtang, unbroken stretches of river bank
thus allowing the aquatic fauna to rejuvenate at $and extraction locations. Sand
extraction will not be carried out at or in theiwity of sensitive habitats.

The contractor will obtain clearance from the CSffobe sand extraction can be carried
out at any particular location. The CSC will isghis clearance after surveying the area
and ensuring that no critical habitat exists ahdocation.

Monitoring will be initiated during the construatigphase of the Phase | and continued
thereafter to determine any long lasting impactsarid extraction and to identify any
mitigation measures if so needed (ToR of this nwimy is included in the EIA of
Phase 1).The ElAs of the later phases will include the resudf this monitoring if
available by that time

No earth will be obtained from any cultivation tis| the existing embankments will be
excavated to obtain the earth required for the ekip@nt cladding.

Water will be obtained from the existing sourceterafeaching agreements with the
relevant community and after paying the appropras. Otherwise new tube-wells will

be installed but maintaining safe distances froedhisting ones thus ensuring no draw
down of water in them. The GRM will also be putpface to address community

complaints.

Residual impacts With the help of the mitigation measures desttitabove, the
potential impacts associated with and extractiord avater procurement will be
adequately addressed and hence the significantieeafesidual impacts is likely to be
Low. This assessment will be revisited during the EfAb® later phases of the RMIP.

22 + 8 8 *
0

Potential impacts Construction of bank revetment, embankment aad mworks will
generate emissions from excavation equipment, ottzhinery and construction traffic.
The emissions will also include greenhouse gaséfG&) from engine fuel combustion
(exhaust emissions) and evaporation and leaks frehicles (fugitive emissions) and
emissions from asphalt works. The EIA of the PHasfeRMIP includes estimates for the
total emissions of Reactive Organic Gases (ROG)haora monoxide (CO), nitrogen
oxides (NOx), sulfur oxides (SOx), particulate reat{PM), carbon dioxide (CQ
methane (Cl) and nitrous oxide (pO) generated by construction of embankment and
revetment (from 2015 to 2019) and road works (fla@19 to 2020)Similar estimates
will be included in the EIAs of the later phaseRMIP. Total GHG emissions in terms
of CO,equivalent are provided in the EIA of the Phade ik estimated that about 0.019
million tonnes of C@will be emitted during the six years of constrantperiod from all
the construction activities during the RMIPPhas8imilar estimates will be included in
the ElAs of the later phases of RMIPhe emissions from construction activities will
deteriorate the ambient air quality and affectghblic health. The dense populated areas
and crowded market places (bazaars) are partiguladinerable to these impacts. In
addition, dust generated from the above activitids also have impacts on crops and
livestock. These impacts have been assessed agatlmdalverse.This assessment will
be revisited during the EIAs of the later phasethefRMIP.
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Mitigation and management To mitigate deterioration of air quality and geation of
dust, following measures will be taken:

The equipment and vehicles used during the cortgiruprocess will comply with
the national standards on emission exhausts.

Concrete batching and asphalt plants will be |latatéenimum 500 m away from
residential areas and will have appropriate dustgion suppression mechanisms
such as wet scrubbers.

Contractor will implement dust prevention measwesh as watering of roads near
the residential areas and spraying of water onelaosterial where required and
appropriate.

Continuous air monitoring will be carried out ndhe sensitive receptors (already
identified for the priority reach and listed in tB¢A of the Phase Isimilar receptors
will be identified in the EIAs of later phases betRMIB to ensure ambient air
quality remains within the EQS limits.

Construction materials will be stored away from tlesidential areas and will be
properly covered.

Measures will be taken to protect the workers feotoessive dust.

A grievance redress mechanism (GRM) (discussed ilatthe document) will be put
in place to receive complaints from public on vag@spects of environmental issues,
including air pollution. These grievances will bddeessed by the contractor by
adopting necessary pollution control measures. iGoatl consultations with the
affected communities will be carried out during stwaction phase.

To reduce the greenhouse gases emissions, a sérigshicle exhaust emission
controls will be implemented. These include regutaintenance of vehicles, plant
and machinery in accordance with manufacturer’scifipations; monthly visual
inspections on vehicle and plant exhausts to ifleeticessive emissions of smoke,
and maintenance undertaken where required; swifEh throttle down all site
vehicles and machinery when not in use; and avorgcessary idling of equipment.

In addition, the measures in Environmental CodePRrattice (ECoP) on air quality
management will be implemented (ECoPs are discuasedin the document).

Residual impacts With the help of the above mitigation measurbs, gotential impacts
associated with air quality deterioration are k& be adequately addressed and hence
the residual impact is likely to deow in significance. This assessment will be revisited
during the EIAs of the later phases of the RMIP.

22 ( * 0

Potential impacts Noise will be produced by vehicular movementcaation
machinery, concrete mixing, and other constructamtivities. The schools, religious
places and crowded market areas are particulathevable to the increased noise levels.
Noise levels resulting from construction works dgrithe Phase | have been estimated
using US Federal Highway Administration's (FHWA) d&lwvay Construction Noise
Model (RCNM) and presented in the associated Eimjlar estimates will be included in
each of ElAs for the later phases of the RMIRese impacts have been assessed as
Moderate AdverseThis assessment will be revisited during EIAsatérl phases of the
RMIP.
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Mitigation and management To mitigate impacts associated with noise gdiwra
following measures will be taken:

The equipment and vehicles used during the cortgiruprocess will comply with
the national standards on noise.

Continuous monitoring of noise levels will be cadiout to ensure they do not exceed
national standards.

Contractors will adopt appropriate noise attenumtioeasures to reduce the noise
generation from construction activities. The nastenuation measures will include,
(i) fitting of high efficiency mufflers to the naésgenerating equipment; and (ii)
keeping acoustic enclosures around drilling equigme

The construction activities near the settlementslve stopped during night times if
high noise values are observed

A grievance redress mechanism (GRM) will be puplace to receive complaints
from public on various aspects of environmentateéss including noise pollution.
These grievances will be addressed by the contragtadopting necessary pollution
control measures. Continued consultations with d@ffected communities will be
carried out during construction phase.

In addition, the measures in ECoP on noise qualapagement will be implemented

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with noise generation are likely to deqaately addressed and hence the
residual impact is likely to beow in significance. This assessment will be revisited
during the ElAs of the later phases of the RMIP.

22# 0

Potential impacts During the construction phase, sand extractiahlaunching of geo-
bags along the river bank can potentially causeeslowalized increase in water turbidity.
However this increase in turbidity is not likely have any significant impact on overall
water quality and the aquatic fauna primarily beeawof its temporary and localized
nature. The construction camps and other sitditfasisuch as offices and warehouses
will also generate substantial quantities of wasffluents. It is estimated that about
75,000 liters per day of waste effluents will begeted during the construction works of
Phase | of the RMIP as detailed in the associat&d &milar estimates will be provided
in each of the EIAs of later phases of the RMIP

Other possible causes of land or water contaminaiizlude accidental leakage or
spillage of fuels, oils, and other chemicals, arabtwe effluents released from workshops
and washing bays for vehicles.

These effluents can potentially contaminate thekilng water sources of the area and can
also be harmful for the natural vegetation, cuttva fields, water bodies, and aquatic
flora and fauna. The EIA of Phase | identifies lib@ation of the water bodiekhalsand
beelg in the priority reach and their distance from greposed embankment alignment;
some of these water bodies are quite close to ligangent (eg, Kothir Pinjira khal,
WAPDA khal, and Balia Ghugri khalsimilar estimates will be included in the EIAs of
the later phases of RMIP.
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Significance of the above-described impacts has be&éermined akligh based upon the
criteria described iBection 6.2 This assessment will be revisited during the Elirthe
later phases of the RMIP.

Mitigation and Management A methodology will be prepared for the river kan

protection works in which the geo-bag launching wilt be carried out in long stretches
of the bank simultaneously. In this manner anydased water turbidity will remain

limited and localized in nature hence avoiding aignificant impact on overall water

guality and aquatic fauna.

Similarly, sand extraction will not be carried aatlong, contiguous stretches hence
minimizing the extent of water pollution causedtbig activity.

The contractors will be responsible to prepare amglement a waste and pollution
management plan. The Plan will need to be cleasedhe Construction Supervision

Consultants (CSC) before it can be implementede Flan will include categorization

and quantities, treatment mechanism (such as i@tepbnds and septic tanks), and final
disposal of various waste streams; monitoring @al&) roles and responsibilities for the
personnel assigned to implement the Plan; and dertation requirements.

For avoiding and managing any accidental leakagek spillages, standard operating
procedures will be included in the HSE Plan desdikarlier. Monitoring of drinking
water sources and other key water bodies in theewiléalso be carried out to ensure that
these water resources are not affected by the gmoagtivities.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with water pollution are likely to beequiately addressed and hence the
residual impact is likely to beow in significance. This assessment will be revisited
during the ElAs of the later phases of the RMIP.

22& $ *

Potential impacts Much like water pollution discussed above, swoilshe construction
area and nearby lands that are used for agricutilidbe prone to pollution from the
construction activities, construction yards, woskeamps and other construction areas.
Fuel and hazardous material storage sites andtiariling are also the potential sources
for soil and water pollution. Improper siting, sige and handling of fuels, lubricants,
chemicals and hazardous materials, and potentild §om these will severely impact
the soil and water quality and also cause safatyhaalth hazards. Significance of these
impacts has been determinedHigh based upon the criteria describedSection 6.2
This assessment will be revisited during the EfAb® later phases of the RMIP.

Mitigation and Management. For avoiding and managing any accidental leadkael
spillages, standard operating procedures will beluded in the HSE Plan. The
contractors will also be responsible to prepare mnplement a waste and pollution
management plan. For the effluents to be rele&rsed workshops, camps, and offices,
appropriate treatment arrangements such as rateptods and septic tanks will be
incorporated in the facility design.

The contractor will employ the general criteria édrand leakage at construction sites, in
accordance with the standards set forth by “Guigslifor Oil Spill Waste Minimization
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and Management” issued by International Petroleundustry Environmental
Conservation Associate which are as foll&vs

Minor Skill / Leakage: Soil contaminated by minor spills / leakages (dedis leaks
from vehicles, machinery, equipment or storage aaets such that the area and
depth of soil contaminated is less than lsgmeter Z5mm respectively) is to be
scraped and burnt in a burn pit, away from popaoitati

Moderate Spills are defined as spills of volume less than or etua00 liters is to
be contained and controlled using shovels, sandisative soil. These equipment and
materials are to be made available at camp sitangduhe operation. The
contaminated soil is to be excavated and stored iburn area lined with an
impermeable base. Depending on the volume, theaoonated soil is either disposed
of by burning in the burn pit or by specializedatreent such as bioremediation.

Major Spills (defined as spills of volume much greater than R@0s) requires
initiation of Emergency Response Plan. These spiltsto be handled and controlled
according to the Plan and require special treatrmgett as bioremediation.

Residual impacts With the help of the above mitigation measurbs, gotential impacts
associated with soil pollution are likely to be qdately addressed and hence the residual
impact is likely to be_ow in significance. This assessment will be revisited during the
ElAs of the later phases of the RMIP.

222 8 $ O A0

Potential impacts Solid waste generated during the constructioasphwill include
excess construction material such as sand andfaoity/damaged parts, metal scraps,
cardboard boxes and containers, and cotton swaihs Workshops, and domestic solid
waste from construction offices and camps. Itsisneated that about 150 kg of domestic
solid wastes will be generated daily from the cardton camps and offices during the
construction works of the RMIP PhaseSimilar estimates will be included in the EIAs of
the later phases of RMIP.

In addition to the above, small quantities of hdras waste will also be generated
mainly from the vehicle maintenance activities {laj fuels; lubricants, hydraulic oils;
chemicals, such as anti-freeze; contaminated spillage control materials used to
absorb oil and chemical spillages; machine/engltex tartridges; oily rags, spent filters,
contaminated soil, and others). It is imperativat uch waste is responsibly disposed to
avoid adverse environmental, human health and etasimpacts.

Inappropriate disposal of these wastes can leadit@nd water contamination as well as
health hazards for the local communities, livestogkd aquatic as well as terrestrial
fauna. Significance of these impacts has beenrdeted aHigh based upon the criteria
described inSection 6.2This assessment will be revisited during the ElAshe later
phases of the RMIP.

Mitigation and management Contractors will be required to prepare and engnt a
Waste and Pollution Management Plan in accordantetine WB EHS Guidelines and
ECoP. The Plan will be prepared on the 3R prigcipéduce, reuse, and recycle), and
will specify appropriate disposal mechanism ana@lior each type of waste. Particular
attention will be focused on hazardous waste anaviit not be released to the

%Source: IPIECA/Energy Institute/Cedre 2004. IPIE@Aport Series, Volume-12, “Guidelines for Oil
Spill Waste Minimization and Management”
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environment in any circumstance. Appropriate pdoce such as MSDS will be used to
dispose hazardous wastes. Complete record will biateined for waste disposal. The
GRM will also capture any complaints related topim@opriate solid waste disposal.

As an environmental enhancement measure, the pnogvdl prepare a waste
management plan for the communities along the ekrbant. The Plan will be prepared
under the Social Development Plan of RMIP, durihg tonstruction phase of the
program.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with solid waste generation are likelge adequately addressed and hence the
residual impact is likely to beow in significance. This assessment will be revisited
during the ElAs of the later phases of the RMIP.

22/ 6 += s

Potential impacts Sand extraction from the riverbank, launchinggeb-bags, and
placement of concrete blocks for the river revetimaay potentially disturb the aquatic
habitat by increasing the water turbidity (sitimgpacts of these activities have already
been discussed earlier in the Chapter). Signifieanf these impacts has been determined
as Moderate based upon the criteria describedSection 6.2 This assessment will be
revisited during the EIAs of the later phases ef RMIP.

Some sensitive and important habitats exist inrither chars (shoals) for wintering birds
and some of the river channels for fish and dolphinSimilarly some of the beels
(wetlands) in the floodplain provide important Habifor aquatic fauna. However
embankment construction activities are not likelyhaive any direct impact on terrestrial
or aquatic wildlife or their habitat since no seénsi ecological hot spots have been
identified along the existing and proposed alignimenhe priority reach (RMIP Phase ).
A similar assessment will be carried out during BhAs of the later phases of the RMIP.
However any accidental leakage, spillage of contamts, or dumping of solid
waste/debris on land or in water bodies can patytaffect these habitats. Significance
of these impacts has been determinedHagh based upon the criteria described in
Section 6.2This assessment will be revisited during the ElIAthe later phases of the
RMIP.

During the programrelated boat traffic, there is a potential riskcaofllisions with fish
and dolphins. This can cause injuries and evetitias to these species.

Mitigation and Management. The potential impacts on the aquatic fauna caatbeast
partially addressed by not carrying out sand ektvacand revetments along long,
contiguous sections of the river bank at a timegleesady described earlier. This measure
is likely to keep the increased water turbidity aamd/ other impacts on aquatic habitat
localized and minimized, in addition to help rejogée the benthic fauna. In addition, the
geo-bags and concrete blocks are likely to prowaleitat for aquatic fauna such as eels.
However to further understand the impact of revetmen aquatic fauna and
characteristics of the new habitat provided by gags and concrete blocks a long term
monitoring and data collection is needed. Thisl Wwé initiated during the program
construction phase and continued thereafter; atempl be made to involve national
and international research and educational orgaoizéor this purpose. The ToR of this
monitoring program has been included in the ElAhef Phase I.

Boat movement will be restricted to within 500 mriver bank. Motor boat speed will be
limited to 15 km/h in accordance with best intelor@l practices. Pingers will be used to
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chase away dolphins form the construction areas thimimizing the chances of any
collision.

Any negative impacts on terrestrial or aquaticdl@nd fauna through land and water
contamination can be adequately addressed by adojpillution control measured
implementation of which will be a binding on thent@ctors (seeSections 6.6.4to
6.6.9.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with aquatic habitat are likely to benesehat addressed and hence the
residual impact is likely to remainow to Moderate in significance. This assessment
will be revisited during the EIAs of the later pbeaf the RMIP.

223 6 * ;5

Potential impacts The construction activities are not likely tdeat the wintering birds
that are mainly found in the chars (shoals) sihesé chars are across the river channels
and quite away from the construction sites. If aapd extraction activities are located
near chars, noise generated from these activigssahpotential to affect the migratory
birds. However, due to the vast habitat range @$¢hbirds along the chars in Jamuna, the
programis not expected to have any impacts on the migraiods. If any construction
activities disturb their roosting, hunting and feegdgrounds, they would move to another
lesser or undisturbed areas without any difficuBignificance of these impacts has been
determined aMinimal based upon the criteria describedSection 6.2 This assessment
will be revisited during the EIAs of the later ppaf the RMIP.

Mitigation and Management Terrain and soil characteristics influence tlegetation
and habitat of a charland site, within a given eliea Both of these also influence the
speciecies within this area. The specific ecoldgamnditions (e.g. terrain, vegetation
communities, and structural stage) for each chdrigtmall be assessed for identifying
proper mitigation measures. The probable erosidecefon the charland due to the
banksite construction activities shall be anlyskd.general, the contractors will be
required to reduce the noise levels generated fhentonstruction activities by providing
mufflers or acoustic enclosures for high noise gatireg equipment. The Contractor will
also raise awareness about the protection of himtsng the work force to reduce impacts
such as disturbance and poaching. The methodolbggrstruction work shall consider
the terrain, soil characterstics and ecologicad@mns of charland, so that that charland
will not be disturbed.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with charland habitat are likely to benswhat addressed and hence the
residual impact is likely to remaiWMinimal in significance. This assessment will be
revisited during the EIAs of the later phases ef RMIP.

22- $

Potential impacts After the completion of the construction acied, the left over
construction material, debris, spoils, scraps ahérowastes from workshops, and camp
sites can potentially create hindrance and encumsbrdor the local communities in
addition to blocking natural drainage and or irtiga channels. Significance of these
impacts has been determinedHigh based upon the criteria describedSection 6.2
This assessment will be revisited during the Elftb® later phases of the RMIP.

Mitigation and Management The contractors will be required to remove ait tever
construction material, debris, spoils, and othestes from the construction sites. The
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camps sites will be completely cleaned and restameariginal condition to the extent
possible. No waste disposal will be carried outwater channelskbalg or natural
depressions and pondsegls.

Residual impacts With the help of the above mitigation measurbs,gotential impacts
associated with site clearance are likely to bejadtely addressed and hence the residual
impact is likely to bd_ow in significance. This assessment will be revisited during the
ElAs of the later phases of the RMIP.

2/ $ $ 6 *

2/ 6 * ;

Potential impacts A number of sites and buildings of religious andtural importance
such as mosques, temples and graveyards in thetyrieach will have to be relocated
because of the reconstruction and rehabilitatioth®@fembankment, as detailed in the EIA
of Phase I. The EIAs of the later phases will also identify auch sites that would
potentially be affected by the construction adweit Significance of these impacts has

been determined adoderate to High based upon the criteria describedSiection 6.2
This assessment will be revisited during the EfAb® later phases of the RMIP.

Mitigation and Management. The contractors will be required to prepare codle o
conduct to be followed by all site personnel -depect religious beliefs and sites, and to
conduct in a culturally appropriate manner. Initdd, ‘chance find’ procedures will be
followed in case of accidental discovery of angsior artifacts of religious, historical, or
cultural importance.

Relocation of places such as mosques and templldsendovered under the RAP and the
programwill cover the entire cost of such relocation araestruction.

Residual impacts With the help of the above mitigation measurbs, gotential impacts
associated with cultural resources are likely toadequately addressed and hence the
residual impact is likely to beow in significance. This assessment will be revisited
during the EIAs of the later phases of the RMIP.

21/ 6 * %

Potential impacts A few schools and other community facilities éxaong the
embankment in the priority reach; a list of suctilites is included in the EIA of the
RMIP Phase |. The ElAs of the later phases will also identify auch community
facilities that would potentially be affected bye tbonstruction activitiesThe potential
impacts of the progranon these schools could include relocation, air igual
deterioration, noise, and safety hazards.

The construction activities can potentially damate existing public and private
infrastructures such as local roads, foot pathd,bamat jetties. This can further aggravate
the sufferings of the local communities becausevetr bank erosion and floods.

Significance of the above impacts has been detexinasModerate based upon the
criteria described iBection 6.2 This assessment will be revisited during the Elrhe
later phases of the RMIP.

Mitigation and Management. Any relocation needs of the schools and other conity
facilities will be adequately covered under the RA& has been prepared for the Priority
Reach. For noise, air quality, and safety hazhedcontractors will be required to ensure
that activities in the vicinity of the sensitiveceptors such as schools are carried out in a
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manner so as to minimize these risks (e.g., cagrgmt the construction activities after
the school time). The construction site will baded near such places to minimize safety
hazards. Safety signage will be placed and coatidimawill be maintained with the
facility management as well as with the commundayntinimize the risks. Finally, any
complaints of related to programmpacts on the sensitive receptors will be addiksse
through the GRM described earlier.

The RAP covers the replacement and or relocatidheofnfrastructure that is affected by
the direct land take for the program. Other dardamdrastructure affected by the
construction activities will be repaired and ortoesd by the contractor.

Residual impacts With the help of the above mitigation measurbs, gotential impacts
associated with community facilities are likelylde adequately addressed and hence the
residual impact is likely to beow in significance. This assessment will be revisited
during the EIAs of the later phases of the RMIP.

2/ ) S = 7 *

Potential impacts Construction activities for riverbank protectionay potentially
block/hinder access to boat jetties. Similarlynstouction works on the embankment
may block local roads and routes and may preveat Itital people to cross the
construction area. Furthermore, the constructionkesand associated vehicular traffic
may cause traffic congestion on local roads, paeity near local markets and boat
jetties (list of the key boat jetties and local &=z in the priority reach has been included
in the EIA of Phase I; the EIAs of later phased aldo include similar lists). Significance
of these impacts has been determinet/laderate based upon the criteria described in
Section 6.2 This assessment will be revisited during ElAs wrlahases of the RMIP.

Mitigation and Management The contractor will prepare and implement a icaff
management plan. Consultations with the local conitis will be carried out on an on-
going basis and the construction schedule will BeEu$sed with them to ensure that
blockage of the local routes is minimized. Thestaorction works particularly at/near the
boat jetties and local bazaars will be carefulgnpled to minimize hindrance to the local
communities. The GRM described earlier will addrary community grievances related
to blocked routes as well. The contractors willrbguired to prepare and implement a
traffic management plan that will be prepared instdtation with the local community
and relevant officials.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with blockage of local routes and r@addlikely to be adequately addressed
and hence the residual impact is likely tolmsv in significance. This assessment will be
revisited during the EIAs of the later phases ef RMIP.

2/1# ; $ %

Potential impacts Generally the construction activities will invelvlarge scale

excavation, operations of heavy construction maafyirand vehicular traffic. These
activities may pose health and safety hazards ¢owbrkers at site during use of
hazardous substances, lifting and handling of hemwipment, operating machinery and
electrical equipment, working near water or at heand more.

The programwill need fuels, oils, and asphalt during the comgion phase.
Inappropriate handling or accidental spillage/legkaf these substances can potentially
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lead to safety and health hazards for the construoworkers as well as the local
community.

Significance of the above impacts has been detexnasHigh based upon the criteria
described inSection 6.2 This assessment will be revisited during the ElAthe later
phases of the RMIP.

Mitigation and Management Standard operating procedures will be used tadlean
transport, and store hazardous materials duringdimstruction phase. Contractors will
be required to prepare and implement Health, Sasetgt Environment (HSE) plan at the
construction sites and in construction camps. Tihe Rill need to comply with the WB
Environment, Health, and Safety (EHS) Guidelined Bnvironmental Code of Practice
(ECoP). The Plan will include standard operatingpcpdures for handling with
emergencies, accidents, and incidents; roles aspbnsibilities, training and capacity
building requirements; and documentation and rampgpprotocols. The contractors will
have qualified people at the site to implementH”d8E Plan. The construction workers
will use PPEs. Contractors will also prepare aneEyancy Response Plan (ERP) to
define procedures and actions in the event of anidants such as fires. Contractors will
also be responsible to provide HSE trainings tor teaff and workers and awareness
raising of nearby communities.

Residual impacts With the help of the above mitigation measurbs, gotential impacts
associated with health and safety issues are likehe addressed to a considerable extent
and hence the residual impact is likely to v to Moderate in significance. This
assessment will be revisited during the EIAs ofdler phases of the RMIP.

2/& * % ; $ %

Potential impacts During the construction phase, the populationngvin close
proximity of the construction area and constructiamps, people living in and around
the potential resettlement sites, the construotiorkforce and individuals drawn to the
area in search of income opportunities will be esgubto a number of temporary risks
such as safety hazards associated with the cotistruactivities and vehicular
movement, exposure to dust, noise, pollution, itmbes disease, and various hazards,
including potential conflict with “outsiders” to eh programinfluence area about
employment and income. The influx and accommodatiom large work force will result
in increased concerns for the health and safetyocél population, including the
spreading of sexually transmitted diseases suclI®$AIDS. Significance of these
impacts has been determinedHigh based upon the criteria describedSection 6.2
This assessment will be revisited during the Elftb® later phases of the RMIP.

Mitigation and Management. To address the safety risks for the constructionkers,
the contractors’ HSE plan will include detailed opational health and safety (OHS)
procedures and protocols. Similarly, the HSE plaft also include measures and
protocols to protect the nearby community againstrisk of accidents and mishaps. In
addition, the ERP will also include procedures ¢oftllowed in case any accident does
take place. Community awareness, warning signisoanid area fencing where possible
will be some of the key elements of the safetyqurols.

To address the health hazards caused by the prpoghenPublic Health Action Plan
(PHAP) has been prepared as part of the socialgsafé documents. The key
interventions proposed under PHAP include the Valhg:
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Safe drinking water: Testing of tube well water for households alonlgl o
embankment and upgrading them if required, as agetlafe tube wells in resettlement
sites.

Hygienic latrines: water-sealed slab latrines for each householdhgal@ld
embankment and in new resettlement sites.

Clean cooking stovesprovision of clean cooking stoves for each hoof®falong
the old embankment and in new resettlements

Information, Education, and Communication (IEC): Construction-related risks
(for households along embankments), HIV/AIDS, TBn#d washing, maternal health,
nutrition for households along the old embankmewtia new resettlement.

Capacity Building: Training of upazila and zila (district) public dlth staff on
infectious diseases, emergency care, traumatologly raferral; and Training of
Skilled Birth Attendant and Community Health Worker

Residual impacts With the help of the above mitigation measurbs,gotential impacts
associated with the community health and safetyessare likely to be addressed to a
considerable extent and hence the residual imalikely to beLow to Moderate in
significance. This assessment will be revisited during the ElAthe later phases of the
RMIP.
23 6 * (

6 +
The main activities are as follows:

Site clearance (removal of trees from one sidestasdic.);

Construction yard and Labor Camp;

Earth works (cutting and filling);

Bridges/Culverts;

Bituminous pavement works;

Slope protection works for road (by grass turfiagil bridge/culvert (by blocks);

Removal of construction waste.

Most of the Environmental impacts of the constttphase as like construction camp,
air-noise-water pollution, flora-fauna have beetediabove. However, some specific
impacts associated with the road are describedaélbis assessment will be revisited
during the EIAs of the later phases of the RMIP.

23 =

Impacts- Non specified equipment as well as setting uplof mix Plants and Crushers
at improper location will make disturbance to kbeal people and community.

Mitigation Measures - Specifications of crushers, hot mix plants and latg plants,
other road construction vehicles to be procured @omply to the relevant Standards/
norms and with the requirements of the relevanteciiremission control legislations. Hot
mix plants, crushers and batching plants shall dmated at a safe distance from the
nearest habitation and dense tree area. Plant $ethg 500 m away from surface water
body.

Bangladesh Water Development Board 6-28



Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

23 0

Impacts- Spills from Bitumen plants may contaminate sunding area as well surface
water quality. Generated emission and pollutediaér to burning of asphalt.

Mitigation Measures - Careful management of any petroleum productsl usethe
preparation of the bitumen mixture to avoid spdlsd contamination of the local water
table. Using of hot mix plants, crushers and baigiplants with adequate stack height
will minimize the effect due to emission. Tree pktion on the slopes all along the
approach road, construction yards, constructionpsano reduce the effect of emission of
dust and pollutants on the adjacent/nearby commegnit

23 7 % $

Impacts-The topography along the roads will change to sextent because of filling
and cutting of soil, filling and improvement of gram related structures. The main
impacts generating activities during improvemerit ke clearing of right-of-way, cutting
and filling, blasting, and dismantling damaged pagats and borrows pits. Also the soil
may be contaminated due to the improper storagebitfmen or refuelling of
equipment/vehicle.

Loss of productive soil, albeit during the constimit stage only, is envisaged at locations
of workers camps, storage, go downs etc. (for tattbn of construction) if these are
located on fertile areas. The EMP can ensure thgiraductive areas are used for these
purposes and avoid adverse impact. In any casagihi would be a direct impact, it
would be reversible as the soil can be stockpild eplace after the construction is
complete and the worker camps etc. are closed.

Mitigation Measures-Storage of bitumen drum and refueling of Vehiclendchinery
shall be carried out in such a fashion that spllaf fuels and lubricants does not
contaminate the ground. An “oil interceptor” wilk lprovided for storage and refueling
areas.

Visual changes to the landscape will have no ntitiga measures, but the road
improvements should consider aesthetic concernge Tplanting along the road
improvements area should be properly planned.

In the selection of borrow areas for the subprojpcbductive agricultural areas have

been avoided for borrowing of materials. The woskeamps, storage and godowns will

not be established at agricultural land. In cagelyctive areas are taken for storage or
workers’ camp, the post construction rehabilitatigh be ensured.

23# % % *

Impacts-The potential risk of erosion will increase duringad improvements if the
culverts and bridges crossings improvements argiged with waterway width less than
the regime width of the canal and river. The portad the road that is in contact with
canal and river will be provided with slope protent measures. Adequate drainage
structures need to be provided at appropriate itotat the road.

Mitigation Measures-Provision of adequate waterway opening of the dasdculverts
should be included in the design and implement abegly. River bank revetment works
should be done to protect the roads from river bardsion. In the short-term, either
temporary or permanent drainage works shall prosdicareas susceptible to erosion,
flood damage and rainfall. Drainage facilities néetbe provided in the diversion road at
the bridge/culvert construction sites to avoid temapy drainage congestion.
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Impacts-Construction workers may be affected adversely ttudhazardous working
environments with high noise, dust, unsafe movenoénnhachinery, bituminous work
etc. The construction of a high-speed road cantieaéverance issues.

Roads in good condition will reduce traffic blocksigine idle time and damage to motor
vehicles. The ensuing benefits to public health aodnomy though marginal will also
add to the main benefit of smooth and faster tdféiw.

Mitigation Measures-Residents must be able to cross the road safedypanticular
attention must be given to vulnerable groups sichkhaldren, the elderly, and animals.
All vehicles should observe speed limits and |cesdriction.

The contractor shall instruct his workers in healtid safety matters, and requires the
workers to use the provided safety equipment. Thepes will need to include
transmittable diseases establish all relevant \safietasures as required by law and good
engineering practices. Arranging for provision w$tfaid facilities, rapid availability of
trained paramedical personnel, and emergency tangpnearest hospital with accident
and emergency facilities. Arranging for regularetwafchecks of vehicles and material,
and allocation of responsibility for checking. Temntractor will responsible for ensuring
that all construction vehicles observe speed limitghe construction sites and on public
roads. All workers employed on mixing asphaltic ena, cement, lime mortars,
concrete etc., will be provided with protective fiwear and protective goggles.

232 $ 4 +

Impacts-The number of households and small business ay @hners on either side of
the road improvements sub-project area may be taffe@dversely during the
construction. During the construction phase coldd aesult from, construction workers
developing conflicts with local community, spreaflvector borne and communicable
diseases from labour camps, and disruption of sesvand shifting of utilities as road
improvement will pass several villages. Howeveg tbad improvements will bring in
economic and social benefits to the people in th®pmject area. The road will provide
better connectivity between upazila in the différelistrict. The progranwill thus
contribute to (i) reduce travel time; (ii) ensureinierrupted traffic and; (iii) increase
economic activities in the region; (iv) employmepiportunities for the local populations.
(v) reduce poverty (vi) increase accessibility e tmarkets, schools, and social and
health services.

Mitigation Measures- The adverse impacts of construction phase aitec in spatial
extent, temporary and short in duration and canni#gated by good standard
construction practices. To ensure that adverse d¢mepan the community are avoided,
mitigated or compensated. Provide alternative ditesvendors/micro businesses and
houses using or are in the right of way. These sitmuld be selected to facilitate equal or
enhanced income/living conditions. Schedule thestrantion activities to avoid or
minimize impact on road side shops, businessefanses.

The programauthorities might employ local people wherever faes hopefully with
preference to the qualified landless and joblessr pwd the subproject areas ensuring
socio-economic enhancement in the real terms. Woiren PAPs’ families could be
offered the prograraoreated facilities.
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Impacts- The construction of road can lead to severansees Road accidents may
increase due to higher number of vehicles usingdhes at increased speeds. The road
after completion of construction will attract settlents and undesired structures
including commercial facilities particularly nedwetcommunity. Growth of settlement on
vacant ROWs near the community increase accidghat ri

Mitigation Measures-If control measures are not adopted this couldiveca hazard to

pedestrians, too. Residents must be able to chessoad safely and particular attention
must be given to vulnerable groups such as childtke elderly, and animals. All

vehicles should observe speed limits and loadicéistn. Traffic signs, speed breaker
especially nearby the cultural/health centres shdnd installed. Drivers should follow

BRTA rules and regulations.

2 - 6
2- * %

Potential impacts The potential changes of the revetment on riverpmology may
include stabilization and deepening of the rivearaiel. These changes are mostly
positive in nature, likely to take place over aggreriod of time and need to be regularly
monitored for better understanding of the phenomer®eomorphic studies (Attachment
1 of Feasibility Report) have shown that river banhtection revetments are likely to
induce only minor, localized effects on the riverorphology. Morpho-dynamic
modeling was also carried out to assess the eftéaiser bank protection structures on
water levels, near-bank velocity, bank erosion, anerbed level. These model
investigations confirmed the geomorphic assessnibat the planned river bank
protection works will only induce localized bed olgas. Furthermore, the morphological
changes that may be caused by the proposed revetmiémot extend beyond the
Jamuna bridge since at that location river morpiylohanges significantly and Jamuna
flows mainly as a single channel river. This ptisdnimpact has also been assessed as
Moderate, based upon the criteria describedSaction 6.2 This assessment will be
revisited during the EIAs of the later phases ef RMIP.

Mitigation and Management. To better understand the cause and effect reitiprof
river bank revetment and morphological changesheriver, a long term monitoring
program will be designed and initiated during theogoam implementation. The
monitoring program will continue after the prograompletion and arrangements will be
made for funds allocation for this program on aaunable basis. Possibility of engaging
national and international educational and researganizations will also be explored.
This will in turn help provide resources and manpovor on-going efforts for data
collection, monitoring, analyses, as well as plagnfor future interventions in and
around the river.

2- 8 $ O

Potential impacts Solid waste will be generated from future tolhza and also during
regular operation and maintenance activities. Himas waste will also be generated
from road maintenance from removal of asphalt.s Mmste if not appropriately disposed
has a potential to contaminate soil and water messy thus negatively affecting
communities as well as natural habitat. Signifezarof these impacts has been
determined asligh based upon the criteria describediction 6.2This assessment will
be revisited during the EIAs of the later phasethefRMIP.
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Mitigation and management The BWDB will prepare an HSE Plan that will coviee
appropriate disposal mechanism for various typesobdl wastes.

In addition, a waste management plan will be pregdor the communities along the
embankment, as stated earlier as weBeaction 6.7.6

Residual impacts With the help of the above mitigation measurks, gotential impacts
associated with waste generation are likely to thegaately addressed and hence the
residual impact is likely to beow in significance. This assessment will be revisited
during the EIAs of the later phases of the RMIP.

2- + 7

Potential impacts. Emissions from road traffic may affect the ambiamtquality along
the road embankment. Air quality modeling will aken up during detailed design of
road component to predict the air quality during @&hase. Annual GHG emissions
from road traffic along 50 km of priority reach agstimated using the EBRD guidance
note on ‘Methodology for Assessment of Greenhousse&. Annual GHG emissions
from future traffic will vary from 0.02 to 0.16 nliibn tonnes. These impacts have been
assessed ddoderate based upon the criteria describedSection 6.2 This assessment
will be revisited during the EIAs of the later pbaf the RMIP.

Mitigation and Management. The following measures will be implemented to addr
the air quality issues:

During design of road component, various optionsetduce the traffic congestion
will be considered to reduce traffic emission. Jdaneasures could include: (i)
minimizing grade changes, at-grade crossings, &adpscurves which can promote
congestion and (ii) design of roadway to shed witeninimize rolling resistance, as
well as to enhance safety

The road surface will be maintained regularly fimosth traffic flow and reduction of
vehicular emissions

Tree plantation will be carried out along the reamdbankments to reduce the impacts
on air quality.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with air quality are likely to be addqlyaaddressed and hence the residual
impact is likely to be_ow in significance.

2-# 7

Potential impacts. During operation, noise levels along the prograradsowill be
increased due to the higher traffic volume. Traffase will be a significant nuisance to
the sensitive receptors such as schools and reigitaces located vary close to the road.
The traffic noise levels will depend on road wapfpe, horizontal alignment, road and
receptors elevation, number of lanes, average daiffic with type of vehicles, speeds,
receiver location, nature of intervening groundd ahe presence of noise shielding
elements. Since most of this information will bedable only after design of the road, a
detailed traffic noise modeling will be carried @luring detailed design phase of the road
component (2016-2018). Based on the outcome ofdise modeling, noise barriers will
be constructed near the sensitive receptors. Hawawvereliminary assessment has been
carried out to predict the traffic noise levelsngsiUS Federal Highway Administrators
Traffic Noise Model (FHWA TNM 2.5). Without consittion of barriers or

Bangladesh Water Development Board 6-32



Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

development of plantation along the road, the ndégsels within 50 m of road will
exceed the national standards. These impacts hese &ssessed ddoderate, based
upon the criteria described Bection 6.2 This assessment will be revisited during the
ElAs of the later phases of the RMIP.

Mitigation Measures. The following measures will be implemented tdr@ags the noise
guality issues:

During design of road component, a detailed trafficse modeling will be carried to
out to design noise barriers (e.g. walls, vegetatadong the embankments to reduce
the noise levels near sensitive receptors suchlremks.

GRM will be established to address complaints paldily from the communities
along the road.

Residual impacts With the help of the above mitigation measurbs,gotential impacts
associated with noise generation are likely to deqaately addressed and hence the
residual impact is likely to beow in significance. This assessment will be revisited
during the ElAs of the later phases of the RMIP.

2-& 0

Potential impacts Generally paved road increases the amount of irng&ble surface
area, which increases the rate of surface wateffiumcreased storm water flow rates
can lead to stream erosion and flooding downstreaause soil erosion, channel
modification and siltation of streams.

During the O&M phase, some localized increase rhitlity may take place during any
maintenance works on the bank revetment. Similahg maintenance works can also
generate a limited quantity of waste effluents.

Significance of the above impacts has been detexinasModerate based upon the
criteria described iBection 6.2.This assessment will be revisited during the Elrhe
later phases of the RMIP.

Mitigation and Management Appropriate storm water drainage arrangemenlisbei
included in the road design. The runoff will bé&eesed in a manner that it does not cause
soil erosion. To address the potential issuescestsa with waste effluents generated by
O&M activities, the HSE Plan prepared by the BWD8oanentioned earlier will include
disposal mechanism for waste effluents as well.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with storm water are likely to be adexiyaddressed and hence the residual
impact is likely to be_ow in significance. This assessment will be revisited during the
ElAs of the later phases of the RMIP.

2. $ $ 6
2 . * % ; $ %

Similar to construction activities, significant comanity health and safety issues
associated with the maintenance activities willude pedestrian safety, traffic safety and
emergency preparedness. Pedestrians will be ategterisk of serious injury from
collisions with moving vehicles. Collisions anccatents can involve a single or multiple
vehicles, pedestrians or bicyclists, and animals.
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Emergency situations most commonly associated gu@&M phase will include
accidents involving single or multiple vehiclesdpstrians, and/or the release of oil or
hazardous materials.

Toll Plaza and maintenance personnel at work velsbbjected to physical and chemical
hazards and noise. Maintenance personnel andclapidg workers working on right of
way vegetation will be exposed to variety of phgsitazards, particularly from operating
machinery and moving vehicles and also working bgvagions on bridges and
overpasses.

Chemical hazards in operations and maintenanceitatimay be principally associated
with exposures to dust during construction and mmpctivities; exhaust emissions from
heavy equipment and motor vehicles during all nesiahce activities; potentially
hazardous dust generated during bridge paint reinbeabicide use during vegetation
management; and diesel fuel used as a releasdesming agent for paving equipment.

Significance of the above impacts has been detexnasHigh based upon the criteria
described inSection 6.2.This assessment will be revisited during the ElAthe later
phases of the RMIP.

Mitigation and Management. During the O&M phase, the BWDB will be required to
implement HSE procedures and prepare its own ER®?.the safety hazards associated
with vehicular traffic on the embankment road, d&md road signage and other safety
measures such as Zebra Crossings and pedestriemoveak (bridges) are being included

in the road design. Community awareness raisirauathese risks will be carried out

during the construction phase and will also beuded in the IEC component of the

social development program.

Residual impacts With the help of the above mitigation measurbs, gotential impacts
associated with safety hazards are likely to beresd@d to a considerable extent and
hence the residual impact is likely to hew to Moderate in significance. This
assessment will be revisited during the EIAs ofdler phases of the RMIP.

2. 5 %

Potential impacts Though the RMIP aims to strengthen the embanknieaaches can
still take place because of a variety of reasoch si$ earthquakes and riverbank erosion.
Such breaches in the post RMIP completion phasepcéentially cause considerably
higher losses than currently being incurred becafsthe intensified cultivation and
increased area development that is likely to tdkegobecause of the enhanced protection
against riverbank erosion and floods, as descrdaetier as well. Significance of these
impacts has been determinedHigh based upon the criteria describedSection 6.2.
This assessment will be revisited during the Elftb® later phases of the RMIP.

Mitigation and Management The BWDB’'s O&M procedures include regular
monitoring of the embankment and its structuragnity, ensuring that the breaches can
be prevented (seBection 3.5. The BWDB will also prepare an ERP that will aebs
among others embankment breaches.

Residual impacts With the help of the above mitigation measurbks,gotential impacts
associated with embankment breaches are likeletadaressed to a considerable extent
and hence the residual impact is likely to v to Moderate in significance. This
assessment will be revisited during the ElAs ofdter phases of the RMIP.
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Chapter 7 Environmental Management Plan

This Chapter presents the outline environmentalagament plan (EMP) of the RMIP.
A more detailed version has been included in the &lthe RMIP Phase I; the ElAs of
subsequent phases will also include a similarlgitet version of EMP.

/ o<

The basic objective of the EMP is to manage advenpacts of program interventions in
a way that minimizes the adverse impact on therenment and people of the program
influence area. The specific objectives of the EM@to:

Facilitate the implementation of the mitigation mes identified during the present
EIA and discussed earlier in the document.

Maximize potential program benefits and controlateg impacts;

Draw responsibilities for program proponent, coctives, consultants, and other
members of the program team for the environmemidl social management of the
program;

Define a monitoring mechanism and identify monitgrparameters in order to:
Ensure the complete implementation of all mitigateasures,
Ensure the effectiveness of the mitigation measures

Maintain essential ecological process, preservimaglibersity and where possible
restoring degraded natural resources; and

Assess environmental training requirements foreddiit stakeholders at various
levels.

The EMP will be managed through a number of tasiks$ activities and site specific
management plans. One purpose of the EMP is toddhe procedure and methodology
for management of mitigation identified for eaclyatve impacts of the program. The
management will clearly delineate the responsibilaf various participants and
stakeholders involved in planning, implementatiad aperation of the program.

/ 6 * * !

The specific EIA should include a section on spesievironmental clauses (SECs) to be
incorporated in the Tender Document under Geneadlffalar Specification. These
clauses are aimed at ensuring that the Contracdaies out his responsibility of
implementing the environment management plan (EM)itoring plan as well as other
environmental and safety measures. Such clausgspeaify, for example, penalties for
non-compliance as well as incentives to promotensgtrcompliance. The various
contractors must be made accountable to implenenplans and mitigation measures
which pertain to them through contract documentd/@nother agreements of the
obligations and importance of the environmental social components of the program.
In addition the specific EIA will ask to submit &mvironment Management Action Plan
(EMAP) to encompass all of the detailed plans, mesmsand management systems they
are required to develop and implement, to be basdthis EIA, their work methodology,
work force involvement, equipment’s standard, amdkwscheduling.
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/ %

Payments to contractors would be linked to envirental performance, measured by
completion of the prescribed environmental andaamitigation measures. Contractors
would be required to join forces with the executeqgency, project management unit,
supervising consultants and local population fer thitigation of adverse impacts of the
program. For effective implementation of the pragbsmitigation and monitoring
measures they would attract trained and experieaoetonmental management staff.

/ 8 6

The design consultants will be responsible to ipooate environmental management
requirements in the bidding documents, with theistesce of the environmental

consultants. The generic guidelines to incorpoestéronmental aspects in the bidding
documents are listed below. These are examplgsaonl shall be further elaborated and
expanded upon based on the findings and recommendatf the phase-specific EIAs.

Prepare cost estimates, to be incorporated in Bichhents.

Contractor version of the Environmental Managentah along with the ECoPs
to be incorporated in the bid document's work resuients.

Penalty clauses for not complying with EMP requiesmts to be incorporated.
Indicative penalty clauses are presented below éAddm to Clause 17.2
Contractor‘s Care of the Works of FIDIC).

o The contractor has to follow all traffic safety maees as defined in the
technical specification. Damage shall be levied tla¢ rate of up to
BDT 10,000 per day per location for non — confoymaf traffic safety
measures as per the decision of the BWDB Engineer.

0 The contractor has to follow all environmental gatiion and management
measures as defined in the technical specificatieed along with the
Environmental Management Plan for the specific RMtRvities. Damage
shall be levied at the rate of up to BDT 10,000 day per location for
nonconformity of EMP measures as per the decisiagheoBWDB Engineer.

o The contractor has to ensure that prior to evermsoon season, during the
construction period; all the temporary and permaneross drainage
structures are free from debris as defined in thehmical Specifications read
along with the EMP. Damage shall be levied at #te of BDT 3,000 per day
per location for non-conformity as per the decissbthe BWDB Engineer.

0 The contractor has to ensure that a comprehen®adtiHand Safety program
is in place for the duration of construction. lemlentation of the program
will include, among other aspects, ensuring théficsent numbers and good
guality Personnel Protective Equipment (PPE), shbel provide to staff and
labor all time as defined in the labor codes rdadgwith the EMP. Damage
shall be levied at the rate of up to BDT 5,000 gy for non-conformity as
per the decision of the BWDB Engineer.

o In addition, for any non-compliance causing damage®aterial harm to the
natural environment, public or private propertyresources, the contractor
will be required to either remediate / rectify aauch damages in a timeframe
specified by and agreed with the engineer, or p®yDB for the cost (as
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assessed by BWDB) of contracting a third partyaoycout the remediation
work.

Since many contractors do not have clear undersigndhe need of
environmental management, some quote very low @oceamplementation of
EMP and eventually cannot implement EMP as pergdedio avoid this problem,
fixed budget may be assigned for EMP implementafitre contractors may need
orientation on the requirement of the EMP in the-pidding meeting.

/ 6 +

The following institutional arrangements have beeduded the EIA of the RMIP
Phase I. For the later phases, these arrangements will basied and modified as
appropriate.

/ *

The RMIP implementation will be led by the River Magement Office (RMO) that will
be established within BWDB. The RMO will be headsdthe Chief Engineer River
Management (CERM) acting as Project Management ((AU) and Project Director
(PD). The post CERM was approved in November 28d part of the planning wing
under the Additional Director General Planning. rtker details of the institutional

arrangement for the overall RMIP management ardadla in Feasibility report under
the Institutional Arrangement volume.

BWDB has agreed to set-up an Environment and S@aaklopment Cell with qualified
staff in their regular organogram. Since the sigffof the Cell will require several
administrative clearances, as an interim measwepDB will set-up a project specific
Social, Environment, and Communication Office (SBG® the PMU (i.e., RMO) of
RMIP. This SECO under the leadership of a Superditey Engineer will assist the PMU
on issues related to environmental and social nemegt. SECO will oversee the
Construction Supervision Consultant (CSC) and eatdrs and will compile quarterly
monitoring reports on EMP compliance, to be senh&Project Director and also shared
with the World Bank, throughout the constructionmipe. The SECO will also provide
trainings to the BWDB field personnel responsibée fnonitoring of environmental
compliance during both construction and O&M phaséshe program. Thus smooth
transition to BWDB will happen to ensure environarcompliance during the O&M
phase. The organogram for Environmental and Sdaédelopment Unit is shown in
Figure 11.1

The overall responsibility of environmental perf@amee including EMP implementation
of the RMIP will rest with the PMU (i.e., RMO). A from their in-house
environmental and social specialists, the PMU wiligage construction supervision
consultants (CSC) (described as the Project Manage@onsultants in the feasibility
report) to supervise the contractors including legirt execution of construction-related
environmental and social management requirementsreasures. . The CSC will ensure
adherence to the design parameters including guaduirements, as well as all EMP
measures related to construction.

The SECO will have adequate numbers of environnhamizh social scientists/specialists
and maintain coordination and liaison with CSC #&ffective EMP implementation.

Similarly, the CSC will also have environmental asatial monitors who will supervise
and monitor the contractors for effective EMP inmpéntation. The contractors in turn
will also have HSE supervisors who will ensure EMlementation during construction
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activities and will be tasked to develop necesstatailed HSE plans as per this EMP,
and oversee their implementation.

Government of Bangladesh (GOB)
Ministry of Water Resources (MOWR)

Project
Steering
Committee

Bangladesh Water
Development Board

(BWDB)
Panel of Experts
Extern:l (l;Antlnltorlng Project River
gency — Management —— —— —— ——— ——— —— —— —— | Management
Independent Unit (PMU) Office
Environmental i
Review Consultants Other Units
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Phase 2 and 3 on Consultant Heathand —— —— — — | Office (SECO) | | Environmental
(Environmental Safety Officers (Engineers and Wing
and OHS Ecologist) : Consultants in Social
specialists) 9 and Environment)
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Coordinating Executive Executive
. . . Community NGO RAP Engineer - — Engineer -
Environmental Fisheries NGO . ) P
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Existing Proposed Unit Future Units Independent Design and Supervision Independent Environmental Team Contractor
Government Unit  in PMU Planned in BWDB Review Consultants Consultants for EIA study of Phase 2 and 3 and

implementation of EMP/SAP for Phase 1

Figure 7.1 Organogram for Environmental Management

The PMU will also engage an independent organimatio carry out third party
environmental monitoring during project implemeitat The roles and responsibilities
of SECO, CSC, external monitor, and contractorpagsented ifTable 11.1below.

Table 7.1: 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 Supémi Consultants
(CsO)

Recruitment and supervision of external monitor amtpendent Panel
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Organizations Responsibilities

of Experts

SECO - Ensuring inclusion of EMP in bidding documents

Providing training on EMP principles and requiremserio CSC,
contractors, BWDB field staff, and others as neetdednsure effective
implementation of EMP

Supervising CSC for the implementation of EMP

Ensure that all the project activities are carmed in environmentally
sound manner.

Closely coordinate with other concerned agenciesall governments
and communities to support implementation of EMP

Preparation of progress reports on implementatfdeiviP.

Ensure effective implementation of EMP componetsdirectly tasked
to the contractor including components dealing wittirect, induced
and cumulative effects, as well as operations amihtenance stage
plans and measures.

Commissioning and oversight/review of consultantporés for
EIAS/EMPs to be developed for subsequent phasB§1P.

CSC (PMC) - Supervise civil works, ensuring compliance with @disign 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 andniharing measures
proposed in the EMP

Each contractor will recruit an Environmental, Hbealand Safety
Manager (EHSM), who will be responsible for implertieg the
contractors’ environmental, health and safety rasjlities, and
liaising with government agencies. S/he will hagequate number of
staff to support him/her for these tasks.

External - Independent monitoring of implementation of EMP
Monitor External Monitoring and evaluation

IPoE - Independent strategic level advice on adequacy MP Eand SAP
measures and implementation systems to ensurdieffenvironmental
and social management of the project.

/ ?

For the environmental management of the projecinduthe O&M phase, BWDB will
establish the Environmental and Social Cell (ESERC will have adequate numbers of
the environmental and social specialists and wiglo abenefit from training by the
project's SECO. During the life of the project tpghe PMU will remain ultimately
responsible for all O&M aspects of the project, with the goal of gradually
transitioning this role with respect to environna@nand social dimensions of O&M
requirements to the ESC, including through capdumitijding activities as well as on-the-
job involvement of ESC team members in O&M stageFERMplementation.
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/ $ *

The SECO to be established to implement and matteg&MP will be structured to
provide co-ordination, technical support and sewiduring the environmental screening
and preparation of EA, and implementation of theiremmental mitigation measures.
Functions and the staffing responsibilities of SE@@ listed inTable 11.2 below. In
order to effectively manage the EA process and Eitementation, the SECO will be
established and made operational before awardmgahtract to contractor. One Senior
Environment Specialist will be appointed at thechgaarter. One environment specialist
and one social development specialist will be gbatethe field level.

Table 7.2: Functions and Responsibilities of the SECO

Designation Function/Responsibility
SECO (Sr. - Assist the PD in conducting environmental screerging categorization
Environment of each phase;
Specialist)

- Assist the PD in implementation of the EIA and EBiRing the projec
implementation period;

- Preparation of EA and finalization of the same lose co-ordinatior
with the design consultants and the World Bank;

- Ensure integration of the EA and resulting EMP itfite project redesig
and implementation plans (contract documents);

- Ensure compliance of the mitigation measures byCihetractors;

- Ensure incorporation of appropriate environmenpalc#fications into the
respective bidding and contract documents;

- Assist the BWDB Engineers at site by providing appiate
environmental advice, and developing appropriatevirenmental
mitigation measures;

- Documenting and reporting on the experience initiq@ementation of
the environmental process;

- Assist consultant's and BWDB community organizer ¢arryout
participatory consultation during planning, desé implementation;

- Assist the PD in obtaining Environmental Cleararfces the DOE;

- Develop training program on environmental aspeats the key
stakeholders (BWDB, contractors, public represardgat and loca
government institutions/ NGOs, in collaboration twithe field level
junior Environmental Specialist;

- Review and approve the Contractor's ImplementatiRlan for the|
environmental measures, as per the EMP;

- Liaison with the Contracts, CSC for the Implemebotabf the EMP;
- Liaison with the DOE on environmental and othewutatpry matters;

- Interact with and oversee the NGOs and Communisgdarganization
to be involved in the project for EMP implementatio

- Dialogue with the project affected persons (PARs] ansure that th
environmental concerns and suggestions are incatgubr and
implemented in the project;

- Undertaking environmental monitoring and reportit@y the Project
Director and follow-up activities;

=)

"

[¢)
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Designation

Function/Responsibility

- Provide guidance to field level junior environmepiecialist to resolve

- Document the standard construction practices in pgueject on

- Assist the PD to arrange for the Environmental Aindiand follow up
- Report to the PD on the environmental aspectsipartpto the project.

- To guide and assist the PD and the BWDB to stramgtihe
- Ensuring development and regular update of dataioaggoject specifig

- Prepare periodic progress reports on the implertientaof the

- Update of Environmental Management Plan and Enwiental Impact

- Capacity Building of the responsible assistant aheputy chief

- Maintaining project-specific Database for Enviromta Management
- Draft terms of reference and oversee contractirhienplementation of

1%

any environment related issue in the project

incorporation and integration of environmental &sunto engineering
design and on implementing measures reconstruiciebilitation ang
maintenance programs;

action on the Audit recommendation.

environmental management practices in embankmehabriation,
revetment and road construction.

environmental information

EMF/EMP for transmission to the World Bank throughohe project
implementation period.

Assessment after receiving information from thetmtors and design
consultants.

responsible for environmental sustainability asscesof BWDB project

contract requirements for consultants hired to detepEA work for
phases 2 and 3 of the program. Ensure and faeilgffective ang
smooth ongoing communication and flow of informatibetween the
environmental consultants, desigonsultants and social consultan
Review draft deliverables and provide commentstosaltants.

Field Level
Environment and
Social
Development
Specialists

- Assist the Design Consultants in Environmentalestirey process
- Assist the PMU in Environmental and Social Assesgmdor the

- Assist PMU in obtaining of requisite Environmen@learances for th

- Assist the Senior Environment Specialist and thevifGnmental

- Review the contractor's Implementation Plan for édmyvironmental and

- Liaison with the contractors and CSC on the impletaigion of the EMP;
- Carry out consultations with the NGOs and Commugityups to be

- Establish dialogue with the affected communitiesl @msure that th

- Carry out site inspections, check and undertakegier environmenta

projects;

11

project;

Specialist of the Design Consultants and CSC irpanation of the
training materials and in conducting training;

social mitigation measures, as per the EMP withstsxe from the
Environmental Specialist of the consultant;

involved in the project;

D

environmental concerns and suggestions are incatgubr and
implemented in the project;

Bangladesh Water Development Board 7-7



Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

Designation Function/Responsibility

monitoring and initiate necessary follow-up actions

- Document the good practices in the project on ipoc@tion and
integration of environmental issues into enginegdasign;

- Report to the Executive Engineer (Environment) / RID the
environmental aspects pertaining to the project;

- Assist in the preparation of periodic reports fassdmination to the
PMU, and World Bank.

Under RMIP, the SECO will provide trainings to tB&VDB personnel responsible for
monitoring of environmental compliance during th&ND phase of the project. Thus
smooth transition to BWDB will happen to ensureismmnmental compliance during the
O&M phase.

| # ?

For the environmental management of the progranmguhe O&M phase, BWDB will
establish the permanent Environmental and Socidl(EEC). ESC will have adequate
numbers of the environmental and social specialists

/ & * $ * !*$~k"

The CSC will be responsible for supervising thetramtors for the implementation of
EMP. For this purpose, the CSC will appoint dettideseparate environment and social
staff to ensure EMP implementation during the paogr They will supervise the
contractor for the EMP implementation, particulattiye mitigation measures. They will
also be responsible for implementing the monitoohgffects of these measures.

/ 2 *

Each contractor will be required to appoint adeguatumber of dedicated
Environment/Social Officers at the site for the lempentation of EMP in the field,
particularly the mitigation measures. The contractall also be responsible for
communicating with and training of its staff in tle@vironmental/social aspects. The
contractor will develop the various plans directedards health, safety, the environment
and social issues, and get them approved by the I&%@e the commencement of the
physical works on site. Appropriate numbers of fiblllowing personnel are required in
the contractor’s environmental team:

Environmental Specialists
Occupational Health and Safety Specialists
Environmental Technicians (both for lab and figldastigations)

The construction contracts will have appropriateusks to bind the contractors for the
above obligations.
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[ # $

Various environmental and social management plafishes pepared for each phase of
the RMIP. Suggestive plans are based on the EIARhase |. The suggestive plans will
be revisited during the preparation of the EIARIrase Il and Phase lIl.

| # *

The environmental codes of practice (ECoPs) aremennon site-specific guidelines.
The ECoPs consist of environmental management lijuedeand practices to be followed
by the contractors for sustainable management bfeavironmental issues. The
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
attached irAnnex C.

ECoP 1: Waste Management
ECoP 2: Fuels and Hazardous Substances Management
ECoP 3: Water Resources Management
ECoP 4: Drainage Management
ECoP 5: Soil Quality Management
ECoP 6: Erosion and Sediment Control
ECoP 7: Top Soil Management
ECoP 8: Topography and Landscaping
ECoP 9: Borrow Areas Management
ECoP 10: Air Quality Management
ECoP 11: Noise and Vibration Management
ECoP 12: Protection of Flora
ECoP 13: Protection of Fauna
ECoP 14: Protection of Fisheries
ECoP 15: Road Transport and Road Traffic Managémen
ECoP 16: River Transport management
ECoP 17: Construction Camp Management
ECoP 18: Cultural and Religious Issues
ECoP 19: Workers Health and Safety.
| # *

The mitigation and compliance monitoring plans #re key element of EMP to be
prepared on the basis of impact assessment desénlishapter 6. The Plans describe
the potentially negative impacts of each prograniviig, lists mitigation and control
measures to address the negative impacts, anchagsgponsibilities for implementation
and monitoring of these measures. The Plans frPihase | have been prepared and
included in the EIA of that phase; similar plandl e prepared for the later phases and
included in the associated EIA$able 7.4presents the format of these plans.
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Table 7.3: Format of Mitigation and Compliance Monitoring Plan — Construction Phase

Environmental
Impact/Issue

1. Activity: Design

1.1 Changes in
land use, loss of
properties,
cultivated land
and grazing land,
relocation of
settlements and
amenities

1.2 borrowing
construction
material

Actions

/ pre-construction consideratios

- The RAP will be implemented
for permanent land acquisition
and loss of assets/livelihood ar
other similar impacts

- Contractors will lease the land
for construction facilities on
temporary basis. Proper
documentation will be carried
out for this leasing. Site
selection will be carried out in
consultation with the
community and local officials;
approval from CSC will also be
required for the selected sites.

- A material (particularly river
sand) borrowing plan will be
prepared

Responsibility

Execution

BWDB PMU

Contractor

Contractor

Monitoring

ESDU

CSC/SECO/ESDU

CSC/SECO/ESDU

Key Performance
Indicator

Documentary evidence o
RAP implementation

Establishment of
resettlement sites

Payment of compensatio
amounts

People resettling in new
villages

Income levels of
displaced households

Number of public
grievances re resettleme
and compensation

Documentary evidence o
land leasing for
temporary facilities

CSC approval for the
selected site(s)
Absence of grievances
regarding temporary
facilities

Approved plan

Plan itself will outline
appropriate KPIs for its

implementation.

Timing

Before
construction

Before
contractor
mobilization

Before
construction

Cost
Allocation

Included in
overall
program
cost

Included in
contractors
' costs

Included in
contractors
' costs
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| # $ 9

Sand borrowing plan will be prepared and implemented by the contractorshe basis
of the ECoPs and the mitigation measures give@hapter 6 andTable 7.3 The Plan
will describe among others the methodology to bepéetl, restrictions to be followed,
prior survey to be conducted, and documentatidretmaintained for the sand extraction.
The Plan will be submitted to the CSC for theirieewand approval before initiating the
sand extraction activity.

Pollution Prevention Plan will be prepared and implemented by the contractor the
basis of the ECoPs and WBG EHS Guidelines (199&) whll be part of the bidding
documents. The Plan will be submitted to the C&ClHeir review and approval before
contractor mobilization.

Waste Disposal and Effluent Management Plamill be prepared and implemented by
the Contractor on the basis of the EMP, ECoP, aB:GVEHS Guidelines (1997), which
will be part of the bidding documents. The Planl wié submitted to the CSC for their
review and approval before contractor mobilization.

Drinking Water Supply and Sanitation Plan: Separate water supply and sanitation
provisions will be needed for the temporary fai@ftincluding offices, labor camps and
workshops in order not to cause shortages and/otaconation of existing drinking
water sources. A Plan will be prepared by the @mttrs on basis of the EMP and
ECoPs, which are part of the bidding documents. Hla@ will be submitted to the CSC
for their review and approval before contractor itpdtion.

Occupational Health and Safety (OHS) Plawill be prepared and implemented by each
contractor on the basis of the WBG EHS GuidelineE397), ECoPs, mitigation plan
(Table 7. 3, and other relevant standards. The Plan wilsblemitted to the CSC for
their review and approval before contractor mohtiian.

Traffic Management Plan will be prepared by each contractor after disarsswith
BWDB and authorities responsible for roads anditrat he Plan will be submitted to the
CSC for their review and approval before contraatobilization. The Plan will identify
the routes to be used by the contractors, procedarehe safety of the local community
particularly pedestrians, and monitoring mecharism@avoid traffic congestion.

Construction Camp Management Planwill be prepared by each contractor. The Plan
will include the camp layout, details of variougifaies including supplies, storage, and
disposal. The Plan will be submitted to the CSCtheir review and approval before
camp establishment.

Fuel and Hazardous Substances Management Plavill be prepared by each contractor
in accordance with the standard operating procedusdevant guidelines, and where
applicable, material safety data sheets (MSDS)e Hlan will include the procedures for
handling the oils and chemical spills. The Plail & submitted to the CSC for their
review and approval before contractor mobilization.

An Emergency Preparedness Plamwill be prepared by each contractor after assgssin
potential risks and hazards that could be encoedtduring construction. The Plan will
be submitted to the CSC/BWDB for their review anppraval before contractor
mobilization.

Plantation Plan: A plantation plan has been prepared (discusséchapter 6) for the
trees to be planted on the embankment of the pricgach. The Plan includes the species
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to be planted, the plantation methodology, andtptaon layout. Similar plans will be
prepared for the later phases of the RMIP as well.

Resettlement Action Plan (RAP) The program will require about 340 ha of land and
affect a total of 15,558 persons for the constamctf embankment in the priority reach
(ie, Phase | of the RMIP). The social impacts Iprgaclude loss of residential and
agricultural land, residential, commercial and camal structures, as well as loss of
income and livelihoods. To address and mitigatesehrelocation and resettlement
impacts, the Resettlement Action Plan (RAP) has Imeepared. The RAP is based on the
findings of the inventory and census surveys as agimeetings and consultations with
various program -affected persons. The RAP pregahtype and extent of loss of assets
including land, structures and trees; (b) prinG@pénd legal framework applicable for
mitigation of these losses; (c) the entitlementrimatd) relocation strategies and plans,
including provision for livelihoods; (e) resettlemieand rehabilitation budget; and (f)
institutional framework for the implementation dfet plan, including monitoring and
evaluation. It has been designed as a “developnati, therefore the overall objective
of the RAP is to restore and/or improve the livsigndards of the affected persons from
pre- program levelSimilar RAPs will be prepared for the later phaséthe RMIP as
well.

/&

As one of the key elements of the EMP, a three4ti®nitoring program has been
proposed comprising compliance monitoring, effeatsonitoring, and external
monitoring. The main purpose of this monitoring gnam is to ensure that the various
tasks detailed in the EMP particularly the mitigatimeasures are implemented in an
effective manner, and also to evaluate program atspan the key environment and
social parameters. Various types of EMP monitoargdiscussed below.

I & *

The purpose of the compliance monitoring is to ems$hat the contractor implements the
mitigation measures given in the EMP are effecyivehd timely implemented. This

monitoring will generally be carried out by the C8@h the help of checklists prepared
on the basis of the Mitigation Plahgble 7.3.

/& *

Effects monitoring is a very important aspect ofimnmental management to safeguard
the protection of environment. The effects monitgriplan proposed for the RMIP
Phase | is presented Trable 7.4 for the later phases, this program will be reediand
revised. The monitoring will comprise surveillante check whether the contractor is
meeting the provisions of the contract during carcdion and operation of the program
including the responsible agencies for implemeaitasind supervision.

Table 7.4: Effects Monitoring Plan

Paramgter/ Location Means of Monitoring Frequency Responsiblé\gency
Activity
Implemented | Supervised
By By
Sand At all sand Ecological Weekly Contractor CsC
extraction extraction inspection of the
points site prior to
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Implemented | Supervised
By By
development; and
extraction carried
out not in long
stretches
Pb, Cd, Cr, Riverbed Laboratory analysis Before Contractor CSC
Cu, Zn, Mn,| sediments of material for sand through a
As, Se Hg, ats screening for extraction| nationally
and locations metals and recognized
oil/grease oil/grease laboratory
Soil Pollution | Embankment Visual inspection | Beginning | Contractor CSC
& RS that filling is of earth
through several filling
compartments works
Embankment| Ensure no Weekly Contractor CsC
RS and contaminated
material effluent is leaving
storage from the filling
sites area to the nearby
agricultural lands
Erosion Side slopes | Compaction as per| At the end | Contractor CSC
of contract of filling
embankmern specifications, activity
t Visual inspection | and
of erosion ongoing
prevention in
measures and complete
occurrence of d
erosion stretches
on
monthly
basis
Physical Resettlement| Compaction as per| At the end | Contractor CSC
integrity sites contract of filling
specifications, activity
Visual inspection | and
of erosion ongoing
prevention in
measures and complete
occurrence of d sites on
erosion monthly
basis
Hydrocarbon | Construction | Visual Inspection | Monthly Contractor CsC
and camps and | of storage
chemical yards facilities
storage
Traffic Safety| Haul Roads Visual inspection|tonthly Contractor CsC
see whether
proper traffic
Bangladesh Water Development Board 7-13
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Implemented
By

Supervised
By

signs are placed
and flag-men for
traffic
management are
engaged

Air Quality
(dust,
smoke)

Construction
sites

Visual inspection tg

ensure good
standard
equipment is in
use and dust
suppression
measures (e.g.,
spraying of
waters) are in
place.

Daily

Contractor

CsC

Material
storage
sites

Visual inspection tg

ensure dust
suppression work
plan is being
implemented

Monthly

Contractor

CSC

Air quality
(PM, CG,
SOx, NOx)

Sensitive
receptors
along
constructio
n corridor

24 hours

continuous
monitoring with
the help of
appropriate
instruments and
analyzers

Quarterly
during the
constructi
on phase

Contractor

CSC

Noise

Construction
sites

Noise measuremen
using noise meter

Ensure work
restriction
between 21:00-
06:00 close to the

sensitive location$

tWeekly

h]

Contractor

CSC

Water quality
(For all
drinking
water
parameters
including
As, and
coliforms)

Locations of
tube-well
installation
(for
workers
camps and
RS)

Depth of tube well

should be more
than 30m. Test
water for arsenic
and iron before
installing of
casing. If the
quality is found
not suitable
further deepening
will be done.

During
drilling of
wells

Contractor
trough a
nationally
recognized
laboratory

CSsC

External
Monitor

Water wells
to be used
by
contractors

Laboratory analysig

of all drinking
water parameters

After
developm
ent of

specified in

wells

Contractor
trough a
nationally
recognized

CsC
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Implemented | Supervised
By By
for drinking | national standards laboratory
Plantation Embankment Visual inspection tqg Monthly Contractor CsC
slopes ensure plantations
are taken care of.
Waste Construction | Visual inspection | Monthly Contractor CsC
Managemen camps and | that solid waste ig
t constructio | disposed at
n sites designated site
Drinking Camps, Ensure the Weekly Contractor CsC
water and offices construction
sanitation workers are
provided with
safe water and
sanitation
facilities in the
site
Flora and Sensitive Survey and Six- Biodiversity | CSC, M&E
Fauna habitats in comparison with | monthly Conservatio | Consultan
Project baseline n and t, BWDB
influence environment Monitoring
area Ensure use of Consultant
lighting at
construction sites
conforms with
requirements to
limit impacts to
wildlife
Fish Fish passes Underwater Monthly Consultants CSC, M&E
migration cameras and after Consultan
sample fish catch| installatio t, BWDB
n of fish
passes
during
migration
season
Cultural and | At all work Visual observation | Daily Contractor CSC, M&E
archeologic | sties for chance finds Consultan
al Sites t, BWDB
Restoration | All Work Visual Inspection After Contractor CSC, M&E
of Work Sites completio Consultan
Sites n of all t, BWDB
works
Safety of At work sites | Usage of Personal Monthly Contractor CSC, M&E
workers Protective Consultan
Monitoring equipment and t, BWDB
and implementation of
reporting contractor OHS
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Implemented | Supervised
By By
accidents plan
Grievances In the project Number of Monthly PMU CSC, M&E
area grievances Consultan
registered and t, BWDB
addressed
During Operation and Maintenance
River In the Bathymetric surveyq Quarterly BWDB BWDB
morphology| Jamuna and stream flow
measurements
Erosion Side slopes | Visual inspection Monthly | BWDB BWDB
of during
embankmer wet
tand RS season;
quarterly
during
dry
season
Plantation Embankment| Visual inspection tq Monthly Contractor CSsC
slopes ensure plantations
are taken care of.
Fish Fish passes Underwater Monthly Community BWDB
migration cameras and after organization
sample fish catch| during responsible
migration | for fish pass
season managemen
Waste Along the Visual inspection Six- Environmenta| BWDB
effluents revetments| that solid and monthly | Wing of
and liquid waste BWDB
embankme| effluents are
nts properly managed
during
maintenance works
Pesticide Cultivation | Laboratory analysis| Six- BWDB BWDB
residue in fields, of pesticide related monthly through a
soil and khals and parameters nationally
water beels recognized
laboratory
/2 7 %

The BWDB will engage an independent consulting fit;m conduct external and
independent monitoring of the EMP implementatiofhe main purpose of the external
monitoring will be to ensure that all the key destincluding SECO/EDSU, CSC, and
contractors are effectively and adequately fulfdli their designated role for EMP
implementation, and that all the EMP requiremengsbeing implemented in a timely and

effective manner. The ToR of the external monitgris presented in the EIA of Phase |
of the RMIP.
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Il 6

For evaluating the performance of the environmemahagement and monitoring plan,
performance indicators are identified to for e#ini and timely implementation of
measures/actions proposed in EMP. The indicate@sdafined both for implementation
phase and for operation phase. CSC will be resplenfr compiling the information on

these indicators and report to BWDB.

Separate performance indicators for each enviroteh&sue have been specified in the
mitigation plans for the Phase | and included m déissociated ElAsimilar performance
indicators will also be included in the mitigatigrlans that would be prepared and
included in the EIAs of the later phases of the RMITo measure the overall
environmental performance of the program, an auluhi list of performance indicators is
given below.

Number of inspections carried out by CSC per month
Number of non-compliances observed by CSC or SESDIE
Availability of environmental specialists in SEC&GBU.
Availability of environmental specialists in CSC.
Availability of environmental specialists with coattors.
Timely reporting of documents (as defined in EMH amonitoring plan)
Number of trainings imparted to stakeholders/ot@racity building initiatives
Timely disbursement of compensation/ timely resatént of program affectees
Timely implementation of resettlement schedule.
Number of grievances received.
Number of grievances resolved.
Number of construction related accidents.
/3 8 /

The program will establish a grievance redress maism (GRM) for addressing
grievances and complaints received from the prograffected persons. Grievance
Redress Mechanism (GRM) is a valuable tool which alfiows affected people to voice
concerns regarding environmental and social impdots RMIP’s activities. The
fundamental objective of GRM will be to resolve grpgram -related grievances locally
in consultation with the aggrieved party to faeilé smooth implementation of the social
and environmental action plans. Another importabjective is to democratize the
development process at the local level and to kstalccountability to the affected
people. The procedures will however not pre-empégson’s right to go to the courts of
law. BWDB would ensure that grievance redress moms are in place and would
monitor those procedures to ensure that grievanceshandled properly. The BWDB
office will establish a procedure to answer sulegpam -related queries and address
complaints, disputes, and grievances about anycasgethe sub- program, including
disagreements regarding the assessment and natigafi environmental and social
impacts. Generally, the grievance redress committeé&kC) are of two types (i) formal

¥ Eurther details on GRM are available in RAP.
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courts of appeal and (ii) a locally constitutes GiRCdispute resolution. The second may
not totally avoid but may reduce the problem sigaifitly. Grievance Redress Committee
(GRC) will be formed As suggested in the Social Bg@ment Framework (SMF).
Additional details regarding the functioning of GRJoresented in the SMF.

/- * %

Capacity building for effective implementation bketenvironmental and social safeguard
requirements is a key element of the EMP. Capduityding for environmental and
social safeguard management will need to be cawigdat all tiers of the program,
including BWDB, ESDU, CSC, and contractors. At tmnstruction site, CSC will take
the lead in implementing the capacity building pldrmough the contractors will also be
responsible to conduct trainings for their ownfstadd workers. The various aspects that
are covered under the capacity building will in@dudeneral environmental and social
awareness, key environmental and social senstiviti the area, key environmental and
social impacts of the program, EMP requirements, SCa$pects, and waste disposal.
Table 7.5 provides a summary of various aspects of the enmiental and social
trainings to be conducted at the construction sE&DU may revise the plan during the
program implementation as required.

During the O&M phase of the program, these traisingll continue to be conducted by
BWDB staff for all relevant O&M personnel and conmmity.

Table 7.5: Environmental and Social Trainings

Contents Participants Responsibility Schedule
General environmental and Selected staff of CSC Prior to the start of
socioeconomic awareness; BWDB, CSC, the
Environmental and social and contractors activities.
sensitivity of the (To be repeated as
influence area; needed.)

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 contractors’ crew (To be repeated as
sensitivity of the needed.)

influence area;
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
activities.
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Contents Participants Responsibility Schedule
OHS (To be repeated as
needed.)
Road/waterway safety; Drivers; Contractors Before and during
Defensive driving/sailing; boat/launch crew the field operations.
Waste disposal; (To be repeated as
Cultural values and social needed.)
sensitivity.
Camp operation; Camp staff Contractors Before and during
Waste disposal; the field operations.
OHS (To be repeated as
Natural resource conservation; needed.)
Housekeeping.
Restoration requirements; Restoration Contractors Before the start of the
Waste disposal. teams restoration activities.
/.

The ESDU with assistance from CSC and contractoit pwoduce the following
environmental reporting documentation:

Environmental Monitoring ReportsThe environmental monitoring reports will
include environmental mitigation measures underialenvironmental monitoring
activities undertaken, details of monitoring datdlected, analysis of monitoring
results particularly the non-compliances, recomreendhitigation and corrective
measures, environmental training conducted, and@mental regulatory violations
observed. The environmental monitoring reports &l submitted quarterly during
the construction period and annually for three yediter completion of construction.

Program Completion Environmental Monitoring Repofdne year after completion
of construction, the SECOwill submit a Program Ctetipn Environmental
Monitoring Report which will summarize the overatlvironmental impacts from the
program 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 contriace, impact evaluation report at the
end of each year and finally a completion Repothatend of contract period.

/ 6 *

Cost estimates will need to be prepared for allntlitggation and monitoring measures to
be proposed in the specific EIAs in accordance whihn EMF. The cost estimates for
some of the mitigation measures to be identifiethsn EMP will be part of civil works
contract. Some of suggestive activities from EIA W implemented by hiring NGO.

The Development Project Proposal (DPP) of GoB fa proposed program should
reflect the EMP activities with budget for succes&nvironmental management of the
program.
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Chapter 8 Consultations and Access to
Information

Field surveys, consultations with different stalkdéders, focus group discussions (FGDs)
were carry out to develop a comprehensive EnviroriaieManagement Framework

(EMF) of RMIP. Extensive field visits were condudt® the program sites to discuss the
phase | —priority reaches and remaining phases implemented under RMIP as well as
capacity and institutional arrangement for envirental management of the proposed
program. Consultation meetings were held duringehféeld visits to identify issues and

problems to enable the institution to correctiveamwes and to identify lessons and
opportunities to enhance program implementationhaeism.

3 o< *

The GoB as well as international donors (e.g. tleltVBank) place great importance on
involving primary and secondary stakeholders fotedeining the environmental and

social impacts associated with project implemeaortatin order to gather local knowledge
for baseline conditions, understand perceptionsthef community regarding impact

significance, and propose meaningful mitigation suees, participation of stakeholders
is an integral part of the environmental assessimeess. During the preparation of the
present EMF, initial consultations with the keykstaolders have been carried out to
obtain their views on program interventions. Aduhtl consultations have been held on
this draft EMF as well as the full draft EIA forettpriority reach in January 2015.This
process will be continued during the subsequensEif&he program for later phases.

The consultation process has been conceived, plaramel initiated with the following
key objectives:

To provide key program information and create awass among various
stakeholders about program intervention;

To share the terms of reference of the current BN proposed EIA for the priority
reach;

To have interaction for primary and secondary deatdlection with program
beneficiaries, affectees, and other stakeholders;

To identify environmental and social issues suchdigplacement, safety hazards,
employment, and vulnerable persons;

To begin establishing communication and an evolvimechanism for the resolution
of social and environmental problems at local armdy@am level;

To involve program stakeholders in an inclusive neanand

To receive feedback from primary stakeholders onigation and enhancement
measures to address the environmental and sogalcis of the program.

3 % 7 *

The consultation and participation process undertako far has adopted a highly
participatory approach fully involving all the se&tlolders, both primary and secondary.
The various tools used for consultations includedusehold level interviews,

participatory rural appraisal, focus group discoissi (FGD), stakeholders consultation
meetings, issue specific consultation meetings, nopeeetings, and workshops.

Bangladesh Water Development Board 8-1



Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

Consultation meetings and FGDs were carried oetratively after every kilometer of
the program area along the embankment. This esisum®mprehensive coverage of the
entire program area.

3 * 8'

A total of 139 consultation meetings and 227 FG@serheld in the program area. On an
average a consultation meeting was conducted eugoy kilometers, covering the
households living on the embankment. Both male fsmale stakeholders were
consulted through these meetings. Additionallycheas, businessmen, village leaders,
and local government members, farmers, and fishermere consulted individually.
Female heads of the households were also interdielst of consultation meetings and
FGDs carried out in different districts is givenTiable 8.1, venue and participant details

are presented imable 8.2 Figures 8.1 to 8.6 present some photographs of the
consultation meetings and FGDs.

Table 8.1: List of Consultation Meetings and FGDs in Diférent Districts

Number of | Number of
District Chainage Upazila Consultation FGDs
Meetings
00+400 Kazipur 30 50
Sirajgan; To Sirajganj Sadar 16 30
37+4000
37+400 Sonatola 4 21
Bogra To Dhunut 4 18
80+000 Sariakandi 39 42
Gaibandha 80+000 | Fulchari 6 11
To Gaghata 10
146+400 Sundorganj 3 8
Gaibandha 4 9
Sadar
Kurigram 146+400 | Kurigram Sadar 6 8
To Chilmari 8 9
181+400 Nagesshari 4 10
Ulipur 5 6
Total = 139 227

Table 8.2: Venue and Participant Details

. No of Participants
No of Consultations

Meeting Venues or EGDs

Male Female Total

Kazirpur, Sariakand] Consultations: 4 129 37 166
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i No of Participants
Meeting Venues No of Consultations
9 or FGDs
Male Female Total

and Hasnapara
Sirajgan;, Bogra,| Consultations: 94 2,399 1,580 3,979

Kurigram, Gaibandha
Sirajganj, Bogra,| FGDs: 92 956 758 1,714

Kurigram, Gaibandha
Sirajganj and Bogra Consultations: 6 7R1 72 793
Sirajganj and Bogra FGDs: 15 142 72 214
Sirajganj and Bogra Consultations: 25 3B6 189 525
Sirajganj and Bogra FGDs: 120 520 320 840
Within 50 km of| Consultations: 13 81 410 1,220

priority package

Total 6,013 3,438 9,451

Figure 8.1: Consultation Meeting in Program Area
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Figure 8.2: Consultation Meeting with Women

Figure 8.3: Informal Meeting on Embankment
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Figure 8.4: Informal Meeting in the Field

Figure 8.5: FGD in the Field
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Figure 8.6: FGD in the Field

3# >% *

Irrespective of their age, sex, occupation or eounocondition, all of the consulted
stakeholders strongly welcomed the program. Sonteeotenior respondents stated that
they would willingly leave their homestead if theogram guarantees to end river bank
erosion. Although some were hesitating about levam environment that they are
accustomed to and adjusting to a new location,douisidering future benefits to the
larger community, they are ready to be impartechftbeir habitation.

Although most of the respondents are very optimiabout the program, but as most of
them are living on the embankment for around 15/28rs on an average, their present
residence gives them a sense of comfort in theepoesof their social bonding and kin
members. Therefore, they are a bit hesitant to neowvef their community. In addition to
that, the community members help each other intdagay activities as well as during
emergencies. Moving away from the neighborhood aiswolves losing local
connections, which has a bearing on their livelthobhey are also concerned that the
program activities will affect community buildingsich as schools, mosques, temples,
and Eid Gah. As most of the people are relatedjticature for their livelihood, they are
also concerned about losing cropped land due t@tbgram and future industrialization
of the area.

Some of the expectations and needs of the peopletifiéd during the consultations
include river bank protection measures, dredgingcbfamoti River, re-excavation of
Ichamoti khal (water channel), and Banaijan khalgmtection from flood and erosion,
regulators at different locations of the proposégnanent (e.g. Bahuka) for ecological
connectivity, removing drainage congestion from U@igk Vandarbari, connectivity
between Manos and Jamuna River for proper fish ati@r, more vents at Kutubpur
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Regulator, connectivity of water flow for irrigaticand fish migration through existing
and proposed Antarpara Regulator, restoration ofiakandi fish pass by de-
sedimentation, khal re-excavation to maintain flimm beelsto rivers during rainy
season to remove drainage congestion and also legtgng in dry season, rehabilitation
of existing regulators for proper connectivity oater flow from thebeelsto river for
reducing inundation, fish migration and irrigatigurposes, solid waste management
needed for the Gaibandha region for conservatiobiadiversity, and bridge on Gaghot
river.

3& *

Consultations with the key stakeholders will needbe carried out throughout the
program life. These will include consultations diadson with communities and other
stakeholders during the construction phase and edsensive consultations with the
grass-root as well as institutional stakeholdersndguthe EIA studies of the various

RMIP phases. The framework for the future consioits is presented ifable 8.3
below.
Table 8.3: Consultation Framework
Description Objective/Purpose Responsibility Timing
Consultations with Information ESU, BWDB; Construction
communities and othef dissemination; public- | Contractors; CSC phase

stakeholders during
construction phase

relationing; confidence
building; awareness
about risks and impacts;
minimizing conflicts and
frictions.

Consultations with Sharing EIA TOR BWDB and EIA team During scoping

communities and othey stage of EIA
stakehoIFIers durlr?g Dissemination of BWDB and EIA team During EIA
EIA studies of various| . .
information onprogram study (once draft
RMIP phases . . L
and its key impacts and analysis is
proposed mitigation available for
measures; soliciting discussion and
views, comments, feedback)
concerns, and
recommendations of
stakeholders
Consultations with Liaison with BWDB O&M phase

communities

communities and
programbeneficiaries

32+ 6

The draft EMF of RMIP will be disclosed to the Ib@nd national level stakeholders
through different methods as described below.
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Workshop. A national workshop was held on January 25, 28i%haka to
present the detailed design including safeguarceaspof RMIP to the key
stakeholders. In addition, four workshops have bglanned in March 2015 to
disclose the EIA and EMF at four districts in theogram influence area.
Representative of implementing authority, the sttelym, and the government
officials from different departments, representsiv from NGOs, local
communities of different occupation, journalistdaocal elite/civil society may
attend the workshops. In the workshops, the ppdms will share their
observations, views, and remarks with the studynte@ppropriate suggestions
and recommendations on different issues from th&esiblders of the meeting
would be incorporated in the EMF to conduct prograpecific EIA. The
workshops will also help to resolve conflictinguss among stakeholders.

Publication in electronic and print media: The mfation on program
interventions and the findings of environmental esssent would also be
disclosed through newspapers and electronic medig ifiternet, TV, radio, etc.).
The report would be disclosed in Bengali language.

Availability of the Document: Summary of the EIA and EMF report along with EMP
will be translated into Bengali language and dissated locally. The full report (in
English) and the summary (in Bengali) will also iggloaded in the website of BWDB
and Bank. Hard copy of the EIA and EMF will also deailable at BWDB Divisional
offices of program area.
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1. Introduction

The Government of Bangladesh (GoB) through the Balegh Water Development
Board (BWDB) is planning to initiate the River Maygment Improvement Program
(RMIP)*® primarily to rehabilitate and improve the existinght bank embankment of the
Brahmaputra River, and also to undertake river h@okection and construction of a road
over the new embankment. The GoB is seeking assistfrom the World Bank (WB)
for this purpose.

The program will be implemented in phases and enfitst phase, works will be carried
out for the 50 km priority reach of the embankmantl corresponding river bank; the
remaining works will be implemented under subsegudmase(s). In line with the
national regulatory as well as WB policy requiretserand in order to minimize the
negative environmental and social impacts of tteppsed interventions, the BWDB has
conducted a detailed environmental impact asseds{liéh) for the priority reach of the
program. The present terms of reference (TOR) have been praped for the EIA
studies required to be conducted for the subsequephase of the RMIP.

2. Background

Bangladesh is mainly comprised of the fertile alinfloodplains and the delta of the
Ganges-Brahmaputra-Meghna river system (Brahmapswgh through Bangladesh,
named as the Jamuna). These three rivers combthahe country to form the world's
third largest river, the Lower Meghna, which draiméo the Bay of Bengal via a
constantly changing network of estuaries and tide¢ks. Bangladesh is one of the most
vulnerable countries to natural disasters, maiglystream river floods during monsoon
season and coastal cyclones from the Bay of BeRdabds are of recurring phenomena
in Bangladesh, and in each year about 22 percettheofcountry is inundated. Major
floods occur when upland flood flows of the threeers converging to Bangladesh
coincide and combine with the heavy monsoon rdinfalis also difficult to regulate
these flood flows as over 90 percent of their rivatchments areas are outside the
Bangladesh.

Brahmaputra is the largest of the three rivers \Witfhest erosion and bank movements.
Prior to the construction of Brahmaputra Right Enkment (BRE), over bank spills

along the 220 km stretch of the right bank of theatBnaputra River used to cause
flooding on an area of about 240,000 ha. In ea8lg0s, the BRE was built to protect
from this flooding problem and to foster agriculgrowth in the protected area. The
original BRE had a setback of about 1.5 km fromBh@hmaputra's right bank and it was
allowed to have bank erosion life of 25-30 yearnspa the 1970s the embankment
started to fall under sporadic erosion attacks.imgui980s, the frequency of the BRE
breaches by erosion increased rapidly as longd¢iossccame within the range of rapidly

8 The ToR shall be updated in synchronization wii detail design of pahse Il and Phase Ill in
the later stage.

9 The Program was earlier named as River Bank Ingmmant Program (RBIP).
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eroding river bends which could cause bank-linesierorates of several hundred meters
per year in early stages of bend formation. To @névlooding, these breaches were
typically closed by local BRE retirements at ab®0® meter set-backs. As a result of this
minimal set-back distance the BRE has been retesgral times in many places and at
present perhaps only 50 KM of the original BRE hemained in place. Currently, many

long stretches of the BRE are very close to thersbank line. Hence when embankment
is breached at many places it is often left openl@sing of such breaching is becoming
impossible. Consequently, security of area protedig the BRE has been seriously
threatened and large areas of land and cities laite population like Sirajganj are

exposed to flooding.

Under Flood Action Program a Master Plan was pegpar 1993 (River Training Studies
of the Brahmaputra River, 1993) for improving therfprmance of BRE. The Plan
recommended preparing a revamping program to béeimgnted over a period of 30
years with identified priority investments in phagi Based on these studies several hard
points were identified and river bank protectiovetnents were constructed at Sirajgan;,
Sariakandi, Mathurapar and Kalitola and the embarkrsections were improved. These
protection works have performed very well in kegpthe BRE anchored without much
ongoing maintenance.

3. Proposed Project

The main focus of the BRE rehabilitation works unB&IP is on its length alongside
the Brahmaputra/ Jamuna River from Bangabandhuu@a)jrBridge to the Teesta River
(see Annex 1). The priority works will cover the approximateBO-kilometre long
priority reach from Sailabari to Hasnapara. Thiacte has the highest historic erosion
rates. The project may also include the option wfllaroad (highway) associated with the
flood embankment. The project’s physical works wittlude:

River bank protection on portions of the westerghf) bank;

Embankment upgrading, reconstruction and realignmeincluding adding
drainage/control structures (regulators);

A new road on the embankment, along with a newgerictossing of the Teesta river.

Based on the field reconnaissance and the prelmninerphological assessment, the
project works has been divided into two phases:

Description Length Phase Tentative
(km) Schedule

Embankment, a service road over it, and 19 Phase Il 2017 to 2022
riverbank protection from Jamuna Bridge
to Sailabari
Embankment, a service road over it, and 50 Phase | 2015 to 2020
riverbank protection from Sailabari to
Hasnapara
Embankment, a service road over it, and 77 Phase Il 2017 to 2022
riverbank protection from Hasnapara |to
Belka
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Description Length Phase Tentative
(km) Schedule
A 2-lane highway on embankment 146 Phase lI 201823

4. Environmental Impact Assessment Studies

Proper environmental management will require engutthat the project would be
environmentally sound and sustainable, and thusisidec making incorporates
environmental and social aspects in addition tbri@al, financial, and economic aspects.

The proposed program will be financed by WB withBGaontribution and therefore the
program has to comply with the legislative and pliequirements of the GoB and the
WB. The Program has been assessed as the Categdryith respect to the national
environmental legislation and Environment Categéryin accordance with the WB

safeguard policies.

In compliance with the national as well as WB reguoients, the detailed Environment
Impact Assessment (EIA) has been conducted forptiwity reach (Phase 1) of the

Program. The EIA includes a comprehensive Enviemia Management Plan (EMP).
A detailed environmental baseline study was alsodaooted as part of the EIA. In

addition, an environmental management frameworkEMas also prepared to guide the
ElAs of the Phases Il and IlI.

5. Objective of the Assignment

The objective of the assignment is to carry outtfsks related to environmental aspects
in light of the TOR. These include preparation dfe tEnvironmental Impact
Assessmen(including EMP) of the subsequent phase (Phagértin Jamuna Bridge to
Sailabari, and from Hasnapara to Belka).

6. Scope of Services

Carry out an overall Environmental Assessment (E&d prepare Environmental
Management Plan (EMP) for the project area coveneder the feasibility study for

Phase II. For the area covered under the detadsiyas, conduct detail Environmental
Impact Assessment and prepare full Environmentahddament Plan (EMP). EIA and
EMP would be prepared according to the World Bankidélines and Operational

Policies and the GOB procedures. The Consultarit frailiarize themselves with the

project details and components. The Consultant Idhimteract with other preparation
consultants (i.e, design consultant, social coastjltetc.) to determine best way of
conducting environment activities. Consultant slaglpropriately plan the timing of the
deliverables.

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

A. Review the EIA and EMF of Phase |

Review the existing EIA report prepared for the RMRhase | including the EMP.
Review the EMF prepared during the Phase | EIAystud

Review the detailed Baseline report prepared oméses of extensive field investigations
carried out in the entire program area.
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Determine any gaps particularly in the baselinegtigations carried out during the EIA
of Phase I.

B. Review the Project details

Obtain from the BWDB and design consultants alldbgils about the project
Hold meetings with the design team to understaadtiope and nature of work

C. Scoping

Carry out reconnaissance field visit. On the baktbis field visit and review of
the project details, carry out scoping for the BtAdy. Screen out the impacts
that are not likely to take place and preparetafipotential impacts that are
likely to take place.

Review the criteria used to determine the prograffaence area and project
influence area during the Phase | EIA.

Specify the boundaries of the study area for tsessmnent (project influence
area): river basin/catchments, upstream land hegjrainage area and patterns,
irrigation and other development scheme(s) — ctiaad proposed, watersheds,
access to sensitive/remote areas such as parks/a@sforests/agriculture land,
elements of transport development program in tea.ar

D. Describe the proposed project

Provide information on the following: location df project-related development
sites and general layout and extent of facilitiggraject-related development
sites; diagrams/drawings of proposed structuresigdebasis, size, capacity; pre-
construction activities; construction activitiear(tl clearing, land grading, worker
camps, if any), schedule, staffing and supporilifiegs and services; operation
and maintenance activities, staffing and suppadilifies and services;
management of risks, including health and safé®/elxpectancy for major
components. Components may include any or all@falowing: embankment,
erosion control measures, structural control measuiver channel modifications,
dikes and levees; drainage, and nonstructural messservice road and route(s),
adjustments to alignments, including earthworksh fiasses and regulator,
repair/replacement of bridges; and resettlemees siAlso describe sources of
materials used during proposed works; generatiamastes and their disposal,
expected volume of use, construction-related véaidraffic; resettlement, land
acquisition, safety features; staffing and accomatiod of employees, including
site clearance, scheduling of project activitigggraximate quantity and likely
source of construction materials.

Provide maps and diagrams with appropriate scalésistrate the general setting
of project-related development sites and key ptaemponents. These maps and
diagrams shall include overall project layout, detaf individual components,
project time schedule, and any related aspects.
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E. Description of the Environment

Review the Baseline report prepared as part oEtheof the RMIP Phase | and
identify gaps if any. Obtain additional data asded.

Assemble and evaluate and baseline data on theoeméntal characteristics of
the study area, including river basin/watershed, & embankment and bank
protection, resettlement sites, inundation, fldagipand biological features
(habitats and rare species, vegetation, fishdriess, terrestrial fauna), and
floodplain (recession) agriculture. Include infotina on any changes anticipated
before the project commences.

(a). Physical environment: geology, topographylssalimate, surface and ground
water hydrology, annual peak discharge, ambiengj@ity; noise; vehicular
traffic; recurrence intervals of various peak dagjes and peak stages of
various discharges, erosion and sediment loadiigtiry/projected pollution
discharges and receiving water quality; instané¢éeoding, siltation/erosion;

(b) Biological environment: ecology: flora and faynincluding rare or
endangered species; sensitive natural habitatduding sanctuaries and
reserves; biological connectivity; potential vestdor disease; exotics and
aguatic weeds; application of pesticides and izeti$ (current and projected
as agriculture production is expected to be ine@ps

(c) Socio-cultural environment: land use (includiogrrent crops and cropping
patterns; fisheries and farm outputs and inpugsisportation; land tenure and
land titling; present water supply and water ugesdyding current distribution
of water resources); control over allocation oforegse use rights; water-
related human health problems; cultural sites, gmesand projected
population; present land use/ownership; plannedeldpment activities;
community structure; present and projected employmbBy industrial
category; distribution of income, goods and semjiceecreation; public
health; cultural properties; indigenous peoplesstams and aspirations;
significant natural, cultural or historic sites¢.ePresence of HIV/AIDS and
other sexually transmitted diseases;

Provide chainage wise information along the tweasidf the project intervention
and identify any critical aspects that need spaxiabkideration during design,
construction and operation.

F. Stakeholder consultations

Consultations need to be carried out at least tviuicaccordance with the WB
requirements: (a) shortly after environmental stireg and before the terms of
reference for the EIA is finalized; and (b) oncdraft EIA report is prepared.
Review the consultations carried out during theseHeEIA.

Carry out consultations with institutional staketeis including but not limited to
officials from DoE, BWDB, Local Government, DoF,daalso with local,
national, and international NGOs, and other org#tion as appropriate and
relevant.
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Carry out comprehensive consultations with pringtakeholders particularly
with the communities to be positively and negathaffected by the project.
Relevant materials will be provided to affectedup® in a timely manner prior to
consultations and in a form and language that @erstandable and accessible to
the groups being consulted. The Consultant shoaldtain a record of the public
consultation (written and video and pictorial pfoafd the records should
indicate: means other than consultations (eg, yejuesed to seek the views of
affected stakeholders; the date and location ottimsultation meetings, a list of
the attendees and their affiliation and contactesk] and, summary minutes.

G. Determination of the Potential Impacts of and Impats on the Proposed Project

Review the impact assessment carried out duringtheof the Phase | and
identify gaps if any.

Review the EMP compliance for the Phase | constracparticularly review the
institutional setup, implementation of mitigatioreasures, environmental
monitoring and documentation, environmental momtpreports, environmental
quarterly progress reports, and other reports. efdehe gaps if any; also
determine impracticality and or inappropriatendsany EMP aspect such as
institutional set up, mitigation measures, monitgnmeasures, and others.

This analysis will require in depth interpretatiém this analysis, distinguish
between significant positive and negative impagitgct and indirect impacts, and
immediate and long-term impacts. ldentify impabtst tare unavoidable or
irreversible. Wherever possible, describe impaatmgjtatively, in terms of
environmental costs and benefits. Assign economiices when feasible.
Characterize the extent and quality of availabla,dexplaining significant
information deficiencies and any uncertainties aeisged with predictions of
impact. Compare the impact with the baseline. RI®VWIORSs for studies to obtain
the missing information. Special attention showdgbven to:

(a). Effects of the flood control embankment: direnvironmental impacts of the
embankment construction; effects on fisheries nes®u (creation of a
reservoir fisheries, loss of downstream fisheriefjects on water quantity
and quality; effects on floodplain ecology, riverdhology, if applicable;

(b). Effects of flood control structures, intervient of river training structure and
measures (e.g., channelization measures, floodyagk flow diversions or
spillways), overflow basins, disposal of dredgipgits) on: aquatic ecology,
particularly fish resources; hydrology, includingogndwater recharge and
exclusion of water from certain areas that may ichgae hydrology and
associated wildlife and agriculture; water qualfgiant and animal ecology of
the floodplain (habitat and species);

(c) Impacts of fish passes and regulators on anaeology, fisheries, livelihood
and income,
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(d). Socio-economic impacts on populations in iratih area and downstream
(floodplain dwellers, urban population, etc.) thgbu land use changes;
impacts on water-related economic activities (efggheries, flood plain
agriculture, transportation, etc.); health effe@@sy., increased incidence of
water-borne and water related diseases). Addiliriat road construction,
consider loss of agricultural and residual landsstidiction of properties; loss
of livelihood or other social disruption; relocatiof infrastructures; unplanned
settlements; noise; threat to cultural and histbrisites or artifacts;
demographic changes; potential for HIV/AIDS andeotbexually-transmitted
diseases. Also identify the impact due to resettldmand new livelihood
options.

(e) Impacts from construction camps, contractordyaroffices, project-related
vehicular traffic, and temporary access routes.

Conduct model studies as appropriate to predigeprampacts on air quality and
noise. Summarize the findings of the morphologmahitoring if carried out by
the design consultant.

Identify the impacts of the project interventiorridg lean period (seasonal
variation) (impact on navigability, water variabl as well as during high flow
season.

Determine the cumulative impacts of the varioussplaof RMIP including road
construction under Phase Il and river bank impnoeat for the entire program
influence area. ldentify any steps to be takertluce the impact of the
construction of remaining tasks on the currentgubj

H. Analysis of Alternatives to the Proposed Project

Review the analysis of alternatives carried outrdpthe Phase | EIA.

Describe alternatives that were examined in thessoaf developing the proposed
project and identify other alternatives that woaddhieve the same objectives. The
alternatives should be considered for riverbankgmton, embankment,
regulators and fish passes, resettlement sitesfremtion phasing, sourcing of
construction materials, and phasing, and operatimthmaintenance procedures.
Compare alternatives in terms of potential envirental impacts, capital and
operating costs (including mitigation measuresthed monitoring), and
institutional, training, and monitoring requirem&nto the extent possible,
guantify the costs and benefits of each alternatihn@rporating the estimated
costs of any associated mitigating measures.

Based on the above analysis identify and propasédst engineering design
parameters to ensure minimal environment impaadalthe project.

Closely work with the design consultants that thaosemeters are incorporated in
the design.

I. Development of an Environmental Management Plan (ENR)

Review the EMP included in the Phase | EIA.
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Identify key mitigation and enhancement approaemesprepare the impact
specific mitigation measures. Estimate the impaotscosts of the mitigation
measures and of the institutional and training iregquents to implement them. If
appropriate, assess compensation to affected péostienpacts that cannot be
mitigated. Prepare an EMP, including proposed vpodgrams, budget estimates,
schedules, staffing and training requirements,aher necessary support services
to implement the mitigating measures, monitoririg, énclude measures for
emergency response to accidental events (e.g. @ntayv sewage or toxic wastes
into rivers, streams).

Prepare a detailed plan to monitor the implemesntatf mitigating measures and
the impacts of the project during rehabilitation aperation (eg, emission and
ambient levels of pollutants where these may beéndental to human health, soil
erosion, changes in the floodplain). Include ingla an estimate of capital and
operating costs and a description of other inpmusl{ as training and institutional
strengthening) needed to implement the plan. Irchudegular schedule of
monitoring the quality of surface and ground watersnsure that mitigation
measures are effective. Provide guidance for reygpaind enforcement and
conducting environmental audits.

Estimate the costing of EMP, environmental codprattice (ECoP) and provide
necessary clauses for incorporating in the bid ohaou.

Review the responsibilities and capability of ingtons at local,
provincial/regional, and national levels and recanthsteps to strengthen or
expand them so that the EMP may be effectively @mgnted. The
recommendations may extend to new laws and regoigthew agencies or agency
functions, intersectoral arrangements, managenmeoegures and training,
staffing, operation and maintenance training, btidgexnd financial support.

An outline of the contents of the EMP to be incldidethe project’s Operational
Manual should be provided along with environmeastadial protection clauses for
contracts and specifications.

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

Describe in details who will (a) implement the eowmental mitigation activities
(b) carrying out environmental monitoring; (c) supge environmental mitigation
and monitoring; (d) design, implement and applygheironmental management
information system (EMIS); and (e) prepare quaytprbgress report on
environmental management;

7. EIA Report Compilation
Finalize the draft EIA incorporating the commeiainfr the consultation (séenex

2 for the EIA structure) ;
Translate and finalize the executive summary of BIBengali.
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8. Consulting Team composition and qualifications

The assignment requires interdisciplinary analysth specialized sector knowledge (i.e.,
ecology, water resource and hydrology/embankmditit® general skills required of the
Environmental Safeguard team are: environmental agement planning, civil/river
/lembankment engineer(s), with particular experiena¥edging projects, river training and
embankment construction and water-based transgquiatic biologist depending upon the
predicted impacts, land use planner, sociologisthaeologist and communications /
stakeholder engagement. The consulting team brustble to demonstrate appropriate
skill mix and depth of experience to cover all ared the proposed analysis, including
incorporation of other specialized skill sets whexquired. The consulting team shall be
led by a Team Leader with at least 10 years of @apee leading EIA studies, including
prior international experience on similar types wéter resource projects, and prior
experience as either team leader or deputy teaderean at least 3 previous major
infrastructure ElAs for World Bank funded projects.

9. Schedule/Duration of the study

The study period shall be @ (twelve) months from the date of commencement of the
study.

10. Reports

After commencement of the study the submissiorhefreports shall be both frard (3
copies) and soft copys follows:
Inception Report---submitted at the end of Ist rhasftsigning the contract
Draft Scoping Report ---submitted at the end ofr@ahth of signing the contract
Draft Baseline Report---submitted at the end afhsimonth of signing the contract
Draft Environmental Impact Assessment with a stiomdaExecutive Summary ---
submitted at the end of 9th month of signing thetreat
Final Environmental Impact Assessment with a stam#aExecutive Summary ---
submitted at the end of 12th month of signing thetract
Bengali Translation of the Executive Summary --sititeah at the end of 12th month
of signing the contract.
11. Reporting

The consultant will report to the Project Directdtijver Management Improvement
Project, Bangladesh Water Development Board (BWDB).
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Annex 1: Location of Priority (Phase I) and Remaining (Phase Il) Project Location
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Annex 2: Structure of EIA Report

The Consultant is required to prepare an EIA repat is concise and limited to
significant environmental issueShe main text should focus on findings, conclusicearsd
recommended actions, supported by summaries afatsecollected and citations for any referenced use
interpreting those data. Detailed or uninterrupdeth are not appropriate in the main text and shbel
presented in appendices or a separate volume. Usipeth documents used in the assessment may not be
readily available and should also be assemblech iarmes. Organize the environmental assessmernt repo
according to the outline below.

The report should be prepared as per the follow@gcontents:

1. Executive Summary (ES): The Executive Summary shaiftror the report both in
form and content and should be about 10 percenength of the report. The
significant findings and recommended actions shbeldlearly discussed in the ES.

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

3. Policy, Legal and Administrative Framework: Thiscten will describe relevant
environmental policies, rules and administrativecpdures that need to be followed for
the proposed project. The relevant internation&irenmental agreements to which
Bangladesh is a party should also be discussed.

4. Project design and Description: This section wilbypde a brief but clear picture
about (i) type of project; (ii) category of proje¢iii) need for project; (iv) location
(use maps showing general location, specific locatand project site); (v) size or
magnitude of operation;(vi)Project influence areai) (proposed schedule for
implementation. The proposed project should berde=tt with reasonable details so
that the EIA report can be read as a standalonendet without reference to other
project documents. This section should presentpdmameters which should be
considered in the design for minimizing the envinemtal impact.

5. Analysis of Alternatives: Systematic comparison femsible alternatives to the
proposed project site, technology, design, and atjmer--including the "without
project” situation--in terms of their potential é@mwnmental impacts should be done.
The feasibility of mitigating these impacts; theapital and recurrent costs; their
suitability under local conditions; and their imstional, training, and monitoring
requirements have to be provided. For each o&lteenatives, the quantification of
the environmental impacts to the extent possibled aconomic values where
feasible should be given. The basis for selecting particular project design
proposed and justification for recommended emisd@arels and approaches to
pollution prevention and abatement have to be el

6. Environmental Baseline: This section will provideffient information on the

existing environmental baseline resources in thea aaffected by the project,
including the following:

(i) Physical Resources: (e.g. atmosphere (e.gjuality and climate), topography
and soils, surface water & groundwater, geologgfaeiogy)
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(i) Water Resources: (e.g. hydrology, surfaceewatnd groundwater system,
sedimentation, tidal influence, etc.)

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

(iv) Eisheries resources: (e.g. fisheries diversigh production, etc.)

(v) Ecology: (e.g. ecosystems, wildlife, forestgrer or endangered species,
protected areas)

(vi) Socio-economic condition:(e.g. population ac@mmunities (e.g. numbers,
locations, composition, employment), health faeiit education facilities,
socio-economic conditions (e.g. community structdiaenily structure, social
wellbeing), physical or cultural heritage, currese of lands and resources for
traditional purposes by indigenous peoples, strestwr sites that are of
historical, archaeological, paleontological, or hatectural significance,
economic development (e.g. industries, infrastmecfacilities, transportation,
power sources and transmission, mineral developnaarat tourism facilities,
etc.).

To assess the dimensions of the study area, tlevardl physical, biological, and
socioeconomic conditions before the project comreament should be discussed. The
relevant data related to the issues have to beatetl and reported.

7.

10.

Climate Change issues: Climate change aspects dbalyl regional and local
perspectives and the likely impacts on the Pr@eea and its surroundings should be
briefly discussed in this section.

Significant Environmental Impacts: This chapter|wieed careful interpretation.
Significant environmental and social impacts dug@roject location, and related to
project design, construction, and operations plshseild be discussed in detail in
this section. The prediction and assessment ofptisgect's likely positive and
negative impacts, in quantitative terms to the mixpossible should be made. The
mitigation measures and any residual negative itsp#tat cannot be mitigated
should be identified. The opportunities for enaimental enhancement should also
be explored. Estimates should be done on the eatah quality of available data,
key data gaps, and uncertainties associated watligirons; and the topics that do
not require further attention should be specifiédnsidering the impact the project
has to be classified into Categories of A, B ors(bar OP 4.01.

Cumulative and Induced Impacts: Cumulative impadtthe proposed Project and
other projects as well as induced impacts shoulprbeided in this section.

Environmental Management Plan: The environmentalagament plan (EMP) will

include mitigation and enhancement plan, compemsadind contingency plan as
well as monitoring plan including institutional angement for implementation of
the EMP. The EMP should also include tentative obsiplementation of the plan.
Guideline for preparation of EMP is includedAnnex 3.

The EMP should include a grievance redress meama(@RM). The mechanism
should be outlined to ensure that the project sponmsintains appropriate external
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11.

12.

channels for communicating with and receiving fesl questions, and complaints
from local stakeholders, as well as internal proces for following up and resolving
any complaints or grievances in a timely mannehe Techanism should include
more than one channel for receiving communicatem grievances (for example, a
hotline, a public information office, boxes to reeewritten complaints or queries,
etc. — depending on local preferences, literacel&vetc.), as well as indicating
requirements, responsibilities and budget for dagtimg, processing, and resolving
issues that arise, including providing feedbackctmmplainant(s) regarding the
resolution. The existence of the grievance meanamust be fully and proactively
disclosed to the public.

Stakeholder Consultation and Disclosure: The priogeof the consultations done
as per OP4.01 has to be included in this sectiahefEIA report. It is to be noted
that during the EIA process for all WB Category AdaB projects, the proponents
have to consults project-affected groups and lomaigovernmental organizations
(NGOs) about the project's environmental aspectd take their views into
account. The proponents’ initiates such consoltatias early as possible. For
Category A projects, the proponents consult thesaps at least twice: (a) shortly
after environmental screening and before the teofmseference for the EIA is
finalized; and (b) once a draft EIA report is pneggh In addition, the proponent
must consult with such groups throughout projéeiplementation as necessary to
address ElA-related issues that affect them.

Disclosure: For meaningful consultations betweenlibrrower and project-affected
groups and local NGOs on all Category A and B mtsjeproposed for WB
financing, the proponents must provide relevantematin a timely manner prior to
consultation and in a form and language (i.e. Banthat are understandable and
accessible to the groups being consulted. Theadised details done as per OP 4.01
should be provided in this section.

References: References should be provided to writtaterials both published and
unpublished, used in study preparation.

Annexes:

List of Environmental Assessment Preparers

Record of interagency and consultation meetingduding consultations for
obtaining the informed views of the affected peapid local nongovernmental
organizations (NGOs). The record specifies any nmeaother than
consultations (e.g., surveys) that were used taiobthe views of affected
groups and local NGOs

Data and Unpublished Reference Documents.
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Annex 3: Guideline for Preparing Environment Management Plan
Environmental Management Plan (EMP)

The Consultant is required to develop an Envirortelélanagement Plan (EMP) consisting of a set aéitde

and cost-effective mitigation measures and momigpend institutional plan to prevent or reduce isicemt
negative impacts to acceptable levels. This witllide measures for emergency response to accidental
events (e.g., fires, explosions), as appropriate Consultant will provide an estimation of the &ofs and
costs of the mitigation measures, and of the int&ital and training requirements to implement thém
particular this would include:

Environmental Mitigation & Enhancement Measuresc&nmend feasible and cost-
effective measures to prevent or reduce significedative impacts to acceptable
levels. Apart from mitigation of the potential adse impacts on the environmental
components, the EMP shall identify opportunitieat texist for the enhancement of
the environmental quality along the surroundingaarBResidual impacts from the
environmental measures shall also be clearly ifiedti The EMP shall include
detailed specification, bill of quantities, exeouti drawings and contracting
procedures for execution of the environmental ratt@gn and enhancement measures
suggested, separate for pre-construction, congirucnd operation periods. In
addition, the EMP shall include good practice gsidelated to construction and
upkeep of plant and machinery. Responsibilitiessfgcution and supervision of each
of the mitigation and enhancement measures shalpeeified in the EMP. A plan for
continued consultation to be conducted during immglietation stage of the project
shall also be appended.

Institutional Arrangements, Capacity Building andaifiings: The EMPs shall
describe the implementation arrangement needethéproject, implementation of
EMP, especially the capacity building proposalsluding the staffing of the
environment unit (as and when recommended) adeqtmtemplement the
environmental mitigation and enhancement measuFes. each staff position
recommended to be created, detailed job respomigibishall be defined. Equipment
and resources required for the environment unitl db& specified, and bill of
guantities prepared. A training plan and schedhkal e prepared specifying the
target groups for individual training programs, tbentent and mode of training.
Training plans shall normally be made for the dlieagency (including the
environmental unit), the supervision consultants e contractors.

Supervision and Monitoring: Environmental monitgriplan will be an integral part

of the EMP, which outlines the specific informatitmbe collected for ensuring the
environmental quality at different stages of projesplementation. The parameters
and their frequency of monitoring should be prodidalong with cost of the

monitoring plan and institutional arrangementsdonducting monitoring. Reporting
formats should be provided along with a clear ayeament for reporting and talk
corrective action. The EMP shall list all mandatgovernment clearance conditions,
and the status of procuring clearances.

Reporting: The EMP will specify the documentatiomdareporting requirements.
specifically, complete record will be maintained tmmpliance monitoring, effects
monitoring, trainings, grievances, accidents, iaoid, resource usage, waste disposal
guantities.
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Grievance Redress Mechanism. The EMP will desctifse grievance redress
mechanism (GRM) to address the project-related vgnees and complaints
particularly from the local communities.

EMP implementation cost. The EMP will also inclutie cost of its implementation
including personnel costs, costs on trainings,cesfenonitoring, additional studies,
and others.
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Annex 4: Terms of Reference of EIA Studies for Phasll|

1. Introduction

The Government of Bangladesh (GoB) through the Balegh Water Development
Board (BWDB) is planning to initiate the River Maygment Improvement Program
(RMIP)? primarily to rehabilitate and improve the existinght bank embankment of the
Brahmaputra River, and also to undertake river h@okection and construction of a road
over the new embankment. The GoB is seeking assistfrom the World Bank (WB)
for this purpose.

The program will be implemented in phases and énfitst phase, works will be carried
out for the 50 km priority reach of the embankmantl corresponding river bank; the
remaining works will be implemented under subseguydmase(s). In line with the
national regulatory as well as WB policy requiretserand in order to minimize the
negative environmental and social impacts of ttippsed interventions, the BWDB has
conducted a detailed environmental impact asseds{&X) for the priority reach of the
program. The present terms of reference (TOR) have been praped for the EIA
studies required to be conducted for the phase Ilbf the RMIP.

2. Background

Bangladesh is mainly comprised of the fertile alinfloodplains and the delta of the
Ganges-Brahmaputra-Meghna river system (Brahmapsgh through Bangladesh,
named as the Jamuna). These three rivers combthahe country to form the world's
third largest river, the Lower Meghna, which draiméo the Bay of Bengal via a
constantly changing network of estuaries and tide¢ks. Bangladesh is one of the most
vulnerable countries to natural disasters, maiglystream river floods during monsoon
season and coastal cyclones from the Bay of BeRdabds are of recurring phenomena
in Bangladesh, and in each year about 22 percettheofcountry is inundated. Major
floods occur when upland flood flows of the threeers converging to Bangladesh
coincide and combine with the heavy monsoon rdinfalis also difficult to regulate
these flood flows as over 90 percent of their riatchments areas are outside the
Bangladesh.

Brahmaputra is the largest of the three rivers Witfhest erosion and bank movements.
Prior to the construction of Brahmaputra Right Enkment (BRE), over bank spills

along the 220 km stretch of the right bank of theatBnaputra River used to cause
flooding on an area of about 240,000 ha. In ea8lg0s, the BRE was built to protect

from this flooding problem and to foster agriculgrowth in the protected area. The
original BRE had a setback of about 1.5 km fromBh@hmaputra's right bank and it was
allowed to have bank erosion life of 25-30 yearnspa the 1970s the embankment
started to fall under sporadic erosion attacks.imgui980s, the frequency of the BRE
breaches by erosion increased rapidly as longd¢iossccame within the range of rapidly

eroding river bends which could cause bank-linesierorates of several hundred meters
per year in early stages of bend formation. To @névlooding, these breaches were
typically closed by local BRE retirements at ab®d® meter set-backs. As a result of this
minimal set-back distance the BRE has been retesgral times in many places and at
present perhaps only 50 KM of the original BRE Femained in place. Currently, many

long stretches of the BRE are very close to therfbank line. Hence when embankment

20 The Program was earlier named as River Bank Ingmm&nt Program (RBIP).
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is breached at many places it is often left openl@sing of such breaching is becoming
impossible. Consequently, security of area protedig the BRE has been seriously
threatened and large areas of land and cities laite population like Sirajganj are
exposed to flooding.

Under Flood Action Program a Master Plan was pepar 1993 (River Training Studies
of the Brahmaputra River, 1993) for improving therfprmance of BRE. The Plan
recommended preparing a revamping program to béeimgnted over a period of 30
years with identified priority investments in phagi Based on these studies several hard
points were identified and river bank protectiovetanents were constructed at Sirajgan;,
Sariakandi, Mathurapar and Kalitola and the embarkrsections were improved. These
protection works have performed very well in kegpthe BRE anchored without much
ongoing maintenance.

3. Proposed Project

The main focus of the BRE rehabilitation works unB&IP is on its length alongside
the Brahmaputra/ Jamuna River from Bangabandhuu@ajrBridge to the Teesta River
(see Figure 1). The priority works will cover the approximateBO-kilometre long
priority reach from Sailabari to Hasnapara. Thiacte has the highest historic erosion
rates. The project may also include the option wfllaroad (highway) associated with the
flood embankment. The project’s physical works witlude:

River bank protection on portions of the westerghf) bank;

Embankment upgrading, reconstruction and realignmeincluding adding
drainage/control structures (regulators);

A new road on the embankment, along with a newgerictossing of the Teesta river.

Based on the field reconnaissance and the prelmninerphological assessment, the
project works has been divided into two phases:

Description Length Phase Tentative

(km) Schedule

Embankment, a service road over it, and 19 Phase I 2017 to 2022

riverbank protection from Jamuna Bridge

to Sailabari

Embankment, a service road over it, and 50 Phase | 2015 to 2020

riverbank protection from Sailabari to

Hasnapara

Embankment, a service road over it, and 77 Phase Il 2017 to 2022

riverbank protection from Hasnapara |to

Belka

A 2-lane highway on embankment 146 Phase IlI 201823
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4. Environmental Impact Assessment Studies

Proper environmental management will require enguthat the project would be
environmentally sound and sustainable, and thusisidec making incorporates
environmental and social aspects in addition thrigal, financial, and economic aspects.

The proposed program will be financed by WB withBGaontribution and therefore the
program has to comply with the legislative and @pliequirements of the GoB and the
WB. The Program has been assessed as the Categdryith respect to the national
environmental legislation and Environment Categéryin accordance with the WB

safeguard policies.

In compliance with the national as well as WB reguoients, the detailed Environment
Impact Assessment (EIA) has been conducted forptiwity reach (Phase 1) of the

Program. The EIA includes a comprehensive Enviemia Management Plan (EMP).
A detailed environmental baseline study was alsoedaooted as part of the EIA. In

addition, an environmental management frameworkEMas also prepared to guide the
ElAs of the Phases Il and IlI.

5. Objective of the Assignment

The objective of the assignment is to carry outtésks related to environmental aspects
in light of the TOR. These include preparation dfe tEnvironmental Impact
Assessmenti(including EMP) of the subsequent phase (Phasdrbbad construction on
the entire length of the embankment constructedagegl during RMIP Phases | and II).

6. Scope of Services

Carry out an overall Environmental Assessment (Ehd prepare Environmental
Management Plan (EMP) for the project area coveneder the feasibility study for

Phase IlIl. For the area covered under the detd#signs, conduct detail Environmental
Impact Assessment and prepare full Environmentahddament Plan (EMP). EIA and
EMP would be prepared according to the World Bankidélines and Operational

Policies and the GOB procedures. The Consultant fmailiarize themselves with the

project details and components. The Consultant Idhimteract with other preparation
consultants (i.e, design consultant, social coastjltetc.) to determine best way of
conducting environment activities. Consultant slaglpropriately plan the timing of the
deliverables.

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

A. Review the EIA and EMF of Phase |

Review the existing EIA report prepared for the RMRhase | including the EMP (and
for Phase Il if available).

Review the EMF prepared during the Phase | EIAystud

Review the detailed Baseline report prepared om#sés of extensive field investigations
carried out in the entire program area.

Determine any gaps particularly in the baselinegtigations carried out during the EIA
of Phase I.

B. Review the Project details

Obtain from the BWDB and design consultants alldbtails about the project
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Hold meetings with the design team to understaadtiope and nature of work
C. Scoping

Review the criteria used to determine the prognafinence area and project
influence area during the Phase | EIA.

Specify the boundaries of the study area for tlkessnent (project influence
area)

D. Describe the proposed project

Provide information on the following: location oll @roject-related development sites
and general layout and extent of facilities at @coyelated development sites;
diagrams/drawings of proposed structures; desigisbaize, capacity; pre-construction
activities; construction activities (land clearingnd grading, worker camps, if any),
schedule, staffing and support, facilities and ises; operation and maintenance
activities, staffing and support, facilities andvsees; management of risks, including
health and safety; life expectancy for major congmis. Components may include any or
all of the following: land clearing, sub-base layjnvearing course laying, carpeting, road
furniture and signage; crossings, toll booths, rdige, and nonstructural measures,
service road and route(s), adjustments to alignsperincluding earthworks;
repair/replacement of bridges; and resettlemeas.sitAlso describe sources of materials
used during proposed works; generation of wastdstair disposal, construction-related
vehicular traffic; resettlement, land acquisitiorsafety features; staffing and
accommodation of employees, including site clearascheduling of project activities,
approximate quantity and likely source of consinrcmaterials.

Provide maps and diagrams with appropriate scaléfustrate the general setting of
project-related development sites and key projeniponents. These maps and diagrams
shall include overall project layout, details ofdividual components, project time
schedule, and any related aspects.

E. Description of the Environment

Review the Baseline report prepared as part oEtheof the RMIP Phase | (and of Phase
Il if available) and identify gaps if any. Alsoview the reports of studies (if available)
conducted during the Phase | implementation. @lzdditional data as needed.
Assemble and evaluate and baseline data on theoemental characteristics of the study
area, including existing road network, vehiculaaffic, sensitive receptors along the
embankment, major markets and crossings, biolo@gedlres (habitats and rare species,
vegetation, fisheries, birds, terrestrial fauna)d &loodplain (recession) agriculture.
Include information on any changes anticipated itgefoe project commences.

(a). Physical environment: geology, topographylssalimate, surface and ground
water hydrology, annual peak discharge, ambientqaality; noise; vehicular
traffic; recurrence intervals of various peak dagjes and peak stages of various
discharges, erosion and sediment loading, exigtioggcted pollution discharges
and receiving water quality; instances of floodisigation/erosion;

(b) Biological environment: ecology: flora and faincluding rare or endangered
species; sensitive natural habitats, including ts@mies and reserves; biological
connectivity; potential vectors for disease; exoand aquatic weeds; application
of pesticides and fertilizers (current and projdcés agriculture production is
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expected to be increased);

(c) Socio-cultural environment: vehicular traffiatfern and composition, land use
(including current crops and cropping patterndhdiges and farm outputs and
inputs; transportation; land tenure and land ttlipresent water supply and water
uses (including current distribution of water res@s); control over allocation of
resource use rights; water-related human healthl@ms; cultural sites, present
and projected population; present land use/owngrsplianned development
activities; community structure; present and prigigcemployment by industrial
category; distribution of income, goods and sewsjigecreation; public health;
cultural properties; indigenous peoples, customd aspirations; significant
natural, cultural or historic sites, etc. PreseofcéllVV/AIDS and other sexually
transmitted diseases;

Provide chainage wise information along the twe@sidf the project intervention
and identify any critical aspects that need spexiakideration during design,
construction and operation.

F. Determination of the Potential Impacts of and Impats on the Proposed Project

i. Review the impact assessment carried out duringetAeof the Phase | ( and of Phase Il if
available) and identify gaps if any. Also revidwe treports of environmental and ecological
studies carried out during/before Phase | impleaten.

ii. Review the EMP compliance for the Phase| consbmgt particularly review the
institutional setup, implementation of mitigationeasures, environmental monitoring and
documentation, environmental monitoring reportsjiremmental quarterly progress reports,
and other reports. Determine gaps if any; alsoerdghe impracticality and or
inappropriateness of any EMP aspect such as itstial set up, mitigation measures,
monitoring measures, and others.

iii. Assess the potentially significant impacts on emvinent and people. This analysis will
require in depth interpretation. In this analysistinguish between significant positive and
negative impacts, direct and indirect impacts, mchediate and long-term impacts. Identify
impacts that are unavoidable or irreversible. Where possible, describe impacts
guantitatively, in terms of environmental costs drahefits. Assign economic values when
feasible. Characterize the extent and quality ogilable data, explaining significant
information deficiencies and any uncertainties eis¢ed with predictions of impact. Compare
the impacts with the baseline. Provide TORs fodisi to obtain the missing information.
Special attention should be given to:

(a). Impact from road construction: Impact on @uality: air pollution from asphalt
plants; dust; noise from construction, equipmend dmasting; impact on land
resources: crossing of rivers, streams, canalgarndes, loss of habitat; foreclosure
of other land uses; landslides; erosion; roadsite;limpact on hydrology: fuel and
oil spills; water pollution from spills or accumtga contaminants on road surfaces;
impact on biological environment: land clearance #ss of habitat; impacts on
biodiversity caused by facilitation of access tad aspontaneous settlements in
natural areas; impacts on wetland management; alordf hunting and
poaching/wood-cutting effect of the road constautiactivities, operation of batching
plant and asphalt plant, land clearing, vehiculasvement during construction,
establishment and operation of construction camgsther temporary facilities;

(b). Effect of road operation and maintenance;
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Vi.

vii.

viii.

(c). Socio-economic impacts on populations in mbjmfluence area (floodplain
dwellers, urban population, etc.) through: land dsenges; impacts on road-related
economic activities (e.g., local transportationealth effects (e.g., increased
incidence of air pollution related diseases); abaisioss of agricultural and residual
lands; destruction of properties; loss of livelidamr other social disruption; relocation
of infrastructures; unplanned settlements; noleeat to cultural and historical sites or
artifacts; demographic changes; potential for HINJ& and other sexually-
transmitted diseases. Also identify the impacts tduesettlement and new livelihood
options.

Conduct model study for the air quality and noisaegated by the project and predict the
impact on environment.

Determine the cumulative impact of the road comsitbn 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.

Analysis of Alternatives to the Proposed Project.

Describe alternatives that were examined in theseoaf developing the proposed project and
identify other alternatives that would achieve shene objectives. The concept of alternatives
extends to siting and design of new alignmentsrcsiog and type of construction material,
phasing, and operating and maintenance proceduesgjtlement sites and livelihood
support. Compare alternatives in terms of potergiaironmental impacts, capital and
operating costs (including mitigation measures #émeir monitoring), and institutional,
training, and monitoring requirements. To the expassible, quantify the costs and benefits
of each alternative, incorporating the estimatestof any associated mitigating measures.

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

Closely work with the design consultants that thoesemeters are incorporated in the design.

Development of an Environmental Management Plan (ENR)

Identify key mitigation and enhancement approachad prepare the impact specific

mitigation measures. Estimate the impacts and aifstse mitigation measures and of the

institutional and training requirements to impleinnem. If appropriate, assess compensation
to affected parties for impacts that cannot begaiéd. Prepare an EMP, including proposed
work programs, budget estimates, schedules, sga#imd training requirements, and other
necessary support services to implement the mitigaheasures, monitoring, etc. Include

measures for emergency response to accidentalseyemnt entry of raw sewage or toxic

wastes into rivers, streams, etc).

Prepare a detailed plan to monitor the implemeniati 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
floodplain). Include in the plan an estimate ofitalpand operating costs and a description of
other inputs (such as training and institutionaérsgthening) needed to implement the plan.
Include a regular schedule of monitoring the quadit surface and ground waters to ensure
that mitigation measures are effective. Providalgice for reporting and enforcement and
conducting environmental audits.
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xi. Estimate the costing of EMP, ECoP and provide resgg<lauses for incorporating in the bid
document.

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

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

7. Assist in Inter-Agency Coordination and Public/NGOParticipation.

Xiv. The Consultant will assist the government in cawating the EIA with relevant agencies

and the government will consult with affected greujkely 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 ghibalso 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 affectedug® in a timely manner prior to consultation
and in a form and language that is understandabtel accessible to the groups being
consulted. The Consultant should maintain a reaoirdhe public consultation (written and
video and pictorial proof) and the records shouidicate: means other than consultations) eg,
surveys) used to seek the views of affected stialeebp the date and location of the
consultation meetings, a list of the attendees thair affiliation and contact address; and,
summary minutes.

Institutional responsibility

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

xvi. Describe in details who will (a) implement the eowimental 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;

xvii.  Finalizethe draft EIA incorporating the comment from tloasultation;

xviii. ~ Translateandfinalize the EIA in Bengali.

8. Consulting Team composition and qualifications

i. The studies outlined require interdisciplinary ges with specialized sector knowledge (i.e.,
water resource and hydrology/embankment). The géskitls required of the Environmental
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Safeguard team are: environmental management pnncivil/river /embankment
engineer(s), with particular experience in dredgingjects, river training and embankment
construction and water-based transport; aquatitodgigt depending upon the predicted
impacts, land use planner, sociologist, archaesioghd communications / stakeholder
engagement. The consulting team must be ableetwdstrate appropriate skill mix and
depth of experience to cover all areas of the pepgaanalysis, 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 leaHirgstudies, 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.

9. Schedule/Duration of the study

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

10.Reports

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

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

Final Environmental Impact Assessment---submittetha end of 5 month of signing
the contract

Bengali Translation of the Environmental Impact éssment--submitted at the end dt 6
month of signing the contract.

11.Reporting
The consultant will report to the Project DirectBiyer Bank Improvement Project, Bangladesh
Water Development Board (BWDB).
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Figure 1: Location of Priority (Phase I) and Remainng (Phase Il) Project Location
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Annex 5: Structure of EIA Report

The Consultant is required to prepare an EIA repat is concise and limited to
significant environmental issueShe main text should focus on findings, conclusicasd
recommended actions, supported by summaries afdteecollected and citations for any referencesd use
interpreting those data. Detailed or uninterrupdeth are not appropriate in the main text and shbel
presented in appendices or a separate volume. Usipeith documents used in the assessment may not be
readily available and should also be assembledhim@pendix. Organize the environmental assessment
report according to the outline below.

The report should be prepared as per the follow@gcontents:

Executive Summary (ES): The Executive Summary shaufror the report both

in form and content and should be about 10 peritelgngth of the report. The
significant findings and recommended actions shduddcclearly discussed in the
ES.

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

Policy, Legal and Administrative Framework: Thisctien will describe relevant environmental
policies, rules and administrative procedures tieetd to be followed for the proposed projeEhe
relevant international environmental agreementw/icch Bangladesh is a party
should also be discussed.

Project design and Description: This section withyide a brief but clear picture
about (i) type of project; (ii) category of proje(ti) need for project; (iv) location

(use maps showing general location, specific locatand project site); (v) size or
magnitude of operation;(vi)Project influence ared) (proposed schedule for
implementation. The proposed project should berilest with reasonable details
so that the EIA report can be read as a standalooement without reference to
other project documents.

Analysis of Alternatives: Systematic comparison feasible alternatives to the
proposed project site, technology, design, and atjmer--including the "without
project” situation--in terms of their potential mwnmental impacts should be
done. The feasibility of mitigating these impadteir capital and recurrent costs;
their suitability under local conditions; and theirstitutional, training, and
monitoring requirements have to be provided. Facheof the alternatives, the
guantification of the environmental impacts to thent possible, and economic
values where feasible should be given. The bamissélecting the particular
project design proposed and justification for reoeended emission levels and
approaches to pollution prevention and abatemerd tabe provided.

Environmental BaselineThis section will provide sufficient informatiom ahe
existing environmental baseline resources in theaaaffected by the project,
including the following:

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

(i) Water Resources: (e.g. hydrology, surface ewatind groundwater system,
sedimentation, tidal influence, etc.)
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(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, forestserar endangered species, protected
areas, coastal resources, etc.)

(vi) Socio-economic condition:(e.g. population armanmunities (e.g. numbers, locations,
composition, employment), health facilities, edigcatfacilities, 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.).

To assess the dimensions of the study area, thevardl physical, biological, and
socioeconomic conditions before the project comrasrent should be discussed. The
relevant data related to the issues have to beatetl and reported.

Climate Change issues: Climate change aspectsoibalglregional and local

perspectives and the likely impacts on the Prgeea and its surroundings should
be briefly discussed in this section.

Significant Environmental Impacts: This chapterlwiéed careful interpretation.

Significant environmental and social impacts dugraject location, and related

to project design, construction, and operationselshould be discussed in detall
in this section. The prediction and assessmenteiptoject's likely positive and

negative impacts, in quantitative terms to the mixpmssible should be made. The
mitigation measures and any residual negative itspt@t cannot be mitigated

should be identified. The opportunities for enaimental enhancement should
also be explored. Estimates should be done omxtent and quality of available

data, key data gaps, and uncertainties associatadoredictions; and the topics

that do not require further attention should becHe. Considering the impact

the project has to be classified into Categorie&,d or C as per OP 4.01.

Cumulative and Induced Impacts: Cumulative impatthe proposed Project and
other projects as well as induced impacts shoulgrbeided in this section.

Design Parameters: This section should presenpdh@meters which should be
considered in the design for minimizing the envinemtal impact.

Environmental Management Plan: The environmentatagament plan (EMP)
will include mitigation and enhancement plan, conmgagion and contingency
plan as well as monitoring plan including institutal arrangement for
implementation of the EMP. The EMP should also udel tentative cost of
implementation of the plan. Guideline for prepamatof EMP is included below.

Stakeholder Consultation and Disclosure: The prdioge of the consultations
done as per OP4.01 has to be included in thisaseofithe EIA report. It is to be
noted that during the EIA process for all WB CatggA and B projects, the
proponents have to consults project-affected grams local nongovernmental
organizations (NGOs) about the project's envirortaleaspects and take their
views into account. The proponents’ initiates swmnsultations as early as
possible. For Category A projects, the proponeotssult these groups at least
twice: (a) shortly after environmental screening &efore the terms of reference
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for the EIA is finalized; and (b) once a draft Et@port is prepared. In addition,
the proponent must consult with such groups througproject implementation
as necessary to address ElA-related issues tlegat affem.

Disclosure: For meaningful consultations betweea Horrower and project-
affected groups and local NGOs on all Category A Bnprojects proposed for
WB financing, the proponents must provide relevaaterial in a timely manner
prior to consultation and in a form and languagee. (iBangla) that are
understandable and accessible to the groups beingulted. The disclosure
details done as per OP 4.01 should be providedisrsection.

Grievance MechanismA mechanism should be outlined to ensure thaptbgect
sponsor maintains appropriate external channelscéwnmunicating with and
receiving feedback, questions, and complaints fiaral stakeholders, as well as
internal procedures for following up and resolvieugy complaints or grievances
in a timely manner. The mechanism should includeenthan one channel for
receiving communications and grievances (for examp@a hotline, a public
information office, boxes to receive written comipta or queries, etc. —
depending on local preferences, literacy levels,)etas well as indicating
requirements, responsibilities and budget for dammg, processing, and
resolving issues that arise, including providingedieack to complainant(s)
regarding the resolution. The existence of thevgmce mechanism must be fully
and proactively disclosed to the public.

Discussions and Conclusian$he essential issues in the EIA report should be
summarily discussed and the conclusions are taddeded in this section.

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

Annexes:
List of Environmental Assessment Preparers

Record of interagency and consultation meetinggluding consultations for

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

Data and Unpublished Reference Documents

Guideline for Preparing Environment Management Plan
Environmental Management Plan (EMP)

7, = " H
5
5 7

. @ #. 7,
= 6 C

Environmental Mitigation & Enhancement Measuresec&nmend feasible and cost-effective
measures to prevent or reduce significant negathmacts to acceptable levels. Apart from
mitigation of the potential adverse impacts on ¢éin@ironmental components, the EMP shall
identify opportunities that exist for the enhancamef the environmental quality along the
surrounding area. Residual impacts from the enumemtal measures shall also be clearly
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identified. The EMP shall include detailed speeifion, bill of quantities, execution drawings

and contracting procedures for execution of theirenmental mitigation and enhancement
measures suggested, separate for pre-construat@mrstruction and operation periods. In

addition, the EMP shall include good practice gaiddated to construction and upkeep of plant
and machinery. Responsibilities for execution angesvision of each of the mitigation and

enhancement measures shall be specified in the BMan for continued consultation to be

conducted during implementation stage of the ptgkall also be appended.

Capacity Building & Training: The EMPs shall debserithe implementation arrangement needed
for the project, especially the capacity buildingogmsals including the staffing of the
environment unit (as and when recommended) adequatinplement the environmental
mitigation and enhancement measures. For each mtaffion recommended to be created,
detailed job responsibilities shall be defined. iBqment and resources required for the
environment unit shall be specified, and bill okqtities prepared. A training plan and schedule
shall be prepared specifying the target groupsnidividual training programs, the content and
mode of training. Training plans shall normally tmade for the client agency (including the
environmental unit), the supervision consultant #re contractors.

Supervision & Monitoring: Environmental monitoringan 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 monitgrpplan and institutional arrangements for
conducting monitoring. Reporting formats shoulddsevided along with a clear arrangement
for reporting and talk corrective action. The EMRl$ list all mandatory government clearance
conditions, and the status of procuring clearanéeklitionally, the EMPs shall include as
separate attachments, if applicable, Natural Haltan and/or Cultural Properties Plan to
satisfy the requirements of the World Bank safedyoaicies.
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+ @ 8 -+

This Environmental Assessment (EA) will be prepaiedddress the environment effects
in planning, designing, constructing, and operatdrihe resettlement sites (RS) to be
selected in remaining phases of River Managemeptrdwement Project (RMIP). The
phases may require land acquisition and subsegesettlement of people affected by the
Project. Resettlement sites for the affected hoaldsh(AHs) will be developed under
RMIP. The proposed RS will accommodate all civiceaities such as water supply,
internal access road, drains, health centers, §chwrket, ponds, household latrines,
electricity, etc. The development of these RS igeeked to generate both positive and
negative environmental impacts during preconstongtconstruction and operation and
maintenance (O/M) phase. Since the resettlemeatdstelopment will take place in
advance of other project components an environrhestsessment has to be conducted
for RS apart from other project components, whidhbe covered in the Comprehensive
EIA. In order to prevent and mitigate adverse intpan environmental management plan
(EMP) and a community environmental management (TAMEP) shall be developed for
construction phase and operation phase.

A tentative guideline is providing below to carmtd&A of RS.
General Information:

The RMIP is Category A project due to the compiexaf environmental issues in
accordance environment assessment (OP/BP 4.01ethdd®egory as per ECR’97. All
the RS will be appraised as Category A.

1. Introduction

Description of land to be selected for RS, suclplaf survey numbers, village, Union,
district and area of the land as well as numbeAlds to be accommodated and the
provision of amenities etc. must be mentioned btear

2. Project Description

Goal, objectives and significance of the propos&daRd relevance of the RS in light of
the RMIP and the existing development plans ofrégon are to be mentioned clearly.
Background information and overall scenario of {h®posed activity, procedures
adopted for selection of AHs, Criteria for selentwf the site for the proposed activity,
such as environmental, socio-economic, minimizatibimpacts, ecological sensitivity,
Impact of existing activities on the proposed attjwetc. should be spelt out. Resource
and manpower requirements have to be detailed. Tramae for project initiation,
implementation and completion should be detailedsddiption will also include the
following:

Total site area

Total built up area (provide area details) andl @at#ivity area
Source of water and consumption

Source of power and requirement

Source of Power
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Connectivity to the town, utilities and transpodat networks community
facilities

Type of construction material to be used

Environmental liability of the site

Existing structure / type of material — demolitidebris etc.

Essential Toposheets / Maps showing the plots( élldistributed to Ahs) and
amenities.

A map of the study area with 1 km buffer of the &8a, delineating the major
topographical features such as land use, drailagations of habitats, transport
networks , cultural features, industries if anyhia area are to be mentioned.

Contour map on 1:10000 scale for the influence afaasettlement site showing
the various proposed breakup of the land.
3. Site Selection and Planning

The environmental impacts of construction and dpmraare established during the early
phases of site selection and planning. Plannintg, stlection and design form an
important stage in the development of these projemtd will determine their
environment impact(s). Some Important factors fewedlopment, which should be
addressed, are: -

Status of ownership of land

The boundaries of the project area

A map that identifies the locations of all proposiedelopment activities; and
Exiting drainage pattern

Any forest-cover within the proposed developmeatah.

4. Description of the Environment

Environmental data to be considered in relatiomegettlement site development would
be:

(a) land (b) ground water, surface water (c) ajrkiwlogical environment (e) noise (f)
Socio economic environment.

4.1 Land Environment

The first feature which should influence the depetent of a new project is the existing
land use pattern of the neighbourhood of the ptojeether the proposed development
conforms to the development for that area or not.

The following parameters have to be addressed utigerbaseline data for land
environment.

a. Topography- Slope form Landform and terrain gsial
b. Soil- Type and characteristics porosity and @etnility
4.2 Air Environment

Recent climatological data is to be obtained froearast Meteorological Department
(MD) station for one full year. Micro meteorologicdata consisting of wind speed,
wind direction, temperature, cloud cover, (amoumd &eight), humidity, inversions,
rainfall (peak and average daily rainfall) and wirake patterns, from primary and
secondary sources in the study area.
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Description of base line data of ambient air pat@nsenamely PPM, nitrogen dioxide,
Sulphur dioxide, and carbon monoxide are to bescted.

4.3 Noise Environment

Construction equipment and road traffic are theomapurces of noise. Baseline data of
noise at the project area and the neighbourhoodahadreas is to be ascertained.
Daytime and nighttime data should be collected.

4.4 Water Environment

Identify Project activities, including constructig@mase, which may affect surface water
or groundwater.

Baseline water quality from all sources such asugdowater, surface water need to be
determined and compared to the water quality nqurascribed for drinking water .

4.5 Biological Environment

Baseline data on the flora and fauna for the sarég is to be detailed out. An inventory
map is to be prepared along with a descriptionhef éxisting terrestrial, wetland and
aguatic vegetation. If there are any rare and eyelaxa species in the study area they
are to be clearly mentioned.

4.6 Socio Economic & Health Environment

Baseline data should include the demography, segihs, existing infrastructure
facilities in the proposed area.

4.7 Solid Waste

Solid wastes from construction sector can be caisgp into two phases i.e. during
construction & during operation. Details of theléaling are to be given:

_ Construction or demolition waste, i.e., massive mert waste

_ Household waste, i.e., biodegradable and reclciaaste

_ Hazardous waste

_ E-waste

5. Analysis of Alternatives

It is apprehended that land will be acquired aneblumtary resettlement for affected
people will be required to implement all the comgots of RMIP. 101. To relocate and
resettle the Project Affected Households (AHS), Pieject has to develop some RS
area. Therefore, ‘do nothing’ or ‘without RS’ optics not really an alternative since the
objective of the RS is to develop resettlemenssitgh all necessary civil amenities for
all the affected households (AHs) especially foe thulnerable groups and the
surrounding communities to be affected by the RMIP.

The Consultant may use the following criteria ite Sielection for all RS.

Location of all RS were selected based on the gsSom to minimize
resettlement of people and loss of houses;

Location of RS will be less vulnerable to floodesosion action
All RS should be in close proximity of the preseffected location,

Preferences on open fallow (priority) or agricudtutand with less homesteads
were given,
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All RS should have good communication facility, .eajong the road and close to
the road network; and

All RS should have reasonable access to the loagtets.
6. Anticipated Environmental Impacts and Mitigation Measures:
6.1 Land Environment

Anticipated Impacts:

Some of the anticipated impacts, which need todoeessed, are

 Impact on the natural drainage system and sodlien.

* Loss of productive soil and impact on naturalmge pattern.

» Study of the problem of land slides and assestmiroil erosion potential and the
impact

Mitigation Measures:

Proper mitigation measures have to be suggested.

« If the topsoil is proposed to be preserved, tbits relating to the quantity of topsoil
stored, demarcated area on plan where it is stlmdy with preservation plan is to be
given

* Details of soil erosion plan are to be given.

6.2 Air Environment
Anticipated Impacts:

Impacts on air quality during the construction aperation phase should be predicted.
The existing surrounding features of the study amd impact on them should be
addressed separately. It is necessary to predidotlowing if any

* Prediction of point source emissions

» Prediction of air emissions from the vehiclesindgrthe construction and operation
phases.

Mitigating Measures:

Mitigative measures are to be proposed during thestcuction stage as well as the
operational stage of the project. Some measures ligsted include: -

» Mitigative measures during construction phase tlugeduce the emissions during
loading, un-loading, transportation and storageowoistruction materials.

» Greenbelt development in RS. ( Provide a treatptéon area at each RS)

* Dust mitigation

6.3 Noise Environment

Impact of project construction/operation on the seoion account of construction
equipment and road traffic is to be studied.

Anticipated Impacts:

* Noise due to demolition / construction activities

 Impact due to present and future transportatativities

* Impact of noise due to work at night.

Mitigating measures:
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« Site plan and details for construction managersbowing the layout of noise and dust
barriers should be given

6.4 Water Environment
Impact of construction and operational phases erstiface and ground water .

Anticipated Impacts:

_ Impact of water withdrawal on surface water ibé¢ogiven
_ Impact on ground water potential is to be detiaile

_ Waste water generation

Mitigating measures:

Prediction of ground water contamination and sutggesnitigating measures to minimize
the pollution level

_ Hydrogeological information should be clearlyaiketd.
_ Details of water conservation within the building
_ Details of rainwater harvesting to recharge ttoeigd water

6.5 Biological Environment

Impact of project during construction and operailorphases on the biological
environment on account of project activity is todsailed.

Anticipated Impacts:

Impact of construction activity on flora and fausdo be given.

Mitigating measures :

» Tree survey plan showing protected / presenteainsplanted / removed trees are to the
given.

 Proposed landscape plan with details about spélaat are to be planted are to be given

6.6 Socio Economic Environment

Anticipated Impacts:

Predicted impact on the communities of the propassivity is to be given. Impact on
surroundings on socio-economic status is to bdlddta

Mitigation measures:
Mitigation measures to reduce adverse effectscabe given.

6.7 Solid waste and Environment
Anticipated impacts

Impact of the project during construction and operal phases for generation of waste
is to be assessed.

Mitigation measures:

Options for minimization of solid waste and envimantally compactable disposal are to
be given. Management and disposal of temporarytsires, made during construction
phase are to be addressed. Mitigation measure$diodling biomedical wastes, e-
wastes, municipal solid waste are to be detailed.

7. Risk Assessment (ERA) and Disaster Management:
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Discuss emergency plans for any environmental reskd such as earthquakes , high
flood , land slide etc.

» Types of Emergency; internal and external origin
» Emergency evacuation plan
* Emergency Procedures

8. Project benefits

This section details out the improvements in plglsicfrastructure, social infrastructure
if any. Also it details out any employment potehéiad other benefits that are accrued if
the project is taken up.

9. Design Consideration in the RS

(a) resettlement sites should be located at a a safandie(minimum 100 m for the
priority reach as suggested by the desing congylemay from the protected
riverbanks (if any localized failures occur for kaprotection works, the bank
erosion will extend maximum of 50 m distance idaccording to the design
consultanty

(b) immediate river bank protection works will be cadiout before developing the
resettlement sites (and is part of the resettlemélage construction contract) to
prevent them to be exposed to the risk of bank@mnps

(c) the resettlement sites will be raised to a 100-ykad level (including climate
change allocation) and properly compacted, and

(d) slopes of the resettlement sites that are expmséidod waves will be protected
with concrete blocks against wave erosion simdahe main embankment.

10. Environmental Management Plan (EMP)

Description of mitigation plan : Detailled EMP may be formulated to mitigate the
residual impacts which should inter alias include impact due to change in land use;
impacts on air, noise and water; impacts due t® ddsgricultural land and grazing land
besides other impacts of the projects. EMP shadl atldress the land development and
erosion susceptibility of RS sites as well as thiestruction and occupational health and
safety issues. Budgeting of the EMP should be deduin EIA. The EMP will also
provide the following aspects:

* Sewage Management

* Wastewater Management

« Site and Building Management

* Provisions should be kept for the integrationsofar and other energy conservation
methods.

Monitoring and Institutional arrangements: The detail monitoring plan and
institutional responsibility is provided in the EfAr Phase I. The Phase | institutional
arrangement and monitoring procedure will be rediveriring later phases and the
revised setup will be followed.

11.Community Environmental Management Plan for the Sutainability
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Experience showed that the lack of community ingotent in the management of water
supply and sanitation facilities of resettlemet¢sihas resulted in to the defunct water
supply system, clogged drains, muddy roads and giehic sanitation systems.
However, involvement of both designated operatod atommunity are key
requirements for sustainable management of theciitiés. Hence, a community
environmental management plan (CEMP) will be prepos the EA, where both
operator and community will be involved to implerhemd monitor all community
infrastructures (e.g., water supply and sanitafiacilities, roads, drainage etc.). A
Community Environmental Management Committee (CEMISY will be proposed for
RS to supervise the implementation of the CEMRaddition the CEMC may raise the
awareness for using renewable energy, Environmeedly Improved Cook Stove and
Preparing of Compost from Organic Waste.

12.Summary & Conclusion (Summary EIA)

This document should summarize the significantifigd of the study. The summary
must describe each significant environmental issukits resolution in sufficient detail
so that its importance and scope, as well as theoppateness of the approach taken to
resolve it are well understood. Wherever possitile, summary should make use of
base maps, tables and figures given in the report.

13. Disclosure of consultant engaged

This chapter shall include the names of the coastdtengaged with their brief resume
and nature of consultancy rendered. Publish th& Ei#& reports in both English and
bangla language as understood by the affected @&api relevant stakeholders as per
the World Bank Guidelines.

Enclosures
Conceptual plan / Questionnaire / Photos
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ECoP 1: Waste Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

General Soil and water The Contractor shall

Waste pollution 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 and The Contractor shall

Waste environmental impacts
due to improper waste
management practices

- Collect chemical wastes in 200 liter drums
(or similar sealed container), appropriately
labeled for safe transport to an approved
chemical waste depot.
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Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

- 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 to prevent seepage in case of spills

ECoP 2: Fuels and Hazardous Goods Management

Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Fuels and Materials used

hazardous
goods.

construction have a
potential to be a
source 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.

in The Contractor shall

- Prepare spill control procedures and submit
the 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
construction  personnel, appropriate to
materials in use.
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

- 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 vehicles or heavy
machinery. The area shall preferably sl
or drain to a safe 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 laled with the nam
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 uidelines
Waste and disposal of 9 9

proposed in ECPs 1 and 2.
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
hazardous materials - Minimize the generation of sediment, oil
and general and grease, excess nutrients, organic matter,
construction  waste, litter, debris and any form of waste
and accidental spillage (particularly petroleum and chemical wastes).
These substances must not enter waterways,
storm water systems or underground water
tables
Discharge During construction The Contractor shall
from both  surface and . Install t drai ks (ch |
construction groundwater quality nstall temporary drainage works (channels

sites

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.

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 dust The 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.
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Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact

Source
- 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)

Construction Construction works in  The Contractor Shall

activities  in
water bodies

the water bodies will

increase sediment and - Dewater sites by pumping water to a

contaminant loading, ﬁf,?"ﬁ?:t gi?f:?tl pg;)frs‘i[toe release off site — do
and effect habitat of pump y

fish and other aquatic - Monitor the water quality in the runoff from
biology. 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 The Contractor Shall
shallow depths s
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
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
that are no longer in use or needed shall be
properly decommissioned
Depletion and - Install monitoring wells both upstream and
pollution of downstream areas near construction yards and

grou ndwater resources

construction camps to regularly monitor the
water quality and water levels.

- Protect groundwater supplies of adjacent
lands

ECoP 4: Drainage Management

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Excavation Lack of proper The Contractor shall

and earth drainage for . p f t/avoid
works, and rainwater/liquid waste repare a - program  for - preventavol

construction
yards

or wastewater owing
to the construction
activities harms
environment in terms
of water and soil
contamination, and
mosquito growth.

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.
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Project Environmental
Activity/ Impacts
Impact

Source

Mitigation Measures/ Management Guidelines

- 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

- Do not allow ponding of water especially

water mosquito breeding near the waste storage areas and construction
camps
- 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 Soil contamination The Contractor shall

Sites with  will  occur  from

dredge spoils  drainage of dredged g I_Ensure that dredged sand used f_or land

spoils filing 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
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
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
hazardous and
toxic

chemicals

Spillage of hazardous The Contractor shall
and 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

- ldentify the cause of contamination, if it is
reported, and contain the area of
contamination. 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
material stock
piles

Erosion from The Contractor shall
construction material
stockpiles may
contaminate the soils

- Protect the toe of all stockpiles, where
erosion 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
construction slopes are susceptible as possible.

sites

for erosion of top
soils, that affects the
growth of vegetation

- Mulch to protect batter slopes before
planting
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
which causes - Cover unused area of disturbed or exposed
ecological imbalance. surfaces immediately with mulch/grass
turfings/tree plantations
Construction The impact of soil The Contractor shall
activities and erosion are 0] . Locate stockpil f drai i
material Increased run off and ocate stockpiles away Irom drainage lines
stockpiles sedimentation causing - Protect the toe of all stockpiles, where

a 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, and (iii)
destruction of
vegetation by burying
or gullying.

erosion 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 cutffill
batter slopes to control water runoff speed
and hence erosion

- 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 Earthworks will  The Contractor shall

clearing and impact the fertile top

earth works

soils that are enriched
with nutrients required
for plant growth or
agricultural
development.

- Strip the top soil to a depth of 15 cm and
store in stock piles of height not exceeding 2m.

- Remove unwanted materials from top soil
like grass, roots of trees and similar others.

- 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.
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Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

- 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 sail.
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 penetrati
and revegetation

Transport

Vehicular movement
outside ROW  or
temporary access
roads will affect the
soil fertility of the

agricultural lands

- Limit equipment and vehicular movements to
within the approved construction zone

- Construct temporary access tracks to cross
concentrated water flow lines at right angles

- Plan construction access to make use, if
possible, of the final road alignment

- Use vehicle-cleaning devices, for example,
ramps or wash down areas

ECoP 8: Topography and Landscaping

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Land Flood plains of the The Contractor shall

clearing and existing Project area

earth 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 rain-
cut that will change the shape of topography.

- Cover immediately the uncovered open
surface that has no use of construction activities
with gras-cover and tree plantation to prewv:
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

soil erosion and bring improved landscaping

ECoP 9: Sand Extraction

Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Sand Sand extraction can The Contractor shall:

extraction potentially impact the

- 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.

- not collect large quantities of sand from any
single location

- not excavate deeper than 3 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 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.

aquatic habitat, water
quality, and key
aquatic species and
their food availability.
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
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
Activity/
Impact
Source

Environmental Mitigation Measures/ Management Guidelines
Impacts

Construction
vehicular
traffic

Air quality can be The Contractor shall
adversely affected by
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

- 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

- Fit machinery with appropriate exhaust
systems and emission control devices. Maintain
these devices in good working condition
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Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

combustion of fuels.

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-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
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Project
Activity/
Impact
Source

Environmental Mitigation Measures/ Management Guidelines
Impacts

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 - Maintain all vehicles in order to keep it in
traffic vehicular traffic P

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
machinery

Noise and vibration The Contractor shall
may have an impact

on people, property, - Appropriately site all noise generating

fauna, livestock and activities to avoid noise pollution to local

the natural residents _ _
environment. - Use the quietest available plant and

equipment

- Modify equipment to reduce noise (for

example, noise control kits, lining of truck

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 Contractotlisha
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

activity may have an impact - Notify adjacent landholders prior any

on people, property,
fauna, livestock and

the natural
environment.

typical noise events outside of daylight hours

- 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

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, \-/eRee(t:i;t?:gn disturbance to  surrounding
offer fruits and/or 9
timber/fire wood, - Use appropriate type and minimum size of

protect soil erosion
and overall keep the
environment very
friendly to human-
living. As such
damage to flora has
wide range of adverse
environmental
impacts.

machine to avoid disturbance to adjacent
vegetations.

- Get approval from supervision consultant for
clearance of vegetation.

- 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.
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

- 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 Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Construction The location of The Contractor shall

activities construction activities - . _
can result in the loss - Limit the construction works within the

of wild life habitat and designated sites allocated to the contractors

habitat quality,. - 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
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Project
Activity/
Impact
Source

Environmental Mitigation Measures/ Management Guidelines
Impacts

- 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

Clearance of The Contractor shall
vegetation may impact . -
shelter, feeding and/or Restrict the tree removal to the minimum

breeding and/or requwgd. _
physical  destruction - Retain tree hollows on site, or relocate

and severing of habitat hollows, where appropriate

areas - 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
camps

lllegal poaching - 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

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 of wastes into - Contain oil immediately on river in case of
accidental spillage from vessels and ships and

- Ensure the riverine transports, vessels and
ships are well maintained and do not have oil
leakage to contaminate river water.
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts
Impact
Source
the river in this regard, make an emergency oill spi
containment plan to be supported with
enough equipments, materials and human
resources
- Do not dump wastes, be it hazardous or
non-hazardous into the nearby water bodies
or in the river
Construction The main potential The Contractor shall
activities on  impacts 1o aquatic - follow mitigation measures proposed in
the land flora and fauna River ECoP 3 : Water Resources Management and
are increased : 9

suspended solids from

earthworks  erosion,
sanitary discharge
from work camps,

and hydrocarbon spills

EC4: Drainage Management

Filling of ponds for
site preparation will
impact the fishes.

The Contractor shall

- 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
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Construction
vehicular
traffic

Increased traffic use The Contractor shall

of road by

construction vehicles
will affect the

movement of normal
road traffics and the
safety of the road-
users.

- Prepare and submit a traffic management plan
to the CSC for his approval at least 30 days
before commencing work on any project
component involved in traffic diversion and
management.

- Include in the traffic management plan to
ensure uninterrupted traffic movement during
construction: detailed drawings of traffic
arrangements showing all detours, tempot
road, temporary bridges temporary diversic
necessary barricades, warning signs / lights,
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Project Environmental Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

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/teleph
number of the concerned personnel

Name and contact address / telephone
number of the Contractor

Inconvenience is sincerely regretted.

Accidents and - Restrict truck deliveries, where practicable, to
spillage of fuels and day time working hours.
chemicals

- 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 Mitigation Measures/ Management Guidelines
Activity/ Impacts

Impact

Source

Construction The presence of The Contractor shall

activities in - construction and - Not obstruct other normal riverine transport
River dredging barges, pipe X A P
lines and other while doing riverine transport and works
construction activities - ldentify the channel to be followed clearly
in the river can cause using navigation aids such as buoys, beacons,
hindrance and risks to and lighting
the river traffic. - Provide proper buoyage, navigation lights

and markings for bridge and dredging works
to guide the other normal riverine transport
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Project
Activity/
Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

- 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 - Locate the construction camps at areas

construction are the  important which are acceptable from enF\)/ironmentaI

camps locations that have cecepl . '
significant  impacts cultural or 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 construdteogether
with the location of site roads, fuel store
areas (for use in power supply generatc

Bangladesh Water Development Board

C-20



Environmental management Framework (EMF) for RManagement Improvement Program (RMIP)

Project
Activity/
Impact
Source

Environmental Mitigation Measures/ Management Guidelines
Impacts

solid waste management and dumping
locations, and drainage facilities, prior to
the 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
Camp
Facilities

Lack of proper Contractor shall provide the following facilities i
infrastructure the campsites
faciliies , such as

housing, water supply - Adequate housing for all workers

and sanitation - Safe and reliable water supply. Water sup
facilities will increase from deep tube wells of 300 m depth that
pressure on the local meets the national standards

services and generate - Hygienic sanitary facilities and sewerage
substandard  living system. The toilets and domestic waste water
standards and health will be collected through a common sewerage.
hazards. 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 créches 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
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Project Environmental Mitigation Measures/ Management Guidelines

Activity/ Impacts

Impact

Source
of education whose mothers are construction
workers
- Provide in-house  community/common
entertainment facilities. dependence of local
entertainment outlets by the construction
camps to be discouraged/prohibited to the
extent possible.

Disposal of Management of The Contractor shall

waste wastes 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 equipments/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
for cooking fuel wood by
construction workers

The Contractor shall

- Provide fuel to the construction camps for
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Source
purposes will  impact the their domestic purpose, in order to discourage
natural flora and them to use fuel wood or other biomass.
fauna

- Made available alternative fuels like natural
gas or kerosene on ration to the workforce to
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 and There will be a The Contractor shall

Hygiene 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.

- 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 safety The Contractor shall

facilities to the

- Provide appropriate security personnel
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construction  camps
may create security
problems and fire
hazards

(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
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
equipments 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 of the The Contractor shall

Restoration 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
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Impacts

future employment in O&M of the project.

ECoP 18: Cultural and Religious Issues

Project
Activity/
Impact
Source

Environmental Mitigation Measures/ Management Guidelines
Impacts

Construction
activities near
religious and
cultural sites

Disturbance from The Contractor shall
construction works
to the cultural and
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
foot 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 toparticipate in praying
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
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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

ECoP 19: Worker Health and Safety

Project

Activity/

Impact
Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Best practices

Construction  works The 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 diseases
etc), (ii) risk factors
resulting from human
behavior (e.g. STD,
HIV etc) and (iii) road
accidents from
construction traffic.

- 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
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- 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

Child and pregnant The Contractor shall

labor

- not hire children of less than 14 years of age
and preghant women or women who delivered
a child within 8 preceding weeks, in
accordance with the Bangladesh Labor Code,
2006

Accidents

Lack of first aid
facilities and health
care facilities in the
immediate  vicinity
will aggravate the
health conditions of
the victims

- Provide health care facilities and first aid
facilities are readily available. Appropriately
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
Camps

Lack  of  proper
infrastructure

facilities, such as
housing, water supply
and sanitation
facilities will increase
pressure on the local

services and generate

substandard living
standards and health
hazards.

The Contractor shall provide the following
facilities in the campsites to improve health and
hygienic conditions as mentioned in ECoP 17
Construction Camp Management

- Adequate ventilation facilities

- Safe and reliable water supply. Water
supply 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
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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 - The contractor shall provide portable toilets
sanitation sanitation facilities at at the construction sites, if about 25 people are
facilities at the construction sites working the whole day for a month. Location
construction cause inconvenience of portable facilities shall be at least 6 m away

sites

to the construction
workers and affect
their personal
hygiene.

from storm drain system and surface waters.
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

on The Contractor shall follow the following ECPs to

health and hygiene of reduce 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
and basic knowledge
in health care among
the construction
workforce, make
them susceptible to
potential diseases.

awareness The Contractor shall

- 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
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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
STleducation 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
phase on 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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