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Glossary

Aila Major Cyclone, which hit Bangladesh coast on May 25, 2009

Aman Group of rice varieties grown in the monsoon season and harvested in th
monsoon season. This is generally transplaatatie beginning of monsoon fro
July-August and harvested in Novemi@ec. Mostly rairfed, supplementa
irrigation needed in places during dry spell.

Arat Generally an office, a store or a warehouse in a market place from which A
conducts his busess.

Aratdar Main actor act as a wholesaler or commission agent or covers both functions
same time; carries out public auctions and is the main provider of credit |
marketing chain.

Aus Group of rice varieties sown in the pgmonsoon seasoand harvested in th
monsoon season. These are broadcasted/transplanted during-Ayéfrchnd
harvested during Junkuly. Generally raitied, irrigation needed for HYV T. Aus.

B When preceding a crop means broadcast (B. Aus)

Bagda Shrimp Penaeus monaah), brackish/slightly saline water species.

Bazar Market

Baor Baor dead arm of a river in the Moribund Delta as in the case of the Gange
called oxbow lake. It appears as a saucer shaped depression. The term
synonymous to beel, familian the southwestern part of Bangladesh

Beel A saucershaped natural depression, which generally retains water throughc
year and in some cases seasonally connected to the river system.

Bepari Middleman in the marketing chain who transports the prsdiacthe other place:
use of term depends on the location, sometimes also used synonymous
retailer.

Boro A group of rice varieties sown and transplanted in winter and harvested at tl
of the premonsoon season. These are mostly HYV and fdligated, planted ir
DecembefJanuary and harvested before the onset of monsoon in Kgaiyl

Charland The chars, otherwise know as charlands, are riverine lands located in the
river basins of the main rivers of Bangladesh. They are locatecedratiks of the
river and islands in the misteam of the main channel that are created by
continual shifting of these rivers and emerge from the deposition of sand a
from upstream

Faria Local trader/agent/intermediary.

Golda Prawn(Macrobrachum rosenberg)i nonsaline/fresh water species

Gher Farmlands converted into ponds with low dykes and used for cultivatic
shrimp/prawn/fish.

Haor A back swamp or bowshaped depression located between the natural leve
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Haat

Jaal

Jolmohol

Jhupri

Kacha

Jhupri

Kacha

Khal

Kharif

Kua/Kuri

Kutcha Toilet
Mahajan
Perennial Khal
Pacca

Rabi

Ring Slab

Seasonal Khal
Sidr
T. Aman

Upazila

rivers and comprises ofrmimber ofbeek.

Market place where market exchanges are carried out either once, twice or 1
week, however not every day.

Different types of fishing net to catch fish from the water bodies.

Section of river, individual or groupf beek (depression), or individual por
owned by the government but leased out for fishing. They are also called Jal
Fishery.

Very small shed for living, made of locally available materials.
houses used by very poor commuymitembers.

One typ

A house made of locally available materials with earthen floor, commonly us
the rural areas.

Very small shed for living, made of locally available materials.
houses used by very poor community members.

One typ

A house made of locally available materials with earthen floor, commonly us
the rural areas.

A drainage channel usually small, sometimes smade. The channel throug
which the water flows. These may or may not be perennial.

Premonsoon ananonsoon growing season. Cropping season linked to mor
between MarctOctober, often divided into khafif (MarchJune) and kharig
(July-October).

This is a small ditch in agricultural farm that retain wadering dry period. Alsc
used asigh-trap. This also refers to deeper sites in the beel areas wherein the
is retained all through the year including the dry periods. These are sites i
natural spawning of native fishes.

The earthen made latrine consist of a lwakdout cover.

Powerful intermediary in the value chain or traditional money lender.
Water available in the khal all the year round.

Well constructedbuilding using modern masonry materials.

Dry agricultural crop growig season; mainly used for the cool winter see
between November and February.

The simple pit latrine consists of a hole in the ground (which may be who
partially lined) covered by a squatting slab or seat where the user defecate
defecation hole may be provided with a cover or plug to prevent the entrai
flies or egress of odor while the pit is not being used.

Water not available in the khal all the year round.
Major Cyclone, which hit Bangladesh coast onvdimber 15, 2007.
When preceding a crop means transplanted (T. Aman).

Upazila is an administrative subdivision of a district
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Water sealed

A water sealed latrine is simply a pit latrine that has a water barrier to pr
odors. These latres are simply pits dug in the ground in which human was
deposited. A water sealed latrine has a bowl fixture that has a set amount o
retained in it. It is operated on the pour to flush system. These types of latrin
be connected to a d#ptank system.
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Executive Summary

The Government of Bangladesh (GoB) is planning to implement the Coastal Embankment
Improvement Project, Phase | (CH)P under which seventeen polders will be rehabilitated and
improved in the coastal area of theuctry. The GoB is seeking financial assistance from the World
Bank (WB) for this Project. In accordance with the national regulatory requirements and WB
safeguardolicies Environmental Impact Assessments (EIAs) of the first batch of five polders have
bee carried out. This document preserite EIA report of Polder 32which is one of these five
polders.

Background

In 1960s, polderizatiorwas startedin the coastal zone of the countty convertthe area into
permanent agricultural lasd The poldersin this area areenclosed on all sides by dykes or
embankments, separating the land from the main river system and protecting against tidal floods,
salinity intrusion and sedimentation. The lands inside the polders are slightly higher than sea level.
The plders were designed to keep the land safe from the daily tides and allow agriculture activities
inside the polder. Without embankments the coastal communities would be exposed to diurnal tidal
fluctuations. These polders are equippéth in- and outletsluice gateto managethe water inside

the embanked area.

The polders wereoriginally designed without propeattention to storm surge®ecentcyclones
causedsubstantial damage to the embankments and further threatened the integrity of the coastal
polders. In addition to breaching of the embankment due to cyclones, siltation of peripheral rivers
surrounding the embankment caused coastal polders to suffer from water Jeggoiglead to large

scale environmental, social and economical degradat®Rwor maintenance and inadequate
management of the polders have asoelerated thimternal drainage congestion and heavy external
siltation. As a result, soil fertility and agriculture productiorsome areaare declining because of
water logging and sality increase insidéhe polders

The above reasons led the Government #mces its strategy on the coastal area from one that only
protects against high tides to one thatuld provide protection against frequent storm suragsvell

The long term olgctive of the Government is to increase the resilience of the entire coastal
population to tidal floodings well amatural disasters by upgrading the whole embankment system.
With an existing network of nearly 5,700 km long embankmentl39 polders, th magnitude of

such a project is daunting and requires prudent planning. Henceulttphased approach of
embankment improvement and rehabilitation will be adopted over a period of 15 to 20 years. The
proposedCEIP-1 is the first phase of this long termogram

Location and Synopsis of Rehabilitation Work

The polder 32 is situated in Dacope upazil&btilnaDistrict. The management of the water control
structures in the Polder lies wikhulnaOperation and Maintenance (O&M) Division of BWDB. The
polder is surrounded by Sibsha and Dhaki River to the west and North, Chunkuri, Bhadra and
SutarkhaliRiver to the east and south. The Polder covers a gross a&@0a@ha with net cultivable

area of 6,50a. The goject aims to enhance protection agaimeural disasters, increase resilience
during and after such disasters, and improve agricultural production by reducing saline water
intrusion.
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To meet the objectives, the key improvement and rehabilitation worke carried out in
Polder 32 under CEHPare re-sectioning of embankment (44.80 krapnstruction of retired
embankment (3.50 kmjprwarding of embankment (0.50 kngonstruction ofl1 drainage
sluices;construction oftwo flushing inlets;repairing of21 flushing inlets;demolishing of
three drainage sluicesgdemolishing of three flushing inlets; re-excavation of drainage
channels (17.50 kmhank revetment works (1.50 knglppe protection of embankment
(3.30 km);a cross dam in Nalian River and afforestation on the foreshore dr@ds)(
Other components of the CEIPwill include implementation of social action plan and
environmental management plan; supervisimonitoring and evaluation ofgject impacts;
project management, technical assistance, trainings, and technical stadiesonéingent
emergency response.

The Bangladesh Water Development Board (BWDB) is the imghgimg agencyf this Project.

Regulatory and Policy Framework

The Bangladesh Environment Conservation Act, 1995 (amended in 2002), requires that all
developmentprojects shall obtain environmental clearance from the Department of Environment
(DoE), Ministry of Environment and Forest ( Mo EF
safeguard policies require an environmental assessment to be carried out s peijeg considered

for its financing. The present EIA fulfills both these requirements.

Under the Environmental Conservation Rules (198®)lassification system has been established for
development projects and industries thie basis of the projeabbjective. These categori@sclude

Green, Orange A, Orange B, and Red. The constryattmonstructionexpansion of polders and
flood control embankment is categorized as Red
60Redd6 cat eg ésrmandgioryag carcytost an Hntironmental Impact Assessment (EIA)
including Environmental Management Plan (EMP) and develop a Resettlemerdandlas where
necessaryor getting environmental clearance from DoE. According to the World Bank safeguard
policies, the project has been classified as Category A, in view of high risk associated with widely
involved major civil works in the npject and also considering the high ecological sensitivity and
vulnerability of the coastal area.

Alternative Analysis

Seve a | alternatives were considered during the ¢
projectdéd alternative and technical alternatives.

Three alternatives scenarios have been considered for the Project during feasibility study. These are
6no poHojaedc ernati ve, site selection alternative
been used to prepare the rehabilitation plan of the polder 32. A comprehensive multi criteria analysis
was carried out to prioritize the polder the polder rdhation under CEIR.

The present situation of the polder is extremely vulneraldgdiones storm surgs wave actionand
climate change effest and he Polder is not in astateto provide required servicegarticularly
protection against tidal inuation, efficientdrainage, ananinimizing the impat of cyclonic surges.

A significant proportiorof the Polder area is vulnerable to salinity intrusion and water logdiug

to high salinity and scarcity of ground water during the periods of low rajafaerylimited areais

under irrigation The silted up water channels are resulting in Behitavigation in their waterways,
declining fisheriesandincreasingenvironmentapollution. The proposed interventions under CEIP
have been designed to adsis the above mentioned problems of the Polder. If proposed interventions
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are not implemented, the present poor state of the Polder will continue and may further deteriorate;
therefopeoibetdnal ternative is not a recommended

Several techical alternatives were considered to address each of the problems being faced in the
Polder. These included alternatives for embankment strengthening, river bank protection works,
protection of embankment slopes, replacement of drainage sluices, tatiabibf flushing sluices,
addressing water logging and drainage congestion.

Baseline Condition

The Polder 32 is located in the southwest region of Bangladesh near Sundarban. Topographically, this
area is flat and developed by sedimentation procesiseothree mighty rivers of the country. The
polder area is crisscrossed by a large number of creeks. The total area is basically flat with the central
part a bit higher than the surrounding land. Administratively, the Palolegrspart of Dacope
upazilaunder Khulna district. The Polder area is situated in twaions namelyKamarkhula and
Sutarkhali.

The countryhas been subdivided into 30 agreological regions and 88 subgions as a part ofand
resourcesppraisal of Bangladd for agricultural deMlopment.The key parameter®n the basis of
which this classification has been carried out inclpdgsiography, soil properties, soil salinignd
depth and duration of floodingThese parameteege relevant for land use and the assessment of
presentand future agricultural potential. The Pol@ lies in agreecological zone of the Ganges
Tidal Floodplain

The soil texture varies from cldg clay loamin the Polder 32 Non-calcareougrey floodplain soil is
the major soil typen the PolderAcid sulfate soit also occup significant part of the area where it is
extensively acidic during dry seasoim general, most of the top soils are acidic and-sails are
neutral to mildly alkaline.

The total Polder area is abd@@97ha, of which net culiable area (NCA) is®0ha (90%) followed

by settlement{.64%) and water bodies (2.36%bout 5358 ha, 444 ha, and 695 ha area are single,
double and triple cropped respectiveélfne &isting dominant cropping pattern practiced on 60% of
NCA is FallowT Aman (HYV)-Fallow. The secongrominent cropping pattern is FallelvAman
(Local) 7 Fallow practiced in about 21.9% of the NCA. The existing cropping intensity is about
128%.Total cropped area was about 8331 ha of which rice occupied a82tha and #rest 849

ha iscovered with nosrice crops The contribution of T Aman (Locatowards rice production is
53% of total production.

Sedimentation is a major problem in the polder area. Sedimentation in most of the internal khals
caused rise of bed leveha reduced the conveyance capacity of the khals. Drainage congestion as a
key vulnerability issue has been defined for the total project area though intensity varies from place to
place. The internal drainage congestion in some areas has also occurtedndikéunctioning of

water regulator structures and siltation in the internal khals. The dry season water logging is around
30-40% (approximate 53 ha in Kalinag@reenagar, 668 ha is Gulbunia) in the low lying areas in
existing polder sites.

The climateof the project area is tropical in nature with three seasons. The trend analysis shows that
Mean maximum temperature variketween 19.3°C to 30.4°C over the year with the highest
temperature experienced in the month of May. Mean monthly rainfall raés waithin the range of 7

to 400 mm.

In the Polder areagstimated total fish productios about 171 metric torBulk of the inlandfish
production about (78.9%) is coming from culture fisheries while the rest comes from capture fisheries
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habitats Peremial khals such aBlalian river, Kamargoda khal, Golbunia khal, Hatkhola krebng

with other seasonal internal khals are used as feeding and shelter ground of most of the open water
fishes. Many fish species like Phas@efipinna taty, Betki (Lates calarifer), Horina Chingri
(Metapeneaus monocejusKhorsula Mugil corsulgd, Chatka Chingrietc migrate horizontally to

these water bodies as part of their life cydlbese khals are marked as the area of conservation
significance.

Polder32 falls under Saie Tidal Floodplain bieecological zoneMangrove and aquatic ecosystems
support different aquatic liflorms for their survival. In general, brackish water ecosystem is
dominant in the polder are@he Project area supports different types of habitats many species of

flora and fauna including globally and nationally threatened shore birds and other wildlife species.
Except for the Sundarban, the floral diversity of this zone is similar to those of adjoining zones.
Innumerable indigenous weeds growbieel areas. Several types of palms and bamboo clumps grow
in almost all the villages. MangfMangifera indica)and Jackfruit(Artocarpus heterophyllusare

most commornimberin the polder area.

The aquatic floral species observed frequently within tiogept area are Shapla/Shallty(mphaea
Spp.), PadmaNelumbo nuciferg Kachuripana Eichhornia crassip@s Kolmi (Ipomoea fistulosg

Dhol Kolmi (Ipomoeafistulosg, Khudipana IlemnaSp), Topapana Ristia strateotes Kutipana
(Azolla Sp, etc. Indian Pod Frog Euphlytis haxadactyl)s White-breasted Waterhe\fnhaurornis
phoenicuru}, Great EgretCasmerodius albQsLittle Egret Egretta garzetty Indian Pond Heron
(Ardeola grayi) are common among the fauna. Gangetic River DolpRIatdnista gangeta) is

available in the surrounding rivers.

The populabn in the Polder 32 is 33,456 of whidlé, 985aremales and 16,471 females. A total of

8,399 households exist in the polder with average size of 3.98 persons per household. The density of
population $ about 980 persons per square kilomefére main occupation of the household is
agriculture. Around 76% households are engaged in agriculwerall status of drinking water in

the area is not satisfactory. Most of the people collect drinking water dther sources such as
ponds, PSF, rain waterThe hygienic sanitation facilities in the polder area are pabout 30%
households have hygienic sanitation facility (watealed), 22 % have not wategaled sanitation

facility, 30 % have nosanitarysanitation facility and 18 % have no sanitation facility respectively.

Consultation and Disclosure

9 local, 1 regional and 1 nationadnsultation meeting were conducted with the participation of local

people, representatives of local government (Union iPs h a d ) and BWDBG6s repre:
people showed interest to the project implementation for their existence. They have no objection to
implement the project. They also expressed that if the monitoring plan is implemented properly during

the precongruction, construction, postonstruction and operation period, the local people within the

polder area would help the implementing agency spontanedudhic disclosure meeting have also

been carried out for disclosing impact and EMP of the project.n@tienal level consultation has

been carried out at the end of February in presence of Department of Environment, other Government
Institutions, local and national Non Government Organizatidhs. EIA was updated incorporating

findings of National levelvorkshop.

Potential Impacts and their Mitigation

The project will include 44.8 km of resectioning of embankment, construction of 3.5 km retired
embankment and 0.5 km of forwarding embankment, 11 drainage sluices, 2 new flushing inlets, 1
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cross dam/canall@sure establishment of construction camps, dredged soil disposal on the two sides
of the dredged channel.

The potential environmental and social impacts associated with theoms&ruction phase of the
Project include loss of agricultural land, lossbddmass, siltation due to loose soil, air and noise
pollution, change in landscape, displacement of people, and psychological impact on people who have
to change livelihood.. It is estimated that 67 ha of land would be acquired resulting in displacement
of about 56 households having land within project area. Out of total acquisition land the highest
guantity is single cropped (64 ha) followed by double cropped (2.41 ha) and Homestead (0A54 ha).
total of 47 labour sheds will be constructed near the ekmbamt and interventions sites. Due to
cyclone Aila and Sidr, polder 32 is almost like a desert and a few trees are found beside the
embankment. According to field visit, around 26&es exist on both side of the embankment which

are like to be felled dowduring construction of retired embankmentseetioning of embankment

and regulators structures.

The potential impacts during the construction phase include air pollution, noise pollution, degradation
of landscape, soil erosion, water contaminatiormgased siltation in water bodies, loss of agriculture,
damage to fish and other aquatic fauna, traffic congestion, and safety hazards. The key construction
activities that are likely to cause these environmental and social impacts include construcgion cam
establishment and operation, equipment and material transportation, material borrowing, excavation,
embankment raising, dismantling, repair and construction of regulateexcagation of water
channels, and waste disposal.total of 172.2 metric towf rice and nofrice crop production loss is
expected due to construction of retired embankméhne fish spawning will be impacted if canal
excavation and collection of earth from Dhaki, Shibahd Bladrarivers happensluring spawning
period.Hatkhola,Parar, jaliakhali will be reexcavated.closure dam/canal closure regualator will be
constructed to reopen the drainage paths from the lands to Nalian khal. Construction of 11 new
drainage sluices, 2 flushing inlets and repairement of 21 flushing inldtamper fish migration and
availability if propoer planning for civil work and design is not done. The specific name of the
drainage congestion khals are Charar Khal, Hatkhola Khal, Para Khal, Kayratoli Khal, Clozarer Khal
and Jaliakhali Khal. If the régcement of regulators is not properly dewatered during initiation of
construction works then the upstream area of the regulators will face major drainage congestion
problem and create water logging

The social impact include affect on common propertéesijal conflict between local worker and
outside worker, The presence of outside labor can potentially disrupt the privacy of the local
population particularly women whose mobility can be negatively affeétedtal number of four of
markets are locatedear the embankment. The name of the markets are Kalinagar (Ch 26.00 km)
Gunary (Ch 8.00 km), Joynagar (Ch. 10.00 km), and Talirkona bazaar. Embankment is the main road
for communication of the local people. There is no alternative road for transportatiehicles.

Most of the internal roads in the polder area have been damaged by Aila (2009) which are not suitable
for movement of vehicle. However, during hut and marketing time, all the stakeholders use this
embankment as road for carrying their gofmisbuying and selling and other purposes. Earth work

for re-sectioning of embankment and vehicles movement may create short term disturbances to the
polder inhabitants.

The potential impacts during the operation phase include soil and water contamasabaiated with
increased usage of fertilizers and pesticides and hindrance in fish migration, increased soil and water
salinity due to cross dam and also due to leakage of regulators failure.
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To address the involuntary resettlement issues arising foguisition of 67 ha of land and loss of

other private and or community structures, a resettlement action plan (RAP) has been prepared. The
RAP defines the entitlement criteria and estimates the total compensation to be paid to the affected
people. To adess the impacts associated with material and equipment transportation and traffic
congestion, the contractor will prepare and implement a traffic management plan, which will ensure
that sensitive receptors such as schools and busy markets and bazasmdaa during the peak

hours. To address the air and water pollution, contractor will prepare and implement a pollution
control plan. Similarly, to address the safety and public health concerns, the contractor will prepare
and implement an occupationadith and safety plan.

The potential impacts during operation phase include soil and water contamination associated with
increased usage of fertilizers and hindrance in fish migration. Rain cuts and public cuts are the major
causes of embankment breachiof the PoldeB2. At present, about 300 ha of land are unilam

(rice) cultivation. According to the initial estimates, about 1.50 fhwater will be available from

the internal canal system, after the completion of the proposed Project. ThiBowileapansion of

area under irrigated cultivation bbro and ausvarieties of rice to about 670 h@his expansion of
irrigation is likely to result in decrease of soil fertility and increase use of chemicals including
fertilizers and pesticides. Rundfbm such cultivation fields may pollute the water bodies and even
drinking water sources thus causing health hazards to the communities. This runoff may also lead to
eutrophication of the water bodigSonstruction of cross dam at the upstream of Nalizr system

will result in trapping of saline water in Nalian River in the long run. Inundation by saline water may
increase the persistence of salinity in both soil and water along Nalian River inside the $ailder.

and water salinity can potentialyave negative impacts on the agriculture, and biological resources of
the area including aquatic flora and fauial-operation and leakage of regulators will result in
salinity intrusion during dry season, causing severe damage to the soil, water sessmgtogrops in

the Polder. The Proposed project has been designed to address such damages which are currently
caused by the salinity intrusion. Mishandling and or poor upkeep and maintenance of these control
structures will undermine the very objectigethe ProjectLack of regular maintenance has creates
weak point at the sensitive locations of the embankmentnMaltenance and increasing intensity

and magnitude of the cyclone and storm surge simultaneously have accelerated the risk of
embankment fiture.

Sundarbangs 35 km awayin the southeasternpart of polder 3. Sutarkhaliriver is in between
Sundarbans and Pold82 from chainage 29500 to 42500he main impact of the polder on the
Sundarban ecosystem situated across the river is the amrasimore water on the forest floor of
Sundarban. This may enhance the height of the tidal inundation of the forest. This enhanced tidal
inundation, may imbalance the natural tide inundation features of the given ecosystem. It is
commonly observed that iareas that have higher tide inundations, the species composition is
different than that is found in the areas that have lower tide inundatigam if the quantity of water
entering the Sundarbans increases, consequently the speed at which the emteherfibrest floor
also increases, which in turn may cause two things, namely
9 brings in more of coarser soil particles on the forest floor as it enters and majority of these get
deposited on the river banks or nearby
1 drains off more of the heavier detist from the forest floor as it recede s, which otherwise
would have got retained by the given ecosystem.This may ultimately cause the loss of soil
fertility. Interviewing forest department it was revealed that

It is however very difficult to isolate whatart or what quantum of these above said impacts are
because of the polders alone. It needs to be mentioned herein that the quantum of these impacts will
be lower if the width of the river between the Sundarban & Polder is more.
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On the positive aspect,dhconstruction work will generate a significant opportunity of employment
over its construction period to local people and other associated professionals. People will also be
involved to carry out operation and maintenance related jobs to operate thaliby&tractures. It is
expected that the agriculture production will be increased; water logging will be decreased due to the
project which will create jobs indirectly from agriculture, business and commercial services.

Environmental Management Plan

The ewironmental management plan (EMP) provides the implementation mechanism for the
mitigation measures identified during the present ElAomprehensive EMP which focuses on
managing construction phasglated impacts should suffice in managing the potentaktruction

and operation phase impacts. The EMP will be attached with the Bidding Document. The
environmental management parameter will be included in the BoQ. Rim&teof thecontractors do

not have clear understandiog the need of environmental magement, some tend to quote very low
price for implementation of EMP and eventually cannot implement EMP as per design. To avoid this
problem, Fixed Budget will be assigned for EMP implementation. The contractors may need
orientation on the requirement tfie EMP in the prbidding meeting. The total cost of EN®
implementation for Polder 3Bas been estimateak BDT 29.8 million (without Training and Field

trip costing)The contractor needs to submit an Environmental Action Plan (EAP) based on the EIA
andEMF in line with the construction schedule and guideline. The EAP needs to be reviewed by the
supervision consultant and cleared by BWDB and World Bank.

Extensive monitoring of the environmental concerns ofRbkler 32will be required as per World

Bark guideline. The monitoring program will help to evaluate: (i) the extent and severity of the
environmental impacts against the predicted impacts and baseline; (i) the performance of the
environmental protection measures or compliance with pertinentantesegulations; (iii) trends in
impacts; and (iv) overall effectiveness of the project environmental protection measures. The
monitoring plans should be included in the EMP for specificmolects. Moreover, for all type of
monitoring, a comprehensivelatabase of the polder specific Environmental Impact and
Monitoring information should be created, which will help to evaluate the impacts easily.

Furthermore, EMP identifies capacity building needs with respect to environmental management of
the Projectjn addition to defining reporting and record keeping protocol.

Impacts on Nearby Area

Polder 32 is surrounded by a number of rivers and lakes/ khals. There is Sibsa river along the western
periphery, Dhaki River along the nortvest periphery, Bhadra a®litarkhali rivers along the eastern
periphery of the polder. Polder 31, 23 are located on the north direction of Polder 32. In the eastern
direction, Polder 33 is located. In the west, Polder 23 and PoldE? &fe located.

Polder 33 is located in thepposite direction of Polder 32 with a design crest level of 4.5 m. The
design crest level of Polder 32 is 5 m (above MSL) along the periphery of Shibsa river and 4.5 m in
the remaining parts. The construction works in Polder 33 will have significantseffiedPolder 32.

The major impact would be the transferring of risk of inundation into Polder 32. The embankment
constructed around Polder 33 would prevent the entry of cyclonic surge and hence there will be
immense hydraulic pressure created on the egséetiof embankment around Polder 32.

The proposed interventions will guard the Polder against direct intrusion of tidal water during high
tides or cyclonic hazards. The water of the rivers (Shibsa, Dhaki, Bhadra) carrying huge amount of
sediments will mog further downstream or upstream and may cause sedimentation.

Polder 3210



Coastal Embankment Improvement Project, Phase-I (CEIP-I) Environmental Impact Assessment (EIA)
Bangladesh Water Development Board Executive Summary

In the next few years, there is possibility of the Sutarkhali river (on the-sasth connected to the
Sundarbans) to be filled up permanently due to accumulation of silts, lower velodinywadté. The

effects of congestion in the surrounding rivers would directly affect the nearby areas (sundarbans,
Polder 33, 31 etc.). The polders beyond these locations may undergo some congestion affects but
these are negligib in the context of Polder23

Institutional Responsibility and Report Requirement

The contractor is responsible for implementation of EMP during construction works and Project
Supervision Consultant is primarily responsible for supervision of the implementation of the EMP.
BWDB will conduct field inspections and surveys by the environment specialist (to be employed by
BWDB on regular basis) at field. S/he will report to the Senior Environment Specialist at Head
Quarter. The M&E consultant will be responsible for independent mamit@md implementation of
EMP, and external monitoring and evaluation. DoE will be consultadyitomplicated issues arise
during construction and operation stages. BWDB will apply for annual site clearance from DoE.
WMOs will be trained up to ensure envbnmental management during project operation.
Environmental Management Unit of BWDB, strengthened through this project, will ensure and
oversee the environmental management during project operation.

BWDB will prepare theHalf Yearly Progress Reporton enwronmental management and will share

with World Bank for review. Contributing development partners (if any) may join the field visit to
understand the environmental compliance of the project. In addition, the effectiveness of screening,
monitoring and im@mentation of EMP will be carried out by the third party monitoring firm along
with the project component activity monitoring annually. Amaual Environmental Audit Report
prepared by the third party monitoring firm will be shared with the safeguandtaréat.

The Environment, Social and Communication Unit (ESC) to be established to implement and manage
the EMP will be structured to provide-codination, technical support and services during the
environmental screening and preparation of EA, andeémentation of the environmental mitigation
measures. At least one of the two environmental specialists must be on board before effectiveness of
the project. The specialists will prepare subproject specific environment screening/assessment report
with EMP, supervise the implementation of EMP and support capacity building of the field level staff
of BWDB and contractor. ESC will review the EMF and ensure quality of the envirorimenta
screening/assessment with EMP
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1. Introduction

1.1 Background

The Government of Batadesh (GoB) is planning to implement the Coastal Embankment
Improvement Project, Phase | (CHI under which seventeen polders will be rehabilitated and
improved in the coastal area of the country. The GoB is seeking financial assistance from the World
Bank (WB) for this Project. In accordance with the national regulatory requirements and WB
safeguard policies, Environmental Impact Assessments (EIAs) of the first batch of five polders have
been carried out. This document presents the EIA report #fdlier 32, which is one of these five
polders. The remaining four EIA reports are presented under separate covers.

Bangladesh is a low lying countrfhe coastal zone in southern Bangladesh adjoining the Bay of
Bengal is characterized by a delicatelydmmled natural morphology of an evolving flat delta subject

to very high tides and frequent cyclones coming from the Bay of Bengal encountering a very large
volume of sediment inflowing from upstream. The strength of the tides and the flatness of the delta
causes the tides to influence river processes a long way upstream in the southern estuaries. This entire
area is called the coastal zone. The coastal zone, in its natural state, used to undergo to inundation by
high tides, salinity intrusion, cycloni¢cams and associated tidal surges1960s, polderization was

started in the coastal zone of the country to convert the area into permanent agricultural lands (see
Figure 1.1 for coastal poldersjhe polders in this area are enclosed on all sides bysdgke
embankments, separating the land from the main river system and protecting against tidal floods,
salinity intrusion and sedimentation. The lands inside the polders are slightly higher than sea level.
The polders were designed to keep the land safe fhe daily tides and allow agriculture activities

inside the polder. Without embankments the coastal communities would be exposed to diurnal tidal
fluctuations. These polders are equipped wittaimd outlet sluice gates to control the water inside the
embanked area.

1.2 Need of the Project

The coastal embankment system of Bangladesh was originally designed without significant attention
to storm surges. Recent cyclones brought substantial damage to the embankments and further
threatened the integrity of thmpastal polders. In addition to breaching of the embankment due to
cyclones, siltation of peripheral rivers surrounding the embankment caused the coastal polders to
create water logging, resulting a large scale environmental, social and economical megrldat
maintenance and inadequate management of the polders have also contributed internal drainage
congestion along with salinity intrusion and heavy external siltation. As a result, soil fertility and
agriculture production are declining in some aiieagle the polders.

The above reasons have led the Governmentfoctes its strategy on the coastal area from one that
only protects against high tides to one that would provide protection against frequent storm surges as
well. The long term objectivef the Government is to increase the resilience of the entire coastal
population to tidal flooding as well as natural disasters by upgrading the whole embankment system.
With an existing network of nearly 5,700 km long embankments in 139 polders, thetudagoi

such a project is daunting and requires prudent planning. Hence aphadgéd approach of
embankment improvement and rehabilitation will be adopted over a period of 15 to 20 years. The
proposed CEIR is the first phase of this long term program.
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1.3 Polder 32 Location and Synopsis of Rehabilitation Work

The Polder 32 is located in the upazila namely, Dacope under Khulna District of southwestern region
of Bangladesh (se€&igurel.2). The Polder covers a gross area of 8,097 hectare (ha) with net
cultivable area of 6,500 ha. The Project aims to enhance protection against natural disasters, increase
resilience during and after such disasters, and improve agricultural poodbgt reducing saline

water intrusion. To meet up these objectives, the following key improvement and rehabilitation
works will be carried out in Polder 32 under CHIP

Resectioning of embankment :45.30 km
Construction of retired embankment :3.50
Construction of forward embankment :0.70 km
Construction of drainage sluice 7
Construction of drainage sluice under Aila 07
Demolish of existing drainage sluice 03
Construction of flushing inlets 12
Repairing of flushing inlets 121
Demdition of flushing inlets 12

Re excavation of drainage channel :17.50 km.
Bank protection works :1.5km
Slope protection of embankment . 4.30km
Construction of cross dam 01
Afforestation : 58.00 ha

Other components of the CEIRvill i nclude implementation of social action plan and environmental
management plan; supervision, monitoring and evaluation of project impacts; project management,
technical assistance, trainings, and technical studies; and contingent emergency response.

The Bamgladesh Water Development Board (BWDB) is the implementing agency of the Project.

Detail information of the Project are presented in the later part of the document.

1.4 Regulatory and Policy Framework

The Bangladesh Environment Conservation Act, 1995 (anderide2002), requires that all
development projects shall obtain environmental clearance from the Department of Environment
(DoE), Ministry of Environment and Forest ( Mo EF
safeguard policies require an environtaassessment to be carried out for projects being considered

for its financing. The present EIA fulfills both of these requirements.
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1.5 Objectives of the Study

The overd objective of the EIA study of Polder 32 is to ensure that the environmental and social
management practices are integrated in the design, construction, operation and maintenance of the
polder. The specific objectives of the EIA study are to:

1 comply withthe national regulatory and WB policy frameworks (further discussed later in the
document);

9 determine and describe the existing environmental and social conditions of the Project area
(the Project area is defined as the entire area inside the poldeingvarkea outside the
polder i.e. the embankments, borrow pits and spoil disposal areas if located outside the
polder; and access routes to the polder);

1 identify and assess the potential environmental and social impacts of the Project;

1 identify mitigationmeasures to minimize the negative impacts and enhancement measure to
enhance the positive impacts; and

1 prepare an Environmental Management Plan (EMP).

1.6 Structure of the Report

Chapter 1 (Introduction) describes the background of the project, project ogerviegulatory and
policy framework, objectives of the study, scope of works with a list of the EIA study team.

Chapter 2 (Approach and Methodologypresents the detailed approach and procedure employed to
conduct the EIA study. The Chapter also descritz¢a sources and methodology of data collection,
processing and impact assessment.

Chapter 3 (Policy, Legal and Administrative Framewojkreviews the national legislative,
regulatory and policy framework relevant to the EIA study. Also given in thet@higpa discussion
on the WB safeguard policies and their applicability for the Project.

Chapter 4 (Description of Proposed Intervention of Polder B@rovides the simplified description
of the Project and its phases, key activities, manpower, equipmedtmaterial requirements,
implementation arrangements, implementation schedule, and other related aspects.

Chapter 5 (Analysis of Project Alternativesdiscusses various alternatives considered during the
feasibility and design stage of the Project, drar environmental and social considerations.

Chapter 6 (Environmental and Social Baselinedescribes the existing environmental and social
conditions in respect of water resources, land resources, agriculture, livestock, fisheries, ecosystems
and socieeconomic aspects of the Project area.

Chapter 7 (Climate Changég discusses the climate change aspects in global, regional and local
perspectives and the likely impacts on the Project area and its surroundings.

Chapter 8 (Stakeholder Consultations and Ditosure provides details of the consultations held
with the stakeholders at the Project site #masnework for consultations to be carried out during
construction phase. Also included in the Chapter are the disclosure requirements for the EIA.

Chapter 9 (Assessment of Environmental and Social Impgctssesses the potential impacts of
proposed interventions on the environmental components. The Chapter also proposes appropriate
mitigation measures to eliminate, offset, or reduce the potential impacts.
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Chapter 10 Cumulative and Induced Impacjsassesses the impact of the project on the surrounding
areas of upstream and downstream considering spatial and temporal induced impact.

Chapter 11 (Environmental Management Plarn EMP) specifies the implementatiarrangements

for the mitigation measures identified during the EIA study and described in the previous Chapter.
The EMP includes among others mitigation plan, enhancement plan, contingency plan and the
environmental monitoring plan.
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2. Approach and Method ology

This Chapter presents the detailed approach and procedure employed to conduct the EIA study. Data
sources, methodology of data collection, processing and impact assessment are also described here.

2.1 Overall Approach

The EIA study for he rehabilitatio of Polder 32has been carried out following the DoE
requirements, the Environmental Management Framework (EMF) for-Ca&iig the WB guidelines.
The overall approach of the study is showFigure 2.1below.

j Project Components & Alternatives
LT

Delineation of Environmental and Social
Baseline

1L

Scoping
Il

j Bounding

L

Major Field Investigation

L

Identification of IESCs, Assessment and
j Scaling of Impacts
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Al Aaldava PVWIND NAT A A VA avld DAl

~al

kb

Feedback to improve project design

dbmdimm a

g VRS

L1

Preparation of Environmental Management and
Monitoring Plan

j
EIA Report Preparation

Environmental policies, acts and guidelines of GoB and World Bank

\ 4

Figure 2.1: Overall approach of the EIA study
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2.2 Methodology

The stepwise detail methodology followed for the EIA study is briefly described below.
2.2.1 Project Area of Influence

At the outset of the study, the Project area of infteefor Project area for short) was broadly
demarcated. This included the area inside the polder where most of the Project interventions would
take place, area immediately outside the polder embankments (this area could be used for staging of
constructionwvorks, material stockpiling, and/or earth borrowing), access routes for the polder, borrow
as well as spoil disposal areas if located outside the polder, and labor camps/contractor facilities if
located outside the polder.

2.2.2 Analysis of the Project Componets and Alternatives

Detailed information on the proposed Project including objective, nature and location of interventions,
construction works, and other related aspects is obtained from the Main Consultant-of CEIP

The Water Resources Engineer of thé Btudy team interpreted this information for the multi
disciplinary team members for assessing the environmental and social impacts of the proposed
interventions.

Since the location of most of the project interventions are already fixed, alternatige dpgons of
the interventions were analyzed considering environmental, social, and technological criteria to
identify suitable alternatives and appropriate mitigation measures for negative environmental impacts.

2.2.3 Data Collection for Environmental and Socal Baseline

Initially a reconnaissance field visit was conducted in the Project area to identify the project and its
functional objectives. Subsequently, rapid rural appraisals (RRAS), participatory rural appraisals
(PRAs), focused group discussions (FGRad interviews with key informants were conducted to
collect data and information on the environmental and social aspects of the Project area. Local
knowledgeable persons including community representatives, traders, teachers, and political leaders
were interviewed individually to reflect upon the problems regarding the polder. They were also
requested to highlight possible solutions that the project should bring about as per their indigenous
knowledge and experiences.

The baseline condition of the projearea was formulated according to the information collected from
secondary and primary data sources through literature review, field investigations and consultations
with different stakeholders. The baseline condition has been established with respeerto
resources, land resources, agriculture, livestock, fisheries, ecosystems argtgnoimic conditions
including identification of problems in respect of the proposed project sites and adjoining area.

Source and methodology of both primary and sdaoy baseline data collection on water resources,
land resources, agriculture, livestock, fishery, ecosystems, and-emmziomic resources are
presented in the following sections.
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Water Resources

Water resource data in connection with river hydrologerrmorphology, surface and ground water
availability, drainage pattern, ground and surface water quality and water use were collected from the
secondary sources, primary data collection and analysis as well as observations by the professionals of
the muti-disciplinary team backed up by feedback from the local people during field visits in the
Project area. Major river systems were identified for hydrological and morphological investigation
through historical and current data collection and analysis.if@pareas or points of interest were
selected for collecting data on special hydrological and morphological aspects, water availability,
drainage pattern, water quality (surface and ground water), flash flood, risk of erosion and
sedimentation.

Field visits at different stages of the study were made into the Project area and primary data on water
resources components wearellected. A checklistAnnex A) was developed and used to obtain the
information on different resources. Local knowledgeable persahs@nmunity representatives were

also interviewed. During field visits, the multidisciplinary EIA study team members made
professional observations pertaining to their individual areas of expertise.

Meteorological data such as temperature, rainfall, ewaspiration, and humidity were collected

and analyzed for assessing local climate which are directly related to water resources of the study area
and the project area. Meteorological data for selected stations were collected from the National Water
Resairces Database (NWRD) ®¥ater Resources Planning OrganizaffdARPO), which contains

long series of temporal data showing daily values for meteorological stations maintained by the
Bangladesh Meteorological Department (BMD). The topographical data walected from
Geological Survey of Bangladesh and NWRD.

Land Resources

The agreecological region of the project area was identified using secondary sources including Food
and Agriculture Organization (FAO) and United Nations Development Program (UND)lamd

type and soil texture data were collected from Upaziknd and Soil Resources Utilization Guide of

Soils Resources Development Institute (SRDI). The secondary data of these parameters were verified
at field level through physical observationsnasdl as consultations with the local people and officials

of the Department of Agriculture Extension (DAE) during field visit. Land use information and maps
were prepared from satellite image classification with field verification.

Agricultural Resources

Data on agricultural resources which included existing cropping patterns, crop variety, crop calendar,
crop yield, crop damage, and agricultural input used were collected from both secondary and primary
sources. Agriculture data were collected through exten field surveys with the help of
guestionnaire and consultations with local people and concerned agricultural officials. Agricultural
resources data were also collected from secondary sources from the DAE. Crop production was
determined using the follang formula:

Total crop production = damage free area x normal yield + damaged area x damaged yield.
The crop damage (production loss) was calculated using the following formula:

Crop production loss = Total cropped area x normal yietld(damaged area >*damaged vyield +
damage free area x normal yield)

Upazila is an administrative subdivision of a district.
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The crop damage data were collected from the field for the last three years.
Livestock Resources

Data on the present status of livestock (cow/bullock, buffalo, goat and sheep) and poultry (duck and
chicken in the polder area were collected during field survey in consultation with the local people
through PRA, and RRA. Livestock resources data were also collected from secondary sources from
Upazila Livestock Office.

Fish and Fisheries

Primary data were clelicted from the fishermen community, fishermen households and local key
informants while secondary data were collected from Upazila Fisheries Offices (UFOs) during field
visits.

Fish habitat classification was made on the basis of physical existence ancht®gorized into
capture and culture fish habitats. The capture fish habitats included river, khal (water drainage
channel), floodplain, borrow pit, and beel (a natural depression, which generally retains water
throughout the year and in some cases swdlyoconnected to the river system). The culture fish
habitats included homestead culture fish pond, commercial fish farm, shrimp ghers (farm lands
converted into ponds with low dykes and used for cultivation of shrimp/prawn/fish).

Capture fish habitat as assessed on the basis of species diversity and composition, identification of
species of conservation significance, identification of potential fish habitat prescribing to restore for
fish conservation, fish migration survey, habitat identification ffsh conservation. Culture fish
habitat was assessed through homestead culture fish pond survey and commercial figheflarm/
survey.

Information on post harvest activities, forward and backward linkages, fishermen livelihood
information, fisheries managent issues, potential fish recruitment, fish infrastructure and fishermen
vulnerability were also collected.

Rel evant secondary data were collected from the
reports.

Fish productions for individual habita were obtained from secondary information those were
collected from the UFOs and literatures were blended with primary data in production estimation.

Ecological Resources

The ecological component of the EIA study focused on terrestrial and riverinegyeéotbduding

flora, birds, reptiles, amphibians, mammals, and migratory birds. The field activities included
collection of ecosystem and habitat information, sensitive habitat identification, identifying ecological
changes and potential ecological impathe land use information on different ecosystem was
generated through analysis of recent satellite imagery. Field investigation methods included physical
observations, transect walk, habitat survey and consultations with local people. Field visits were
caried out for establishing the ecological baseline condition. Public consultation meetings were
carried out through FGD and Key Informants Interview (KII) methods. Inventory of common flora
and fauna was developed based on field survey and data base loftetfmrational Union for
Conservation of Nature (IUCN).

Socio -economic Data

Demographic information, such as population, occupation and employment, literacy rate, drinking
water, sanitation, and electricity facilities were collected form secondary soubega.on income,
expenditure, land ownership pattern, self assessed poverty status, migration, social overhead capitals
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and quality of life, disasters, conflicts of the study area, information onrgoeernmental
organizations (NGOs), cultural and heritdgatures of the project area were collected mainly from
primary sources through PRA and FGDs and public consultations.

The steps followed for collecting soedmonomic data are as follows:

1 Data were collected from Bangladesh Bureau of Statistics (BB®), and enumerated for
2010, the relevant literatures from BWDB and main consultant were also reviewed;

1 Reconnaissance field visit and discussions with BWDB officials and local stakeholders were
made for primary data collection;

1 PRA/RRA, FGDs, KlIl werearried out for primary data collection;

1 Institutional survey was conducted for primary data collection from district and upazila level.
2.2.4 Scoping

A structured scoping process was followed for identification of the Important Environmental and
Social Compones (IESCs) which would potentially be impacted by the proposed Project. This was
achieved in two stages as follows. The EIA team made a preliminary list of the components which
could be impacted by the Project. The second stage included village scogingsegere opinions

of the stakeholders were obtained on their perception about the environmental and social components
which could be impacted by the project interventions. With the help of the professional judgments of
the multidisciplinary EIA team asell as the opinions of the stakeholders, the preliminary list of the
important environmental and social components was finalized.

2.2.5 Assessment and Scaling of Impacts

At this stage, attempts were made to quantify the impacts of the proposed interverti@nBroject

as much as possible. Where quantification was not possible, qualitative impacts were assessed and the
scores were assigned with (+) sign for positive impacts andign for negative impacts. The
magnitude of both positive and negative impagas indicated in a scale of 1 to 10 based upon extent,
magnitude, reversibility, duration and sustainability considerations. The impacts of proposed
interventions, considering the climathange scenario for 2050, were estimated on the basis of
differenes between the futumgithout-project (FWOP) condition and the futungth-project (FWIP)
condition. The futuravithout-project (FWOP) conditions were generated through trend analysis and
consultations with the local people. This reflected conditions 8CE=in absence of the proposed
interventions under the Project area. Changes expected to be brought about due to proposed
interventions under the Project were assessed to generate thewfitipeoject (FWIP) condition.
Comparison and projection methoasre used for impact prediction.

2.3 Assessment Methodology

The assessment of effects and identification of residual impacts takes account of any incorporated
mitigation measures adopted due to any potential impact of Project activities, and will be largely
dependent on the extent and duration of change, the number of people or size of the resource affected
and their sensitivity to the change. Potential impacts can be both negative and positive (beneficial),
and the methodology defined below will be applieddefine both beneficial and adverse potential
impacts.
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The criteria for determining significance are generally specific for each environmental and social
aspect but generally the magnitude of each potential impact is defined along with the sensitieity of
receptor. Generic criteria for defining magnitude and sensitivity used for the Project are summarized
below.

2.3.1 Magnitude

The assessment of magnitude has been undertaken in two steps. Firstly the key issues associated with
the Project are categorizeds deneficial or adverse. Secondly, potential impacts have been
categorized as major, moderate, minor or negligible based on consideration of the parameters such as:

1 Duration of the potential impact;

1
T
T
1

The magnitude of potential impacts of the Project has generally been identified according to the

Reversibility;

Likelihood; and

categories outlined ifmable 2.1

Spatial extent of the potential impact;

Legal standards and established professional criteria.

Table 2.1: Parameters for Determining Magnitude

Parameter Major Moderate Minor Negligible/Nil
Duration of| Long term Medium Term Less than projeg Temporary with
potential impact | (more than 35 years)| Lifespan of the lifespan no detectale

project potential impact
(5 to 15 years)
Spatial extent ol Widespread fal Beyond Within  project| Specific location
the potential beyond project immediate boundary within project
impact boundaries project component o
components, Sitg site  boundarie
boundaries o] with no
local area detectable
potential impact
Reversibility of| Potential impact ig Baseline requirey Baseine returns| Baseline remain
potential impacts| effectively a year or so with naturally or with| constant

permanent, requiring

some

limited

considerable interventions tg intervention

intervention to returr| return to baseling within  a few

to baseline months
Legal standardy Breaches nationg Complies  with| Meets minimum| Not applicable
and establishe( standards and q limits given in| national standarg
professional international national limits or
criteria guidelines/obligationg standards bu| international

breaches guidelines

international
lender guidelineg
in one or more

parameters
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Parameter Major Moderate Minor Negligible/Nil
Likelihood of | Occurs under typicg Occurs undel Occurs undel Unlikely to occur

potential impacty operating orn worst casg abnormal,
occurring construction (negative impact) exceptional  of
conditions or best casq emergency
(Certain) (positive impact) conditions
operating (occasional)
conditions
(Likely)

2.3.2 Sensitivity

The sensitivity of a meptor has been determined based on review of the population (including
proximity / numbers / vulnerability) and presence of features on the site or the surrounding area.
Criteria for determining receptor ostimedsniTablevi ty
2.2

Table 2.2: Criteria for Determining Sensitivity

Sensitivity Determination Definition

Very High Vulnerable receptor with little or no capacity to absorb prop
changes or minimalgportunities for mitigation.

High Vulnerable receptor with little or no capacity to absorb prop
changes or limited opportunities for mitigation.

Medium Vulnerable receptor with some capacity to absorb proposed ch
or moderate opportunitiesrfanitigation

Low / Negligible Vulnerable receptor with good capacity to absorb proposed ch
or/and good opportunities for mitigation

2.3.3 Assigning Significance

Following the assessment of magnitude, the quality and sensitivity of the receiving envirenmen

potential receptor has been determined and the significance of each potential impact established using

the potential impact significance matrix showmable 2.3

Table 2.3: Assessment of Potential Impet Significance

Sensitivity of Receptors

Magnitude of Potential . , . Low /
impact Very High High Medium Negligible

Major Moderate

Moderate Moderate

Vinor Lo

Negligible
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2.3.4 Mitigation Measures

Subsequent to the impact assessment discussed above, appropriate mitigation measures have been
proposed to avoid, offset, mitigate/reduce, or compensate for the identified impacts. Generally,
impads having moderate to critical consequence significance p€eFabie 2.3 require appropriate
avoidance/ mitigation/compensatory measures to reduce the significance. Impacts having low to
negligible significance can be left alone not needing any mitigatieasures.

Generally, preference is given to the avoidance of the impact with the help of options available for
nature, siting, timing, method/procedure, or scale of any Project activity. If avoidance is not possible,
appropriate mitigation and contrpieasures are proposed to reduce the consequence significance of
the predicted impact. Finally, if impact reduction is not possible, compensatory measures are
proposed.

2.3.5 Assessment of Residual Impacts

The final step in the impact assessment process is deiiegnthe significance of the residual
impacts, which essentially are the impacts which would be experienced even after implementing the
mitigation/compensatory measures. ldeally, all of the residual impacts should be of negligible to low
significance. Br any residual impacts having moderate significance, monitoring mechanism is
necessary to ensure that their significance does not increase. No residual impacts having major or
critical significance are generally acceptable.

2.3.6 Identification of Enhancementand Mitigating Measures

From literature survey, applying expert judgment and consultation with stakeholders, possible
enhancement and mitigating measures were identified for beneficial and adverse effects respectively.

2.3.7 Preparation of Environmental Management and Monitoring Plan

An environmental management plan (EMP) for the proposed Project was prepared comprising the
mitigation/ enhancement measures with institutional responsibilities, environmental monitoring plan,
training and capacity building plan, areporting and documentation protocols.

2.3.8 EIA Report Preparation

At the end of the study, the present report was prepared incorporating all the findings of the EIA
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3. Policy, Legal and Administrative Framework

This Chapter presents a review of the natiowdicy, legal, and regulatory framework relevant to the
environmental and social aspects of the Project. Also reviewed in the Chapter are the WB
environmental and social safeguard policies.

3.1 National Environmental Laws

The key national policies, strategjeand plans relevant to environmental management are briefly
discussed below.

3.1.1 Bangladesh Environment Conservation Act (ECA), 1995

The Environmental Conservation Act (EC8J) 1995 is the main legislative framewor&lating to
environmental protection in Bgladesh. This umbrella Act includes lafgs conservationof the
environment, improvement of environmental standards, and control and mitigation of environmental
pollution. This Act has established the Department of Environrie@E), and empowers its
Director General to take measures as he considers necessary iwbicdes conducting
inquiries, preventing probable accidents, advising the Governnomordinating with other
authorities or agencies, and collecting and publishing information about envir@hnpellution.
According to this act (Sectioh2), no industrial unit or project shall kestablished or undertaken
without obtaining, in a manner prescribed by the accomparRings, an Environmental Clearance
Certificate (ECC) from the Director GenedIDOE.

In accordance with this Act, the CEIRwill need to be cleared by DOE before commencing the
project following procedures given in the Environment Conservation Rules (ECR) 1997 (discussed
below). Also the Ecologically Critical Areas in coastahepdefined by DOE under this act, will be
considered while planning and designing of the CERoject interventions.

The present EIA has been carried out in compliance with this Act.
3.1.2 BangladeshEnvironment Conservation Act (ECA), (Amendments) 2010

The ECA 1995 was amended in 2010, which provided clarification of defining wetlands as well as
Ecologically Critical Areas and included many important environmental concerns such as
conservation of wetlands, hill cutting, ship breaking, and hazardous wastealisphis amendment
empowered the government to enforce more penalties than before. Moreover, affected persons were
given provision for putting objections or taking legal actions against the polluters or any entity
creating nuisance to affected person.

3.1.3 Bangladesh Environment Conservation Rules (ECR), 1997

The Environment Conservation Rules, 1997 were issued by the GovernmBangiadesh in
exercise of the power conferred under the Environment Conservation Act (S22Xidi995. Under
these Rules, the lowing aspects, among others, are covered:

91 Declaration of ecologically critical areas

9 Classification of industries and projects into four categories
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1 Procedures for issuing the Environmental Clearance Certificate
i Determination of environmental standards.

The Rule 3 defines the factors to be considered in declaring an area 'ecologically critical area’ (ECA)
as per Section 5 of ECA95. It empowers the Government to declare an area 'ECA, if it is satisfied that
the ecosystem of the area has reached or istéimesh to reach a critical state or condition due to
environmental degradation. The Government is also empowered to specify which of the operations or
processes shall not be carried out or shall not be initiated in the ecologically critical area. Under this
mandate, MOEF has declared Sundarban, Cox's BaZaknaf Sea Shore, Saint Martin Island,
Sonadia Island, Hakaluki Haor, Tanguar Haor, Marzat Baor and GuidBandhara Lake as ECA

and prohibited certain activities in those areas. Beside these,lyabengovernment of Bangladesh

has declared four rivers such as Buriganga River, Turag River, Shitalakha River and Balu River
around the Dhaka City as ECA.

The Rule 7 classifies industrial units and projects into four categories depending on envirbonmenta
impact and location for the purpose of issuance of ECC. These categmi€dreen,Orange A,
Orange B, an®Red.

All existing industrial units and projects and proposed industrial units and projectsarthat
considered to be low polluting are categedz under "Green" and shall be granted
Environmental Clearance. For proposed industrial units and projects falling in the @rabgenge

B and Red Categories, firstly a site clearance certificate and thereafter an environmental clearance
certificate will be required. A detailed description of these four categories of indubtiebeen

given in Scheduld of ECR'97. Apart from general requirement, for every Red catggoposed

industrial unit or project, the application must be accompanied with fafsibdport, Initial
Environmental Examination (IEE), Environmental Impact Assessment (EIA) based on approved
ToR by DOE, Environment al Ma n a g e matar tresofrées n (EN
devel opment projects fall undrlr pPrRejdéc tc ait e gdRe/d
project which requires IEE, EIA and EMP for environmental clearance from DOE.

The ECR'97 describes the procedures for obtaining Environmental Clearance Certificates (ECC) from
the Department of Environment for different tgpef proposed units or projects. Any person or
organization wishing to establish an industrial unit or project must obtain ECC from the Director
General. The application for such certificate must be in the prescribed form together with the
prescribed feefaid down in Schedule 13, through the deposit of a Treasury Chalan in favor of the
Director General. The fees for clearance certificates have been revised in 2010. Rule 8 prescribes the
duration of validity of such certificate (three years for green cagyegod one year for other
categories) and compulsory requirement for renewal of certificate at least 30 days before expiry of its
validity.

3.1.4 Bangladesh Environment Court Act, 2010

Bangladesh Environment Court Act, 2010 has been enacted to resolve thesdasplitestablishing

justice over environmental and social damage raised due to any development activities. This act
allows government to take necessary legal action against any parties who creates environmental
hazards/ damage to environmentally sensitikegas as well as human society. According to this act,
government can take legal actions if any environmental problem occurs due tbiGEHentions.
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3.1.5 Administrative framework of DOE for clearing and monitoring of projects

According to the Environmer@onservation Act 1995 no industrial unit or project will be established

or undertaken without obtaining, in the manner prescribed by the Environment Conservation Rules
1997, an Environmental Clearance Certificate from the Director General. Thereforg, ever
development projects/industries which are specified under the Scliedulef the Environmental
Conservation Rules 1997 require obtaining site clearance and environmental clearance from the
Department of Environment. According to the Rule 7 (1) of theirBnmental Conservation Rules

1997; for the purpose of issuance of Environmental Clearance Certificate (ECC), every industrial
units or projects, in consideration of their site and impact on the environment, will be classified into
the four categories artiey are: Category | (green), Category Il (OradeCategory Ill (Orange B)

and Category IV (Red). According to the categorization, all FC and FCD/I projects fall under the
6Red6 category. For this cat egormpact Assessinent ma n d ¢
(EIA) including Environmental Management Plan (EMP) and where necessary develop a
Resettlement Plan for getting environmental clearance from DOE. The application procedure for
obtaining site clearance and environmental clearance for Hprsjects of CEIP is shown in Figure

3.1.

Application for site clearance

Application should enclose:
1.Prescribed application form
2.Application fee
3.1EE report of the proposed project (including ToR for EIA)
4.Location map/ layout plan, @t
5.No Objection Certificate (NOC) from local government authority
6.Preliminary Feasibility Study Report/ DPP of the proposed proje

P Py iy N
lSite visit by DOE and applicant
nnnnnnn if nAniirad

Obtaining Site Clearance and approved ToR for EIA

15

Applicant agency will conduct EIA
study for the proposed project

i

Application for Environmental Clearance

Application should enclose:
1.Prescribed application form
2.EIA report of the proposed project including EMP
3.0utline of relocation, rehabilitation plan, if applicable
4.Feasibility Study Report of the proposed project

Presentation on the EIA and
CAMMD hir tha annlinant anandsy

Obtaining Environmental Clearance

Renewal of the clearance after each omgear period

Figure 3.1: Process of obtaining Clearance certificate from DOE
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3.2 Relevant National Policies, Strategies and Plans

3.2.1 National Environment Policy, 1992

The National Environment Policy (NEP) is® of the key policy documents of the Government. The
policy addresses 15 sectors in all, in addition to providing directives on the legal framework and
institutional arrangements. Coastal and marine environment is one of the key sectors covered in this
pdicy. The policy declarations that have particular bearing on the Integrated Coastal Zone
Management (ICZM) are listed below.

9 Sustainable use of coastal and marine resources and preservation of coastal ecosystem

1 Prevention of national and international igities causing pollution in coastal and marine
environment

1 Strengthening research in protection and development of coastal and marine resources and
environment

1 Exploration of coastal and marine fisheries to a maximum sustainable limit
Regarding water resioce development, flood control and irrigation sector, the policy seeks to:
9 ensure environmentallgound utilization of all water resources;

1 ensure that water development activities and irrigation networks do not create adverse
environmental impact;

1 ensurethat all steps are taken for flood control, including construction of embankments,
dredging of rivers, digging of canals, etc, be environmentally sound at local, zonal and
national levels;

1 ensure mitigation measures of adverse environmental impact ofletechpvater resources
development and flood control projects;

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

1 ensure sustainable, lotgrm, environmentally sound and scientific exydton and
management of the underground and surface water resources; and

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

The Policy is applicable to the CEIRand the proposed interveatis are required to comply with all

the policy directives emphasizing particularly on reducing adverse environmental impacts. The EIA
studies of the coastal polders are required to clearly address the potential impacts and propose
mitigation measures.

3.2.2 National Environment Management Action Plan, 1995

The National Environment Management Action Plan (NEMAP, 19Entifies the main
national environmental issues, including those related to the water sector. The main water related
national concerns include ttd damage, riverbank erosion, environmental degradation of water
bodies, increased water pollution, shortage of irrigation water and drainage congestion; various
specificregional concerns are also identified.
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3.2.3 National Water Policy, 1999

Endorsed by the @ in 1999, the National Water Policy (NWP) aims to provide guidance to the
major players in water sector for ensuring optimal development and management of water. According
to the policy,all agencies and departments entrusted with water resource managespensibilities
(regulation, planning, construction, operation, and maintenance) are required to enhance
environmental amenities and ensure that environmental resources are protected and restored in
executing their tasks.

The policy has several clauseslated to water resource development projects for ensuring
environmental protection. Some of the relevant clauses are:

1 Clause 4.5b: Planning and feasibility studies of all projects will follow the Guidelines for
Project Assessment, the Guidelines forofte's Participation (GPP), the Guidelines for
Environmental Impact Assessment, and all other instructions that may be issued from time to
time by the Government.

1 Clause 4.9b: Measures will be taken to minimize disruption to the natural aquatic
environmenin streams and water channels.

9 Clause 4.9e: Water development plans will not interrupt fish movement and will make
adequate provisions in control structures for allowing fish migration and breeding.

1 Clause 4.10a: Water development projects should caimgmal disruption to navigation and,
where necessary, adequate mitigation measures should be taken.

1 Clause 4.12a: Give full consideration to environmental protection, restoration and
enhancement measures consistent with National Environmental Manag&atiemt Plan
(NEMAP) and the National Water Management Plan (NWMP).

1 Clause 4.12b: Adhere to a formal environment impact assessment (EIA) process, as set out in
EIA guidelines and manuals for water sector projects, in each water resources development
project or rehabilitation program of size and scope specified by the Government from time to
time.

1 Clause 4.12c: Ensure adequate upland flow in water channels to preserve the coastal estuary
ecosystem threatened by intrusion of salinity from the sea.

9 Clause 413b: Only those water related projects will be taken up for execution that will not
interfere with aquatic characteristics of those water bodies.

Most of the above clauses will be applicable to the @EIPhe Project design and present EIA study
will be required to comply with these requirements.

3.2.4 National Water Management Plan, 2001 (Approved in 2004)

The National Water Management Plan (NWMP) 2001, approved by the National Water Resources
Council in 2004, envisions to establish an integrated develdpmemnagement and use of water
resources in Bangladesh over a period of 25 yeaisater Resources Planning Organization
(WARPO) has been assignedrmnitor the national water management pleime major programs

in the Plan have been organized under egglitsectoral clusters: i) Institutional Development, ii)
Enabling Environment, iii) Main River, iv) Towns and Rural Areas, v) Major Cities; vi) Disaster
Management; vii) Agriculture and Water Management, and viii) Environment and Aquatic Resources.
Each ¢uster comprises of a number of individual programs, and a total of 8destiral programs
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have been identified and presented in the investment portfolio. Most of the programs are likely to be
implemented in coastal areas.

The CEIP has been designedlime with this Plan and addresses its key objectives for the water
resource management in the coastal areas.

3.2.5 Coastal Zone Policy, 2005

The Government has formulated the Coastal Zone Policy (CZP) that provides a general guidance to
all concerned for the magement and development of the coastal zone in a manner so that the coastal
people are able to pursue their life and livelihoods within secure and conducive environment.

The coast of Bangladesh is known as a zone of vulnerabilities as well as opstlini§ prone to

natural disasters like cyclone, storm surge and flood. In this regard, for reducing risk, the policy
emphasizes the improvement of coastal polders and seeks to enhance safety measures by combining
cyclone shelters, mulpiurpose embankmis, road system and disaster warning system.

The CIERI addresses some aspects of this Policy particularly those relating to the polder
improvements.

3.2.6 Coastal Development Strateqy, 2006

The Coastal Development Strategy (CDS) focuses on the implemerdhtioe coastal zone policy.

The CDS was approved at the second meeting of theNtitésterial Steering Committee on ICZMP

held on 13 February 2006. Nine strategic priorities, evolved through a consultation process, guide
interventions and investmentsthre coastal zone:

1 ensuring fresh and safe water availability
1 safety from marmade and natural hazards

9 optimizing use of coastal lands

1 promoting economic growth emphasizing ffamm rural employment

1 sustainable management of natural resources: éxgjountapped and less explored
opportunities

improving livelihood conditions of people especially women

environmental conservation

empowerment through knowledge management

=A =/ =4 =

creating an enabling institutional environment

The proposed interventions werdthe CEIP are in line with this strategy and support most of the
above listed priorities.

3.2.7 National Land Use Policy (MoL,2001)

The National Land Use Policy (NLUP), enacted in 2001, aims at managing land use effectively to
support trends in acceleratedbanization, industrialization and diversification of development
activities. The NLUP urges that increasing the land area of the country may be not possible through
artificial land reclamation process, which is eeffective only in the long run. Therefy land use
planning should be based on the existing and available land resources. The policy suggests
establishing land data banks where, among others, information on accreted riverine and coastal chars
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will be maintained. Among the 28 policy statemewitNLUP, the following are relevant to coastal
area:

1 forests declared by the Ministry of Environment and Forests will remain as forest lands;

1 reclassification of forest lands will be prevented; and

9 effective green belts will be created all along the coast.
The CEIP will be designed in accordance with this Strategy and will comply with the above listed
requirements.

3.2.8 National Agriculture Policy, 1999

The overall objective of the National Agriculture Policy is to make the natiorss#itient in food

throudh increasing production of all crops including cereals and ensure a dependable food security
system for all. Althoughhe policy does not emphasize the coastal zone separately, all specific
objectives are applicable to the development of coastal zoneulagec The policy particularly
stressed on minor irrigation capturing tidal water in reservoirs in coastal areas and research on the
development of improved varieties and technologies for cultivation in coastal, hilly;lagéded and

salinity affected eeas. The policy also recognizes that adequate measures should be taken to reduce
waterlogging, salinity and provide irrigation facilities for crop production.

The proposed CEHPis expected to contribute to achieve the objectives of the agricultucg.pol
3.2.9 National Fisheries Policy, 1996

The National Fisheries Policy (NFP), 1996 recognizes that fish production has declined due to
environmental imbalances, adverse environmental impact and improper implementation of fish
culture and management programkepolicy particularly focuses on coastal shrimp, aquaculture and
marine fisheries development.

The policy suggests following actions:

1 Shrimp and fish culture will not be expanded to the areas which could damage mangrove
forest in the coastal region

Biodiversity will be maintained in all natural water bodies and in marine environment
Chemicals harmful to the environment will not be used in fish shrimp farms
Environment friendly fish shrimp culture technology will be used

Expand fisheries areas and integrate, fish and shrimp cultivation

= =/ =4 =4 =2

Control measures will be taken against activities that have a negative impact on fisheries
resources and vieeersa

1 Laws will be formulated to ban the disposal of any untreated industrial effluents into the
water bodies.

The CEIRI interventions may facilitate fisheries production in coastal area. The guidelines of NFP
may be integrated while designing and implementing the CHiRerventions. However, conflicts
over agriculture and fisheries cultivation may accelerafature.
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3.2.10 National Livestock Development Policy, 2007

The National Livestock Development Policy (NLDP) has been prepared to address the key challenges
and opportunity for a comprehensive sustainable development of the livestaektsulby creating

an emabling policy framework. Among 60 or more policy statements, the following two policy
statements address the coastal zone:

1 Specific areas will be identified to implement programs for fattening of cattle and livestock.
For this purpose, the Chittagong Hiltacts, the coastal areas and the islands will be included
under the fattening of livestock and cattle program.

1 Special programs will be taken up for the production of grass in the Chittagonigpelil and
the coastal areas.

As livestock is one of thedy assets in coastal livelihoods, and protection of livestock from cyclones
and tidal surges should be emphasized along with security of human life. The proposeld CEIP
interventions will contribute to the safety of livestock and thus increase livestodkigpivity in
coastal areas.

3.2.11 The Forest Act 1927 & Amendment Act 2000

The National Forestry Policy of 1994 is the revised version of the National Forest Policy of 1977 in
the light of the National Forestry Master Plan. The major targets of the Politg aomserve the
existing forest areas; bring about 20% of the
increase the reserve forest land by 10% by the year 2015 through coordinated efforthl&0S0

and active participation of the people.

The need of amendments of the existing forestry sector related laws and adoption of new laws for
sectoral activities have been recognized as important conditions for achieving the policy goals and
objectives. The Forest Policy also recognizes the importahdelfilling the responsibilities and
commitments under international multilateral environmental agreements.

According to the Act the Government (Forest Department) can prohibit certain activities in the
declared Reserved Forest area such as any intenvékindles, keeps or carries any firgpspasses

or pastures cattle, or permits cattle to trespaasises any damage by negligence in felling any tree or
cutting or dragging any timber; etc.

n26. Acts prohibited in such forests.
(1) Any person whan a reserved forest

(a) Kindles, keeps or carries any fire except at such seasons as the-Gfiiest may notify in this
behalf;

(b) Trespasses or pastures cattle, or permits cattle to trespass;
(c) causes any damage by negligence in felling anyotreatting or dragging any timber;

(d) quarries stone, burns lime or charcoal, or collects, subjects to any manufacturing process, or
removes any forest produce other than timber; or who enters a reserved forest with firearms without
prior permission fromthe Divisional Forest Officer concerned, shall be punishable with
imprisonment for a term which may extend to six months and shall also be liable to fine which may
extend to two thousand taka, in addition to such compensation for damage done to thesftrest
convicting Court may direct to be paid. o
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The proposed intervention should not carry out any such activities that may cause damage or
adversely impact on the natural resources including wildlife of the Sundarbans Reserve Forest.

3.2.12 Standing Orders on Dsaster, 2010

The Standing Orders on Disaster is designed to enhance capacity at all tiers of government
administrative and social structures for coping with and recovering from disasters. The document
contains guidelines for construction, management, teaémce and use of cyclone shelter center.
Accordingly to the guideline, geographical information system (GIS) technology will be applied at the
planning stage to select the location of cyclone shelter considering habitation, communication
facilities, disaince from the nearest cyclone centre. The advice of the concerned District Committee is
to be obtained before final decision. The cyclone shelters should have easier communication facilities
so that in times of distress delay does not occur to go ther¢hiBaeason, the road communication

from the cyclone shelters should not only link up with city or main road but also with neighboring
village areas. Provision of emergency water, food and sanitation and shelter space for livestock during
period should lao be kept in view for future construction of shelters.

Improvement of coastal polders under CEIRill provide better communication facilities in the
coastal areas, which is crucial for emergency response to disasters.

3.2.13 National Adaptation Programme of Action (NAPA)

In 2005, the Ministry of Environment and Forest
Bangladesh has prepared the National Adaptation Program of Action (NAPA) for Bangladesh, as a
response to the decision of the Seventh Session @fdhterence of the Parties (COP7) of the United
Nations Framework Convention on Climate Change (UNFCCC). The basic approach to NAPA
preparation was along with the sustainable development goals and objectives of the country where it
has recognized the neeséty of addressing climate change and environmental issue and natural
resource management. The NAPA is the beginning of a long journey to address adverse impacts of
climate change including variability and extreme events and to promote sustainable demtlopm

the country. There are 15 adaptation strategies suggested to address adverse effects of climate change.
Among the 15 adaptation strategies the following strategies address the coastal region for reducing
climate change induced vulnerability.

9 Reducion of climate change hazards through coastal afforestation with community
participation.

1 Providing drinking water to coastal communities to combat enhanced salinity due to sea level
rise.

1 Construction of flood shelter, and information and assistanceecemttope with enhanced
recurrent floods in major floodplains

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

1 Promoting adaptation to coastal crop agriculture to combat increased salinity.

1 Promoting adaptation to coastal fisheries through culture of salt tolerant fish special in coastal
areas of Bangladesh.

The CEIRI broadly contributes toward achieving g the aims and objectives of the climate change
adaptation strategies.
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3.2.14 Bangladesh Climae Change Strategy and Action Plan (BCCSAP) 2009

The Government of Bangladesh has prepared the Bangladesh Climate Change Strategy and Action
Plan (BCCSAP), 2009. The BCCSAP is built on six pillars: (i) food security, social safety and health;
(i) comprehesive disaster management; (iii) infrastructure; (iv) research and knowledge
management; (v) mitigation and low carbon development; and (vi) capacity building. Five programs
have been suggested related to improvement of the water management infrasirucoastl areas

of Bangladesh under pillar 3 (Infrastructure) of BCCSAP, including:

Repair and maintenance of existing flood embankments
Repair and maintenance of existing coastal polders
Improvement of urban drainage

Planning, design and constructionrigier training works

=A =/ =4 =4 =4

Planning, design and implementation of resuscitation of the network of river&hafsl
through dredging and dsltation work.

CEIP-1 is relevant to the above mentioned programs and will contribute towards achieving the
objective ofother pillars such as (i), (ii) and (iv).

3.2.15 The Acquisition and Requisition of Immovable Property Ordinance, 1982

This Ordinance is the basic instrument governing land acquisition in Bangladesh. It is restricted to
Al egal 6 owners of recordspfeownerghipauh as depds, ditte breagreerents to
compensating for land as well as any business, structure, trees and crops on the land. The owners of
acquired land receive cash compensation at market value with a premium of 50 per cent on the
asessed price. The law specifies methods for calculation of market value of property based on
recorded prices obtained from relevant Government departments such as Registrar (land), Public
Works Department (structures), Department of Forest (trees), Depamimagriculture (crops) and
Department of Fisheries (fish stock).

The Ministry of Land (MOL) is authorized to deal with land acquisition. The MOL delegates some of
its authority to the Commissioner at Divisional level and to the Deputy Commissioher Ristrict

level. The Deputy Commissioners (DCs) are empowered by the MOL to process land acquisition
under the Ordinance and pay compensation to the legal owners of the acquired pKissty.
(government owned land) lands should be acquired first wipeoject requires botkhasand private

land. If a project requires onlghasland, the land will be transferred through an intenisterial
meeting following the acquisition proposal submitted to DC or MOL as the case may be. The DC is
empowered to acqu a maximum of 50 standard bigha (6.75 ha) of land without any litigation where
the Divisional Commissioner is involved for approval. Acquisition of land more than 50 standard
bighais approved from the central land allocation committee (CLAC) headeldebghief executive

of the Government of Bangladesh proposed by the MOL.

The land owner needs to establish ownership by producing retoights in order to be eligible for
compensation under the law. The record of rights prepared under Section 1448 air the State

Acquisition and Tenancy Act 1950 (revised 1994) are not always updated and as a result legal land
owners have faced difficulties trying to fAprove
produce rent receipt or receipt of land depehent tax, but this does not assist in some situations as a

person is exempted from payment of rent if the area of land is less thégha$(3.37 ha).
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3.2.16 The East Bengal State Acquisition and Tenancy Act, 1950 (Revised 1994)

The State Acquisition and Tancy Act (Sections 86 and 87) also define the ownership and use right
of alluvion (payostior reformation in situ or original site) and diluvion larmhdisikostj in the
country. In legal terms, eroded landskfst) inside the alluviordiluvion (AD) line (i.e. including
submerged land or underwater land) are considiehedland once declared by concerned Deputy
Commissioner (DC) demarcating the AD Linklowever, the "original" owner(s) can claim the land

if it reappears through natural process withihy@ars. The original private owners cannot claim any
eroded land if developed by the government through land filling for use in public purpose.

3.2.17 Constitutional Right of the Tribal Peoples Rights

In the context of Peopl e dintiorRad Pangatieshcdoes Mot niationg | a d e
the existence of the cultural and ethnic minorities in Bangladesh. The only protective provision for the
ethnic minorities that the policy makers often refer to in the context is Article 28 (4) which states that:
Nothing shall prevent the state from making special provision in favor of women and children or for

the advancement of any backward section of the citizens. The above provision is an ambiguous one

and it does not define who or what constitutes "backward". Mexye¢he Government recognizes
existence of Atribal peoplesd and the need for
essentially viewed as backward, poor and secionomically & culturally inferior. Towards this end

a special program was irated in 1998 7 by t he Prime Ministerds Secr e
sociceconomic situation of the indigenous people of Bangladesh, resident outside the Chittagong Hill
Tracts.

3.2.18 Ethnic Minority Rights in PRSP 2005

Relevant strategic suggestionstiie Poverty Reduction Strategy Paper (PRSP)2005 to preserve the
cultural, social and economic identity and interests of the ethnic populations in and outside CHT are
as follows:

1 Effective recognition of ethnic minority communities and their specific need$ relevant
government policies and programs towards improving the smrioomic conditions of these
communities.

9 Proper actions for protecting the rights of ethnic minority people, particularly their rights to
land and forests.

1 Transfer of land adinistration in CHT to the hill districts councils in accordance with the
6HI I I Di strict Councils Acts of 19896.

1 Provide education to ethnic minority people with a curriculum that allows learning in their
own language at the primary level.

1 Strengthen thir competence in job markets through affirmative actions at higher levels of
education and skill training to promote their inclusion in mainstream economic life.

1 Scaleup efforts to provide health care, clean water and sanitation facilities to ethmigtynin
areas in general and to the more disadvantaged groups among them in particular.

2 The Assistant Comissioner of Lands (AC Land) in respective districts demarcates the AD Line each

year in areas where rivers frequently erode their banks. According to law, if the land classified by an AD Line
re-appears within 30 years from the date of erosion, the otigwiaer(s) can claim the land.
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T I'ncrease and utilize property the fund avali
development of the ethnic minority people of the plain lands.

1 Provide wider acss to electrification and telecommunications for ethnic minority
communities, particularly in the Hill Tracts.

3.2.19 GoB Laws on Land Acquisition

The principle legal instrument governing land acquisition in Bangladesh is the Acquisition and
Requisition of Immeable Property Ordinance, 1982(Ordinance Il of 1982 with amendments up to
1994) and other land laws and administrative manuals relevant to land administration in Bangladesh.
According to the Ordinance, whenever it appears to the Government of Banglaatemstytproperty

in any locality is needed or is likely to be needed for any public purpose or in the public interest, the
Government can acquire the land provided that no property used by the public for the purpose of
religious worship, graveyard and creina ground. The 1982 Ordinance requires that compensation

be paid for (i) land and assets permanently acquired (including standing crops, trees, houses); and (ii)
any other damages caused by such acquisition. The Deputy Commissioner (DC) determines (a)
maket value of acquired assets on the date of notice of acquisition (based on the registered value of
similar property bought and/or sold in the area over the preceding 12 months), and (b) 50% premium
on the assessed value (other than crops) due to compalsguisition. The 1994 amendment made
provisions for payment of crop compensation to tenant cultivators. Given that people devalue land
during title transfer to minimize tax payment, compensation for land paid by DC including premium
largely remains lesthan the actual market price.

Inadequacies of 1982 Ordinance

The Ordinance, however, is not adequate to deal with the adverse impacts associated with land
acquisition and involuntary displacement. Land is acquired under this ordinance but its prowsions d
not fully satisfy the requirements of the Bankad
other policies in Bangladesh to complement the acquisition law in ways to assess, mitigate and
monitor the adverse impacts that the affected persons nfi@y. sSthe law does not cover project
affected persons without title or ownership record, such as informal settler/squatters, occupiers, and
informal tenants and lea$wlders (without registration document) and does not ensure replacement
value of the proprty acquired. The Ordinance has no provisions for resettlement of the affected
households/businesses or any assistance for restoration of livelihoods of the affected persons. As a
result, land acquisition potentially diminishes productive base of afféaten families and infringe
impoverishment risks to those physically or economically displaced due to undertaking of
infrastructure projects.

As the legal framework falls short of the provisions of the World Bank OP 4.12 on Involuntary
Resettlement, therpject proposes added mechanisms to meet the Bank's requirements:

1 Avoid or minimize resettlementhe law only implicitly discourages unnecessary acquisition,
as lands acquired for one purpose cannot be used for a different purpose. However, there are
no mechanisms to monitor if this condition is actually adhered to.

9 Eligibility for compensation:The law stipulates compensation only for the persons who
appear in the land administration records as the owners. It does not recognize the rights of
those, suchsasquatters, who do not possess legal title to the lands they live in or make a
living from.

1 CompensationThe law provides compensation for lands and other objects built and grown
on them (structures, trees and orchards, crops and any other develdjragnsds, built
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amenities, etc.). No provisions are there to assess and restore lost income stream or income
sources that acquisition causes to the affected persons, be they legal titleholders or others like
squatters, tenants and employees of affeatisthbsses.

1 Compensation standardéithough the law stipulates 'market prices' of the acquired lands as
the just compensation, the legal assessment method almost always results in prices that are far
below the actual market priceertain pricing standds, which are regarded as unrealistic,
are used to assess other losses like structures and various built amenities, trees, crops and the
like.

1 Relocation of households and other establishmehts:legal obligation is there to relocate,
or assist with relcation of, those whose homesteads have been acquired or whose place of
residence or livelihoods has been affected. Such persons/households, be they titleholders or
squatters, are left on their own.

9 Ensuring payment of compensatidands are legally acqwd and handed over to the project
execution agency as soon as the acquisition authority identifies the owners (or ‘awardees’), by
examining the records, and sends a legal notice advising them to claim the compensation (or
‘awards’). It is the obligationf dhe affected landowners to prove, by producing an array of
documents that the acquired lands legally belong to them. As gathering these documents is a
long, expensive and cumbersome process, many landowners may remain unable to claim their
award$.

1 Socbeconomic rehabilitationThe law shows no concern whatsoever about the-temmgy
socioeconomic changes the affected persons and households might undergo in-the post
acquisition period. There is no provision in the law except compensation for ensure ieconom
rehabilitation and social reintegration of the displaced persons.

These shortfalls in the legal provisions have been widely recognized as not fulfilling the requirements
of the OP 4.12, ever since Bangladesh started to address resettlement isseeRainkfimanced
projects in the early 1990s starting with the Jamuna Multipurpose Bridge Project. All infrastructure
agencies in Bangladesh using finance from international development financing institutions like the
World Bank, the ADB, JICA, and DFID arew undertaking resettlement of project affected persons
as an integral part of development projects.

3.2.20 Other Relevant Acts

There are a number of other laws and regulations applicable which are relevant for the project. These
are presented in thieable 3.1below.

3According to the law, the 'market price' is calculated by averaging the sales prices recorded in the previous one year, in
terms of land characteristics by land administration units or mauzas. But it is a widely acaefptieat forices determined as

such hardly reflect the true market value of the lands. As the sale/acquisition prices are grossiponter to evade on

sale taxes, assessment of legal compensation almost always fall far too short of the real wesket pri

“In the present land administration system, which is widely accepted as antiquated, land transactions, especially in the rural
areas, often remain incomplete. Even after the sale/purchase deeds are legally executed, the sellers continue to remain as
owners in the legal records until mutations are completed. As the transaction process is cumbersome and involves costs
beyond those mandated by the law, and the practice that lands can be used with the deeds alone, most land transactions do
not follow the pocess beyond deed execution. Many land purchasers are even not aware of the mutation or its significance.
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Table 3.1: Laws and Acts

Act/Law/Ordinance

Brief description

Responsible
Agency

The Vehicle Act (1927) and th
Motor Vehicles Ordinance (1983

Provides rules for exhaust emission,
and noise pollion and road and traffi

Road Authority

safety
Rules for Removal of Wrecks arn Rules for removal of wrecks ar IBWTA
Obstructions in inland Navigabl obstructions
Water Ways (1973)
The Water Supply and Sanitati¢ Regulates the management aoatrol of| MOLG, RD&C

Act (1996)

water supply and sanitation in urb
areas.

The Ground Water Manageme
Ordinance (1985)

Describes the management of groy
water resources and licensing of ty
wells

UpazilaParishad

The Forest Act (1927) Regulates the protectionof forests| MOEF
reserves, protected forests and villg
forests
The Private Forests Ordinan( Deals with the conservation of priva MOEF
(1959) forests and afforestation of wastelands
The Protection and Conservati| Deals with the mtection/conservatiol DOF
of Fish Act (1950) offices in Government owned wat
bodies
The Embankment and Draina( Describes the protection of embankme| MOWR
Act (1952) and drainage facilities
The Antiquities Act (1968) Describes the preservation of cultul DO Arch
heritage, Htoric monuments an
protected sites
Acquisition and Requisition g Describes procedures and provi¢ MOL
Immovable Property Ordinang guidelines to acquisition and requisiti
(1982) of land
Bangladesh Labor Law (2006) | Deals with occupationalghts and safety MOL

of factory workers; provision o0
comfortable work environment an

reasonable working conditions

3.3

International Treaties Signed by GoB

Bangladesh has signed most international treaties, conventions and protocols on environment,
pollution control, biediversity conservation and climate change, including the Ramsar Convention,
the Bonn Convention on migratory birds, the Rio de Janeiro Convention on biodiversity conservation
and the Kyoto protocol on climate change. An overview of the retewviernational treaties and
conventions signed by GOB is shownTiable 3.2below.
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Table 3.2: Treaty or Convention and Responsible Agency

: . Relevant
Treaty Year Brief Description Department
Protection obirds (Paris) 1950 | Protection of birds in wild state DOE/DOF
Ramsar Convention 1971 | Protection of wetlands DOE/DOF
Protocol Waterfowl Habitat Amendment of Ramsar Convention | DOE/DOF
1982 | protect specific habitats for waterfowl
World Cultural aad Natural Protection of major cultural and natut DOA
Heritage (Paris) 1972 | monuments
CITES convention 1973 | Ban and restrictions on international tradg DOE/DOF
endangered species of wild fauna and flora
Bonn Convention 1979 | Conservation of migraty species of wilg DOE/DOF
animals
Prevention and Control d 1974 | Protect workers against occupatior MOH
Occupational hazards exposure to carcinogenic substances
agents
Occupational hazards due | 1977 | Praect workers against occupational hazg MOH
air  pollution, noise & in the working environment
vibration (Geneva)
Occupational  safety an 1981 | Prevent accidents and injury to health | MOH
health in working minimizing hazards in the workin
environment (Geneva) environment
Occupational Healthesvices | 1985 | To promote a safe and healthy worki MOH
environment
Convention on oil pollutior] 1969 | Civil liability on oil pollution damage fron] DOE/MOS
damage (Brussels) ships
Civil liability on transport ofl 1989 | Safe methods of transport of dangeroy MOC
dangerous goods (Geneva) goods by road, railway and inland vessels
Safety in use of chemica| 1990 | Occupational safety of use of chemicals in| DOE
during work work place
Convention on oil pollution | 1990 | Legal framework and preparedness | DOE/MOS
contrd of oil pollution
Vienna convention 1985 | Protection of ozone layer DOE
London Protocol 1990 | Control of global emissions that deple DOE
ozone layer
UN framework convention ol 1992 | Regulation of greenhouse gasesissions DOE
climate change (Rio d
Janeiro)
Convention on Biological 1992 | Conservation of biliversity, sustainable us DOE
Diversity (Rio de Janeiro) of its components and access to gen
resources
International Convention o| 1997 | International teaty on climate change aij DOE
Climate Changes (Kyot emission of greenhouse gases
Protocol)
Protocol on biological safet] 2000 | Biological safety in transport and use | DOE

(Cartagena protocol)

genetically modified organisms
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3.4 Implication of GoB Polices, Acts and Rules on CEIP &
Classif ication

The CEIP project intervention Legislative bases for environmental assessment in Bangladesh are the
Environmental Conservation Act 1995 (ECA'95) and the Environmental Conservation Rules 1997
(ECR'97). Department of Environment (DOE), under the Mini©f Environment and Forest
(MOEF), is the regulatory body responsible for enforcing the ECA'95 and ECR'97. According to the
Rule 7 (1) of the Environmental Conservation Rules 1997; for the purpose of issuance of
Environmental Clearance Certificate (EC@very industrial units or projects, in consideration of
their site and impact on the environment, will be classified into the four categories and they are:
Category | (green), Category Il (Orang® Category Il (Orange B) and Category IV (Red).
Accordng to the categorization, all construction/reconstruction/expansion of flood control
embankment/polder/dykes etc falls under Red Category. Therefore Project intervention in polder 35/1
falls WReddecathgobdy.

It is the responsibility of the ppmnent to conduct an EIA of development proposal, the responsibility
to review EIAs for the purpose of issuing Environmental Clearance Certificate (ECC) rests on DOE.
The procedures for ARedo Category include submis

U An Initial Environmental Exammiation (IEE)
U An Environmental Impact Assessment (EIA)

U An Environmental Management Plan (EMP)

Environment clearance has to be obtained by the respective implementing agency or project
proponent (private sector) from Department of Environment (DOE).emtieonmental clearance
procedure for Red Category projects can be summarized as follows:

Application to DOE Y Obtaining Site Clearance¥ Applying for Environmental Clearance
Y Obtaining Environmental Clearan¥e Clearance Subject to annual renewal.

The detail DoE clearance procedure is presented in the Environmental Management Framework.

3.5 World Bank's Environmental Safeguard Policies

Developers seeking financing from the World Bank are required to comply with the applicable
environmental and social safeguards, operational policies (OPs) and Bank Procedures (BPs). A
summary of the relevant safeguards policies cemsitifor the Project is provided below.

3.5.1 Environmental Assessment (OP 4.01)

EA requirement. The World Bank requires environmental assessment (EA) of projects proposed for
Bank support to ensure that they are environmentally sound and sustainable, amditfu®ve
decision making. The Bank Policy OP 4.1 considers that EA is a process whose breadth, depth, and
type of analysis depend on the nature, scale, and potential environmental impact of the proposed
project. EA evaluates a project's potential envirental risks and impacts in its area of influence;
examines project alternatives; identifies ways of improving project selection, siting, planning, design,
and implementation by preventing, minimizing, mitigating, or compensating for adverse
environmental mpacts and enhancing positive impacts; and includes the process of mitigating and
managing adverse environmental impacts throughout project implementation. EA takes into account
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the natural environment (air, water and land); human health and safety; aggzats (involuntary
resettlement, indigenous peoples and physical cultural resources); anomadary and global
environmental aspects. The Bank Policy also envisages that the borrower Government is responsible
for carrying out the EA and the Bankwigks the borrower on the Bank's EA requirements.

The present EIA has been carried out in compliance with this OP.

EA classification. The World Bank classifies the proposed project into oneof the four categories,
depending on the type, location, sensiyiviind scale of the project and the nature and magnitude of
its potential environmental impacts. These categories are defined below.

Category A:A proposed project is classified as Category A if it is likely to have significant adverse
environmental impds that are sensitive, diverse, or unprecedented. These impacts may affect an area
broader than the sites or facilities subject to physical works.

Category B:A proposed project is classified as Category B if its potential adverse environmental
impacts onhuman populations or environmentally important ar@aduding wetlands, forests,
grasslands, and other natural habitare less adverse than those of Category A projects.

Category C:A proposed project is classified as Category C if it is likely toehainimal or no
adverse environmental impacts. Beyond screening, no further EA action is required for a Category C
project.

Category Ft A proposed project is classified as Category FI if it involves investment of Bank funds
through a financial intermediarin subprojects that may result in adverse environmental impacts.

The proposed CEHPhas been classified as Category A, since some of the potential impacts are likely
to be significant and diverse. Furthermore, Sundarbamrotected areiis in theclose vicinity of

the Project location, and if appropriate safeguards are not integrated in the Project design and
implementation, the adverse impacts can potentially extend to this sensitive area.

3.5.2 Natural Habitats (OP 4.04)

The Policy describes the comgation of natural habitats, like other measures that protect and enhance
the environment, to be essential for leegm sustainable development. The Bank therefore supports
the protection, maintenance, and rehabilitation of natural habitats and theiorisrio its economic

and sector work, project financing, and policy dialogue. The Bank also supports, and expects
borrowers to apply a precautionary approach to natural resource management to ensure opportunities
for environmentally sustainable developrmehe Bank promotes and supports natural habitat
conservation and improved land use by financing projects designed to integrate into national and
regional development the conservation of natural habitats and the maintenance of ecological
functions. Furtermore, the Bank promotes the rehabilitation of degraded natural habitats. The Bank
does not support projects that involve the significant conversion or degradation of critical natural
habitats.

This OP is not triggered for the proposed Project sincertiipped activities will be undertaken in an

area where natural habitat has already been modified to farm lands andpbariéa. Furthermore,
appropriate control measures have been incorporated in the environmental management plan (EMP)
(provided later m the document) to prevent any potential impacts of the Project on the nearby
Sundarban, which is a protected area.
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3.5.3 Water Resources Management (OP 4.07)

Through this Policy, the Bank seels support operations that provide potable water, sanitation
facilities, flood control, and water for productive activities in a manner that is economically viable,
environmentally sustainable, and socially equitable. The Bank assists borrowers in many priority
areas, among which developing a comprehensive framework dsigrdng water resource
investments, policies, and institutions is very important. Within this framework, when the borrower
develops and allocates water resources, it considerssgogsal impacts in a regional setting (e.g., a
river basin). Restoringra preserving aquatic ecosystems and guarding against overexploitation of
groundwater resources are also given priority to the provision of adequate water and sanitation
services for the poor. Furthermore, special attentions are needed by the borraaveid the water
logging and salinity problems associated with irrigation investments by (i) monitoring water tables
and implementing drainage networks where necessary, and (ii) adopting best management practices to
control water pollution.

The proposed Bject seeks to address several of the Policy objectives particularly those relating to
flood control and water resource management for productive activities.

3.5.4 Physical Cultural Resources (OP 4.11)

The World Bankbs gener al gioxtd assisyin theie eservdtiomandtou | t ur
seek to avoid their elimination. The specific aspects of the Policy are given below.

1 The Bank normally declines to finance projects that will significantly damageapticable
cultural property, and will asst only those projects that are sited or designed so as to prevent
such damage.

9 The Bank will assist in the protection and enhancement of cultural properties encountered in
Bankfinanced projects, rather than leaving that protection to chance. In cases, the
project is best relocated in order that sites and structures can be preserved, studied, and
restored intact in situ. In other cases, structures can be relocated, preserved, studied, and
restored on alternate sites. Often, scientific studyecteé salvage, and museum
preservation before destruction is all that is necessary. Most such projects should include the
training and strengthening of institutions
patrimony. Such activities should bedtitly included in the scope of the project, rather than
being postponed for some possible future action, and the costs are to be internalized in
computing overall project costs.

9 Deviations from this policy may be justified only where expected projecffiteenee great,
and the loss of or damage to cultural property is judged by competent authorities to be
unavoidable, minor, or otherwise acceptable. Specific details of the justification should be
discussed in project documents.

9 This policy pertains torgy project in which the Bank is involved, irrespective of whether the
Bank is itself financing the part of the project that may affect cultural property.

This OP is not triggered since no cultural or archaeological resources are known to exist in the
vicinity of the Project nor have any such resources been identified during field investigations.
However, O0chance findd procedures will be i mpl en

° Excerpts from the OPN 11.03.WB Operational Manual. September 1986.
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3.5.5 Forestry (OP 4.36)

This Policy recognizes the need to reduce deforestation and promote sustairgsbleonservation

and management in reducing poverfjhe Bank believes that forests are very much essential for
poverty reduction and sustainable development irrespective of their location in the world. The Bank
assists borrowers with forest restorati@ctivities that maintain or enhance biodiversity and
ecosystem functionality. The Bank also assists borrowers with the establishment and sustainable
management of environmentally appropriate, socially beneficial, and economically viable forest
plantatiors to help meet growing demands for forest goods and services. The Bank does not finance
projects that, in its opinion, would involve significant conversion or degradation of critical forest
areas or related critical natural habitats. Furthermore, the Baek not finance projects that
contravene applicable international environmental agreements.

This OP is not triggered since the proposed Project is not located in any forested area and will
therefore not have any direct impact on forests. Any potenif@dts on the nearby Sundarban forest

will be forestalled with the help of appropriate mitigation measures included in the EMP, as stated
earlier as well.

3.5.6 Projects on International Waterways (OP 7.50)

Projects on international waterways may affect thatieis between the World Bank and its
borrowers, and between riparian states. Therefore, the Bank attaches great importance to the riparian
making appropriate agreements or arrangements for the entire waterway, or parts thereof, and stands
ready to assisin this regard. A borrower must notify other riparian of planned projects that could
affect water quality or quantity, sufficiently far in advance to allow them to review the plans and raise
any concerns or objections.

3.5.7 Pest Management (OP 4.09)

Through ths OP, the WB supports a strategy that promotes use of biological or environmental control
methods and reduces reliance on synthetic chemical pestiBides.development and health sector
projects have to avoid using harmful pesticides. Other pesticisebec used, but only as an element

of an Integrated Pest Management Plan (IPMP) that emphasizes environmental and biological
controls.

3.5.8 Indigenous Peoples (OP 4.10)

For purposes of this Policy, the termetdamdi geno
distinct, vulnerable, social and cultural group possessing the following characteristics in varying
degree$:

1 selfidentification as members of a distinct indigenous cultural group and recognition of this
identity by others;

1 collective attachmenb geographically distinct habitats or ancestral territories in the project
area and to the natural resources in these habitats and territories;

9 customary cultural, economic, social, or political institutions that are separate from those of
the dominant sgety and culture; and

6 Excerpts from the OP 4.10.WB Operational Manual. July 2005.
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1 anindigenous language, often different from the official language of the country or region.
The OP defines the process to be followed if the project affects the indigenous people.

No indigenous people with a social and culturaldentity distinct from the dominant society that
makes them vulnerable to being disadvantaged in the development pracedsiown to exist in the
Project area. Therefore this OP is not triggered.

However if such groups are identified during the Piajaplementation, the proponents will develop
an Indigenous People Development Plan, in compliance with the OP and get it approved by the Bank.

3.5.9 Involuntary Resettlement (OP 4.12)

The WB 6 s experience i ndicates t hat projects,oiff unt ar
unmitigated, often gives rise to severe economic, social, and environmental risks: production systems

are dismantled; people face impoverishment when their productive assets or income sources are lost;
people are relocated to environments kghtheir productive skills may be less applicable and the
competition for resources greater; community institutions and social networks are weakened; kin
groups are dispersed; and cultural identity, traditional authority, and the potential for mutuaiehelp
diminished or lost. This policy includes safeguards to address and mitigate these impoverishment
risks.

The overall objectives of the Policy are given below.

1 Involuntary resettlement should be avoided where feasible, or minimized, exploring all viable
alternative project designs.

1 Where it is not feasible to avoid resettlement, resettlement activities should be conceived and
executed as sustainable development programs, providing sufficient investment resources to
enable the persons displaced by thgegmtoto share in project benefits. Displaced persons
should be meaningfully consulted and should have opportunities to participate in planning
and implementing resettlement programs.

9 Displaced persons should be assisted in their efforts to improve ithelihdods and
standards of living or at least to restore them, in real terms, tdigplacement levels or to
levels prevailing prior to the beginning of project implementation, whichever is higher.

Since the proposed Project will involve land acqusitas well as displacement of houses and other
assets, a Resettlement Action Plan (RAP) has been prepared, under a separate cover, in accordance
with this Policy.

3.5.10 Projects in Disputed Areas (OP 7.60)

Projects in disputed areas may raise a number ofateliproblems affecting relations not only
between the Bank and its member countries, but also between the borrower and one or more
neighboring countries. In order not to prejudice the position of either the Bank or the countries
concerned, any dispute avan area in which a proposed project is located is dealt with at the earliest
possible stage.

! Excerpts from WBOP 4.12.WB Operational Manual. December 2001.
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The Bank may proceed with a project in a disputed area if the governments concerned agree that,
pending the settlement of the dispute, the project proposembémtry A should go forward without
prejudice to the claims of country B.

This OP is not triggered since no part of the Project area is located in any disputed territory.
3.5.11 Safety of Dams (OP 4.37)

The Policy seeks to ensure that appropriate measwrdakan and sufficient resources provided for
the safety of dams the WB finances. However this OP is not relevant since the proposed Project does
not involve construction of dams.

3.5.12 Public Disclosure of Information (BP 17.50)

This BP deals with the World B& policy on disclosure of information. It is a mandatory procedure
to be followed by the borrower and Bank and supports public access to information on environmental
and social aspects of projects.

Once finalized, the EIA report and Bengali translatibitexecutive summary will be disclosed to
the public and will also be available on the official website of the BWDB. EIA will also be sent to the
WB InfoShop.

3.5.13 Environment, Health and Safety Guidelines

The Environment, Health, and Safety (EHS) Guidsdigontain the performance levels and measures
that are generally considered to be achievable in new facilities or project by existing technology at
reasonable costs. These Guidelines will be applicable to the Project.

3.6 Implications of the World Bank Pol icies on CEIP &
Environmental Category

The project intervention for polder 32 falls under Category A project, due to the complexity of
environmental issues associated with project activities involving major civil works by reconstruction
and rehabilitatiorof the coastal embankment to protect against tidal flooding and storm surges. Since
the coastal area is of high ecological sensitivity and vulnerability certain negative environmental
impacts may occur during the implementation and operational phase rafi peéder systemThere

may be localized impact on the natural habitats especially on the fish spawning site and protected
areas, during the implementation of the civil wori8starkhali River is in between the east of polder

32 andSundarbans the largeBlangrove forest of South Asia. Rehabilitation and reconstruction of
polders may have indirect impact on the water flow quality and pattern within the channels of
Sundarbans.

The environment assessment (OP/BP 4.01), natural habitats (OP/BP 4.04) asd(@PéBP 4.36)

policy have been triggered for the proposed operation. Although no direct impacts on physical cultural
resources are expectedgcreening mechanism incorporated into the EA process will identify
subprojects with archeological, paleontologjitastorical, religious, or unique natural values, chance
and find procedure will be followed to addregbysical cultural resources (OP/BP 4.1The
interventions under the proposed Project may result in an increased availability of irrigation water

8 Excerpts from the OP 7.60.WB Operational Manual. November 1994.
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through cleaning and excavation of water courses in the Polder. This increased water availability can
in turn potentially increase the usage of chemical fertilizers and pesticides. During regular
environment monitoring during operational phase if the water soil pollution is observed, the
proponent will be responsible for preparing Pest Management Plan with prior approval from Bank.
No Project activities are to be carried out in the rivers except some transportation. However this will
not have any effeavhatsoever on the upper riparian water usage or availability.
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4. Description of Proposed Interventions in Polder 32

The project description chapter is simplified the rehabilitation/development works of this polder. The
construction methodology, consttion schedule, and the institutional arrangements for
implementation of the Project is also been discussed in this chapter

4.1 Project Background

The Bangladesh low lyindelta is formed bythe interaction of the very large summer discharges of
both water andediment from the Ganges, Brahmaputra (Jamuna) and Meghna Basins with the tides
in the Bay of Bengal which could vary in range from 3 m in the west to nearly 6 m in the north
eastern corner of the Bay near Sandwip.

The Coastal Zone of Bangladesh has bedefined as the area within which the rivers flows are
influenced by the tide. Given the high tidal range and the very low river gradients, the tide reaches
very far landwards, particularly in the dry season. If the upstream freshwater inflows are iieduced
the dry season, salinity can also intrude very far upstream within the river system which comprises a
number of very large estuaries.

Coastal Embankment Project

The Coastal Embankment Project (CEP) was initiated in the 1960s to reclaim or protett #reas
coastal zone that lay below the highest tide levels for periodic inundation by saline water. These
lands could now be used for agriculture by providing drainage structures capable of evacuating excess
water during low tide. This system worked wil many years and 1.2 million hectares are now
under the protection of the coastal embankment system bringing immense benefits. However, there
have been unintended consequences of this project. The very act of preventing the high tides from
spreading er the land and confining them within the river channels initially increased the tidal range
by about 30 per cent which might have had an immediate beneficial impact on drainage. However, the
reduction of upstream and overbank storage also decreas@thtlmibature (iethe volume of water
displaced during a tidal cycle). The reduction in cubature induced sedimentation or more correctly a
reduction in cross sectional areas of the rivers of all tygbe large rivers such as the Pussur which
have sang bottoms and clay/silt banks and the smaller rivers which have an excess of silt and clay.
The consequent choking of smaller rivers resulted in drainage congestion within some internal
polders, and navigation problems in some.

The embankment system wa®sdyned originally to keep out the highest tides, without any
consideration of possible storm surges. Recent cyclonic storm damages and the anticipation of worse
future situations on account of climate change, has caused this strategy to be revisamhahddit
problems have also been identifiedhe direct impact of sea level rise on salinity intrusion into the
coastal zone as well as on polder drainage.

The CEIP Initiative

It is well recognized that infrastructural interventions in the coastal areambankments and
Cyclone shelters have significantly reduced its vulnerability to natural disasters at least partially and
thus the poor people have some assurance of safety to their lives ad crops. However, some
effectiveness of the infrastructures in moases has been compromised through poor and inadequate
maintenance and sometimes by shifting the embankments towards country sides. With the occurrence
of the frequent storms in the recent period the Coastal Embankment Systems (CES) has weakened and
calls for systematic restoration and upgrading.
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After cyclone SIDR struck the coastal area causing severe damage to the infrastructure, lives and
properties of the coastal belt, the Government of Bangladesh (GOB) obtained an IDA/credit for
Emergency Cyclone Revery and Restoration Project (ECRRP, 2007) and proceeds from this credit
would be used to meet the expenses forpgmagion of the proposed Coastal Embankment
Improvement Project, Phade(CEIR1).

It had been appreciated that undertaking the rehaluititaf coastal embankment system under one or
two localized projects will not bring any convincing change in such a vast area. To resolve this multi
dimensional problem a strategapproach in the name of Coastal Embankment Improvement
Programme (CEIP) watelt necessary. It incorporates a longer term perspective in a programme
spread over a period of 2 years, composed of at least 8ubphases

The Polder 32 is one of the polders to be rehabilitated under thel CEIP

4.2 Polder Overview

The Polder 32 isiwmiated in Dacope upazila of Khulna District (Figuré and 4.1). The
management of the water control structures in the Polder lies with Khulna Operation and Maintenance
(O&M) Division of BWDB. The Polder covers two union parishads nantlyarkhalj and
Kamarkholaof Dacope upazilaThe polder is surrounded by Sibsha and Dhaki River to the west and
North, Chunkuri, Bhadra and Sutarkhali river to the east and.sbhéhPolder covers a gross area of
8,097ha of which net cultivable area6s500ha.

In 1960, Polder 32 was constructed under Coastal Embankment Project (CEP). The main objective of
construction of this Polder was only to protect the agricultural lands from salinity intrusion caused due
to tidal inundation from the sea through rivers. Ritibm against storm surges was not considered at
that time. At present, the embankment of the Polder is under tremendous threat of cyclone surge,
wave attack, river erosion and increasing risks brought about by climate change.

The Polder is surrounded bynbankment including various water controlling structures for draining
and flushing the Polder area. The summary of the existing infrastructure is given below.

1. Embankment: 49.50km.
2. Regulators (drainage / flushing): 16

3. Flushing inlets: 32

4. Internalkhals(water channels): 45.00 km.

4.3 Objectives of Improving Polder 32 under CEIP -

The overall objective of the Project is to increase the resilience of coastal population from natural
disasters and climate change. Specifically, the Project aims at (a) getheifoss of assets, crops

and livestock during natural disasters; (b) reducing the time of recovery after natural disasters such as
cyclones; (c) improving agricultural production by reducing saline water intrusion which is expected

to worsen due to climt e change; and (d) i mproving the Govc¢

respond promptly and effectively to an eligible crisis or emergency.

Polder 32- 49



Coastal Embankment Improvement Project, Phase-I (CEIP-I) Environmental Impact Assessment (EIA)
Bangladesh Water Development Board Chapter 4: Description of Proposed Interventions in Polder 32

4.4 Water Management Problems and Issues in Polder 32

In the polder area, many segments of the embankment systesamaged mainly by overtopping

due to cyclone and storm surges induced Sidr (2007) and Aila (2009). The river side slope and berm
in many places are subject to river erosion and damaged by wave action. The remaining length of the
embankment is now undeectioned relative to the original design section and in a deteriorated
condition. Many of the hydraulic structures are fully or partially damaged and afeimaiioning.

The gates are corroded by saline water aodcrete surfaces of the structures arey \ratch in
deplorable condition. As a result internal drainage congestion has been prevalent for long and also
saline water enters into the Polder area. Moreover, construction of temporary embankment without
regulators after Aila, poor maintenance of erigtstructures, the drainage canals cannot safely drain

out the design discharges which ultimately cause drainage congestion inside the polder area. The life
and l'iveli hood of t he Pol der 6s communi ty have
embanknents including all kind of structures of the polder need rehabilitation or improvement to
improve the socieconomic condition as well as quality of the life of ge®ple of Polder 32.
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Figure 4.1: Alignment of the embankment and existing structures of the polder

Present Status of Water Management Infrastructures

Embankments

Present status of embankment and works required for Polder 32 are described below:
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1 The segment of embankment from km 0.50 to 3.50, 4r@8@to 24.70 and km 42.60 to 44.00
have been badly damaged by the River Sibsa. These segments of the embankment have to be
retired. But the segment of embankment from km 42.60 to 44.00 has already been taken up
for execution under ogoing Aila (GoB) Progamme. The remaining segments of
embankment at km 0.50 to 3.5 and km 24.20 to km 24.70 are to be considered for retirement
under CEIRI.

1 The segment of embankment from km 48.80 to 49.50 will be shifted towards river side to
protect some important governmieand private installations like Bazar, homestead, school,
cyclone shelter, mosque etc. from tidal inundation and cyclone surge.

1 The remaining length of embankment has to bsetioned up to the design level with
mechanical compaction. There is brickisg on the top of the embankment constructed by
LGED at some segments without following BWDB
be upgraded under CEIPProgram.

1 The segment of the embankment at km 20.00 to 20.50, km 24.20 to 24.70, km 48.80 to 49.
has fallen under the thrust of river erosion. Out of which, the bank revetment work at km
20.60 to 21.00 has been taken up for execution undgoioiy AILA (GoB) Program. The
segment of embankment at km.20.00 to 20.50, km 24.20 to 24.70 and km 483BQa@re
to be protected by bank protective works under GEIP

1 The slope of embankments at km 0.50 to 5.50, km 6.10 to 7.70, km 8.20 to 10.00, km 15.00 to
16.00, km 43.00 to 47.00and km 48.50 to 48.80 have been damaged due to severe wave
action of theRiver Sibsa. Out of which the slope protection works at km 0.500 to 4.80, km
6.10 to 7.10, km 8.20 to 9.00, km 44.00 to 47.00 and km 48.50 to 48.80 have already been
taken under ogoing Aila (GOB) Program. The remaining segments of embankment at km
4.80 b 5.50, km 7.10 to 7.70, km 9.00 to 10.00,km 15.00 to 16.00 and km 43.00 to 44.00
are needed to be protected by providing slope protection works undet.CEIP

4.5.2 Water Control Structures

There are 16 drainage sluices, 32 flushing inlet structures in Rf2derhe present condition of the
structures along with the required remedial actions is presenfabia4.1below; some photographs
of these structures are providedrigures 4.2t0 4.5.

Table 4.1: Status of Structures and Recommendations for Improvement

Structure Description | Chainage | Present Condition of Action Required
and Location (km) the Structures
1. | Drainage Sluicel (D/S 18.90 The structure is badly | A new RCB drainage
1) (FDB-10) danaged. cumflushing sluice (1v

1.5m x1.8m) is required
to be constructed in placg
(Hatkhola) of existing one.

(1v-1.5m x 1.8m)

2. | D/S2 (FB5) 23.44 | The structure is in The structure is proposeq
(2v-0.90m dia) deplorable condition. | to be replaced by
Regulator Cum Road
(Sotodonga) Bridge (RCB) (1v1.5m x
1.8m) in place of pipe
sluice with provision for
flushing and drainage.
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Structure Description | Chainage | Present Condition of Action Required
and Location (km) the Structures

3. | D/IS3 (DS2) 25.08 The construction work | The structure is
(2vii 1.5mx 1.8m) of the structurg has beg functioning well.

_ _ completed during the
(Kalinagar Sluice) year 20162011 under
SAIWRPMPRAIla
programme
4. | D/IS4 (2+1.5m x 1.8m) 26.89 The construction work | The structure is
(Shrinagar sluice) of the structurg has beg fundioning well.
completed during the
year 201611 under
SAIWRPMPRAIla
programme

5. | D/S5 (F2) (5+0.9m dia) 28.78 The structure is The construction work of

(Suturkhali Slucie) dama}ged and nen the structure (21.5mx
functional. 1.8m) has been taken up
under GoB: Aila during
2011-2012.

6. | D/S6 (F3) (2+0.75 m 31.10 Loose apron have been Based on model study it
dia) damaged. observed that no drainag
(Suturkhali) sIupe is required at this

location.

7. | DIS7 (F1) (4v0.90m 35.00 The structure is in A new RCB drainag
dia) deplorable condition. | cumflushing sluice (1v
(Koyratoli khal) 1.5mx1.8m) is proposed

to be constructed.

8. | DS-8 (DS9) (1w1.5m x 39.28 The structure is in The structure is propose
1.8m) deplorable condition. | to be replaced with
(North Box Doani) provision for flushing

cumdrainage.

9. | D/S9(FDB-5) (4+0.9m 45.00 The structure is badly | A new RCB drainage
dia) damaged. cumflushing sluice (1v
(Kalabogi) 1.5mx1.8m) is proposed

to be constructed.

10. | D/S-10(3w1.5mx1.8m) 0.10 Nalian River could not | A cross dam is proposed

(Nalian Sluice)

be closed by BWDB in
spite of several
attempts. To protect the
area from saline water
intrusion, the Nalian
River has been closed §
the upstream by
constructing Ringlyke

on the either sides

to be constructed.
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Structure Description | Chainage | Present Condition of Action Required
and Location (km) the Structures
without providing any
sluice which has
become the cause of
drainage congestion in
thearea. At this
situation it is proposed
to be closed at the
mouth by providing a
drainage sluice at this
point.
11. | D/S11 (F13) 3.18 The structure is in Based o model study it ig
(4v-0.90m dia) deplorable condition. obger\{ed tha’F no draln_ag
sluice is required at this
(Sanapara) point.
12. | D/IS12 (F12) 3.78 Structure is in Construction work of F12
(9v-0.9m dia) deplorable condition (3\_/—1.5mx1.8m) h_as beer
going on under Aila fund,
(Gunari sluice)
13. | D/S13 7.20 There is no drainage | The construction of one
(Gulbunia sluice) sluice at this I_ocatlon. new sluice (2v1.5m
and the area is sufferin¢ x1.8m) has been taken u
from drainage under GoB: Aila.
congestion.
14. | D/S-14 (F10) 11.375 | Structureisin Construction of a new (3
(13vi 1.2m dia) deplorable condition. | 1_.5m x 1.8m) RCB
. sluice has been taken up
(Joynagar sluice) under AILA fund in place
of the existing pipe sluice
15. | D/S15) (F9) 12.60 The structures alie Based on model study it
(5v-0.9m dia) deplorable condition. obger\{ed tha’F no dralqag
sluice is required at this
(Joynagar khal) point.
16. | D/S-16 (DS1) 13.50 The structures are in | A new (2+1.5mx1.8m)
(1v-1.5mx1.8m) deplorable condition. | RCB sluice is propsed to
be constructed in betwee
(patkeimari khal) DS-1 (1v1.5mx1.8m) ana
F-8(7v-0.9m dia).
17. | FFDFA2 20.15 The structures are It will serve the purposes
(1v-0.9mx1.2m) functioning well.
(Kongsiomari khal).
18. | Flushing Sluice 1KS1) 23.23 Loose apron has been | Repairing of structure is
(1v-0.90m dia) (required | damaged and gates are¢ needed.
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Structure Description | Chainage | Present Condition of Action Required
and Location (km) the Structures
(Majhir khal) to be required to be replaced|
replaced)

19. | F-3 (4+0.9m dia) 24.315km | The structure is badl] The structure is propose(

. damaged. to be replaced bglv-

Shibnagar

( gar) .9mx1.2m) RCB flushing

cum drainage sluice.

20. | FFDFB1, 24.385 | The U/S and D/S loos| Minor repairing of the
(1v-0.90mx1.20m) apprones of the structul structure is needed.

have  totally beer
(Shibnagar khal) damaged.

21. | FFDFE2 26.45 The structure ig It will serve the purpose.
(1v-0.9mX1.2m) functioning well.

(Saha)

22. | FS3 (1+0.9m) 26.65 The structure is badl] There is no structur,
(Sahar khal) damaged. required.

23. | FS4 (1v0.9m @) 28.20 There is minor damage| The structure is needed {
(Vitavanga 01) of the structee. be repaired.

24. | FFDFM-1 1w 31.62 There is minor damage| Minor repair of the
0.9mx1.2m) of the structure. structure is required.
(Suterkhali)

25. | FM-5 (1+0.9m @) 31.84 | There are minor Repairihg of structures
EM-1 (2v0.9m @ 32.20 damages of all the are needed.

-1 (2+0.9m 2) ' structures.
FM -8 (2+0.75m @) 32.55
FM-9 (1+0.75m @) 32.845
FM-2 (1+0.9m @) 33.38
FM-11 (1+0.9m @) 34.00
(Suterkhali)
26. | Fo-2 (4+0.9m dia) 35.075 km| There is one exisg There is no structure
. drainage sluice at ch. | required at this location.
k toli khal
(kayratoli khal) 35.00 km. The structure
has been fully damagec
27. | FO-3 (2+0.9m @), 35.40 km | There are minor Repairing of all sluices
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Structure Description | Chainage | Present Condition of Action Required
and Location (km) the Structures
FO-5 (21:0.9m @) 35 50 km gsumcazgf;'of all these | are needed.
FO-4 (1v0.9m @), 35.70 km
FO-6 (1v0.9m @), 35.95 km
FM-7 (1+0.9m @), 36.08 km
FM-8 (1+0.9m @), 36.53 km
FM-10 (1v+0.9m @), 36.80 km
FM-12 (1+0.9m @) 37.33 km
(Dholibari)
28. | FFDFP1 39.44 km | Thestructure is It will serve the purposes
(2v-0.9m X 1.2m) functioning well.
(North Box Doani)
29. | FFDFR1 42.34 km. | There is minor damage| Repairing of structure is
(2v-0.9m x 1.2m) of the structure. needed.
(Keoratola khal)
30. | FFDFT1 44.44 km | The structure is It will serve the purpose.
(1v-0.9mx1.2m) functioning well
(Keoratola)
31. | FFDFS1 46.48 km | The structures are It will serve the purpose.
(1v-0.9mx1.2m) functioning well.
(Kasaribari khal)
and
FFDFS2 (1v0.9m x| 47.50 km
1.2m)
(Closer khal)
32. | FFDFQ2 (1v0.9m x| 48.315 kn | The structure is It will serve the purpose.
1.2m) functioning well.
33. | FFDFK1 0.74 km The structures are It will serve the purpose.
(1v-0.9mx0.9m) functioning well.
FFDFK2 1.1km.
(1v-0.9mx0.9m)
FFDFK3
(2v-0.9mx1.2m) 2.76 km

(Gunary)
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Structure Description | Chainage | Present Condition of Action Required
and Location (km) the Structures
34. | FS (FH9) 9.22 km There is minor damage| Repairing of the structure
(1v-0.75m dia) of the structure. is needed.
35. | D-10 (4+0.9m @) 9.765 km | Structure is in The structure is proposeq
deplorable condition. | to be replaced by RCB
(1V-0.9mx1.2m) sluice.
36. | FO-2 (2v-0.9m @) 15.20 km | There is minor damage| Repairing of the structurg
(Sotri khal) of the structure. is needed.

Figure 4.2: 5 vent Drainage Regulator Figure 4.3: Drainage Regulator

Figure 4.4: Damaged Sluice Figure 4.5: Temporary embankment
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4.6 Rehabilitation/Improvement Activities in Polder 32

The poposed interventions in Polder 32 under CE#Pe listed inTable 4.2and shown irFigure 4.1

Table 4.2: Proposed Interventions in Polder 32

1 | Resectioning of embankment 44.80 km
2 Construction of retired embankment 3.50 km
3 Forwarding of embankment 0.50 km
4 Construction of drainage sluices 11
5 Construction of flushing inlets 2
6 Repairing of flushing inlets 21
7 Demolishing of drainage sluices 3
8 Demolishing of flushing inlets 3
9 Re-excavation of drainage channels 17.50 km
10 | Bank revetment works 1.50 km
11 | Slope protection of embankment 3.30 km
12 | Cross dam 1 no.

13 | Afforestation on the foreshore areas 19ha

Source: Feasibility Report of CEIP, 2012

4.6.1 Works on Embankments

Under the proposed interventions in the Polder, a tdt&4B0 km of embankments will be-re
sectioned and their hdigwill be increased to 5.006Ch. 0.00 km5.50 km and Ch.4100 km 49.50

km) and 4.50 n{Ch. 5.50km 44.00 km) a total of 3.50 km of embankments will be retired, and a
total of 0.50 km of embdments will be forwarded, as shown in fhable4.3below.

Table 4.3: Detail of Works on Embankments

Description Chainage Height Length
(km) m (km)
1. Resectioning (Increasing the heig| 3.50 to 5.50 5.00 2.00
of embankmenjs 5.50 to 24.20 4,50 18.70
24.70 to 44.00 4.50 19.30
44.00to 48.80 5.00 4.80
2. Retirement 24.20t0 24.70 4.50 0.50
0.50 to 3.50 5.00 3.00
3. | Forwarding of Embankment 48.80 to 49.30 5.00 0.50

Source: Feasibility Bport of CEIP, 2012

Description of construction activities

During preconstruction phase, labor sheds should be constructed with proper sanitation and other
required facilities before the commencement of construction activities for embankment works. A
suitable site shall be selected and prepared by cleaning bushes, weed, trees etc. Alignment of
embankments has to be fixed with adequate base width. Base stripping and removal of trees, weed etc
will be done as per instruction of the Engineer in charge. Tbks t@quired for construction of
embankments will be procured during this period. After validating the final design, excavation of
soil/carried earth will be followed and deposited in a selected area. Soil will be dumped with layers.
At the same time, eadhyer (of 1.5 feet) of dumped soil will be compacted by compactor machine.
The sloping and shaping of embankment will be developed after proper compaction of layers. Then
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required turfing with grass will be provided on embankment. Watering and fertilizih@lso be
provided.

4.6.2 Construction/Repairing of Drainage Sluices

Eleven drainage sluices will be replaced under the proposed interventions of the rehabilitation works
of the Polder 32. Moreover, three sluices will be demolished under this Project. Tis de
description of these sluices has been giverainle 4.1

Description of construction activities

At the beginning of the work i.e. during pcenstruction activities for construction of drainage sluices

i.e. construction of labor shed, developmentsahitation and other facilities etc should be done.
During this period, required construction materials (sand, cement, wood, shuttering materials etc.) will
be procured by the contractor as per tender schedule. Meanwhile, a suitable site will be aadected
prepared for construction of the sluices. Before starting the construction activities of drainage sluices,
Ring bundh and diversion channel will have to be constructed. After that the foundation treatment
required for the structure will be carried oilihe concrete cementCC) and reinforced concrete
cement RCC) works along with cutting, bending and binding of rods will then be performed as per
specification. CC blocks will be prepared and placed as and where required as per design. After
constructionof approach roads, fitting and fixing of gates and hoisting device will be carried out.
Gates will be properly painted. The intake and outfall of the gate will be constructed as per design.
The CC blocks will be made for river training works and pitchimgks will then be conducted.

4.6.3 Construction/Repairing of Flushing Inlets

Only two new flushing inlets will be constructed under the proposed interventions for rehabilitation
work of Polder 32. Moreover, twenty one flushing inlets which affected by Aila §20dD be
repaired. The details description has been givarabie4.1

Description of construction activities

Before starting the construction activities of flushing inlets a labor shed will be constructed with
proper sanitation and other facilities. €fliequired construction materials (sand, cement, wood,
shuttering materials etc.) will be procured simultaneously. A suitable site of the structure will then be
selected and prepared accordingly. Alternative diversion channels will be constructed before th
starting of construction works. After that the foundation treatment required for flushing inlets will be
carried out. Then the RCC works, pipe and machine pipe along with construction allied and fittings
will be made along with construction of and collaints will be made as and where required. After
few days of constructions the gates both in the upstream of each flushing inlets will be executed.
After completion of all construction activities, the approach embankments will be constructed and
turfed with grass. Finally, a channel is to be excavated through lead cut and tail cut to make the flow
to be channeled through the flushing gate.

4.6.4 Re-excavation of Drainage Channels

A total 17.5 km length from six channels of the polder will bexeavated to cdmue water flow

and decrease the drainage congestion. An estimated volume of 0.093 million cubic meters of sail/silt
will be excavated from these channels. The excavated soil will be used for strengtheringl the
banks, in addition to making it avdile to the farmers. The water channels to bexeavated under

the project are presentedTable 4.4.
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Description of construction activities

At first the required tools will have to be procured forekeavation of the drainage channels. A
schematic digram showing centerline and layout plan will be made for t#exeavation more and

the design depth and width of excavation are to be noted. The entire channel will then be divided into
a number of reaches. The excavation will be started from the upstfale channel. Cross dams are

to be provided of the starting and final locations of the reach, and then soil from the channels will be
removed upto required depth and width. The excavated soil/sludge should be disposed into a suitable
place, specifiedyothe Engineer in charge, from where the sludge or soil will not affect the channel
flow by any means. After finalizing excavation on one reach, the other reach in the downstream
would be excavated using the above procedures.

Table 4.4: Channels to be Reexcavated

Name of Khal (Channel) Length Chainage
(km) (km)
1 Charar khal 1.50 18.90
2 Hatkhola khal 3.50 23.44
3 Parar khal 4.50 26.89
4 Kayratoli khal 3.00 42.30
5 Clozarer khal 3.00 39.44
6 Jaliakhail khal 2.00 13.50
Total 17.5

Source: Feasibility Report of CEIP, 2012
4.6.5 Bank Protection and Slope Protection Works

The proposed intervention of the rehabilitation works of the project has considered slope protection
works. A tdal of 3.3 km of slope protection of embankment along the Dhaki River will be carried out
at different locations from chainage 4.8 km to 5.5 km, 7.1 km to 7.7 km, 9 km to 10 km and 15 km to
16 km (Figure 4.12).

Description of construction activities

The castruction activities involved in the bank protection and slope protection are: the construction
of labor shed, creation of sanitation facility and procurement of construction materials (sand, cement,
wood, shuttering materials etc.), the slope of thertbamk as per design will be developed by earth.

At the same time, the required CC blocks will be casted or manufactured and guard walls will be
constructed. After completion of the preparation of CC blocks;t@&ede bags will be placed along

the slopeand CC blocks will be placed on it. A launching apron will be prepared with CC blocks
along with dumping of CC blocks in assorted form will be completed up to toe of the river banks.
Finally, turfing will be made on the slope or crest of the embankmenmigePdrainage provision will

be kept to avoid formation of rain cuts for surface run off.

4.6.6 Bank Revetment

The proposed interventions for the rehabilitation works under CEl€lude Bank revetment works
in some places along the riverside. Bank revetmemksvare to be provided along 1.5 km of lengths.
The construction phase of providing Bank revetment entails the following key activities

Description of construction activities

Labor shed needs to be constructed with proper sanitation facility. Constroddit@nials (sand,
cement, wood, shuttering materials etc.) would be procured. The required CC blocks will be casted or
manufactured and guard walls will be constructed. After completion of the preparation of CC blocks,
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Geotextile bags will be placed alorge slope and CC blocks will be placed on it. A launching apron
will be prepared with CC blocks along with dumping of CC blocks in assorted form will be completed
up to toe of the river banks

4.6.7 Afforestation

Afforestation program has been undertaken wititable mangrove species on the foreshore area of
the rivers along the embankment of the Polder 32 to protect the embankment from the wave action of
surrounding rivers. Under CEIR about 25.55 km afforestation will be made in different locations of

this polder Figure 4.1) for which19 ha land will be required. Before plantation, a temporary nursery

will be established in the polder area to ensure the availability of seedlings. The spacing of seedling
plantation will be 1.5m X 1.5m. Suitable climateilieat mangrove species have been selected for

the foreshore afforestation.

Figure 4.6: Typical Cross Section of afforestation works

4.7 Construction Detalls

4.7.1 Construction Schedule

The works in Polder 32 undahe CEIRI are expected to be completed in four year§he
construction schedule is presentiable 4.5
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Table 4.5: Construction Schedule

Description Year 1 Year 2 Year 3 Year 4
Jan- Apr - Jul- Oct- Jan- | Apr- | Jul- Oct- Jan- Apr - Jul- Oct- Jan- Apr - Jul- Oct-
Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec
A. Pre-Construction Activities
Discussion with local stakeholders
Al . . .
about the project and interventions
A2 | Disclose rehabilitation plan fr—
A3 Distribute acquisition and requisitiol
money before the construction work™
Ad plsplay Bill poad on the mterventlor_
site for public awareness
A5 Preparation of Stockyard for -
construction materials
A6 | Mobilization and site preparation -
A7 Higher Contractors through tenderirh
procedure
Construction of labor shed and site
A8 :
office
Al Labor shed and site office —
preparation
A2 Installment of water and sanitation —
facilities
A3 Installment of Garbage disposal -
system
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Description Year 1 Year 2 Year 3 Year 4
Jan- Apr - Jul- Oct- Jan- | Apr- | Jul- Oct- Jan- Apr - Jul- Oct- Jan- Apr - Jul- Oct-

Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec

B. Construction activities

C Procurement system of the project

Procurement of construction

C1 .
materials

]
; ]
Procurement of construction

C2 . )
machineries and equipments

D Rehabilitation of embankment

Collection of earth materials from th
borrow pit area from outside of the

D1 | embankment through excavator, pa I —— T —— B ——
loader and dump truck and trolley

D2 Collection of earth materials from — —— —
Baleswar river through ddging

D3 Use slow moving vehicles/head loa E—— EE—— EEEE—
for carrying earth materials

D4 | bumping of earthen materials on th ——— ——— —
embankment

D5 | Keeping earthen materials for dryin, — —— —

D6 Breakingdried earthen materials — — ;
through Clod Breaker

D7 Embankment surface labeling — p— —

through dumper machine
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Description

Year 1

Year 2

Year 3

Year 4

Jan-
Mar

Jun

Apr -

Jul-
Sep

Oct-
Dec

Jan-
Mar

Apr -
Jun

Jul-
Sep

Oct-
Dec

Jan- Apr -

Mar Jun

Jul-
Sep

Oct-
Dec

Jan-
Mar

Apr -

Jun

Jul-
Sep

Oct-
Dec

D8

Embankment slope pitching and
turfing

Re-excavation of Canal

El

Bailing outof water with all leads
and lifts by manual labor or pump,
with all arrangements for protection
of ring bund and side slopes of
foundation pit against erosion and
washout

E2

Earth work by manual labor wit
clayey soil (minimum 30% clay0-
40% silt and 0% sand) in
construction of cross bund as [
design and specification with &
leads and lifts, throwing the earth
layers not exceeding 150 mm
thickness including breaking clod
rough dressing, cleaning the jung
removing sturps, dug baling an(
75mm cambering complete as
direction of Environmental specialis

E3

De-silting works of canal througl
excavator

E4

Deposited the spoil earth both ba

of the canal through pay loader
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Description

Year 1 Year 2

Year 3

Year 4

Jan-
Mar

Apr- Jul- Oct- Jan- | Apr-
Jun Sep Dec Mar Jun

Jul-
Sep

Oct- Jan- Apr - Jul-
Dec Mar Jun Sep

Oct- Jan- Apr -
Dec Mar Jun

Jul-
Sep

Oct-
Dec

dump truck and trolley if necessal
using head load as per design ¢
specification

ES

Earth work by manual labor in a
kinds of soil in removing the grog
bund/ring bund, including all leaq
and lifts complete and placing tf
spoils to asafe distance (minimur
15m apart from the bank) as p
design

Replacement and repairing of
regulator

F1

construction and repairing of
drainage sluices

F2

construction and repairing of
flushinginlets

Bank revetment and slope
protection works

Afforestation

H1

Land preparation

H2

Fencing preparation and setting

———

H3

Plantation of mangrove trees

Polder 32- 69




Coastal Embankment Improvement Project, Phase-I (CEIP-I) Environmental Impact Assessment (EIA)
Bangladesh Water Development Board Chapter 4: Description of Proposed Interventions in Polder 32

4.7.2 Construction Manpower Requirement

Technical and nontechnical manpower will be required for the Project construction woiksvilTh

include engineers, technicians, supervisors, surveyors, mechanics, foremen, machinery operators, drivers,
and skilland unskilled labors. Around 60 percent of labor will be engaged from the local area and
remaining will be from outside. The estimated manpower requirement is presehtddd.6

Table 4.6: Required manpower for construction

Required Manpower Number
1 Engineer 3
2 Machhinery operator 45
3 Mechanics 2
4 Surveyor 4
5 Skill labour 2962
6 Un-skill labour 48591

Source: FS Report, 2012

4.7.3 Construction Material

The construction materials required forsextioning and retired embankment, water regulatory sluices
and flushing inlets, and bank protection work will include soil, cement, steel, and sand. Estimated
guantities of these materials are presentédhlrie 4.7

Table 4.7: Construction Materials

Description Quantity Sources

Re-sectioning and retired embankment

1 Earth work 12,50,788 m Borrow pits, dredging spoils from
re-excavation of drainage channel

Construction of sluices and flushing inlets

2 Cement 114,942 bag To be procured from local market
3 Sand 6,991 ni To be procured from Khulna
4 Stone 15,730 m To be procured from Khulna
5 Steel 270.0 Ton To be procured from Khulna
Bank protection
6 CC Blocks 79,264 nos To be made at consution site
during construction
7 Stones 30,000 i To be collected from Khulna

The carried earth for embankment rehabilitation will be collected from the offshore area of the polder 32.
The spatial location of the borrow pit areas are delineated innthexXA 4. The details of borrow pit area
are attributed in the following Table 4.8:
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Table 4.8: Availability of earth in the borrow pit area

Sl. Quantity of Earth available from Borrow pit area Quantity of Earth available from Details
No. River bed
Location (chainage) Size (Length x width x dept Quantity (M) | Name  of| Location
River (Chainage)
1 1) 42.60 Kmto 43.70 K.m 1.1 Km X 100m X 1.5m 1,65,000 Shibsha 1) 42 Kmto 50.0 Km | 90% of earth ig
available at
2) 46 Km to 48.2(Km 1.7 Km X 50m X 1.5m 1,27,500 borrow pit area.
2,92,500
2 1) 41.3 Kmto 42 K.m 700m X 65m X 1.5m 68,000 Bhodra 1) 37.5 Kmto 42 Km | 90% of earth ig
availble at
2) 39.9 Km to 40.4 Km 500m X 10m X 1.5m 7,500 borrow pit area.
3) 37.5 Km to 38.3 Km 800m X 23m X 1.5m 27,600
1,03,100
3 1) 32 Kmto 35 K.m 3 Km X50m X 1.5m 2,25,000 Bhodra 1) 28 Kmto 37.5 Km | Earth is
available at
borrow pit area.
4 1) 25,5 Kmto 28 K.m 25 Km X 22m X 1.5m 82,500 Bhodra 1) 23.25 Kmto 28 Km| 90% of earth ig
available at
borrow pit area.
5 1) 21.25 Km to 23.25 K.m 2Km X 10m X 1.5m 30,000 Dhaki and| 1) 15 Km to 23.25 Km| Earth is
2) 18.7 Kmto 19.5 Km 800 m X 15m X 1.5m 18,000 Bhodra available  at
borrow pit area.
3) 18.2 Kmto 16 Km 2.2 Km X 50m X1.5m 1,65,000
2,13,000
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Sl. Quantity of Earth available from Borrow pit area Quantity of Earth available from Details
No. River bed
Location (chainage) Size (Length x width x dept Quantity (M) | Name  of| Location
River (Chainage)
6 1) 14.9 Kmto 14.7 K.m 200 m X 20m X 1.5m 6,000 Dhaki 1) 5.7 Kmto 15 Km 90% of earth ig
available at
2)12.7 Kmto 12 Km 700m X 10m X 1.5m 10,500 borrow pit area.
3) 11 Kmto 10 Km 1 Km X 90m X 1.5m 1,35,000
4) 7.8 Km to 6.3 Km 1.5Km X 10m X 1.5m 22,500
1,74,000
7 1) 5.7Kmto 5 K.m 700m X 50m X 1.5m 52,500 Shibsha 1) 0.0 Kmto 5.7 Km | Earth is
available at
2) 5Kmto 3.5 K.m 1.5 Km X 50m X 1.5m 1,12,500 borrow pit area.
3) 0.0 Kmto 3.5 K.m 3 Km X50m X 1.5m 2,25,000
3,90,000
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4.7.4 Construction Machinery

A number of construction machinery and equipment would be needed for the consaatitities in
the Polder. A tentative list of these machinery and equipment is presented below.

Table 4.9: List of Construction Equipment and Machinery

Sl. No. Description Quantity (number)
1 Bulldozer 3
2 Dump- truck 4
3 Pay Loader 3
4 Excavator 3
5 Barge 2
6 Engine Boat 2
7 Vibrator 20
8 Compactor 5
9 Mixture Machine 20
10 Mixing-Plant 1
11 Truck 3
12 Tractor 2
13 Generator 9
14 Leveling Instrument 2
15 Total Station 1
16 De-watering System 7
17 Low lift pump 7

4.7.5 Construction Camps

Construction camp for each construction sites will be established. A total of 47 camps for labor will
be established during construction period. Out of the total camp, 25 camps for embankment works, 7
camps for sluice works, 6 camps faughing inlet works, four camps for slope protection works, one
cam for bank protection works, and four camps for cross dam works will be established. All of the
camps will be constructed near the construction sites of BWDB acquired land. Contractolewiill se

the location of the camp through consultation with local union parishad chairman and the local
community inside the Polder, and after obtaining permission from the Supervision Consultants
(Engineer).

Drinking Water and Sanitation System of Camps

A total number of 28 tube wells will be installed in the labor camps premises near the construction
sites for obtaining water for the camps and also for construction activities. For sanitation, latrines will
be constructed along with septic tanks for safpatial of sewage.

4.7.6 Vehicular Traffic during Construction

For development of embankment of the proposed polder, major quantity of earth will be carried to the
embankment by mechanical equipment like excavators, pay loaders, dump trucks, trolleys and some
minor quantity by manual labor.

The polder is surrounded by Sibsa river (west) Dhaki river (north) and Bhodra river (east and south).
All rivers are navigable throughout the years. There is no direct road communication between polder
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to upazila and districtdad quarter. Even, there is no paved road inside polder area. Embankment of
polder is used as road communication for local people. The existing condition of embankment and
inside road of the polder is very bad. Only motor cycle and motorized van can mihsé roads.
Therefore, during construction of project activities, all kind of materials for construction sites would
be collected from the stock yard at Dacope BWDB colony using engine boat.

Heavy equipment and construction materials including harkl domping materials and sluice gate
equipment will be transported from Khulna on water vessels through Kazibacha, Chunkuri and Dhaki
river.

4.7.7 Jetty Construction

A temporary jetty near the Dacope stock yard of BWDB colony will be constructed for unlodding o
construction materials.

4.8 Project Implementation Arrangements

Overall Project Management. The Government of Bangladeslasthe overall responsibility for
project management and coordination through its Ministry of Water Resources. A Project Steering
Comnittee (PSC) would provide the forum for overall guidance, policy advice and coordination of
the project activities and addressing the haigency issues. BWDB will act as the Project
Implementing Agency and will implement the project through a Projecalgiement Unit (PMU).

Project Steering Committee (PSC)The PSC would be chaired by the Secretary of Water Resources
and will include the Secretaries of Finance, Agriculture, Environment, Public Health Engineering,
Forestry and Wildlife, the Chief Execugivofficer of selected NGO, and representatives of the
local/district administration as its members. The PSC will oversee the project; providel@aticy
guidance and intesigency coordination for the project. The Project Director of the PMU will act as
the secretary of the PSC

Project Management Unit (PMU). BWDB will set up a PMU to oversee the development and
management of the project. The PMU, will be led by a project director appointed by BWDB. The PD
will have the rank of Chief Engineer, and will cepdirectly to the Director General (DG). The PMU

will have a central project office located at the headquarters of BWDBaka The PMU will have

3 subordinate units: (i) Engineering Unit; (ii) Procurement and Finance Unit; and (iii) Social,
Environmeat and Communication Unit. In addition to the central unit in Dhaka, three Field Level
Offices will be set up, each headed by an Executive Engineer, recruited by the project. The Field
Offices will be located in each of the three main project districtagheKhulna, Patuakhali/Barguna,

and Bagerhat

The Procurement and Finance Unitwill be responsible for the entire procurement and financial
management process of the project. It will also be responsible for monitoring project progress, to
liaise with the Bank, and to prepare annual programs, implementation reporting, updating all
procurement reporting documents and financial management reporting. Procurement staff would
consist of a Senior Procurement Specialist and one procurement specialist. The Biatngould
consist of One Deputy Director Finance, two accountants and three support staff.

The Engineering Unit will oversee the work of the consultants on design and construction
supervision matters. A Deputy Project Director will head the Engineghivigand will spend about

half of his/her time at the site to provide coordination between the PMU, the supervising consultant
and the three Field Offices. In addition to the Deputy Project Director, the engineering unit will also
include two Executive Bgineers, two Assistant Engineers.
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A Social, Environment and Communication Unit will supervise compliance with the
Environmental Management Plan and Social Action Program and together with the engineering unit
implement the communication strategy. Thet wvill include a Sr. Environmental Specialist, a Sr.
Social Specialists, a Sr. Forestry Specialist a Revenue Staff and a Communication Specialist.

Each Field Office will be staffed with one Project Manager/Executive Engineer (XEN), twe Sub
Divisional Engireers (SDEs) and two Assistant Engineers (AEs). In addition, an environmental
specialist, a social specialist and a revenue staff will work across all three field offices.

The PMU will be supported by the following consultancy:

1 An experienced NG@iill be mobilized by the PMU to implement the social afforestation the
EMP; the Social Action Plan including the mobilization of Water Management Organization;
the RAP and the EMP.

1 A Design and Construction Supervision Consultaféym that will assist the PMU in
preparing the detail design of the remaining polders and supervise all the construction. For
civil works contracts, the Project Director will serve as #mployer and the Project
Supervision Consultant will serve as tBrgineerfor construction supersion. At the site, a
Resident Engineeappointed by the consultant, with a team of specialists and inspectors will
supervise the Contractor.

1 A Monitoring and EvaluatiorConsultants will provide support in monitoring project impacts
and supervise the impteentation of the EMP/RAP and will report to the PMU.

9 Procurement PanelA Procurement Panel will be appointed by BWDB to oversee the
procurement process of large value contracts subject to prior review under the project. The
panel consists of two internamal/expatriate specialists and one national specialist.

1 An Independent Panel of Expert (IPOBWDB will also appoint an IPOE to act as an
i ndependent Apeer reviewero and wundertake g
outputs. The Panel will esist of 5 renowned experts in the field of: morphology/river
engineering; tidal river management/sediment specialist; geotechnical specialist, social
specialist and environment/polderization specialist.

4.9 Community Participation

491 Peopl ebs Part@oBOpati on of WM

The National Water Policy (NWP) through its various provisions emphasizes the issues of
participatory water management and highlights the importance of stakeholder participation for
sustainable operation of the project. To ensure the stakeholdé@sppton, Ministry of Water
Resources, GoB has prepared guidelines nafifedyGuidelines for Participatory Water Management
(MoWR 2001)usually known as GPWM. The aim and objectives of GPWM are as follows:

1 Manage, operate and maintain the Project-@ofect/ Scheme;

1 Maintain liaison with the Implementing Agencies, other concerned Public Sector Agencies,
Local Government Institutions, NeBovernment Organizations and Community Selfp
Groups;

1 Plan and coordinate the activities of the local stakehsilder

1 Mobilize local resources for contribution towards construction operation and maintenance
costs.
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BWDB managers and field staffs in divisions, siibisions and sections offices do not have adequate
expertise and experienced manpower to carry out the @&b&bastal polders properly. Moreover at
many places the numbers of field staffs are also insufficient and inadequate to the actual requirement.
In this case to ensure sustainable operation of the project, participation of Water Management
Organization (WMD) and Community Based Organizations (CBOs) is needed.

The GPWM has outlined a three tier organizational structure comprising Water Management Groups
(WMG) at the lowest level, Water Management Associations (WMA) at thetiericand Water
Management Fedation (WMF) at the apex. The combination of groups, associations and federations
in a particular sulproject is together termed as the Water Management Organization (WMO) which
has been considered in this project.

4.9.2 Water Management Groups (WMGS)

This organzation, at the grag®ot level will provide the platform for all those who live inside or
adjacent (close vicinity) to the Polder and will be treated as the primary society. The entire command
area of the Polder will be sudivided into few hydrological nits preferably on the basis of
hydrological consideration and each of these Units will have one WMG. The size of the units may
vary depending on the land topography, actual alignment of the existing roads, canals or embankment,
and location of structuréyurn-outs or even the field channels. Preferably the size of such hydrological
units should vary within the range of 500 ha to 1500 ha. The areas of the units so demarcated usually
comprise two or three villages and part thereof. One WMG may therefoneénséveral hundreds to

a few thousand as its primary members. As per GPWM, the registration of WMG is a must.

4.9.3 Water Management Association (WMA)

A numbers of WMGs functioning in Polder area will form a Water Management Association (WMA)
as a coordinatindgpody at the midevel of the polder/ suproject. The WMGs are the grasst

people who would be directly involved in water management while the WMAs will provide necessary
coordination at the mitevel. The WMAs are chosen as the point of formal interfaetween BWDB

and WMGs. This is the level where formal agreements relating to respective duties and obligations of
the water sector agency (BWDB) and primary societies, i.e WMGs are reached and signed. For this
reason, this level needs to have a legatusteand hence the question of registration arises.
Registration of WMA is a must.

4.9.4 Water Management Federation (WMF)

This is conceived as the supervisory type of organization functioning at the apex level of the hierarchy
and is needed to establish linkagéth other higher level organizations for support and mobilization

of resources. The requirement of WMF's registration may therefore be kept optional. The WMFs may
exist on the basis of actual functioning strength of WMGs and WMAs. Usually in a distiittao

bigger hydrological basin comprising of several districts may have one or more federating bodies
functioning at the top level of the hierarchy. The office bearers of the WMF;rteber federating

body will be selected from among the MC memberd/MAs. Important personalities in the area like
Member of Parliament or local leader may be nominated as theparaon of the WMF and other
members (not exceeding 04 nos.) may come from the WMAs by virtue of their importance in
controlling the numbersf®WMGs.
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4.9.5 Participation of Community Based Organizations

Community Based Organizations often termed as CBOs can also play a vital role in maintenance
activities. While engaging any of the functional groups of these CBOs in this polder, care should be
takento twist and turn the methodologies slightly in some of the aspects as per local situation and
project provisions so that it really fits in. Under this project, CBOs are conceived to have been
included in the Water Management Groups (WMGSs) as FunctiomalpSr(FGs). The FGs have the
scope of working in the polder O&M under the purview of WMG.

The Following CBOs have been recommended for this polder under CEIP.
Embankment Settler (ES)

ESs are families selected from squatters and project affected petsoa®wot have any land or lost

it by land acquisition. They can be organized in functional groups for taking part in preventive
maintenance of the embankments in specified reach (approximately 0.5 ha) where they are allowed to
settle on the toe of the emtkment. The maintenance activities include small earthworks, new
plantation, replantation or enrichment in planting and maintenance of vegetation cover. ESs may be
engaged in embankment maintenance activities through a contract agreement for cesthin peri

Embankment Maintenance Group (EMG)

EMGs are the groups formed from the destitute women (maximum 10 members per group) selected
from landless families, who are responsible for carrying out preventive earthwork maintenance of a
specified reach of embanlemt including grass turfs lying. They are the paid laborers on a daily basis
payment.

Canal Maintenance Group (CMG)

CMGs are the groups consisting of 10 members selected from landless people and destitute women.
Under this concept, they will be responsifier preventive maintenance of canals capacity
improvement inside the polder and outfall drains. Activities of CMG include the removal of floating
debris, aquatic weeds and water hyacinths; and to some extent disposal of silt deposits in wet
condition. CM@ are paid on a daily basis and not on the basis of volumes of actual works done.

Landless Contracting Society (LCS)

LCSs are the groups selected from landless people consisting of nearly 60 members or more per group
(as the case may be). They are resjpbm$o carryout earthworks only up to a limit of Taka 3.00 lacs

in a single contract. During formation of CBOs women participation in above mentioned groups will
be ensured.

4.10 Operation and Maintenance Plan

Coastal polders surrounded by embankments ircdlastal region protect the lives and properties of
people and agricultural lands with crops from tidal inundation; saline water intrusion; storms and
cyclonic surges thereby releasing a large extent of land for permanent agriculture as well as congenial
living condition. Most of the polders were constructed in thelipegation period i.e during the
decades of sixties and early seventies. Over and above the polders have been playing a vital role in
safeguarding the coastal area; ensuring and increasiiogllagal production; improving livelihoods

of the people; and mitigating environmental damages. But these are vulnerable to storm surges; high
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tides; annual floods; land erosion and drainage congestion. In many cases the structures as built have
not beenfound adequate to cater to the diverse needs of the local people. Changes in the land use
pattern also have created water management conflicts and newer dimension needs asking the
structures to allow flows of water both ways. So maintaining the pold&nsysith embankments

and structural elements built over there has become a permanently important task.

The Coastal Embankment Improvement Program (CEIP) is one of the latest such interventions to
address a systematic restoration and upgrading of poldemsysn the coastal region. Under this

long term phased program of polders improvement, Operation and Maintenance issues with special
reference to Local Government Institutions (LGIs) as well as local stakeholders participation and need
based budgeting witontinue to remain at the apex.

The most relevant to the current assignment i.e "Guidelines for O&M Planning and Budgeting,
August 2001; CERM" has been consulted very carefully to prepare O&M plan for CEIP. Moreover,
all the pros and cons of polde@®&M issues with BWDB's field staffs and local stakeholders have
been considered for preparation of polder O&M planning. A brief description of O&M is given
below.

4.10.1 Operational Plan

Operational plan involves setting out the schedule of activities relategbdration of gates of
structures by the users' organization to control water levels best suited to water management and
agricultural needsThe activities given below have been recommended for the operation plan of
Polder 32.

Regulation of Gates

During the premonsoon period, the vertical lift gates of each regulator should remain closed for
retention of water for irrigating Aus rice (group of rice varieties sown in thenpresoon season and
harvested in the monsoon season) crops by LLPs (Low lift punipging monsoon July to
September)the vertical lift gates should normally remain closed; but may be opened to regulate the
water levels inside the polder and it should not be allowed to exceed the stated maximum permissible
level for safety reasons. lorder to achieve this, discharges into the river should commence (river
levels permitting) as soon as this level is attained. This type of water management decisions should be
taken after due consideration of daily rainfall, river stages, water levils ih& polder, gate opening
schedules. However, the frequency and type of this decision making process will vary with the
seasonal conditions.

During the post monsoon seasddc{ober to Novembegr the vertical lift gates will be operated to
retain water n the drainage canals without overtopping the canal banks and increasing the soil
moisture level for cultivation. In all these cases there should have enough consultation with the
beneficiaries' organizations because agricultural practices, crop vargigbgropping pattern are
changing over time. Operation of Flushing Sluices and Pipe Inlets should also have similar practices
with- maximum involvement of beneficiaries' organizations. The O&M section and DWM staffs of
BWDB will assist them in the water magement of command areas inside the polders.

Frequent Watching of Embankments

This is a typical monitoring activity to be carried out by the BWDB O&M staff. It is intended mainly

to detect weak sections, gullies, slips, sign of squatter settlementsuléimdtion of perennial cash

crops, cuts in the embankments to accommodate homesteads, embankment subsidence and erosion
and / or settlement of protection works.
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Recommendations for the frequency of field inspections and reporting of the physicailocoatlit
canals and embankments with its associated structures and protective works by BWDB's O&M field
staffs have been made quite in details in the relevant SRP reports and findings.

Regular Checking of Structures

This is also a typical monitoring actiyito be carried out by BWDB's O&M field staffs to detect slips

at abutments, damage of protective works and wing walls, and periodic damage to flap gates and fall
boards. The functional groups under WMGs in the polders will assist the O&M Sectional @ffice
BWDB to identify and report the damages for rectification.

Condition Survey and Engineering survey

The survey data obtained by the O&M field staff of BWDB are used for estimating the required
maintenance works. Physical condition of embankments tanctwes are investigated through field
surveys once in a year. This is specially required to prepare the details for carrying out periodic
maintenance works.

Supervision of Preventive Maintenance Works

Preventive maintenance works are done by commumaised functional groups (e.g EMGs, SMGs,

and CMGs) as and when required round the year. The works are the most simple, cheap and cost
effective maintenance works and are implemented more or less continuously. The field staffs of O&M
section of BWDB superse all preventive maintenance works.

A good planning for operation of structures is very essential to avoid social conflict. In this situation,
during the cropping season, monthly, weekly or daily operational adjustments will be required.
Routine monitorig of water management and hydrological conditions will supply data that together
with the water management plan, will dictate the needs of adjusting the operational measures.

Participation efWis theefarreidgi commanity is e<sentaliistablishing the
seasonal or long term water management plan. This however, reduces to a somewhat lesser extent in
setting up the weekly operation targets. Although the daily structure operation is largely an activity of
the responsible O&M authority likeMBDB's Section Office, it can be shifted to the WMG if they are
provided with adequate training and management capabilities.

4.10.2 Maintenance Works

Maintenance of embankments and structures is the most important item of activities in the coastal
polders. It is rcessary and cannot be avoided because it helps preserving the infrastructure in good
and functional condition; protects investments; and prevents high rehabilitation costs. Since this is
included in the dayoday tasks schedule and needs continuous gffoiintenance of coastal polders

put emphasis on simple and cost effective commtbased interventions.

In the coastal Polder 32, only those works which directly serve water management should be regularly
maintained.

Preventive or Routine Maintenance

The objective of preventive maintenance is to keep the overall polder system including all its elements
in good functional order thereby reducing the need of periodic maintenance eventually avoiding high
rehabilitation costs. The works are simple, cheap @st effective and can be implemented through
communitybased functional groups such as EMGs, CMGs, and SMGs. Preventive maintenance is
carried out round the year, almost continuously or as and when required. The works are mentioned
below:
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1 All activities related to vegetative covers on embankment i.e. new {prplanting;
enrichment planting; and maintenance of vegetation by EMGs and/or EPGs;

1 Small earthworks on the embankment by EMGs;
9 Cleaning, greasing, and painting of structures by SMGs;
9 Cleanirg Khals and Outfall Drains from aquatic

Periodic Maintenance

Periodic Maintenance intends to bring the components of the hydraulic infrastructure back to its
design standard. The works are more expensive than preventive maintenance and are implemented by
LCBs, LCSs, and PICs (food for works). Periodic maintenance has the character of repair works and
is identified during the field assessment at (more or less) regular intervals.

9 Minor Periodic Maintenance Works

1. Minor earth works on the embankments by LCiSs, shaping and minor fillings
including repair of access ramps;

2. Minor repair of protective works by LCSs i.epesitioning of the displaced blocks;

3. Minor repair of structures by LCSs i.e small patching of brick works, replacing
rubber seals; and

4. Reexcavation of Khals (costs< Tk.2.0 lacs/km) and removal of earthen cross dams
by LCSs and / or PICs;

1 Major Periodic Maintenance Works

1 Major earth works by LCBs / LCSs i.e-sectioning of embankments including turfing;

1 Major repair of structures by LCBise repair or replacement of metal works / hinges,
lifting mechanisms, gates, block works, head / wing walls;

1 Reexcavation of Khals (costs > 2.0 lacs/km) by LCSs / PICs.

Total allocated maintenance cost including preventive and periodic have beemeestimak. 478.42
lacs for Polder 32.

Emergency Maintenance

Emergency works cover unforeseen interventions that require immediate actions to protect the polder
as a whole or a part thereof from the adverse effects of flooding or uncontrolled salinerintrus
associated with damage of lives and properties. This type of work requiring immediate attention
includes the closure of an embankment breach, the repair and replacement of flap gates, or the
construction of cross dams over canals if structure faile @$timated emergency maintenance
amount is at Tk. 250.00 lacs. The budget items do not cover unforeseen works as a result of major
calamities like cyclones or tidal surges. Other sources of funding viz. donor assisted emergency
programs should also be édared.

4.11 Need of Resettlement Action Plan (RAP)

Any development project that requires land acquisition may entail some impacts on people or

commercial units and may bring about the changes in the patterns of use of land or other natural
resources. For thireason resettlement program addresses loss of affected people or commercial units
for statutory compensation payment to the affected units. In this respect, Resettlement Plan must be
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prepared to ensure that the affected people or commercial units rda@ivand adequate
compensation and rehabilitatiffneeded It is noted that th&esettlemenAction Plan (RAP) study
is conducted by another sabnsultant of CEIR for the Polder 3®roject

4.12 No Objection Certificate

Polder 32 is located in the soutlestern hydrological zone in Dacope Upazila of Khulna District. The
names of the unions in the polder are: a) Sutarkhali, and b) Kamarkhola. There are no archeological
sites or any cultural heritage in the polder area that might affect the normal extofitihe polder

after rehabilitation. There will be no problem of land acquisition or displacement of people since
rehabilitation will be made on existing structures. The No Objection Certificates (NOCs) from the
union chairmen have been obtained ancagteched irAnnex- B.
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5. Analysis of Project Alternatives

This chapter presents an analysis of various alternatives considered during the Project feasibility and
design stage including the &édno projecto6iaal terna
considerations of these alternatives have also been discussed.

51 0No Projectd Alternative

The anal psiogeoct 66opption gives a clear understan
and helps understand the need of the proposed interventides CEIPI. The present situation of

the polder is extremely vulnerable to cyclones, storm surges, wave action, and climate change effects,

as described isection 1.1of the study. The polder is not in a state to provide required services i.e.
protectbn against tidal inundation, efficient drainage, and minimizing the impact of cyclonic surges.

Due to the inability of the embankments of the polder, abotBO4@ercent of the polder area is
vulnerable to salinity intrusion and about-80 percent areandergoes frequent water logging and

drainage congestion problems. The silted water channels are leading to limited navigation in these
waterways, declining fisheries, and increasing environmental pollution.

The interventions proposed in Polder 32 undetPdEare planned to eliminate the aforementioned
problems. To highlight the present state of the Polder and to help understand the requirements of the
proposed interventionsunder CHIP, t he &éno projectd and O6with pro
are compared iffable 5.1below.

Table5l: Comparison of O6No Projectdéd and 6With

Proposed Works ONo Projectod ¢ OWith Project
under CEIP-1

Resectioning off At a number of locations, th Higher and wide embankmen
embankments embankments will further deterioral would be more effective an
(44.80 km) and will drop below design leve resilient, and will safeguard th
Therefore, cyclones, rise in sur{ Polder against storm surges, floo
heights due to global warming, and ti¢ and higher tides due to glob
actions will inundate the Polder, causii warming. Hence, reduction in loss
severe damage to the livesdaproperty| lives and assets caused by tla¢unal
of local people. disasters.

Because of submerge the embankme¢ Higher and wider embankments w
during monsoon, transportation syst¢ provide enhanced protectionto
would further deteriorate inside th Polder, facilitating transportatia
Polder, and sufferings of local peof within the Polder even durin
would further increase. monsoon.

Reduction of agricultural area, cris Higher and wider embankments w
situation for farmers from January | provide enhanced protection 1
April (salinity intrusion) and May tq Polder, facilitating enhance
August (flooding). agriculture activities and increas
area for cultivation, thus increasiy
agriculture output.
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Proposed Works
under CEIP-1

ONo Projectod

OWi th Project

Continued silt deposition inside th
Polder due to cyclonic surges and flog
would increase and causeautsr logging,
drainage congestion and other associz
problems.

Decreased silt deposition in ti
Polder will result into improve(
drainage and navigation in interr
lakes/khals, increased usage
surface water for irrigation, an
reduced water loggingrpblem.

Local farmers and labor will rema
financially stressed. Livelihoo
opportunities will remain limited, an
local people will migrate outside th
Polder for employment.

Enhanced agricultural activity wi
increase the demand for far
workers. Laal people can engag
themselves in the construction wor
inside the Polder. Improve earnin
of local people during th
construction phase of the project.

Retirement/re
location of the
existing
embankment
(3.50 km)

Embankments will be more vulneral
to wave action of river, Polder area w
be more prone to inundation, a
agricultural loss will increase due
salinity intrusion.

Enhanced protection against flog
and wave action, decreased salir|
intrusion, and increased agricultu
productivity:.

Further damage to the noetired
portion of embankments, furthg
deteriorating the transportation systen

Retirement/relocation d
embankments will facilitatg
transportation within the Poldg
throughout the year.

Continued silt deposition inside th
Polder due to cyclonic surges and flog
would increase and cause water loggi
drainage congestion and other associz
problems.

Decreased silt deposition in ti
Polder will result into improve(
drainage and navigation in interr
lakes/khals, increade usage of
surface water for irrigation, an
reduced water logging problem.

Bank revetment
(2.50 km)

River bank erosion would furthe
deteriorate the embankments and ¢
resources would be damaged/ lost.

Enhanced protectiomagainst lang
erosion, and he polder and it
land/agriculture resources will [
preserved.

Further subsidence of the embankme
and further damage to transportati
routes.

The bank revetment will protect tf
embankments and facilita
transportation within the Polder.

Slope potection
(3.30 km)

Continued weakening of embankmen
continuous subsidence of embankme
due to traffic load and wave action; la
resources would continue to
damaged/ lost.

Slope  protection  works  wil
strengthen the embankments &
protect them agast subsidence
wave action, and wear and tear.

Replacement o
drainage  sluice
with drainage
cumflushing
sluices.

Continued use of the existing draing
sluices for both flushing and draina
would cause further damage to the
structures. As a resuijater logging ang
drainage congestion would be increaj
due to malfunctioning of the sluices.

Drainagecumtlushing sluices will
be more efficient and dry season r
cropping practice will be possible
sweet water can be stored and u
later in thedry season for irrigation.

Replacement of th

No dry season agriculture practice W

Replaced flushing sluices Wi
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Proposed Works ONo Projectod OWi th Project
under CEIP-1

existing flushing| be possible. Shrimp culture duriy facilitate better agriculture practice

sluices January to May, as sweet water can| increased dry season rice croppi

be used in the periods of low rainfall.

and reduced shrimp culture thus
benefiting the poor farmers.

Construction of
new flushing
sluices

Cultivable lands and irrigable lands w
further decrease in future.

New flushing sluices will facilitatq
increased availability of surfag
water, better control on irrigatig
during periods of low rainfall an
increased agricultural production.

Aforestation
(19ha)

Wind and wave action during cyclon
would cause severe daneag

Effects of cyclone surge, wa
action and wind could be mitigaté
to some extent, reducing loss of li
and assets.

Re excavation o
Drainage Channel

Depth of water bodies would furth
decrease, and drainage congestion

Depth of water bodies will increas
water logging and drainag

(17.50 km water logdng will further increase. congestion will decrease and fi
habitats will increase.

Providing  Crosq Water Will enter freely through th| Saline water would be restricte

Dam (1 no) embankment breach (at the start | The Nalian river would therefore |

Nalian iver). Therefore saline watg
will enter the polder and caus
subsequent damage to boro cropp
practice.

silt and salinity free.

5.2 Site Selection Alternatives

Since CEIPI is a rehabiliation project, no site alternatives were available to be consideiadever

a comprehensive muitrriteria analysis was carried out to prioritize the polder rehabilitation under

CEIP-I. The analysis results are presented@able 5.2
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Table 5.2: Results of Multi-criteria Analysis to Prioritize Polder Rehabilitation
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sb D Breach caused by the cyclonic surge(AILA)
1 63/1A MD’ '| Anowara 7500 (48 7 11 17 6 10 6 HRZ |15 0 MV 15 117 5 59 wave action. The embankment section is p
damaged due to erosion
Breach caused by the cyclonic surge and
2 35/3 ID Bagerhat 6790 |40 9 14 8 3 8 5 MRZ |10 0 MV 15 89 10 57 action. The embankment section is pg
damaged due to erosion
Breach caused bthe cyclonic surge and wa|
3 32 MD Dacope 8097 |50 3 4 5 2 25 15 HRZ |15 1215 MV 15 108 5 57 action. The embankment section is pg
damaged due to erosion
4 59/3C sp,Mp | COMPANIEON 16000 |42 8 13 |- 0 5 3 MRZ |10 |0 MV |15 115 5 46 g::iiﬁh caused by the cyclonic surge and
5 48 SD,ID  |Kalapara |5400 |38 : 0 3 1.125 |7 4 HRZ |15 |o MV |15 11219 |5 40 :;Y:r:e damage of embankment due to
Breach caused by the cyclonic surge and
6 14/1 ID Koyara 2933 |25 5 9 14 5 - 0 LRZ |5 450 MV 15 88 10 44 action. The embankment sem is partl
damaged due to erosion
sD D Breach caused by the cyclonic surge and
7 47/5 MD’ '|Kalapara 7500 |33 2 3 7 3 5 3 HRZ |15 0 MV 15 103.61 10 49 action. The embankment section is pg
damaged due to erosion
Breach caused by the cyclonic surge and
8 46 SD, ID Kalapara 4697 |40 5 7 3 1 - 0 HRZ |15 0 MDV |10 124.24 5 38 action. The embankment section is pg
damaged due to erosion
Breach caused by the dgoic surge and wa
9 15 ID Shymnagar |3441 |27 3 5 22 8 - 0 LRZ |5 516 MV 15 68 15 48 action. The embankment section is pg
damaged due to erosion
10 |eai8 SD. B hakoria |7736 |06 5 7.167 |15500 |6 ; 0 HRZ |15 |o MV |15 163 5 4g | The embankment section is partly damaged
MD to erosion & wave action.
Breach caused by the cyclonic surge and
11 71 SD Kutubdia 5116 |40 0 0 20 8 - 0 HRZ |15 0 MV 15 72 10 48 action. The embankment section is pg
damaged due to erosion
12 |4 SD,ID  |Kalapara |2478 |22 4 6.371 |- 0 2 1 HRz |15 |o MV |15 71 10 48 :;gﬁhdcli‘i‘:geilgthzeAchy;"’”'c surge and
13 42 SD, ID,| Barguna 2704 |28 . 0 3 1125 |2 1 Rz |5 0 MV 15 80 10 22 Embankment damaged and erosion cost dj
MD Sadar wave action.
14 |416B D,MD  |BOUNA1ooan |aa 2 2.389 |6 2.250 |5 3 LRz |5 0 MV |15 74 10 g7  |Embankment damaged and erosion cost d
Sadar wave action.
sD 10| Barguna Breach cased by the cyclonic surge(SIDR
15 41/5 MD’ ’ Sad%r 3880 |50 4 6 3 1 1 1 HRZ |15 0 MV 15 104 10 47 AILA) and wave action. The embankm
section is partly damaged due to erosion
16 |65 D Chakaria |6649 |48 ; 0 16 6 2 1 HRZ |15 |o Mv |15 119 5 4 I)h:rcf:::”kmem section is partly damaged
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Breach caused by the cyclonic surge and
17 58/1 SD, ID Manpura (4200 |32 1 1 2 1 - HRZ |15 630 MV 15 58 15 47 action. The embankment section is pg
damaged due to erosion
Breach cased by the cyclonic surge and w.
18 69/NE ID Moheshkhali{2226 |16 2 4 8 3 - HRZ |15 0 MDV |10 36 15 47 action. The embankment section is pg
damaged due to erosion
19 66/2 D Cox's Baza 2621 |20 : 0 5 2 } "Rz |15 o MV 15 43 15 47 The embankment section is partly damaged|
& Ramu to erosion
Breach caused by the cyclonic surge and
20 66/4 ID Chakara 3324 |24 9 15 5 2 HRZ |15 0 MDV |10 53 15 57 action. The embankment section is pg
damaged due to erosion
21 |e5/A D Chakoria |806 |9 : 0 5 2 . HRZ |15 |o MV |15 18 15 47 | The embankment sectida partly damaged d
to erosion
SD. D, Breach caused by the cyclonic surge and
22 66/1 MD' '|Cox's Bazar 4930 |20 1 1 1 0 1 HRZ |15 0 MV 15 61 15 47 action. The embankment section is pg
damaged due to erosion
Bandar, The embankment section is partly damaged|
23 |62 sb Patenga 45600 |22 - 0 5 2 - HRZ |15 |0 MV |15 59 15 47 . party 9
" to erosion
Péhartali
Breach caused by the cyclonic surge and
24 41/7 1D, MD Mirzaganj 6984 |51 6 10 150 0 3 LRZ |5 0 MV 15 84 10 41 action. The emidnkment section is par
i damaged due to erosion
Bhola Sadal
Borhanuddin| Breach caused by the cyclonic surge(AILA)
25 56/57 ID , 123800250 5 7 15 6 15 HRZ |15 5571 MV 15 534 -10 46 wave action. The embankment sectiorpastl,
Charfassion, damaged due to erosion
Daulatkhan
Breach caused by the cyclonic surge and
26 33 ID Dacope 8100 |52 3 4 10 4 12 HRZ |15 1215 MV 15 128 5 51 action. The embankment section is pg
damaged due to erosion
27 |es/AL D Chakaria  |2800 |20 - 0 2 1 0 HRz |15 |o MV |15 40 15 46 | The embankment section is partly damaged
to erosion
28 58/3 sD Manpura, 1308 |17 : 0 7 3 5 HRz |15 0 MDV |10 31 15 46 The embankment section is partly damaged|
Sudaram to erosion
29 |s8r2 sb Manpura 4312 |28 ; o |7 2 a HRZ |15 |647 My |15 50 15 50 I)h:rc‘?:::”kmem section is partly damaged
Breach caused by the cyclonic surge and
30 64/1C SD, ID Bashkhali (2151 |23 1 1.115 |11 4.031 |- HRZ |15 0 MDV |10 53 15 45 action. The embankment sectiois partl

damaged due to erosion
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31 [631B ID,MD  |Anowara |7300 |21 - 0 - 0 - MRZ [10 |0 MV (15 36 15 20 |-
32 (72 SD,MD |swandip |22700 |58 9 15 |- 0 - HRz |15 |o MDV |10 192 5 45  |Breach caused by the cyclonic surge(SIDR )
wave action
33 (1711 D Dumuria 5020 |45 - 0 37 14 |- LRz |5 753 MV (15 88 10 44 |The embankment section is partly damaged
to erosion
Assasuni Breach caused by the cyclorsarge(AILA) an
34 7/11 ID ' |3110 |34 1 1 18 7 - LRZ |5 467 MV 15 81 10 38 wave action. The embankment section is p
Shamnagar 5
damaged due to erosion
35 [55/3 sp,ip  |GRhiPa, 1gg.q |56 - 0 - 0 5 HRz |15 |o MV |15 236 -10 23 |-
Charfassion
36 |55/2D sp,mp  |Pawakhall oo, MV 99
Dashmia
Patuakhali,
37 |s5/2E MD,ID  |Dashmina, |10535 MV 123
Bouphol
38 678 ID Teknaf  |900 |8 ; o |7 3 |- MRz [10 o MDV |10 26 15 |NafRiver 43 |he embankment section is partly damaged
to erosion
Breach caused by the cyclonic surge and
39 69/P1 SD Moheshkhalif1800 |13 1 1 5 2 - HRZ |15 0 MDV |10 96 10 38 action. The embankment section is pg
damaged due to erosion
40  |e411B ID,MD  |Bashkhali |8000 |53 5 7.167 |- 0 - HRz |15 |o MDV |10 144 5 37  |Breach causedy the cyclonic surge(SIDR
AILA) and wave action.
4 e ) Sitakunda (8769 |27 1 2.150 |- 0 - HRz |15 o MDV |10 107 5 3o |Breach caused by the cyclonic surge(SID
AILA) and wave action
Teknaf & Breach caused by the cyclonic surge and
42 67/A MD Ukhiva 1500 |13 0 0 5 2 - MRZ |10 0 MDV |10 48 15 Naf River 42 action. The embankment section is pg
Y damaged due to erosion
43 |70 SD. D yioneshknali3025 |32 ; o s 2 |- HRz |15 o MDV |10 122 5 32 |The embankmersection is partly damaged ¢
MD to erosion
44 |67 D Teknaf 2000 |13 - 0 5 2 - MRz [10 |0 MDV |10 46 15 |NafRiver 2 I)hgr;’;?::"kmem section is partly damaged
45 |65/A3 D Chakaria  |604 |10 0 0 - 0 1 HRz |15 |o MDV |10 26 15 2 ggﬁiﬁh cased by the cyclonic surge and w
46 59/2 1D Ramgati 21255 |82 6 9 4 1 1 MRZ |10 0 MV 15 190 5 41 Breach caused by the cyclonic surge and
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action. The embankment sectiors ipartl
damaged due to erosion
|ssamoti Breach caused by the cyclonic surge and
47 3 22267 |64 1 0 LRZ |5 3340 MV 15 155 5 River 10 40 action. The embankment section is pg
damaged due to erosion
48 41/1 4048 |34 - 0 MRZ |10 0 MV 15 83 10 0 35 -
Breach caused by the cyclonic surge and
49 36/1 40343 |95 40 15 LRZ |5 6051 MDV |10 190 5 0 40 action. The embankment sectiois partl!
damaged due to erosion
50 4712 2065 |17 - 0 HRZ |15 0 MDV |10 39 15 0 40 -
51 |47/4 6600 |57 - 0 HRz |15 |o MV (15 150 5 0 35  |Breach caused by the cyclonic surge(SIDR )
wave action
52 40/1 2105 |23 - 0 MRZ |10 0 MV 15 91 10 0 35 -
53 402 4453 (36 - 0 MRZ |10 0 MV |15 85 10 0 35 -
54 45 4089 |27 - 0 MRZ |10 0 MV 15 96 10 0 35 -
Breach caused by the cyclonic surge and
55 23 5910 (37 19 7 LRZ |5 887 MDV |10 123 5 0 30 action. The embankment section is pg
damaged due to erosion
56 |66/3 4832 |52 1 4 HRz |15 |0 MDV |10 133 5 0 |34 |The embankment section is partly damaged
to erosion
Breach caused by the cyclonic surge and
57 55/1 10325 (46 0 0 LRZ |5 0 MV 15 145 5 0 29 action. The embankment section is pg
damaged due to erosi
Breach caused by the cyclonic surge( AILA)
58 55/2B 2600 (30 1 0 LRZ |5 0 MV 15 81 10 0 34 wave action. The embankment section is p
damaged due to erosion
Breach caused by the cyclonic surge and
59 29 8218 (49 13 5 LRZ |5 123 MV 15 102 10 0 39 action. The embankment section is pg
damaged due to erosion
Breach caused by the cyclonic surge aralg
60 16 10445 (45 25 9 LRZ |5 1567 MDV |10 108 5 0 33 action. The embankment section is pg
damaged due to erosion
61 |68 3500 |27 5 2 MRZ [10 |0 MDV |10 95 10 0 3o  |Breach caused by the cyclonic surge and

action. The embankment section is pg
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damaged due to erosion
Breach caused by the cyclonic surge and
62 64/1A SD, ID Bashkhali |5750 (58 1 0.796 (2 0.750 |- HRZ |15 0 MV 15 137 5 37 action. The embankment section is pg
damaged due to erosion
Breach caused by the cyclonic surge (S|
63 43/1A ID, MD Amtali 2675 |27 0 1 - 0 2 MRZ |10 0 MDV (10 51 15 37 and wave action. Breach closed by constru
ring bundh
64  |43/2C SD. B atachipa |2753 |26 1 1 : 0 1 LRz |5 0 MV |15 54 15 g6  |Breach caused by the colc surge (SIDR) a
MD wave action
65 |34 ID Bagerhat 3656 |17 ; 0 17 6 ; Rz |5 |o MDV |10 55 15 36  |1ne embankment section is partly damaged
to erosion
66 |43/2A ID,MD  |Patuakhali 5182 |39 0 - 0 2 LRZ |5 0 MV |15 73 10 3  |Breach caused by the cyclonic surge(SIDf
2.00 AILA) and wave action
731 (A &|sD D Breach caused by the cyclonic surge and
67 B) MD’ "|Hatiya 21377 |80 4 6 28 11 - HRZ |15 0 MV 15 219 -10 36 action. The embankment section is pa
damaged due to erosion
68 17/2 ID Dumuria 3400 |11 - 0 - 0 - LRZ |5 510 MV 15 28 15 35 -
Breach caused by the cyclonic sugiEIR &
SD, ID, . AILA) and wave actio
69 43/1 MD Amtali 10600 |65 150 0 1 0 - MRZ |10 0 MV 15 128 5 30 The embankment section is partly damaged
to erosion
70 28/2 ID Batiaghata [2590 |20 - 0 - 0 - LRZ |5 389 MV 15 48 15 35 -
Breach caused by the cyclonic surge and
71 32 SD, ID Sharankhola) 13058 |63 2 2 21 8 - HRZ |15 0 MV 15 126 5 45 action. The embankment section is pg
damaged due to erosion
72 |62 ) Mirsharai  |19855 |10 0 0 - 0 - MRZ (10 |0 MDV |10 54 15 35 :;gﬁh caused by the cyclonic surge and
73 7312 SD, MD Hatiya 11134 |48 - 0 0 0 - HRZ |15 0 MDV |10 214 -10 15 The embankment section is partly damaged|
to erosion
74 391A SD, MD Pathargatha[11740 |58 - 0 - 0 - MRZ |10 0 MV 15 123 5 30 -
75 39/2C SD, MD Matbaria 10748 |55 - 0 - 0 - LRZ |5 0 MV 15 122 15 35 -
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76 |4u/4 ,\SAES D, gzag'aﬁ”a 1741 |19 - - - LRZ |5 0 MV |15 46 15 3B |-
;
77 |44 SD, ID ’:;;;ra 17530 |82 - - - HRz |15 |o MV (15 174 5 3B |-
78 |43 ID,MD |Kalapara |2025 |20 - - - HRz |15 |o v s 42 15 3B |-
sD,  ID, .
79 |s258A |5 Galachipa |3663 |25 - - - LRz |5 0 MV |15 76 10 30 |-
80 |60 D Sonagazi |91% |38 - - - MRZ |10 |0 MDV |10 63 15 3B |-
81 |64/2A ID,MD  |Chakoria |3750 |34 - - - HRZ |15 |o v |5 34 15 3B |-
82 |31 MD Dacope  |7288 |47 ; 4 4 LRZ |5 1003 MV |15 126 5 29  |The embankment section is partly damaged
to erosion
Breach caused by the cyclonic surge and
83 13-14/2 ID Koyara 17854 (93 0 17 - LRZ |5 2678 MV 15 156 5 34 action. The embankment section is pg
damaged due to erosion
g4 |3uPat  |MD Batiaghata |4848 |29 ; 9 ; LRZ |5 727 MDV |10 86 10 29  |The embankment section is partly damaged
to erosion
85 |22 MD Paikgacha |1630 |20 ; 10 ; LRZ |5 245 MDV |10 50 15 34 |The embankment section is partly damaged
to erosion
86 06:08 (Ext) |ID Satkhira, 8330 |9 . s . Rz |5 1250 MDV |10 26 15 24 The embankment section is partly damaged|
Kalarua to erosion
87 |1819 D Paikgacha |3380 |32 ; 9 ; LRz |5 |[s07 MDV |10 76 10 29  |The embankment section is partly damaged
to erosion
88 |43/2E ID,MD  |Patuakhali |1650 |20 - - 6 LRZ |5 0 MDV |10 89 10 29 |-
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89 (341 D Bagerhat |2212 |10 - 0 8 3 - 0 LRz |5 332 |o MDV |10 28 15 0 33 |The embankment section is partly damaged
to erosion
90 |9 D Paikgacha. |1255 |8 - 0 6 2 - 0 LRz |5 188 |0 MDV |10 28 15 0 32 |The embankmensection is partly damaged ¢
to erosion
91  |30/2A ID,MD  |Bamna  |5080 |32 ; 0 ; 0 4 2 LRZ |5 0 0 MDV |10 88 10 0 27 |-
92 |s5/4 sD Galachipa |5142 |33 ; 0 ; 0 4 2 LRZ |5 0 0 MDV |10 136 5 0 2 |-
93 |21 MD Paikgacha |1417 |17 . 0 5 2 . 0 LRz |5 213 |o MDV |10 37 15 0 3 |The embankment section is partly damaged
to erosion
94 |20,201 |mMD Paikgacha |1600 |23 : 0 5 2 . 0 LRz |10 [240 |o MDV |20 59 30 0 93 thrjsr?::”kmem section s partly damaged

Breach caused by the cyclonic surge and
95 4 ID Assasuni 10500 |80 2 2 21 8 - 0 LRZ |5 1575 |1 MDV |10 153 5 0 32 action. The embankment section is pg
damaged due to erosion

Lowest Pocket Silted Up. Breach cadsby th

Assasuni, . R
% |1 D Debhata &28381 |96 1 1 1 0 3 2 LRz |5 4257 |3 MV |15 171 5 0 g1 |Cyclonic surge and wave action. ]
. embankment section is partly damaged du
Satkhira :
erosion
Kumiriya to
Sonaichari .
97 |Flood =) Sitakunda  [1610 |5 0 0557 |- 0 - 0 HRZ |15 o 0 MV |15 8 15 0 46  |Breach caused by the cyclonic surge(SIDf
AILA) and wave action
Control
Project
98 |42 SD, - IDyBarguna a0, |39 - 0 - 0 1 0 LRZ |5 0 0 MDV |10 118 5 0 20 |-
MD Sadar
99 |43r2F ID,MD  |Amtali 4453 |32 - 0 - 0 - 0 MRz |10 |0 0 v |5 53 15 0 30 |-

Breach caused by the cyclonic surge and
100 |7/2 ID Assasuni. (10486 |60 1 2 18 7 - 0 LRZ |5 1573 |1 MDV |10 116 5 0 30 action. The embankment section is pg
damaged due to erosion

Abhaynagar,
Dumuria,

Keshobpur,
Manarampur|
Assasuni, Breach caused by the cyclonic surge and
102 |06-08 1D Satkhia, 18450 |53 1 2 10 4 - 0 LRZ |5 2768 |2 MDV |10 128 5 0 28 action. The embankment section is pg
Tala damaged due to erosion

101 |24 ID 28340 (26 - 0 - 0 - 0 LRZ |5 4251 (3 LV 5 61 15 0 28 -

103 |55/2C ID, MD Galachipa (6275 |48 - 0 - 0 3 2 LRZ |5 0 0 MDV |10 73 10 0 27 -
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104 |26 D Dumuria  |2696 |29 - 2 - LRZ |5 404 v |5 66 15 26 | 1he embankment section is partly damaged
to erosion
105 28/1 ID Dumuria 5600 |23 - - - LRZ |5 840 Lv 5 65 15 26 -
Assasuni Breach caused by the cyclonic surge and
106 |2 ID Satkhira' 11296 |64 0 10 - LRZ |5 1694 MDV |10 129 5 26 action. The embankment section is pg
damaged due to erosion
Kovara Breach caused by the cyclonic garand wa
107 1012 ID Pai>:< a(;ha 16315 |67 2 3 - LRZ |5 2447 MDV |10 119 5 25 action. The embankment section is pg
9 damaged due to erosion
108 27/1, 27/2 |ID Dumuria 4260 |45 - - - LRZ |5 713 Lv 10 109 30 86 -
109 [41/3 ID, MD z:g:”a 1053 |20 - - - LRZ |5 0 v s 43 15 5 |-
110 |41/6A SD, MD zzgina 3850 |33 - - - LRZ |5 0 w |5 49 15 5 |-
111 41/7A ID, MD Betagi 6220 |39 - - - LRZ |5 0 Lv 5 51 15 25 -
Galachipa,
112 43/2B ID, MD Amtai, 5460 |42 - - - MRZ |10 0 LV 49 15 25 -
Patuakhali
113 43/2D ID, MD Patuakhali |6500 |43 - - - LRZ |5 0 Lv 5 50 15 25 -
SD, D, .
114 52/53B MD Galachipa |4064 |34 - - - LRZ |5 0 Lv 5 96 10 20 -
Patuakhali,
115 55/2A ID, MD Galachipa, |7166 |43 - - - LRZ |5 0 Lv 5 80 10 20 -
Amtoli
116 |5901A ID Companigan ;5506 |36 - - - LRZ |5 0 v |5 98 10 20 |-
Lowest Pocket Silted U
Kaliganj, Breach caused by the cyclonic surge and
117 5 ID, MD 55061 [192 2 12 - LRZ |5 8259 MV 15 272 -10 24 8 . -
Shymnagar action. The embankment cien is partl

damaged due to erosion
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118 |25 D E;‘lgl‘:a 17400 |46 - - LRz |5 2610 v s 83 10 2 |-
119 |30 MD Batiaghata 6396 |40 - - LRZ |5 959 v |5 110 5 6 |-
120 |59/1B D f:ggi’ram‘ 18218 (40 - - LRz |5 0 v s 156 5 15 |-
sD,  ID,
121 |59/3B VD Shudharam |31376 |63 - - MRZ |10 |0 v s 182 5 20 |-
122 |39/1B Matbaria 13100 |63 - LRz |5 138 5 1 |-
123 |4u/7B Betagi 6150 - LRZ |5 58 15 2 |-
124 |Bibichini Betagi 4600 - LRZ |5 33 15 23 |-
125 |43/1B Kalapara 3000 - HRZ |15 63 15 34 -
126 |CDSRII Sonagazi (1981 - HRZ |15 35 15 35 -
127 B:L:El;'thi Patukhali  |18550 - LRz |5 61 15 26 |-
128 :_‘g:lrj'i‘ha” Patukhali 9650 - LRz |5 53 15 27 |-
129 |Mirzagon; Mirzagon), |, ey - LRz |5 69 15 28 |-
Rampura Patuakhali
130 |50/51 Galachipa |6935 - HRZ |15 138 5 29 |-
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Kalapara,
131 |54 Amtoli, 13954 - HRZ |15 174 5 10 30 -
Galachipa
130 |Satla Bagdg Agailinara, - LRz |5 59 15 11 |31 |-
1 Wazirpur
133 |Sata Bagdy Yzirpur, - LRZ |5 196 5 12 |22 |-
2 Agailjhara
134 |S3ta Bagdy Uzirpur, - LRZ |5 25 15 13 (33 |-
3 Agailjhara
135 |59/2 Ext. Ramgati 4000 - HRZ |15 52 15 14 44 -
136 Boychar Hatiya - HRZ |15 159 5 15 35 -
Char
137 Subornachar 1350 - HRZ |15 24 15 16 46 -
Bagardonal
Char
138 Subornachar 1200 - HRZ |15 21 15 16 46 -
Bagardong2
139  |Char Mojid Subornachai 850 - HRZ |15 15 15 16 46 -
Notes:
a) Rate of marks = Full marks allotted for the criterion against highest quantity of the criterion except "Rehabilitation
b) Negative marks has been allotted in case of "Rehabilitation Costiteixg $30 Million (210 Crore BDT).
¢) | HRZ = High Risk Zone, MRZ = Medium Risk Zone, LRZ = Low Risk Zone. | |
d) MV = Most Vulnerable, MDV = Medium Vulnerable, LV = Less Vulnerable.
e) SD = Sea Dyke; ID = Interior Dyke; MB Marginal Dyke.
f) BPW = Bank Protective Work.
Q) Rehabilitation Cost consider embankment section with one meter extra height over the existing designed |
h) Special Criterion indicates territory lossedto erosion of polders located in border area. | | |
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5.3 Technical Alternatives

Once the problems being faced by the Polder and its inhabitants had been identified, several technical
alternatives were considered to address these is3hese altmatives pertained to strengthening the
Polder embankment, protection of river banks, protection of embankment slope, improving the sluices
and their performance, and reducing drainage congestion and water logging. These technical
alternatives are discuss inTable 5.3below.

Table 5.3: Technical Alternatives for Polder 32

Proposed Alternative Options Consequence
Interventions

Strengthening of No change in alignment and 1 The present vulnerable situation of {
the embankment| re-sectioning/repaing of the| embankment and thus the entire polder wq
existing embankment continue (similar t
discussed in earlier).
Retirement/relocation of th| Partial achievements of the Proje
existing embankment, as al objectives. NO protection against sto
where requied surges and sea water rise.

Backing/minor inward shifting o] Same as above.

embankment with slop
protection

Re-sectioning of existing Higher and wide embankments would
embankment with new desig more effective and resilient, and W
heights (elected option). safeguard the Polder against storm sur
floods, and higher tides due to glok
warming. Hence, reduction in loss of liv
and assets caused by the natural thsss

River bank| No change in the existin River bank erosion would further deteriorg
protection works | embankment the embankments and land resources w:
be damaged/ | ost (si
scenario discussed in earlier).

Retirement of emba&ment Partial achievements of the Proj¢
objectives; decrease in Polder area;
continued erosion of the river bank.

Bank  Revetment (selectg¢ Bank revetment will provide enhanc
option) protection against erosion by wave actig
storm surges and aants, and will result intg
preservation of Polder and its land/agricult

resources.
Protection off No change in the existinf Continued weakening of embankmer
embankment embankment continuous subsidence of embankments
slope (agains to traffic load and wave action; lar
wave action) resources would continue to be damaged/
(similar to the O6no

in earlier).
Slope Protection (selectq Slope protection works will strengthen t
option) embankments and protect them agh

subsidence, wave action, and wear and te

Polder 32- 96



Coastal Embankment Improvement Project, Phase-I (CEIP-I)
Bangladesh Water Development Board

Environmental Impact Assessment
Chapter 5: Analysis of Project Alternatives

Proposed
Interventions

Alternative Options

Consequence

Foreshore plantation (select
option)

Effects of cyclone surge, wave action g
wind could be mitigated to some exte
reducing loss of lives and assets.

Replacement o
drainage sluices

No change in

structures

the existing

Continued use of the existing draing
sluices for both flushing and drainage wo
cause further damage to these structures.
result, water logging and drainage conges
would be increased due to malfunctioning
the sluices (shi | ar t o t h

scenario discussed in earlier).

Repairing of structures (possib
where there is no need of-r
sizing) (selected option for son
structures)

For sluices which are beyond repair, t
option would be si
scenario described above.

Replacement of existin
Drainage Sluice with Drainagg
cumflushing sluice (selecte
option for some of the sluice
depending upon need)

Drainagecumflushing sluices will be mor
efficient and dry season rice croppi
practice vill be possible as sweet water ¢
be stored and used later in the dry seasol
irrigation.

Regulators with provision fo
appropriate passages for fish g
small boats.

In addition to the above advantages,
structures will facilitate fish migratiorand
navigation across them. The cost of s
structure is likely to be high.

Rehabilitation of
flushing sluices

No change in the existin

structure

No dry season agriculture practice will
possible. Shrimp culture during January
May, as sweet watetannot be used in th
periods of l ow r ai
projecté scenario d

Repair of the existing structures

For sluices which are beyond repair, t
option would be si
scenario described above.

Replacement of the existin
Flushing Sluices (selecte
option)

Replaced flushing sluices will facilitate bett
agriculture practices, increased dry seq
rice cropping, and reduced shrimp cultur
thus benefiting the poor farmers.

Constructing new
water  drainage
structure

Not constructing any Flushin
Sluices

Cultivable lands and irrigable lands w
continue to decrea
projectd scenario d

Construction of drainage cu
flushing (selected options i
certain caes)

Drainagecumtlushing sluices will be mor
efficient and dry season rice croppi
practice will be possible as sweet water

be stored and used later in the dry seasol
irrigation.

Construction of new Flushin
Sluices (selected options
certan cases)

New flushing sluices will facilitate increass
availability of surface water, better control
irrigation during periods of low rainfall an
increased agricultural production.
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Proposed
Interventions

Alternative Options

Consequence

Providing cross dam (selectq
options in one location)

Providing coss dam at the starting point o
water body would restrict the entry of silt a
saline water into the internal rivers.

Reducing wate
logging and
drainage
congestion

No action is taken.

Depth of water bodies would furth
decrease, and drainage corigasand watel
logging will further increase (similar to th
6no projectd scenar

option)

Channel reexcavation (Selecte

Depth of water bodies will increase, wa
logging and drainage congestion W
decrease and fish habitatdlwncrease.

5.4 Technical, Financial, Economic, Environmental, and Social
Considerations of Selected Options

An attempt has been made to evaluate the technical, financial, economic, environmental, and social

considerations of the selected options discusdmle. This evaluation is presentedTiable5.4

below.
Table 5.4; Technical, Economic, Environmental and Social Considerations
Considerations
Intervention Technical Fmanua_l/ Environmental Socal
Economic
Resectioning, | Better protection] Financial savingg Improved Reduced loss a@
Retirement/ against cyclong from reduced surface  watel lives and asset
Relocation  of| surges and watg damages caused I quality; which would bring
existing level rise the floods improved nattal | poverty reduction
embankment vegetation increased
with new employment
design heights opportunities  for
local people.
Protection tol Financial savings a Reduced traffig Reduction of losg
river bank| the embankment| congestion of assets whict
erosion will provide good| inside the poldel would bring
road transportatiol because 0] poverty reduction
routes. improved
Prevention off Improved earning o] embankments, | Improved cropping
salinity intrusion| local people during which will | particularly for
in the polder construction facilitate small farmers thu
— vehicular traffic | alleviating poverty.
Improved  cropping
pattern and boostin
the local economy
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Considerations

Intervention Technical FlnanC|a_I/ Environmental Socal
Economic
Bank Enhanced Financial savingg Improved Reduced loss ¢
revetment, embankment from reduced embankment lives and asset
slope protection protection damages caused [ stability; reduced which would bring
against tidal the floods; increase| soil erosion; ang poverty reduction
wave ation of|life span for the provide good increased
rivers, provide| infrastructure ang means of employment
erosion associated watg transportation opportunities  for
protection control structures local peote.
improved earnings ¢
local people througk
employment  during
bank resetment
works and slopg
protection works.
Foreshore Enhanced Financial savingg Improved Reduced loss ¢
plantation embankment from reduced embankment lives and asset
protection damages caused [ stability; reduced which would bring
against tidal the  floods ang soil erosion;| poverty reduction
wave action off storms; increased liff enhanced  soil increased
rivers, provide| span for thg quality; employment
erosion infrastructure ang improved air| opportunities  for
protection associated watg quality; local people;
control structures| enhanced income from
improved earnings o aesthetic valug timber and othe
local people througl of the area. plantation
employment  during products.
bank revetmen
works and  slopg
protection works.
Replacement o| Better functional Financial savingg Removal of| Better agriculture

existing
drainage sluice
with drainage
cumlushing

sluice and
construction of
new flushing
sluices  where
needed

performance

both flushing
and drainage

achieving
objectives
Polder
CEIP-I

in

the
of
and

against damages dd
to water logging,
drainage congestior
and salinity intusion.

inactive sluices
would improve
the drainage

Agricultural

production will be
boosted as dry seas
rice cropping would
increase

characteristics
Water logging,
drainage
congestion
would be
reduced.

practice could bé
achieved which

would improve
cropping pattern
enhance loca
earnings, an(

reduce poverty.
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Considerations

Intervention Technical FlnanC|a_I/ Environmental Socal
Economic
Channel Reduce  wate| Enhanced agricultur( Increase Increase in
re-excavation | logging and| output; the dredge( navigability of| cultivable area
drainage soil can later be use water ways ang increased
congestion in construction workg fish habitats availability of
and will save | would improve,| irrigation water,
construction cost the  ecosysten thus increased farr
will be enhanced income for local
community;
increased  farm
labor opportunities
Cross Dam Better  control Financial savings| Environmentally | Better agriculture

against entry o
silt free water,

Damages would b
minimized.

Restricts the
entry of saling
water as well.

Better  agricultura

prospects (dry seasq
boro cropping woulg

be possible)

compatible.

Surface  wate
guality inside the
polder would be
enhanced.

practice could bé

achieved which
would improve
cropping pattern
enhance loca
earnings, ang

reduce poverty.

5.5 Alternatives during Construction

The key alternatives available during the construction phase include location of material stockpiling,
material sourcing, manpower sourcing, and transportation of materials, equipment, and manpower.

These are discussed below.

5.5.1 Material Storage

For project woks in Polder 32, two options are available for material storage: within the Polder at
suitable location(s); and outside the Polder at suitable locations. The first option would entail easy

transportation of bulk materials from the sources outside tleePdlowever it would involve regular
transportation of materials from the storage site to the work sites.

The storage site selected at this stage is located in the BWDB colony at Dakop, which is situated
within the Polder. The required materials woulddodected and transported from their respective
sources to the Polder and then would be stored in the stock yard to be used during construction phase.

5.5.2 Material Sources

The sources from which the construction materials will be brought have been disaiesed b
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Soil for Embankments

For retirement, rsectioning, and forwarding of embankments, about 1.25 million cubic meters of soll
will be required. The following options are available for sourcing this material:

1 Substantial amount of soil can be obtaifi@in borrow pits along the river bank just outside
the embankments, provided the soil quality is appropriate for this purpose. This will be one
the better options since it will minimize soil transportation needs, minimizing any additional
traffic relatedto material transportation, having minimal negative impacts in the borrow areas
since these areas will be siltag within a few seasons, and having minimum environmental
and social impacts related to excavation and transportation.

9 Part of the required aterial can be obtained from the-excavation of the water channel
within the Polder, provided the quality of this material is technically acceptable. About 0.093
million cubic meters of earth will be obtained from-enecavation of channels during
implementation of rehabilitation works inside the Polder. This option minimize the cost of
excavation for the borrow material, though the cost of transportation to work site will be
slightly more than the first option, in addition to some environmental andl $mgiacts such
as traffic congestion and air pollution within the Polder.

1 Some quantity of soil can be sourced from borrow pits inside the Polder. For this purpose
consent of the land owners will have to be obtained and mutually agreed compensation will
have to be paid them. This option will entail cost of excavation similar to the first option but
more than the second option discussed above. Other considerations including cost of
transportation and environmental and social impacts are likely to blarstiré ones for the
second option, though land degradation may take place in addition to the air quality and
traffic congestion.

91 If the soil from the riverside just outside the Polder embankment is not suitable, the material
may be obtained from the riveeds having required material quality. This option will entall
higher cost of material transportation and other related environmental and social problems
such as traffic congestion, air and water pollution.

At this stage, the final decision regarding thaterial source has not been finalized. This decision is
likely to be taken during the construction phase.

Sand

Sand would be needed for embankment improvement works, concreting works, and for manufacturing
concrete blocks for slope protection workawo broad options are available to source this material as
discussed below.

1 Sand could be procured from markets. This would entail consistent quality and assured
supply; however it would also entail increased transportation cost and associated
environmendl and social impacts including traffic congestion and air pollution.

1 The send option is to obtain sand from the river beds. This would reduce the transportation
needs along with the associated costs and environmental as well as social impacts. However
guality of this sand may not be consistent and this sand may need to be washed before its use.

At this stage, the final decision regarding the source this material has also not been finalized. This
decision is likely to be taken during the constructibage.
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5.5.3 Alternatives for Workforce Procurement

Two broad options are available for sourcing the manpower for the construction works. These are
discussed below.

1 Employing bulk of the manpower from outside the Polder. This will entail requirement of
largerlabor camps, need for labor transportation causing traffic congestion and air pollution,
and possible resistance and resentment from the local community.

1 Employing bulk of the manpower from within the Polder and only bringing more skilled and
technical mapower from outside. This option will entail reduced labor camp sizes, and
decreased transportation needs and associated environmental and social problem. This option
will also offer employment opportunities for the local community thus increasing their
economic condition and also increasing the local ownership of the project. In view of these
advantages, this is the preferred option for manpower sourcing.

5.5.4 Alternatives for Mode of Transportation

All the construction materials are to be transported thrdbgrriver by Cargo, Burge, Troller and
Engine Boats. The road way conditions inside the polder are not suitable for transportation of larger
vehicles i.e. dump truck, trolley, excavator etc. Therefore carrying of earth and other construction
materials shold be done by small carts, non motorized vehicles, manual labor etc.

Waterways

Polder 32 is located along the left bank of Sibsa river. On the western periphery the polder is bounded
by Sibsa river and Dhaki river. On the east the polder is surroundBtdamra and Sutarkhali river.

The Sibsa river (west), is a large river considering its depth and width. The river remains navigable
throughout the year and can be used for transportation purposes during construction.

For construction works in the north aedst portions of the Polder, Dhaki and Bhadra rivers can be
used respectively whereas the construction works on the southern part of the polder should be carried
out using Sibsa river.

Apart from the Sibsa river, all the other surrounding rivers areivelatnarrow and shallow and
therefore small boats are recommended in these water bodies (Dhaki river, Bhadra river, Sutarkhali
river). For construction in other parts of the Polder, Sibsa river is the most feasible route for waterway
transportation consating the overall effectiveness in transportation through this river.

Roadways

While transporting materials to the stock yard from Khulna, the regional road through Chalna from
Khulna city bypass high way is to be used. This is in fact the only feasilike agailable to enter the
polder crossing the Dhaki River by ferri. The roads inside the polder are extremely to be deteriorated
as this area has suffered the most due to the occurrences of Aila and Sidr.

Polder 32- 102



Coastal Embankment Improvement Project, Phase-I (CEIP-I) Environmental Impact Assessment
Bangladesh Water Development Board Chapter 6: Environmental and Social Baseline

6. Environmental and Social Baseline

This Chaptedescribes the existing environmental and social conditions in respect of water resources,
land resources, agriculture, livestock, fisheries, ecosystems aneesociomic aspects of the Project
area.

6.1 Land Resources
6.1.1 Topography

Polder 32 is located in tremastal area which consists of extremely low and flat land. It is also located
near the Sundarbans. The whole polder is surrounded by rivers. This area is frequently inundated by
tidal flooding and is vulnerable due to storm surge for its flat topograpig .elevation of the land

varies within the range from 0.4 m to 4.34 m. Average land level is 2.12 meters above the mean sea
level (MSL). The land of the middle part of this polder is comparative low and gently slopes down
towards Nalian and Sibsa river§he northeastern and southwestern side of the polder has high
elevation Figure 6.1).

6.1.2 Agro-ecological regions

As a part of Land Resources Appraisal of Bangladesh for agricultural development, Bangladesh has
been subdivided into 30 agezological regiongnd 88 subregions. The major components of these
regions and subegions are physiography, soil properties, soil salinity, depth and duration of flooding
which are relevant for land use and for assessment of present and future agricultural potential.

Polder 32 comprises of one Agerological region, nhamely Ganges Tidal Floodplain (AEJ
(Figure 6.2). The characteristics of this region are discussed briefly as follows:

Ganges Tidal Floodplain (AEZ3)

This region occupies an extensive area of tidaldfdain land in the soutlvest part of the country.

The entire polder is covered by this region. The Ganges Tidal Floodplain has low relief compared to
the Ganges River Floodplain. The area is etisssed by innumerable tidal rivers and creeks whose
banks generally stand less than a meter above the adjoining basins. The entire zone lies within the
cyclone prone aredhe main tidal rivers in the project areas (Polders 32) are Rupsa, Passur, Nalua,
Maidara, Ichamoti, Daudkhali, Kumarkhali, Bishnu, Munddapla, Bhairab etc.

There is a general pattern of grey, slightly calcareous, heavy soils on river banks and grey to dark
grey, noncalcareous, heavy silty clays in the extensive basins-ddlmareous Grey Floodplain soil is

the major component of genesdlil types. Acid sulphate soil also occupies significant part of the area
where it is extensively acidic during dry season. In general, most of the top soils are acidic-and sub
soils are neutral to mildly alkaline. Soils of the Sundarbans area are stedkejipe. The fertility

level is generally high with medium to high organic matter content. The Ganges Tidal Floodplain
region occupies an extensive area of tidal floodplain land in the-s@shof the country.
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Figure 6.1: Land elevation of Polder 2
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Figure 6.2: Agro-ecological Zone in the Polder area

6.1.3 Soil

There is a pattern of grey, slightly calcareous, heavy soils on river banks and grey to dark grey, non

calcareous, heavy silty clays in the extensive basins:ddlmareous grey floodplain sad the major

soil type. Acid sulfate soils also occupy significant part of the area where it is extensively acidic
during dry season. In general, most of the top soils are acidic arsbésitare neutral to mildly
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alkaline. The soils are formed from cllbam, loam and clay sediments and seasonally flooded,
poorly drained except soils of high land areas.

Soil texture is the relative proportions of sand, silt and clay. It is very important for agriculture crop
production. The texture of topsoil of the Bet area is mainly clay (65%) and clay loam (35%).
Detailed soil texture in the study area is presented in Table 6.1.

Table 6.1: Soil texture of the project area

Soil texture with depth (cm)

% of NCA

Clay

Loam | Clay Loam

Sandy Loam

Sand Total

Topsoil (315¢cm)

65

- 36 -

Sources: SRDI, 2012
6.1.4 Land type

Land type classifications are based on depth of inundation during monsoon season due to normal
flooding on agriculture land. There are five land type classeddigh land (Above flood level), F1
Medium highland (Flooding depth-80 cm), F2 Medium lowland (Flooding depth 9080 cm), F3

Low land (Flooding depth 9270 cm) and F4Very lowland (Flooding depth >270 cm). The
percentages of highland and medium highland are 44% and 56% respectively. Dealilage is

presented in Table 6.2.

Table 6.2: Area under different land types by flooding depth

Land type Area (ha) % of NCA
High land (k) 2847 44
Medium high land (B 3650 56
Medium low land (k) 0 0
Low land (R) 0 0
Very low land (k) 0 0
Total 6497 100

Source: Estimation from main consultant

6.1.5 Land use

The total Polder area is about 7,238 ha, of which net cultivable area (NCA) is 6,497ha (90%) followed
by settlement (7.64%) and water bodies (2.36%). About 5358 ha, 444 ha, and 695 he sireglear
double and triple cropped respectively. Detailed land use is preseniethlen 6.3 The detail land

use map is shown figure 6.3

Table 6.3: Present land use of the Polder area

Land use Area (ha) %

Total area 7,238 100
Agriculture land 6,497 90

Single crop 5,358 82.5
Double crop 444 6.8

Triple crop 695 10.7
Water bodies 171 2.36
Settlement 552 7.64

Source: Estimation from main consultant
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6.1.6 Farming practices

Farming practices within most of the Polder 32 aremehadjusted to agmimatic conditions
prevailing in Kharif (MarchOctober) and Rabi (NovembEebruary) seasons. The crop year starts
from the Kharifl season which is characterized by high temperature, high evaporation, low humidity
and low rainfall. Kharif-ll season is characterized by high rainfalls, lower temperatures, high
humidity, low solar radiation and high floods that recede towards the end of the season. The Rabi
season is characterized by low temperatures, high solar radiation, low ewapoiradignificant
rainfalls and low humidity.Kharif-ll crops are harvested in the Rabi season and Rabi crops are
harvested in Rabi season

The farming practices in the Polder 32 are complicated due to physical, biological, climatological and
socioeconont factors. The siltation of rivers and channels caused drainage congestion/ water logging
during monsoon. Natural calamities like cyclone and surge cause devastating crop damage in the
project area. Scarcity of sweet water for irrigation during dry se&salso responsible for the non
expansion of the agriculture farming practices. The environment of polder is also suitable for fish cum
rice cultivation. A limited variety of crops are grown due to unfavorable situation prevailing in the
project area. Ricas the main crop grown because of its adaptability in diversified ecological
conditions.

6.1.7 Cropping pattern and intensity

Existing dominant cropping pattern practiced on 60% of NCA is Fallodman (HYV)-Fallow. The
second prominent cropping pattern idl&&-T Aman (Local)i Fallow practiced in about 21.9% of

the NCA. The existing cropping intensity is about 128%. Detailed cropping patterns along with land
type are presented in Table 6.4.

Table 6.4: Present Cropping Pattern by land type

Land Type Kharif -I Kharif -1 Rabi Area % of
(March-June) (July-October) (Nov-Feb.) (ha) NCA
High land Sugarcane Sugarcane Sugarcane 5 0.07
High land Orchard Orchard Orchard 5 0.07
High land Vegetables T. Aman (Local) Fallow 384 6
High land T. Aus (Local) T. Aman (Loca) Vegetables 270 4
High land Fallow Taman (Local) Fallow 500 7.6
High land Fallow T. Aman (HYV) Fallow 1683 25.9
Subtotal 2847 43.7
Medium High T. Aus ((Local) | Fallow Pulse 35 0.5
Medium High T. AusLocal) Fallow Spices 10 0.15
Medium High T. Aus (Lccal) T. Aman (Local) Oilseeds 35 0.5
Medium High T. Aus (HYV) T. Aman (Local) Boro (HYV) 300 4.6
Medium High B. Aus Pulse 90 13
Medium High Fallow T. Aman (Local) Fallow 930 14.3
Medium High Fallow T. Aman (HYV) Fallow 2235 34.4
Medium High T. Aus HYV) Fallow Chilli 15 0.23
Subtotal 3650 56.2
Grand Total 6497 100

Sources:Feasibility report (agriculture) of CEIP, 2012
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Figure 6.4: Fallow land in Boro season

6.1.8 Cropped area and production

Total cropped area was ab@831 ha of which rice occugnl about 7482 ha and the r840 ha was
covered with nosrice crops. Among the rice, about 53.5%, 32.3%, 4.2%, 4.6% , and 1.2% of NCA
was under T Aman (HYV), T Aman (Local), T.Aus (HYV), T. Aus (Local) and Boro (HYV)
respectively. The nerice crops werePulses, Oilseeds, Spices, @hilVegetables, Sugarcane and
Orchard covering 125 ha, 35 ha, 10 ha, 15 ha, 654 ha, 5 ha and 5 ha respectively.

The total crop production has been calculated on the basis of dfimageea and damaged area. In
the damaged ée area, the normal yield of crops has been considered under the study. In the damaged
area the damaged yield against the damaged area has been considered. This may be expressed as:

Total crop production = damage free area x normal yield + damaged adsmaged yield.

Total rice production was about 13504 metric ton of which the contribution of T Aman (HYV), T
Aman (Local), T.Aus (HYV), T. Aus (Local) and Boro (HYV) were 7152 metric ton, 3459 metric ton,
752 metric ton, 497 metric ton, 144 metric ton 460 metric ton respectively. The contribution of T
Aman (HYV), and T Aman (Local), T.Aus (HYV), T. Aus (Local) and Boro (HYV) towards rice
production were 52.9%, 25.6%, 5.5%, 3.6%, 1.0%, and 11.1% respectively. About 5879 metric ton of
nonrice crops weralso produced. The production Blilses, Oilseeds, Spices, Chili8&egetables,
Sugarcane and Orchard were 188, 40, 35, 19, 5396, 150, and 53 metric tons resptabief.j.

Table 6.5: Cropped area, production, damaged area and production loss in lder 32

Crop name Total Damagefree area Damaged area Total Produc-
Cropped produc- tion lost
Area (ha) | Area Yield Area Yield tion (ton) (ton)
(ha) (ton/ha) | (ha) (ton/ha)

T. Aman| 4,008 1,804 |3 2204 |1 7,152 2,868

(HYV)

T. Aman| 2,419 2,177 |2 242 1 3,459 169

(Local)

T. Aus (HYV) | 315 255 3 61 1 752 99

T.Aus (Local) | 350 280 2 70 1 497 416
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Crop name Total Damagefree area Damaged area Total Produc-
Cropped produc- tion lost
Area (ha) | Area Yield Area Yield tion (ton) (ton)
(ha) (ton/ha) | (ha) (ton/ha)

B. Aus 90 90 2 - - 144 -

Boro (HYV) 300 300 5 - - 1,500 -

Total rice 7,482 4,906 2,577 13,504 3,552

Pulses 125 125 2 - - 1,883

Oilseeds 35 32 1 3 0 39 3

Spices 10 10 4 - - 35

Chilies 15 15 1 - - 19

S.Vegetables | 384 192 12 192 5 5,396 2,452

W.Vegetables | 270 270 12 - - 3,240

Sugarcane 5 5 30 - - 150

Orchards 5 5 11 - - 53 -

Total non-rice | 849 649 195 10,815 2,455

Total 8,331 5,555 2,772 24,319 6,007

Source: Feasibility report (agriculture) of CEIP, 2012
6.1.9 Crop Damage

Crop damage data for the years 2@041 periods (year) have been collected from the field in
consultation with stakeholder/ farmers and officials of the DAE. Average crop damagalevdated
using the formula: Crop production loss = Total cropped area xdamage free (dalshaged area
xdamaged yield+ damaged free area x damage free yield).

In the project area, about 2,577 ha and 195 ha area of rice amdaaorop fields wereaffected

due to drainage congestion, drought, salinity, natural calamities, pest and diseases infestation etc.
Total production loss of rice and noice has been estimated as 3,552 metric ton and 2,455 metric ton
respectively Table 6.5.

6.1.10 Agricultural in puts

Fertilizer and pesticides application

The rate of use of fertilizer per hectare varies considerably from farmer to farmer depending on soil
fertility, cropping pattern and financial ability (Table 6.6). The major fertilizers used in this area are
Ureg TSP and MP. The quantities of fertilizer used by the majority of farmers are generally lower
than the recommended doses and the proportions of Urea, TSP and MP applied are unbalanced. The
use of nitrogenous fertilizer (Urea) is higher than other chénfigctilizers. Some farmers used
manure in vegetables fields, oilseeds and spices fields. Unbalanced used of chemical fertilizers would
affect the soil health which would be ultimately reflected on crop yields.

Table 6.6: Fertilizer and pesticide use intie project area

Crop Name Fertilizer (Kg/ha) Pesticide
Urea TSP | MP | Gypsum | Zinc Manure (Tk /ha)
T.Aus (LV) 112 75 48 - - - 500
T.Aus (HYV) 180 175 140 |- - - 1000
S. Vegetables 130 100 67 - - - 2000
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Crop Name Fertilizer (Kg/ha) Pesticide
Urea TSP | MP | Gypsum | Zinc Manure (Tk /ha)
T.Aman (Local) 40 30 20 - - - 1100
T.Aman (HYV) 150 130 60 - - - 1400
Chilli 4050 |40 30 - - - 500
Potatoes 250 130 80 - - - 1500
W. Vegetables 120 80 70 - - 500 800
Spices 150 40 20 - - 200 300
Oil seeds 140 30 30 - - - 540

Source: Feasibility report (agriculture) of CEIP, 2012

The use of pesticidetepends on the degree of pest infestation. Majority (80%) of the farmers applied
pesticides in T. Aus (Local/HYV), T. Aman (Local/HYV), Boro, Chilies, Potatoes, Vegetables and
Spices. The major insects as reported by the farmers are Yellow Stem berdispie, Ear cutting
caterpillar, Brinjal shoot and fruit borer, Fruit weevil, etc. Local farmers reported that they are using
different types of pesticides such as Ripcord, Furadan (granular), Basudin (liquid) and Theovit
(powder) etc. to prevent pestéstation in rice, vegetables and other croplands.

Seeds

Seed plays a crucial role in crop production. Quality seed is important to get optimum yield from any
crop. More than 85% germination rate, free from disease infestation and high yield potedtial nee
be considered for seed selection.

Most of the farmers in the project area used their own seeds in case of local variety, such as T. Aus &
T. Aman. Medium and small farmers meet their requirement from neighboring farmers or local
markets. Various impwved crop seeds (HYV/Hybrid) are provided by BADC and private seed
dealers. Price of seeds from the private dealers are higher than BADC seeds. Seeds of the salt tolerant
cultivars are not available in the market and the farmers are also not aware oftieeseed rate for
different crops is presented Trable 6.7.

Table 6.7: Cultivation cost in the polder area

Crop Name Seed Irrigation Equipments used for Power
(Kg/ha) cost (Tk) cultivation tiller cost
Power tiller (%) Bullock
T.Aus (LV) 38 - 90 - 4500
T.Aus (HYV) 35 - 90 - 4500
S. Vegetables 34 500-700 90 - 4500
T.Aman (Local) | 4045 - 90 - 4500
T.Aman (HYV) 30-35 - 90 - 4500
Chilli 1-1.5 - 90 - 4500
Potatoes 35004000 1000 90 - 4500
W. Vegetables 2.53 675 90 - 4500
Spices 1-2 200 90 - 4500
Oil seeds 10 300 90 - 4500

Source: Feasibility report (agriculture) of CEIP, 2012

Irrigation

Irrigation coverage of the study area is about 4% of the total NCA during the dry season. Only surface
water is used for irrigation using LLPs. The sourcesuface water are the external rivers (Dhaki,
Nalua, Sibsha and Bhadra), Khals (Nodbox, Anuar) and beel. But the availability of surface water for
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irrigation has declined due to siltation of the rivers, beels and khals. Irrigation cost for different crops
in the project area is presentedliable 6.7.

Labor

In the study area, mostly manual labor is used for cultivation. Thereby, agricultural labor is
considered as one of the essential inputs for crop production. The labor requirement is not equal
throughaut the year. The number of labor requirement varies from crop to crop. The average labor
used in the study area is presentediable 6.8

Table 6.8: Labor used in the polder area

Crop name Labor (No/ha)
T.Aus (Local) 150
T.Aus (HYV) 160
S. Vegetables 180
T. Aman (Local) 160
T. Aman (HYV) 170
Boro (HYV) 170
B. Aus 100
Chilli 180
Potatoes 140
W. Vegetables 180
Spices 170
Oil seeds 120
Pulses 120
Sugarcane 180
Orchard 120

Source: CEGIS estimation, 2012

6.2 Water Resources

6.2.1 River System

The Polder 3 is located in Dacope Upazila of Khulna District. The Polder covers two Unions namely
(1) Sutarkhali and (2) Kamarkhola. The polder is surrounded by Sibsa and Dhaki River to the west
and North, Chunkuri, Bhadra and Sutarkhali River to the East and Sdwtlsurrounding rivers with

tidal influence control the flood and drainage dynamics of the polder. There are several khals inside
the polder nameljJoynagarkhal, Charar khal, para khal, Sahar khal, Kaynatoli khal, Samsur moktar
khal, Clozarer khahnd othe khals having tidal effects which flow from north to south and control the
main drainage system and supplementary irrigation during monsoon. Figure 6.5 and Figure 6.6 show a
couple of water bodies related to Polder 32.
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Figure 6.5 Dhaki river on the Northernside Fi gure 6. 6: Cl oser @
of the Polder

6.2.2 Navigation in Rivers and Khals

The Sibsa river (west), is a large river considering its depth and width. The river remains navigable
throughout the year and provides effective waterway pamstion. Apart from the Sibsa river, all the
other surrounding rivers ((Dhaki river, Bhadra river, Sutarkhali river) are relatively narrow and
shallow.

In the north and east portions of the Polder, Dhaki and Bhadra rivers can be used respectively for
waterway transportation whereas in the south direction of the polder Sibsa river should be used.

6.2.3 Drainage Congestion and Water Logging

The project area comprises of a number of khals and channels with tidal influence. Most of these
khals are used for drainagf the polder area. These channels are also interconnected by a lateral
channel draining into the main rivers.

Drainage congestion as a key vulnerability issue has been defined for the total project area though
intensity varies from place to place. Theaidage performance through linked canals has been
gradually decreasing in the existing quipject sites due to sedimentation both at the upstream and
downstream of the regulators and also poor operation and maintefidmeeanternal drainage
congestionn some areas have also occurred due to Nalian cross dam constructed at the upstream of
the Nalian river without providing any drainage structures at the mouth of the existing internal
tributaries. The dry season water logging is around®® (400 Bigha#n KalinagarSreenagar, 5000

Bighas is Gulbunia) in the low lying areas in existing polder sites.
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Figure 6.7: Drainage Congestion in Polder 32
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6.2.4 Tropical Cyclones and Tidal Flooding

Tropical cyclones are major threat to the coastal amsasing loss of human lives and livestock and
severe damage to crops, fisheries and properties. During last 125 years more than 42 cyclones had hit
the coastal areas and 15 have occurred in the last 30 years. The recent most devastating cyclones
hitting the SW coast under Khulna district were in 2007 (Sidr) and 2009 (Aila).

These cyclones directly affected 70% people of the total project area. Aila, the latest devastating
cyclone hit the study area and project site dhN&y 2009.During Aila, surge wair entered into the
project area by overtopping the left bankSilhsa At that time the water level on the project site from

the ground was -3 feet. People reported that-26% of left bank ofSibsaRiver was inundated
during this cyclone.

Tidal motiondominates during prmonsoon and post monsoon period. However, fresh water from
the river plays a very important role, especially during the monsoon. During storms and cyclones, the
short waves and storm surges are important morphologic factors. Thewtigalvaries between about

1.2 and 3.1 meters. Tidal flooding is very common in the project area especially in the proposed
project sites. Floodwater enters the project area by overtopping the embankment during the wet
season. Extreme tidal floods inundabeighly about 3%10% of area while 205% area is inundated
during normal floods.

Cyclones have been hitting the coasts of Bangladesh very frequently in the recent decades. From
19011957 only 11 cyclones had hit the coastal areas of Bangladesh, wmld %%y to 2009 a total
number of 55 cyclones have hit the area. So, in the last 52 years, the number of cyclones hitting
coastal areas of Bangladesh has increased 5 times compared to the previous 57 years. (BMD)

In a frequency study carried out by HennBnget al. (2010), Bay of Bengal has been found to be the
second most frequently visited place in the world by cyclones with about 20 cyclones per decade.

6.2.5 Land Erosion and Sedimentation

Sedimentation is a common problem in the south west coastal areatdlté sedimentation in the

Sibsad Dhaki stream is more during dry season due to shortage of upstream pressure of river flow. On
an average, roughly 1 to 1.5 feet sedimentation takes place in most of the main channels in the study
area each year. As the gabf siltation is very high irsutarkhaliRiver, the dredging action cannot
sustain any more. The rate of sedimentation on river bed and bank side deposition is increasing day by
day in the study area due to malfunctioning of water control structuresn&adtion in most of the

internal khals in existing suroject sites is not controlled and the cumulative sedimentation causes
rise of bed level and reduces the conveyance capacity of the canal. This site is not subject to severe
erosion. Some erosion hiagen found only abibsaRiver. People reported that the erosion rate in the
SibsaRiver is very low but accretion rate on the right side river bed is Rigbrage thick ness of
sedimentions 43 cm over the year May 2009 to May 2011 found by a studguoted by Steven
Goodbredf Vanderbilt University.
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Figure 6.8: Locations ofSedimentation Measurement from May 2009 to 2011

6.3 Environmental Quality

Air, noise, water and soil quality were measured during the field suiMey objective of the
measurement was to set up a strong baseline which will help to monitor the impact of the present
during construction and operation phase. The sampling locations for air, water, and noise and soll
quality are shown ifrigure 69.
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Figure 6.9: Locations of air, water and noise quality monitoring stations

6.3.1 Air Quality

Air pollution is not of much significance in the coastal area of Bangladesh. From field visits, it was
observed that overall air quality in the study area is goodsBmelards of ambient air quality should
be maintained at the project site. The standards of air quality are giVabla6.9
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