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Glossary

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

Aman Group of rice vaeties grown in the monsoon season and harvested in the
monsoon season. This is generally transplanted at the beginning of monsoc
July-August and harvested in Novemi@ec. Mostly rainfed, supplementa
irrigation needed in places during dry kpe

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

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

Aus Group of rice varieties sown in the pmonsoon season and harvested in
monsoon season. These are broadcasted/transplanted during-Aydtrcand
harvested during Juriuly. Generally raitied, irrigation needed for HYV T. Aus.

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

Bagda Shrimp Penaeus monodorrackish/slightly saline water species.

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, familiar in the southwestern part of Bangladesh.

Bazar Market

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

Bepari Middleman in the marketing chain who transports the products to the other
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 tt
of the premonsoon season. These are mostly HYV and fully irrigated, plant
DecembefJanuary and harvested before the onset of monsoon in Kaiyl

Charland
The chars, otherwise kmoas charlands, are riverine lands located in the active
river basins of the main rivers of Bangladesh. They are located on the banks
river and islands in the misteam of the main channel that are created by the
continual shifting of these riversid emerge from the deposition of sand and sil
from upstream

Faria Local trader/agent/intermediary.

Golda Prawn(Macrobrachium rosenbergii 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
rivers and comprises of a numbetbaiek.

Haat Market place where market exchanges are carried out either once, twice or 1
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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

Water sealed

week, however not eveday.
Different types of fishing net to catch fish from the water bodies.

Section of river, individual or group dfeek (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 community members.

One typ

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

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

One typs

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

A drainage channel usually shasometimes mamade. The channel throug
which the water flows. These may or may not be perennial.

Premonsoon and monsoon growing season. Cropping season linked to mc
between MarctOctober, often divided into khatif (MarchJune) and khér2
(July-October).

This is a small ditch in agricultural farm that retain wadering dry period. Alsc
used as fisttirap. This also refers to deeper sites in the beel areas wherein the
is retained all through the year including the deyipds. These are sites for t
natural spawning of native fishes.

The earthen made latrin consist of a hole without cover.

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

Well constructedbuilding using modern masonry materials.

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

The simple pit latrine consists of a Bah the ground (which may be wholly
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 entra
flies or egress of odor while the pit is not beingdis

Water not available in the khal all the year round.

Major Cyclone, which hit Bangladesh coast on November 15, 2007.
When preceding a crop means transplanted (T. Aman).

Upazila is an administrative subdivision odliatrict

A water sealed latrine is simply a pit latrine that has a water barrier to pr
odors. These latrines are simply pits dug in the ground in which human wz
deposited. A water sealed latrine has a bowl fixture that has eneenhtof water
retained in it. It is operated on the pour to flush system. These types of latrin
be connected to a septic tank system.
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Executive Summary

The Government of Bangladesh (GoB) is planning to implement the Coastal Embankment
ImprovementProject, Phase | (CE{B, 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 regulateguirements 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 of Polder 33, which is one of these five
polders.

Background

The coastal zanin southern Bangladesh adjoining the Bay of Bengal is characterized by a delicately
balanced natural morphology of an evolving flat delta subject to very high tides and frequent cyclones
from the Bay of Bengal encountering very large sediment inflown fipstream. The coastal zone,

in its natural state, used face inundation by high tides, salinity intrusion, cyclonic storms and
associated tidal surgelk 1960s, polderization was sted in the coastal zone of theuntry to
convert this area into pmanent agricultural land3he polders in this area are enclosed orihair

sides by dykes or embankments, separating the land from the main river system and offering
protection against tidal floods, salinity intrusion and sedimentation. The poldeesdesigned to

keep the land safe fromegulartides andallow agriculture activities. These polders are equipped with

in- and outlet sluice gates to control the water inside the embanked area.

The polders wereoriginally designed withouproper attentionto storm surgesRecentcyclones
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 embankmiecaused coastal polders to suffer from water loggirigch lead to large

scale environmental, social and economical degradation.Poor maintenance and inadequate
management of the polders have also contributed to internal drainage congestion and hewaly exte
siltation. As a result, soil fertility and agriculture productiorsome areaare declining because of

water logging and salinity increase insttie polders

The above reasons led the Government fmces its strategy on the coastal area frora thrat only
protects against high tides to one thauld provide protection against frequent storm sutagsvell

The long term objective of the Government is to increase the resilience of the entire coastal
population to tidal floodings well amaturd disasters by upgrading the whole embankment system.
With an existing network of nearly 5,700 km long embanksémtL39 polders, the magnitude of
such a project is daunting and requires prudent planning. Henceeultiphased approach of
embankment imprement and rehabilitation will be adopted over a period of 15 to 20 years. The
proposedCEIP-1 is the first phase of this long term program

Location and Synopsis of Rehabilitation Work

The location of polder 33 is in Dacope Upazila under IKhDistrict of southern Bangladesh The
Polder covers a gross area of 8,600 hectare (ha) of which net cultivable area is 7,600 ha. The Project
aims to enhance protection against natural disasters, increase resilience during and after such
disasters, and improve agmitural production by reducing saline water intrusion. To meet these
objectives, the following key improvemeand rehabilitation works tbe carried out in Polder 33

under CEIPI are : re-sectioning of embankmentd8km); construction of retired embankmie
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(1.50km); construction of13 drainage sluices ( replacementpnstruction of12 flushing inlets
repairing of5 flushing inlets two flushing inlets to be demolishe@-excavation of drainage channels
(63.21 km); bank protection workg1.45 kn); dope protection of embankmen(.00 kn) and
afforestation(72 ha).Other components of the CEIRwill include implementation of social action

plan and environmental management plan; supervision, monitoring and evaluation of Project impacts;
project managementechnical assistance, trainings, and technical studies; and contingent emergency
response.

The Bangladesh Water Development Board (BWDB) is the implementing agency of this project.

Regulatory and Policy Framework

The Bangladesh Environment Conservatiéiot, 1995 (amended in 2002), requires that all
development projects shall obtain environmental clearance from the Department of Environment
(DoE) , Mi nistry of Environment and Forest ( Mo EF
safeguard policies rege an environmental assessment to be carried out for projects being considered

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

Under the Environmental Conservation Rules (1997) a classification system has been established for
devebpment projects and industries on the basis of the project objective. These categories include
Green, Orange A, Orange B, and Red. The construction, reconstruction, expansion of polders and
flood control embankment is categorized as Red in accordancet Witk Do EO6s cl assi fi
6Red6 category projects, it is mandatory to catl
including Environmental Management Plan (EMP) and develop a Resettlement Action Plan as and
where necessary for getting environnantlearance 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 project and also considering the high ecological sensitivity

and vulnerability of the coastal area.

Analysis of Project Alternatives

Sever al alternatives were considered durding the
projectdé alternative and technical alternatives.

The present situation of the poldsrextremely vulnerable toyclonesstorm surge wave actionand

climate change effest and he Polder is not in astateto provide required serviceparticularly
protection against tidal inundation, efficiashtainage, andaninimizing the impat of cydonic surges.

About 30 to40 percentof thePolder area is vulnerable to salinity intrusion and water logdiug. to

high salinity and scarcity of ground water during the periods of low rainfall, the area under irrigation
is limited to merelyabout2 to 3 percentof the totalPolderarea. The silted up water channels are
resulting in limied navigation in their waterways, declining fisheriasdincreasingenvironmental
pollution. The proposed interventions under CHIPave been designed to address #imve
mentioned problems of the Polder. If proposed interventions are notimplemented, the present poor
state of the Polder wildl continupranectmayalftuertm
not a recommended option.

Several technical atnatives 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, rehabilitdtisshiofly sluices,
addressing water logging and drainage congestion.
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Baseline Condition

The Polder 33 is located in the southwest region of Bangladesh near Sundarban. Topographically, this
area is flat and developed by sedimentation process by thentigbgy 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 Polder 33 covers part Dacope
upazila under Khima district. The Polder area falls in five unions namely Laudubi, Dacope,
Banishanta, Bajua and Kailasganj under Dacop upazila of Khulna District.

As a part of land resources appraisal of Bangladesh for agricultural development, the country has been
suldivided into 30 agreecological regions and 88 subgions. The key parameters on the basis of
which this classification has been carried out include physiography, soil properties, soil salinity, and
depth and duration of flooding. These parameters degamt for land use and the assessment of
present and future agricultural potential. The Polder 33 lies inexgiogical zone of the Ganges

Tidal Floodplain.The elevation of the settlement and agriculture land is in between 1.50 m to
2.15m and 0.90 not1.05 m respectively.

The soil texture varies from clay to clay loam in the Polder 33.-d¢ddaareous grey floodplain soil is

the major soil type in the Polder. Acid sulfate soils also occupy significant part of the area where it is
extensively acidic ding dry season. In general, most of the top soils are acidic arsb#sikare
neutral to mildly alkaline.

Total cropped area is about 8,600 of which 5,710 ha is covered with rice. The cropping intensity is
about 135%. The rice cropped area is abouf%2of the total cropped area and the rest 17.3% is
occupied by nomice crops. Among the rice, T Aman (HYV), T Aman (Local), T Aus(HYV), T Aus
(Local) , B. Aus, and Boro (HYV) are being grown on 3,570 ha, 550 ha, 620 ha, 240 ha, 420 ha, and
310 ha respeively. Nonrice crops include Sugarcane, Orchard, Potato, Water melon , Spices,
Chilli, S. Vegetables, W. Vegetables, Pulses and Oilseeds grown on 8, 15, 228, 200, 67, 35, 240, 150,
200, and 45 ha respectively.

Sedimentation is a common problem in thejgct area. The rate of sedimentation in the Chunkuri
Passur stream is more during dry season due to shortage of upstream pressure of river flow. On an
average, roughly 1.5 to 2 feet sedimentation takes place in most of the main channels in the study area
each year. Presently, approximately 2580 ha polder area is facing water logging problems during post
monsoon season due to drainage congestion of the internal khals.

Climate of the project area is typical monsoon considering three seasons: Summesngien)

March to May; Rainy season (monsodn)June to October; and winter seasorNovember to
February. Historical trend analysis shows that the average climatic parameters of temperature,
humidity, rainfall for polder 33 is increasing by approximate80Q. C, 0.073 and 12.30 mm percent

each year respectively.

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 good. The measured air quality paré®iie
SOx, NOx) are within the range of standard values for Bangladesh.

The capture fish habitats occupy 533 ha (44% of total habitat). Among the culture habitats, Golda
gher comprises over 47% followed by Bagda and fish pond. Moreover, there @ecomercial
fish farms in the polder area which are producing Bagda PL as well as producing Bagda under semi
intensive culture practice. Estimated total fish production of the study area is 584 ton. Culture
fisheries produce bulk of the total productiohigh accounts for 70% of total fish production (407).

The name of Bieecological Zones of polder 33 is Saline Tidal Floodplain where three ecosystems
exist consisting of Terrestrial ecosystem, Aquatic ecosystem and the Mangrove ecosystem. A total of
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59 terestrial fauna species were observed within the project area. Of these, 42 species were birds and
7 species were mammals, 7 reptiles and 3 amphibians. A total of 23 aquatic fauna species were
observed in the project area. Of these, 18 species were tégigndent on wetland (beels, river,
ponds), and 5 species were partially dependent on wetland. The polder area shows scattered mangrove
vegetation at foreshore, internal canal banks or even at the homesteads near wetlands. Species
composition vegetation iKewra (Sonneratia apetalla) Gewa (Excoecharia agallocha)Bain
(Avecenia albaand HargozgAcanthus illicifolious).

The population in the Polder 33 is 50,883. This includes 25,350 males and 25,533 females. A total
0f11,896 households exist in the polaéth average size of 4.28 persons per household. The density

of population is about 1051 persons per square kiloméieund 67 percent households report
agriculture as their main occupation. About 26 percent population is engaged in service sector and
only 7 percent is engaged in industrial sectowrerall housing condition is not satisfactory. On an
average, only three percent houses are pucka (made of bricks and mortar) whereas 88 percent are
kutcha (made of wood/bamboo, and other local materials)st kfothe people can collect drinking

water from other sources such as ponds, PSF, rain water etc. salinity is the main problems in the
polder area. It shows that about 60 percent households have hygienic sanitation facilitgalatdy;

23 percent haveot watersealed sanitation facility, 08 percent have -sanitary sanitation facility

and 09 percent have no sanitation facility.

Consultation and Disclosure

During the study period, public consultation meetings were organized with the participalibocalof
people, representatives of local government and BWDB and other stakeholders. Local people showed
interest in the rehabilitation of the project for their existence. They had no objection from their side to
implement the project, rather were found re&a help the implementing agency spontaneously. Five
Public consultation and two Public disclosure and eight focus group discussion meeting were held to
collect stakeholder perception on the proposed interventions considering EMP measures. Regional
and Naional Public Disclosure Meeting under the CEIP project has been held on 13 January and 28
February 2013 with impact and EMP findings. Representatives Department of Environment, other
Government Institutions, local and national Non Government Organigaivene presented in the
national level workshop. The EIA is then updated incorporating findings of National level workshop.

Potential Impacts and Mitigation

The major environmental factors to be impacted of the polder are classified as High, Moderate and
Low. The high impacted environmental factors are: 20 ha of land would be acquired resulting in
displacement of about 1,302 households. In addi@erfield (in between km 14.2 to km 17.5) will

also be affected as a result of land acquisition. About 1df Iséngle cropped land out of 20 ha is
likely to be affected as a result of embankment retirement €bainage km 3.2 to km 3.7 , from
Chainage km 14.2 to km 17.5. Erosion of river &hdl banks may increase the risk of damage to
nearby settlements amdfrastructure. The vulnerable erosion prone area are at Ch 0.00 to Ch 0.2, Ch
1.25 to Ch 1.75, and Ch20.25 to Ch 21.00km. According to initial estimate, about 310 ha of land are
underboro (rice) cultivation. According to the initial estimates, about @.5Im® of water will be
available from the internal canal system, after the completion of the proposed Project. This will allow
expansion of area under irrigated cultivationbafro and aus varieties of rice to about 670 ha.
Specifically, Boro cultivatiorwill be expanded in the medium high land and medium low land.areas
Irrigation is vitally important for the agricultural activities in the Pachim Bajua, Porikata, Chandpara
and Purbo Bajua of the Polder. Construction activities particularly on regukatdrsn water
channels can potentially disrupt the crop irrigation during wet season thus negatively affecting
cultivation.
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About 13 existing drainage sluices will be replaced by new ones as part of the Project. All of these
sluices are connected with th@ernal khals of the Polder. The fish species includiRgisa, Betki,
Horina Chingri, Khorsula, and Chatka Chingre reported to move between the intekials and
beelduring breeding seasofmhe perennial khals namely Bajua khal, Taltola khal, Kkhaé khal,
Laudubi khal, Khajuria khal, Banishanta khal, Amtola khal, Chaura khla, Basoa khal, etc are
functioning as breeding, nursing and feeding grounds in the polder Cardag the construction
activities, the fish migration between the outsideensvand internakhalsis likely to be affected.
Similarly, fish migration within the Polder betwekhalsandlow lying areascan also be affected by

the construction activities particularly tkal re-excavation.

The potential impacts during the constion phase include air pollution, noise pollution, degradation

of landscape, soil erosion, water contamination, increased siltation in water bodies, loss of agriculture,
damage to fish and other aquatic fauna, traffic congestion, and safety hazardey Thastruction
activities that are likely to cause these environmental and social impacts include construction camp
establishment and operation, equipment and material transportation, material borrowing, excavation,
embankment raising, dismantling, ré@pand construction of regulators, -egcavation of water
channels, and waste disposdlhe construction activities particularly near banks of rivers and other
water bodies can potentially cause soil erosion. Similarly, material borrowing caposdstally

cause soil erosiorsoil erosion can increase the sediment load and turbidity in the water bodies thus
decreasing the amount of sunlight penetrating in the water. Erosion of rivéthahidanks may
increase the risk of damage to nearby settlemamdisinfrastructure. The vulnerable erosion prone
area are at Ch 0.00 to Ch 0.2, Ch 1.25 to Ch 1.75, and Ch 20.25 to0Ckn2finay increase the risk

of damage to nearby settlements and infrastructure.

Borrowing material from the river banks may potengialhuse increased sediments in the rivers.
Similarly, excavation of water channels if carried out in water can potentially increase their sediment
load. Excavated material from the channels if left along their banks may again enter the water thus
increagng their sediment load. In addition, construction material, loose earth/soil, demolition debris,
and other materials may enter the river or other water bodies causing increased sediments in them.

Construction activities including #excavation of 1khds, dredging of Passur and Bhadra rivers and
discharge of solid wastes and waste effluents can potentially impact the benthic communities of the
water bodies. It is estimated that more than 127 trees of different species and varying sizes exist
along theembankments of the Polder 33. During the construction works, a large proportion of these
trees will need to be felled to increase the width and height of the embankments. In addition,
establishment of labor camps and other temporary facilities, magepiling, material borrowing,

and waste disposal can potentially affect the natural vegetation and trees.

The potential impacts during operation phase include soil and water contamination associated with
increased usage of fertilizers and hindrancesin migration. Rain cuts and public cuts are the major
causes of embankment breaching of the Polder 33. Lack of regular maintenance has creates weak
point at the sensitive locations of the embankment.-fehtenance and increasing intensity and
magnitudeof the cyclone and storm surge simultaneously have accelerated the risk of embankment
failure. Maloperation and leakage of regulators will result in salinity intrusion during the low flow
season, causing severe damage to the soil, water resources, @noh ¢h@ Polder. Construction of

new water control structures on water channels which are currently directly connected with the outer
rivers will potentially result in reduction in fish migration.

Sundarbans exist in the south part of pold&ri® thesouth from Chainag&290 to Chainage @500,
Dangamaririver is in between Sundarbans and Pol8&r The main impact of the polder on the
Sundarban ecosystem situated across the river is the intrusion of more water on the forest floor of
Sundarban. This magnhance the height of the tidal inundation of the forest. This enhanced tidal
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inundation, may imbalance the natural tide inundation features of the given ecosystem. It is
commonly observed that in areas that have higher tide inundations, the speciesitcmmfso

different than that is found in the areas that have lower tide inundations. It has been observed that the
species such as Sundiddritiera fomey, Passur Xylocarpus moluccengis Kakra @ruguiera

gymnorhizy, etc. prefer lower tide inundatioks against this, species such as Jha&tszophora

mucronatd, Goran Ceriops decandrg etc. prefers higher inundation. Thus with the enhanced
inundation the species composition may gradually change. Secondary information obtained from
interviewing localforestry officer reveals that the proportion of Goran on the patch of forest north of
iDabrir Bhorani o6 across the Shoronkhola Range h:
have reduced significantly

Again if the quantity of water entering tisaindarbans increases, consequently the speed at which the
water enters the forest 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
depositedn the river banks or nearby
9 drains off more of the heavier detritus 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.
It is however very difficult ¢ isolate what part 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.mofature, he Dhangar
khal may be silted up and the area of Polder 33 may be merged with the Sundarbans.

To address the involuntary resettlement issues arising from acquisition of 20 ha of land and loss of
other private and or community structures, a resettlemeiohgatan (RAP) has been prepared. The

RAP defines the entitlement criteria and estimates the total compensation to be paid to the affected
people. To address the impacts associated with material and equipment transportation and traffic
congestion, the atractor will prepare and implement a traffic management plan, which will ensure

that sensitive receptors such as schools and busy markets and bazaars are avoided during the peak
hours. To address the air and water pollution, contractor will prepare giement a pollution

control plan. Similarly, to address the safety and public health concerns, the contractor will prepare
and implement an occupational health and safety plan.

On the positive aspedhe construction work will generate a significanpogunity 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 the hydraulic structures. It is
expected that the agricuiiproduction 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 environmental management plan (EMP) provides thdemgntation mechanism for the
mitigation measures identified during the present EAAcomprehensive EMP which focuses on
managing construction phasglated impacts should suffice in managing the potential construction
and operation phase impacts. The EMHMI be attached with the Bidding Document. The
environmental management parameter will be included in the BoQ. Since most of the contractors do
not have clear understanding on the need of environmental management, some tend to quote very low
price for inplementation 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 of the EMP in the-lgdeling meeting. The total cst of EMP
implementation for Polder 33 has been estimateB&E 29.8 million (without Training and Field

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

Extensive monitoring of the environmental concerns of the Polder 33 will be required as per World
Bank guideline. The monitoring program will help teakiate: (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 pertinent rules and regulations; (iii) trends in
impacts; and (iv overall effectiveness of the project environmental protection measures. The
monitoring planswill be included in the EMP for specific spbojects. Moreover, for all type of
monitoring, a comprehensivelatabase of the polder specific Environmental Impactand
Monitoring information will be created, which will help to evaluate the impacts easily.

Furthermore, EMP identifies capacity building needs with respect to environmental management of
the Project, in addition to defining reporting and record keepioggol.

Impacts on Near by Area

Polder 30, 31, 34/2 are located on the north direction of Polder 33. Polder 34/2 also covers the eastern
part of the polder. Polder 32 is located in the western periphery of the polder. Among these polders,
Polder 32 is nder CEIRI whereas Polder 34/2 has been planned but not yet implemented.

The other polders located adjacent to Polder 33 under CEIP, i.e. Polder 23, 34/3 are not considered for
detailed design in the first phase of the project. The locations of thesrgal@d located far from

Polder 33, and the effects that would be generated by these polders into Polder 33 due to
implementation of CEIP are unforeseeable.

The other polders under CEIRPolder 35/1, 35/3 and 39/2C) are located far from Polder 33 and
gererate very negligible cumulative impacts (if any). Therefore, from the context of Polder 33,
discussions on such negligible cumulative impacts (if any) are avoided.

Polder 31, 32, 34/2 are adjacent to Polder 33 and located along the Passur river. Theetraefst

Polder 33 should be raised up to 4.5 m. If Polder 33 is raised as per the proposed design, the adjacent
polders (31, 32, and 34/2) might be overtopped in the extreme cyclonic events or tidal flooding. Tidal
water would not be able to enter pol@3rduring monsoon, as a result water will be diverted towards

the nearby polders.

Institutional Responsibility and Report Requirement

The contractor is responsible for implementation of EMP during construction works and Project
Supervision Consultant isripnarily 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 Speeialidead
Quarter. The M&E consultant will be responsible for independent monitoring and implementation of
EMP, and external monitoring and evaluation. DoE will be consulted if any complicated issues arise
during construction and operation stages. BWDB wafply for annual site clearance from DoE.
WMOs will be trained up to ensure environmental management during project operation.
Environmental Management Unit of BWDB, strengthened through this project, will ensure and
oversee the environmental managemenmninduproject operation.

BWDB will prepare theHalf Yearly Progress Reporton environmental management and will share
with World Bank for review. Contributing development partners (if any) may join the field visit to
understand the environmental compliamtehe project. In addition, the effectiveness of screening,
monitoring and implementation of EMP will be carried out by the third party monitoring firm along
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with the project component activity monitoring annually. Am@ual Environmental Audit Report
prepared by the third party monitoring firm will be shared with the safeguards secretariat.

The Environment, Social and Communication Unit (ESC) to be established to implement and manage
the EMP will be structured to provide -codination, technical suppomlnd services during the
environmental screening and preparation of EA, and implementation of the environmental mitigation
measures. At least one of the two environmental specialists must be on board before effectiveness of
the project. The specialists Wprepare 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 ensure quality of the environmental screeningtasseswith

EMP.
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1. Introduction

1.1 Background

The Government of Bangladesh (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 theu@try. 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 of the Polder 33, which is one of these five
polders. The remaining four EIA reports are presented under separate reports.

Bangladesh is a lolying country. The coastal zone in southern Bangladadjoining the Bay of

Bengal is characterized by a delicately balanced natural morphology of an evolving flat delta subject
to very high tides and frequent cyclones coming in from the Bay of Bengal encountering very large
sediment inflows from upstream. @&lstrength 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 be sirhjadiation by high

tides, salinity intrusion, cyclonic storms and associated tidal surges.

In 1960s, polderization was started in the coastal zone of the Country to convert this area into
permanent agricultural lands (deigure 1.1for coastal polders)Yhe polders in this area are enclosed

on all sides by dykes or embankments, separating the land from the main river system and offering
protection against tidal floods, salinity intrusion and sedimentation. The polders lands are slightly
higher than sealel. The polders were designed to keep the land safe from the daily tide to allow for
agriculture activities. Without embankments the coastal communities would be exposed to diurnal
tidal fluctuations. These polders are equipped withaimd outlet sluicegates to control the water
inside the embanked area.

1.2 Need of the Project

The coastal embankment system of Bangladesh was originally designed without much attention to
storm surges. Recent cyclorf@eught substantial damage to the embankments and ftiitkatened

the integrity of the coastal polders. In addition to breaching of the embankment due to cyclones,
siltation of peripheral rivers surrounding the embankment caused the coastal polders to suffer from
water logging which lead to large scale envirmental, social and economical degradati®oor
maintenance and inadequate management of the polders have also contributed to internal drainage
congestion and heavy external siltation. As a result, in some areas soil fertility and good agriculture
produdion are declining because of water logging and salinity increase inside 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 proteagainst frequent storm surges as
well. The long term objective of 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 netark of nearly 5,700 km long embankments in 139 polders, the magnitude of
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. T
proposed CEIR is the first phase of this long term program.
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1.3 Polder 33 Location and Synopsis of Rehabilitation Work

The location of polder 33 is in Dape Upazila under Khulna District of southern Bangladesh (see
Figure 1.2). The Polder covers a gross area of 8,600 hectare (ha) of which net cultivable area is 7,600
ha. The Project aims to enhance protection against natural disasters, increaseerekilieg and

after such disasters, and improve agricultural production by reducing saline water intrusion. To meet
these objectives, the following key improvement and rehabilitation works ( Table 1.1) will be carried
out in Polder 33 under CEIP

Table 1.1: List of proposed interventions under the rehabilitation works of Polder 33

Components Quantity
1 Resectioning of embankment 48.00km
2 Construction of retired embankmeR®roposed crest level 4.50 1.50km
3 Construction of drainage sluices ( lsgEment) 13 nos.
4 Construction of flushing inlets 12
5 Repairing of flushing inlets 5
6 Flushing inlets to be demolished 2
7 Re-excavation of drainage channels 63.21 km
8 Bank protection works 1.45 km
9 Slope protection of embankment 6.00 km
10 Afforestation 22.7hac.

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

The name of implementing agency for this project is the Bangladesh Water Development Board
(BWDB).

Further details of the Project are presented later in the document.

1.4 Regulatory and Policy Framewor k

The Bangladesh Environment Conservation Act, 1995 (amended in 2002), requires that all
development projects shall obtain environmental clearance from the Department of Environment
(DoE), Ministry of Environment and Forest (MoEF). Similarly, the WorlhBa6 s envi r on me
safeguard policies require an environmental assessment 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 overall objective of the EIA study of Polder 33 is to ensure that 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 with the national regulatory and WB policy frameworks (further discussed later in the
document);

1 determine and describe existing environmental and social conditions of the Project area (the
Prgect area is defined as the entire area inside the polder, work area outside the polder
embankments, borrow areas and spoil disposal areas if located outside the polder; and access
routes to the polder);

1 identify and assess the potential environmentalsaiethl impacts of the Project;

9 identify mitigation measures 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) descibes the background of the project, project overview, regulatory 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 proceelmmoyed to
conduct the EIA study. The Chapter also describes data sources and methodology of data collection,
processing and impact assessment.

Chapter 3 (Policy, Legal and Administrative Framewojk reviews the national legislative,
regulatory and policy frameworlelevant to the EIA study. Also given in the Chapter is a discussion
on the WB safeguard policies and their applicability for the Project.

Chapter 4 (Description of Proposed Interventiohgrovides the simplified description of the Project
and its phaseskey activities, manpower, equipment, and material requiremanpdementation
arrangements, implementation schedule, and other related aspects.

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

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

Chapter 7 (Climate Changé 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 Disclosyrg@rovides details of the consultations held
with the stakeholders at the Project site #nagnework for consultations to be carried out during
construction phase. Also included in the chapter are the diselesguirements for the EIA.

Chapter 9 (Assessment of Environmental and Social Impgcessesses the potential impacts of
proposed interventions on the environmental components. The chapter also proposes appropriate
mitigation measures to alinate, offsetor 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 Pla - EMP) specifies the implementation arrangements

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 ranitoring plan.
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2. Approach and Methodology

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 Approac h

The EIA dudy for the rehabilitation of Polder 3tas been carried out following the DgHidelines
the Environmental Management Framework (EMF)G&IP-I, and the WB guidelinesThe overall
approach of the study is shownHigure 2.1below.

Project Components & Alternatives

I L
Delineation of Environmental and
Social Baseline

L
Scoping
Il
:} Bounding

Ll

Major Field Investigation

L

Identification of IESCs, Assessment
and Scaling of Impacts

. ==
Identification of Enhancement and
Mitigating Measures

4L

Preparation of Environmental
Management and Monitoring Plan

Ll

Feedback to improve proiect desian

Environmental policies, acts and guidelines of GoB and World Bank

:> EIA Report Preparation —

Figure 2.1: Overall approach of the EIA study

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

At the outset of the styd the Project area of influence (or Project area for short) was broadly
demarcated. This included the area inside the polder where most of the Project interventions would
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take place, area immediately outside the polder embankments (this area could foe ataying of
construction works, 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.

222 Analysis of the Project Components 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 Waer Resources Engineer of the EIA study 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 leady fixed, alternative design options of
the interventions were analyzed considering environmental, social, and technological criteria to
identify suitable alternatives and appropriate mitigation measures for negative environmental impacts.

223 Data Collecton for Environmental and Social 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 (FGDs) and 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,réeaattk 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 taseline condition of the project area 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 hasnbestablished with respect to water
resources, land resources, agriculture, livestock, fisheries, ecosystems aretgnoimic conditions
including identification of problems in respect of the proposed project sites and adjoining area.

Source and methotbgy of both primary and secondary baseline data collection on water resources,
land resources, agriculture, livestock, fishery, ecosystems, and-esmriomic resources are
presented in the following sections.

Water Resources

Water resource data in comtien with river hydrology, river morphology, 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 observatienprojessionals of

the multidisciplinary 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 datallection and analysis. Specific areas 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 esion
sedimentation.

Field visits at different stages of the study were made into the Project area and primary data on water
resources components were collected. A checldishéx A) was developed and used to obtain the
information on different resourcesotal knowledgeable persons and community representatives were
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also interviewed. During field visits, the multidisciplinary EIA study team members made
professional observations pertaining to their individual areas of expertise.

Meteorological data such asmperature, rainfall, evagoanspiration, and humidity were collected

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

long series of temporal data showing daily values for meteorological stations maintained by the
Bangladesh Meteorological Department (BMD)heT topographical data were collected 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 NationsvBlopment Program (UNDP). The land
type and soil texture data were collected from Upatitand and Soil Resources Utilization Guide of
Soils Resources Development Instit(®RDI). The secondary data of these parameters were verified
at field level throgh physical observations as well as consultations with the local people and officials
of the Department of Agriculture Extension (DAE) during field visdand use information and maps
were prepared from satellite image classification with field verificati

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 datavere collected through extensive field surveys with the help of
guestionnaire and consultations with local people and concerned agricultural off\gjatultural
resources data were also collected from secondary sources from the DAE. Crop production was
determined using the following 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 xmual yield — (damaged area x damaged yield +
damage free area x normal yield)

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, godtsheep) 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 collected 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 madae the basis of physical existence and was categorized into
capture and culture fish habitats. The capture fish habitats included khadr(water drainage

Upazila isan administrative subdivision of a district.
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channel), floodplain, borrow pit, andeel (a natural depression, which generally retains water
throughout the year and in some cases seasonally connected to the river system). The culture fish
habitats included homestead culture fish pond, commercial fish farm, shhens (farm lands
converted into ponds with low dykes and used for cultivation afngtiprawn/fish).

Capture fish habitat was 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 migti@n survey, habitat identification for fish 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, fishelinadihood
information, fisheries management 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 habitats 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 studyctised on terrestrial and riverine ecology including
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 impact. The 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 consultatiithslocal people. Field visits were
carried 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 bdson field survey and data base of the International Union for
Conservation of Nature (IUCN).

Socio -economic Data

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

The steps followed for collecting soeagmonomic data are as follows:

91 Data were collected frorBangladesh Bureau of Statistics (BBS), 2001 and enumerated for
2010, the relevant literatures from BWDB and main consultant were also reviewed;

 Reconnaissance field visit and discussions with BWDB officials and local stakeholders were
made for primary datcollection;

1 PRA/RRA, FGDs, Kll were carried out for primary data collection;

91 Institutional survey was conducted for primary data collection from district and upazila level.
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224 Scoping

A structured scoping process was followed for identification of thgoftant Environmental and

Social Components (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. T$erond stage included village scoping sessions where 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 nisigrne

the multidisciplinary EIA team as well as the opinions of the stakeholders, the preliminary list of the
important environmental and social components was finalized.

225 Assessment and Scaling of Impacts

At this stage, attempts were made to quantifyirtii@acts of the proposed interventions of the Project

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
magntude of both positive and negative impacts was indicated in a scale of 1 to 10 based upon extent,
magnitude, reversibility, duration and sustainability considerations. The impacts of proposed
interventions, considering the climatkange scenario for 205@0ere estimated on the basis of
differences between the futunéthout-project (FWOP) condition and the futundth-project (FWIP)
condition. The futuravithout-project (FWOP) conditions were generated through trend analysis and
consultations with the lotgeople. This reflected conditions of IESCs 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 thewfithbpeoject (FWIP) conttion.
Comparison and projection methods were 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 impa&raject 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 mthodology defined below will be applied to define both beneficial and adverse potential
impacts.

The criteria for determining significance are generally specific for each environmental and social
aspect but generally the magnitude of each potential ingpdefined along with the sensitivity of the
receptor. Generic criteria for defining magnitude and sensitivity used for the Project are summarized
below.

231 Magnitude

The assessment of magnitude has been undertaken in two steps. Firstly the key issat=iasgh
the Project are categorized as beneficial or adverse. Secondly, potential impacts have been
categorized as major, moderate, minor or negligible based on consideration of the parameters such as:

Duration of the potential impact;

1
1 Spatial extenof the potential impact;
1 Reversibility;

1

Likelihood; and
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1 Legal standards and established professional criteria.

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

categories outlined ifable 2.1

Table 2.1: Parameters for Determining Magnitude

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

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, Sits site  boundarie
boundaries o] with no
local area detectable
potential impact
Reversibility of| Potential impact ig Baseline requirey Baseline returny 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 standardi Breaches nationg Complies  with| Meets minimum| Not applicable
and establishe( standards and g limits given in| national standarg
professional international national limits or
criteria guidelinespbligations| standards bul international
breaches guidelines
international
lender guidelineg
in one or more
parameters
Likelihood of | Occurs under typicg Occurs undel Occurs undel Unlikely to occur
potential impacty operating or worst caseg abnormal,
occurring construction (negative impact] exceptional  or
conditions or best cas¢ emergency
(Certain) (positive impact) conditions
operating (occasional)
conditions
(Likely)
232 Sensitivity

The sensitivity of a receptor 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 sensitt y of t he Pr oj ect 6s plabteent i al
9.2
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Table 2.2: Criteria for Determining Sensitivity

Sensitivity Determination Definition

Very High Vulnerable receptor with little or no capgcito absorb propose
changes or minimal opportunities 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 absorlp@sed change

or moderate opportunities for mitigation

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 sensitivity of the receiving environment or
potential receptor has been determined and the significance of each potential impact established using
the potential impact significance matrix showable 2.3

Table 2.3: Assessment of Potential Impact Significance

Sensitivity of Receptors
Magnitude of Potential : : . Low /

impact Very High High Medium Negligible
Major Critical Major Moderate Negligible
Moderate Major Major Moderate Negligible
Minor Moderate Moderate Low Negligible
Negligible Negligible Negligible Negligible Negligible
2.34 Mitigation Measures

Subsequent to the impact assessment discussed above, appropriate mitigation measures have been
proposed to avoid, offset, mitigate/reduce, or compensatehéo identified impacts. Generally,

impacts having moderate to critical consequence significance péiatite 2.3 require appropriate
avoidance/ mitigation/compensatory measures to reduce the significance. Impacts having low to
negligible significancean be left alone not needing any mitigation measures.

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 issibtgyo
appropriate mitigation and control measures are proposed to reduce the consequence significance of
the predicted impact. Finally, if impact reduction is not possible, compensatory measures are
proposed.

235 Assessment of Residual Impacts

The final stepin the impact assessment process is determining the significance of the residual
impacts, which essentially are the impacts which would be experienced even after implementing the
mitigation/compensatory measures. Ideally, all of the residual impactk df@of negligible to low
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significance. For 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 generalicceptable

236 ldentification of Enhancement and Mitigating Measures

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

237 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, and reporting and documentation protocols.

238 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 national policy, 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 Environmen tal Laws

The key national policies, strategies, and 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 framevkorelating to
environmental protection in Bangladesh. This umbrella Act includes flewsonservationof the
environment, improvement of environmental standards, and control and mitigation of environmental
pollution. This Act has established the Deparimef Environment(DOE), and empowers its
Director General to take measures as he considers necessary mhiagdes conducting
inquiries, preventing probable accidents, advising the Governnomordinating with other
authorities or agencies, and collegtiand publishing information about environmental pollution.
According to this act (Sectioh2), no industrial unit or project shall kestablished or undertaken
without obtaining, in a manner prescribed by the accomparings, an Environmental Clearanc
Certificate (ECC) from the Director General of DOE.

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). Alsothe Ecologically Critical Areas in coastal zone, defined 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.
312 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 dirtg, ship breaking, and hazardous waste disposal. This 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 @iyy en
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 Conservatidiséation20), 1995. Under
these Rules, the following aspects, among others, are covered:

9 Declaration of ecologically critical areas

1 Classification of industries and projects into four categories

9 Procedures for issuing the Environmental Clearance Ceréficat
1

Determination of environmental standards
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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 is threatened 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 initintdte 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 tigities in those areas. Beside these, recently the government 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 projeats ifour categories depending on environmental
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 categorized 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 theraaf@rvironmental clearance

certificate will be required. A detailed description of these four categories of indusasebeen

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

industrial unit or project, thepplication must be accompanied with feasibility report, Initial
Environmental Examination (IEE), Environmental Impact Assessment (EIA) based on approved
ToR by DOE, Environment al Ma n a g e mater tresotr¢es n ( EM
development projectafl | under ORedO6 categorpy ogrexjtedts. 6TRedr
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 types of 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 nisedcform together with the
prescribed fees laid 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 sch certificate (three years for green category and 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 A@010 has been enacted to resolve the disputes and establishing
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 sensitive areas as well as human society. According to this act,
government can take legal actions if any environmental problem occurs due tbiGEHventions.

3.1.5 Administrative framework of DOE for clearing and monitori ng of projects

According to the Environment Conservation 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 Certificéftem the Director General. Therefore, every
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 Envirament. According to the Rule 7 (1) of the Environmental Conservation Rules
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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 environmervevalassified into

the four categories and they are: Category | (green), Category |l (Ghan@ategory Il (Orange B)

and Category IV (Red). According to the categorization, all FC and FCD/I projects fall under the
O60Red6 <cat egor y. tis naondatoryttd darsy owt &rvieognemtay Impact Assessment
(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 cleance and environmental clearance for themalects 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, etc.
5.No Objection Certificate (NOC) from local government authority
6.Preliminary Fesibility Study RepotDPPof the proposed project, if available

Site visit by DOE and applicant
agency, if required

Obtaining Site Clearance and approved ToR for EIA

g

Applicant agency will conduct EIA
study for the proposed project

i1

Application for Environmental Clearance

Application should enclose:
1.Prescribed application form
2.EIA report of the proposed projdacluding EMP
3. Outline of elocation, rehabilitation plan, if applicable
4.Feasibility Study Report of the proposed project, if available

Presentation on the EIA and EMP
by the applicant agendp DOE

Obtaining Environmental Clearance

Renewalof the clearance after each ongear period

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

321 National Environment Policy, 1992

The National Environment Policy (NEP) is one 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 envirahiseone of the key sectors covered in this
policy. 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 coastanecosyst

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

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

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

1 ensure that water development activities and irrigation networks otlocneate adverse
environmental impact;

1 ensure that 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 nasures of adverse environmental impact of completed water resources
development and flood control projects;

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

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

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

The Policy is appliable to the CEIR and the proposed interventions 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 pdteptats and propose
mitigation measures.

322 National Environment Management Action Plan, 1995

The National Environment Management Action Plan (NEMAP, 198Entifies the main
national environmental issues, including those related to the water sector. thevatex related
national concerns include flood 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 NationalWater Policy, 1999

Endorsed by the GoB 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 deparénts entrusted with water resource management responsibilities
(regulation, planning, construction, operation, and maintenance) are required to enhance
environmental amenities and ensure that environmental resources are protected and restored in
executingheir tasks.

The policy has several clauses related 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 Guiddbndroject
Assessment, the Guidelines for People'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 minimdigruption to the natural aquatic environment in
streams and water channels.

1 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 410a: Water development projects should cause minimal 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 coigent with National Environmental Management Action Plan (NEMAP) and the
National Water Management Plan (NWMP).

9 Clause 4.12b: Adhere to a formal environment impact assessment (EIA) process, as set out in EIA
guidelines and manuals for water sector pisjein 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 Imgrusion of salinity from the sea.

1 Clause 4.13b: 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 AEIPheProject design and present EIA study
will be required to comply with these requirements.

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

The National Water Management Plan (NWMP) 2001, approved by the National Water Resources
Council in 2004, evisions to establish an integrated development, management and use of water
resources in Bangladesh over a period of 25 yeafater Resources Planning Organization
(WARPO) has been assignedrtmnitor the national water management plBime major progras

in the Plan have been organized under eightssaboral 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, aifdBmvironment and Aquatic Resources.
Each cluster comprises of a number of individual programs, and a total of 8écobal programs

have been identified and presented in the investment portfolio. Most of the programs are likely to be
implemented in gastal areas.
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The CEIP has been designed in line 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 provige®@l guidance to
all concerned for the management 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 aaezof vulnerabilities as well as opportunities. It is 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 measuregsiby combi
cyclone shelters, mulpiurpose embankments, 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 Strategy, 2006

The Coastal Developmeftrategy (CDS) focuses on the implementation of the coastal zone policy.
The CDS was approved at the second meeting of theNitésterial Steering Committee on ICZMP
held on 13 February 2006. Nine strategic priorities, evolved through a consultateasgrguide
interventions and investments in the coastal zone:

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

9 optimizing use of coastal lands

1 promoting economic growth emphasizing ffanm rural employment

1 sustanable management of natural resources: exploiting untapped and less explored
opportunities

improving livelihood conditions of people especially women

environmental conservation

empowerment through knowledge management

= =/ =4 =4

creating an enabling institutiahenvironment

The proposed interventions under the 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 lanffacizvedy to

support trends in accelerated urbanization, 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, whichdgsteffective only in the long run. Therefore, 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
will be maintained. Among the 28 policy statements of NLUP, the following are relevant to coastal
area:
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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 geen 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 isntake the nation seffufficient in food

through 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 appmlable to the development of coastal zone agriculture. 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 ¢oaifiga waterlogged and

salinity affected areas. 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 sxhieve the objectives of the agriculture policy.
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 implearemtafish

culture and management programs. The policy particularly focuses on coastal shrimp, aguaculture
and marine fisheries development.

The policy suggests following actions:

9 Shrimp and fish culture will not be expanded to the areas which couldgdamangrove
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 technologylwe used

Expand fisheries areas and integrate rice, fish and shrimp cultivation

=A =/ =4 =4 =

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 ungé@andustrial 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 agricultre and fisheries cultivation may accelerate in future.

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 developofighe livestock sukector by creating

an enabling policy frameworkAmong 60 or more policy statements, the following two policy
statements address the coastal zone:

Polder 33 31



Coastal Embankment Improvement Project, Phase-I (CEIP-I) Environmental Impact Assessment
Bangladesh Water Development Board Chapter 3: Policy, Legal and Administrative Framework

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

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

As livestock is one of the key 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 s#jeof livestock and thus increase livestock productivity in
coastal areas.

3211 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 Mas Plan. The major targets of the Policy are to conserve 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. Tk Forest Policy also recognizes the importance of fulfilling the responsibilities and
commitments under international multilateral environmental agreements.

According to the Act the Government (Forest Department) can prohibit certain activities in the
dechred Reserved Forest area such as any intervention kindles, keeps or carries am@spasses

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

i26. Aibitedin quah forests.
(1) Any person who, in 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) causesany damage by negligence in felling any tree or cutting 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 reservedviagherearms without

prior permission from the 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 tetswompensation for damage done to the forest as the
convicting Court may direct to be paid. o

The proposed intervention should not carry out any such activities that may cause damage or
adversely impact on the natural resources including wildlife of tnel&@bans Reserve Forest.

3.2.12  Standing Orders on Disaster, 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
containsguidelines for construction, management, maintenance and use of cyclone shelter center.
Accordingly to the guideline, geographical information system (GIS) technology will be applied at the
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planning stage to select the location of cyclone shelter considdrabitation, communication
facilities, distance 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 oflistress delay does not occur to go there. For this reason, 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 aner sipelte for livestock during
period should also 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 respordieasters.

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
responséo the decision of the Seventh Session of the Conference 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 objectivesofintry where it

has recognized the necessity 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 extre events and to promote sustainable development of

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.

1 Reduction 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.

9 Construction of floodshelter, and information and assistance centre to cope 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 coastabpragriculture 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 climatgech
adaptation strategies.

3.2.14  Bangladesh Climate Change Strateqy and Action Plan (BCCSARP) 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 $g@wocial safety and health;

(i) comprehensive 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 imprognt of the water management infrastructures in coastal areas

of Bangladesh under pillar 3 (Infrastructure) of BCCSAP, including:
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Repair and maintenance of existing flood embankments
Repair and maintenance of existing coastal polders
Improvement of urbadrainage

Planning, design and construction of river training works

= =/ =4 =4 =

Planning, design and implementation of resuscitation of the network of river&hatel
through dredging and esltation work.

CEIP-I is relevant to the above mentioned programs and eufitribute towards achieving the
objective of other 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 resiricted

il egal 6 owners of property as supported by recort
compensating for land as well as any business, structure, trees and crops on the land. The owners of
acquired land receive cash compensation at maskete with a premium of 50 per cent on the

assessed 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 (striires), Department of Forest (trees), Department of Agriculture (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 Divisal level and to the Deputy Commissioner at the District
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 pKipeesty.
(government owead land) lands should be acquired first when a project requirekiasand private

land. If a project requires onlghasland, the land will be transferred through an intenisterial
meeting following the acquisition proposal submitted to DC or MOthascase may be. The DC is
empowered to acquire 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 centriand allocation committee (CLAC) headed by the chief 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. Theoel of rights prepared under Section 143 or 144 of 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 development 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 thayhaS(3.37 ha).

3.2.16  The East Bengal State Acquisition and Tenancy Act, 199Revised 1994)

The State Acquisition and Tenancy Act (Sections 86 and 87) also define the ownership and use right
of alluvion (payostior reformation in situ or original site) and diluvion langhdisikost) in the
country. In legal terms, eroded landskost) inside the alluviordiluvion (AD) line (i.e. including
submerged land or underwater land) are considkinedland once declared by concerned Deputy
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Commissioner (DC) demarcating the AD Linklowever, the "original" owner(s) can claim the land
if it reappears through natural process within 30 years. 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

Inthe contexo f Peopl edbs Republic of Bangl adesh, the C
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 théecdms 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 efine who or what constitutes "backward". However, the 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 initiatedin 1996/ by t he Prime Mini sterds Secr e
sociceconomic situation of the indigenous people of Bangladesh, resident outside the Chittagong Hill
Tracts.

3.2.18  Ethnic Minority Rights i n PRSP 2005

Relevant strategic suggestions in the 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 ethniminority communities and their specific needs in all relevant
government policies and programs towards improving the smaoomic conditions of these
communities.

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

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

9 Provide education to ethnic minority people with a curriculum that allows learning in their
ownlanguage at the primary level.

1 Strengthen their 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, clemater and sanitation facilities to ethnic minority
areas in general and to the more disadvantaged groups among them in particular.

f I'ncrease and wutilize property the fund avai
development of the ethnic minoripgople of the plain lands.

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

2 The Assistant Commissioner 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 original owner(s) can claim the land.
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3.2.19  GoB Laws on Land Acquisition

The principle legal instrument governing land acquisition in Bamglads the Acquisition and
Requisition of Immovable 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, wheneveappears to the Government of Bangladesh that any property

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 forpgbsepof
religious worship, graveyard and cremation 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 acquisifible. Deputy Commissioner (DC) determines (a)
market 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 assssed value (other than crops) due to compulsory acquisition. 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 laral lpaDC including premium

largely remains less than 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 aeguunder this ordinance but its provisions do

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 aderse impacts that the affected persons may suffer. The law does not cover project
affected persons without title or ownership record, such as informal settler/squatters, occupiers, and
informal tenants and lea$mlders (without registration document) ashges not ensure replacement

value of the property 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 pentially diminishes productive base of affected farm 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 WortthiBOP 4.12 on Involuntary
Resettlement, the project proposes added mechanisms to meet the Bank's requirements:

1 Avoid or minimize resettlemerithe law only implicitly discourages unnecessary acquisition,
as lands acquired for one purpose cannot be usedddferent 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 ownetl®el not recognize the rights of
those, such as squatters, 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, treeadaorchards, crops and any other developments like ponds, built
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 affected businesses.

1 Compensation standardalthough 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
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below theactual market pricésCertain pricing standards, 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 establishmenls:legal obligtion is there to relocate,
or assist with relocation 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.

1 Ensuring pgment of compensatiohands are legally acquired 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 thensatign (or
‘awards'). It is the obligation of the 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 landowagnemain unable to claim their
awards.

9 Socioeconomic rehabilitationThe law shows no concern whatsoever about the-tiemg
socioeconomic changes the affected persons and households might undergo in-the post
acquisition period. There is no provisiontire law except compensation for ensure economic
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 Banglduedarted to address resettlement issues in the-fiankced
projects in the early 1990s starting with the Jamuna Multipurpose Bridge Project. All infrastructure
agencies in Bangladesh using finance from international development financing institkiotigeli
World Bank, the ADB, JICA, and DFID are now undertaking resettlement of project affected persons
as an integral part of development projects.

3220 Other Relevant Acts

There are a number of other laws and regulations applicable which are relevanipfojebe These
are presented in theable 3.1below.

Table 3.1: Laws and Acts

Act/Law/Ordinance Brief description Responsible
Agency

The Vehicle Act (1927) and th Provides ules for exhaust emission, § Road Authority
Motor Vehicles Ordinance (1983) and noise pollution and road and traf
safety

Rules for Removal of Wreckand | Rules for removal of wrecks ar IBWTA
Obstructions in inlandNavigable| obstructions
Water Ways (1973)

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 kanld administration units or mauzas. But it is a widely accepted fact that prices determined as
such hardly reflect the true market value of the lands. As the sale/acquisition prices are grossipontelr to evade on

sale taxes, assessment of legal pensation almost always fall far too short of the real market prices.

“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/pwaeesis 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 léthdbd deeds alone, most land transactions do

not follow the process beyond deed execution. Many land purchasers are even not aware of the mutation or its significance.
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Act/Law/Ordinance Brief description Responsible
Agency
The Water Supply and Saaiion | Regulates the management and contrq MOLG, RD&C
Act (1996) water supply and sanitation in urb
areas.
The Ground Water Manageme Describes the management of groy UpazilaParishad
Ordinance (1985) water resources and licensing of ty
wells
The Forest Act (1927) Regulates the protection of fore§ MOEF
reserves, protected forests and villg
forests
The Private Forests Ordinan( Deals with the conservation of privag MOEF
(1959) forests and afforestation of wastelands
The Protection and @servation| Deals with the protection/conservati{ DOF
of Fish Act (1950) offices in Government owned wat
bodies
The Embankment and Draina{ Describes the protection of embankmel MOWR
Act (1952) and drainage facilities
The Antiquities Act (1968) Descibes the preservation of culturf DO Arch
heritage, historic monuments a
protected sites
Acquisition and Requisition g Describes procedures and provi¢ MOL
Immovable Property Ordinang guidelines to acquisition and requisiti
(1982) of land
Bangladsh Labor Law (2006) Deals with occupational rights and saf¢ MOL
of factory workers; provision o
comfortable work environment ar
reasonable working conditions

3.3 International Treaties Sighed by GoB

Bangladesh has signed most international treaties, ntiome 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 protodoon climate change. An overview of the relevant international treaties and
conventions signed by GOB is shownTiable 3.2below.

Table 3.2: Treaty or Convention and Responsible Agency

: o Relevant
Treaty Year Brief Description Department
Protection of birds (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 habitatfor waterfowl
World Cultural and Natura 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 florg
Bonn Convention 1979 | Conservation of migratory species of w| DOE/DOF
animals
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Relevant

Treaty Year Brief Description Department

Prevention and Control d 1974 | Protect workers against occupatior MOH
Occupational hazards exposure to carcinogenic substances
agents

Occupational hazards due | 1977 | Protect 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 woirkg
environment (Geneva) environment

Occupational Health servicey 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 of| 1989 | Safe methods for transport of danger{ 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
control 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 gases emissions DOE
climate change (Rio d

Jareiro)

Convention on Biological 1992 | Conservation of bialiversity, sustainable ug DOE

Diversity (Rio de Janeiro) of its components and access to gen
resources

International Convention o| 1997 | International treaty on climate change g DOE

Climate Chages (Kyoto emission of greenhouse gases

Protocol)

Protocol on biological safet| 2000 | Biological safety in transport and use | DOE

(Cartagena protocol) genetically modified organisms

3.4 Implication of GoB Polices, Acts and Rules on CEIP &
Classification

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). Depament of Environment (DOE), under the Ministry of 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 o
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 and they are:
Category | (green), Category Il (Orang® Category Il (Orange B) and Category IV (Red).
According to the categorization, all construction/reconstruction/expansion of flood control
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embankment/polder/dykes etc falls under Red Category. Therefore Project intervention in polder 33
falls WReddecathbhgobdby

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

U An Initial Environmental Examination (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) froDepartment of Environment (DOE). The environmental clearance
procedure for Red Category projects can be summarized as follows:

Application to DOE Y Obtaining Site ClearanceéY 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, amditfpreve

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
the natural environment (air, water and land); human health and safety; asgzats (involuntary
resettlement, indigenous peoples and physical cultural resources); anaomadary 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 one of the four categories,
depending on the type, location, sendijivand 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 imgia 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 orhuman populations or environmentally important argaduding wetlands, forests,
grasslands, and other natural habitare less adverse than those of Category A projects.
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Category C:A proposed project is classified as Category C if it is likely teehminimal 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 Fl if it involves investment of Bank
funds through a financial intermedjain 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 camrgation of natural habitats, like other measures that protect and enhance
the environment, to be essential for leergm sustainable development. The Bank therefore supports
the protection, maintenance, and rehabilitation of natural habitats and thaioffisnin 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 developtheThe 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. Fuiermore, 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 sincpribigosed activities will be undertaken in an

area where natural habitat has already been modified to farm lands andpbarita. Furthermore,
appropriate control measures have been incorporated in the environmental management plan (EMP)
(provided laterin the document) to prevent any potential impacts of the Project on the nearby
Sundarban, which is a protected area.

3.5.3 Water Resources Management (OP 4.07)

Through this Policy, the Bank seelks 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 frameworkdésigning water resource
investments, policies, and institutions is very important. Within this framework, when the borrower
develops and allocates water resources, it considerssgoggal impacts in a regional setting (e.g., a
river basin). Restoringnd 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 1Bject seeks to address several of the Policy objectives particularly those relating to
flood control and water resource management for productive activities.

Polder 33 41



Coastal Embankment Improvement Project, Phase-I (CEIP-I) Environmental Impact Assessment
Bangladesh Water Development Board Chapter 3: Policy, Legal and Administrative Framework

3.5.4 Physical Cultural Resources (OP 4.11)

The World Bankodés gener al epiotbasssyinthee gresenditiom gndwu |l 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 damageeamdicable
cultural property, and will ssist only those projects that are sited or designed so as to prevent
such damage.

1 The Bank will assist in the protection and enhancement of cultural properties encountered in
Bankfinanced projects, rather than leaving that protection to chance. In casas, 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 studyectee 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 beadtditly 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.

91 Deviations from this policy may be justified only where expected projedfitemre 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.

1 This policy pertains tany 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 findé procedures wil!/ be i mpl en

3.5.5 Forestry (OP 4.36)

This Policy recognizes the need to reduce deforestation and promote sustiiregil conservation

and management in reducing poverfjne 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 restopati activities 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
plantatiois 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 Baerk 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 potemigcts on the nearby Sundarban forest

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

° Excerpts from the OPN 11.03.WB Operational Manual. September 1986.
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3.5.6 Projects on International Waterways (OP 7.50)

Projects on international waterways may affect thiatimms 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 pesticadebe 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 termferGdaadi 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 attachmernib 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 dominantaciety and culture; and

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 culturadentity 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 Ribjeplementation, 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 hatt projects,oif 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 environmentsevehtheir 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 mutusiehelp

6 Excerpts fronthe OP 4.10.WB Operational Manual. July 2005.
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diminished or lost. This policy includes safeguards to address and mitigate these impoverishment
risks.

The overall objectives of the Policy are given below.

91 Involuntary resettlement should be avoided where feasible, or minimized, exploring al viabl
alternative project designs.

I 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 thejgmt to 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 likelihoods and
standards of living or at least to restore them, in real terms, tdiggkcement levels or to
levels prevailing prior to the beginning of project implementation, whichever is higher.

Since the proposed Project will involve land acqigisitas 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 ofadeliproblems 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 @van area in which a proposed project is located is dealt with at the earliest
possible stage.

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 meastgdaken 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 Worldak 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 translatbrits executive 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.

! Excerpts from WB OP 4.12.WB Operational Manual. December 2001.
8 Excerpts from the OP 7.60.WB Operational Manual. November 1994.
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3.5.13  Environment, Health and Safety Guidelines

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

3.6 Implications of the World Bank Po licies on CEIP & Environmental
Category

The project intervention for polder 33 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 phasee@il @older systenilhere

may be localized impact on the natural habitats especially on the fish spawning site and protected
areas, during the implementation of the civil woRkola River is in between the west of polder 33

and Sundarbans the largest Mgrove 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) and Git&3is 4.36)

policy have been triggered for the proposed operation. Although no direct impacts on physical cultural
resources are expectedcreening mechanism incorporated into the EA process will identify
subprojects with archeological, paleontologicatdrical, 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
throughcleaning 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 aildpsllution 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.
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4. Description of Proposed Intervention in Polder 33

The overall project activities are briefly described in this chapter. The description of construction
methodology, construction schedule, and the institutional arrangements for implementation of the
project are also described here.

4.1 Project Ba ckground

The Bangladesh low lying Delta is formed the interaction of the very large summer discharges of

both water and sediment from the Ganges, Brahmaputra (Jamuna) and Meghna Basins with the tides
in the Bay of Bengal which could vary in range fronm3in the west to nearly 6 m in the north
eastern corner of the Bay near Sandwip.

The Coastal Zone of Bangladesh has been defined as the area within which the rivers flows are
influenced by the tide. Given the high tidal range and the very low riveregitadithe tide reaches

very far landwards, particularly in the dry season. If the upstream freshwater inflows are reduced in
the dry season, salinity can also intrude very far upstream within the river system which comprises a
number of very large estuasie

Coastal Embankment Project

The Coastal Embankment Project (CEP) was initiated in the 1960s to reclaim or protect areas in the
coastal zone that lay below the highest tide levels for periodic inundation by saline water. These
lands could now be used fagriculture by providing drainage structures capable of evacuating excess
water during low tide. This system worked well for many years and 1.2 million hectares are now
under the protection of the coastal embankment system bringing immense benefitvelidnere

have been unintended consequences of this project. The very act of preventing the high tides from
spreading over the land and confining them within the river channels initially increased the tidal range
by about 30 per cent which might haveltaan immediate beneficial impact on drainage. However, the
reduction of upstream and overbank storage also decreased the tidal cubatuees@lime of water
displaced during a tidal cycle). The reduction in cubature induced sedimentation or marycarre
reduction in cross sectional areas of the rivers of all tygbe large rivers such as the Pussur which
have sandy bottoms and clay/silt banks and the smaller rivers which have an excess of silt and clay.
The consequent choking of smaller riveesulted in drainage congestion within some internal
polders, and navigation problems in some.

The embankment system was designed originally to keep out the highest tides, without any
consideration of possible storm surges. Recent cyclonic storm danmaljéee aanticipation of worse

future situations on account of climate change, has caused this strategy to be revised. Additional
problems have also been identifiedhe direct impact of sea level rise on salinity intrusion into the
coastal zone as well as polder drainage.

The CEIP Initiative

It is well recognized that infrastructural interventions in the coastal areas by embankments and
Cyclone shelters have significantly reduced its vulnerability to natural disasters at least partially and
thus the por people have some assurance of safety to their lives ad crops. However, some
effectiveness of the infrastructures in most cases has been compromised through poor and inadequate
maintenance and sometimes by shifting the embankments towards countri\&id¢ke 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 infrastruesirandi
properties of the coastal belt, the Government of Bangladesh (GOB) obtained an IDA/credit for
Emergency Cyclone Recovery and Restoration Project (ECRRP, 2007) and proceeds from this credit
would be used to meet the expenses forpgmagion of the pposed Coastal Embankment
Improvement Project, Phade(CEIR1).

It had been appreciated that undertaking the rehabilitation of coastal embankment system under one or
two localized projects will not bring any convincing change in such a vast area. e ribé® multi
dimensional problem a strateg&pproach in the name of Coastal Embankment Improvement
Programme (CEIP) was felt necessary. It incorporates a longer term perspective in a programme
spread over a period of -2 years, composed of at least S8ubphases

The Polder 33 is one of the polders to be rehabilitated under thel CEIP

4.2 Polder Overview

The polder 33 is located in Dacope upazila of Khulna District (see Figures 1.2 and 4.1). The
administrative and management of the water control stestin the Polder lies with Khulna
Operation and Maintenance (O&M) Division of BWDB. The Polder covers five Union Parishad (UP)
namely Banisanta, Laudobi, Kailashganj, Dacope and Bazua of Dacope upazila. The polder is
surrounded by Bhadra and Chunkuri Riverthe West, Chunkuri and Pussur River to the North,
Pussur River to the East and Dhangmari River to the South. The Polder covers a gross area of 8,600
ha of which net cultivable area are 7,600 ha.

Polder 33 was conceived in the year of 1960 under Qo&stdbankment Project (CEP).The
construction of the polder started in the year of 18B&nd completed in the year of 1974 The

original concept of construction of this Polder was only to protect the agricultural lands from salinity
intrusion caused duto tidal inundation from the sea through the Pussur River. At present, the
embankment of the Polder is under heavy threat of cyclone surge, wave attack, river erosion and
increasing risks brought about by climate change.

Existing Water Management Infrast ructure in Polder 33

The Polder is enclosed by embankment and includes various water controlling structures for draining
and flushing purposes in the Polder area. Embankments were originally constructed to prevent salinity
intrusion and tidal flooding. Theummary of the existing infrastructure is given below.

Embankment : 52.50 km
Regulators (drainage / flushing) © 13
Flushing inlets © 19
Internalkhals(water channels) : 100 km

4.3 Objectives of Improving Polder 33 under CEIP -

The overall djective of the Project is to:

a) provide protection against tidal saline inundations for a favorable -pagduction
environment

b) minimize cyclonic damages to lives, properties, crops, livestock and other infrastructures
through strengthened Polder systemncliding a scheme of appropriate
afforestation/plantation.
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¢) reducing the time of recovery after natural disasters such as cyclones and
d i mproving the Government of Bangl adeshdés cap
an eligible crisis or emergency.

4.4 Water Management Problems and Issues in Polder 33

Some segments of the embankment of the Polder were damaged mainly by overtopping during Sidr
and Aila. The riverside slope and berm in many places are affected by river erosion and damaged by
wave action.Almost the entire length of the embankment is ursmtioned and needs to be re
sectioned to meet the CEIP design. Many of the hydraulic structures are damaged, few are non
functioning due to missing gates and silted up diversion channels and a vemefalready replaced

such as DS%. The other structures that are being functioning are not in good condition. The gates are
corroded by saline water and concrete surfaces of the structures are in very poor condition. The loose
apron on both C/S & R/S arétteer badly damaged or washed away. Most of the structures are not
repairable which needs to be replaced. The internal drainage channels have become silted up and need
to be reexcavated to water flow in the polder area.

The local people have been facingrious water management problems. From the field survey, it is
noted that currently about 2% of the polder area is facing problems of salinity and water logging.
Irrigated agricultural land area is limited to about 310 ha only (out of total 7,600chadeecof high

surface water salinity and unavailability of suitable ground water at shallow depth during April to
May. The open water fisheries are being decreasing due to shrinking water areas, restricted movement
for silted up internal khals (canal).
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Figure 4.1: Alignment of the embankment and existing structures of the polder
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4.5

4.5.1

Present Status of Water Management Infrastructures

Embankments

Present status of the embankments in Polder 33 and works requitieein are:

1

4.5.2

The portion of the embankment from Ch. 14.20 to Ch. 17.50 is being maintained by Gazi Fish
Culture as they have their own activities there. That is why, BWDB constructedytiag(
Picture 4.2) for a length of about 1 Km by crossonnecting the embankment in between the

Ch. 14.50 to Ch. 17.50) as retirement. This portion of embankment is required to be
developed at proper section.

The riverside slopes of some segments of embankment at Ch. 1.30 to Ch. 1.60, Ch. 2.95 to
Ch. 3.20, and Ch. 260 to Ch. 21.10, Ch. 25.25 to Ch. 25.35 and Ch. 51.10to Ch. 51.40 have
been fallen under the thrust of river erosion. These segments of the embankment are needed to
be protected by bank protective works.

The length and location of bank protection worklalso be ascertained by the outcome of
mathematical modeling study. Some segments of embankment in between Ch. 34.00 to Ch.
52.50 have fallen under the thrust of wave action of the mighty River Pussur and partially
damaged.

The slope protection of embanknt at Ch. 32.50 to Ch. 33.60 and Ch. 51.10 to Ch. 52.00 has
already been taken up for execution under Aila (GOB) funded program. The remaining
segments of the embankment for a length of about 6.00 km in between Ch. 33.60 to Ch. 51.10
are needed to be pemted by providing slope protection work with CC block as per CEIP
design.

The remaining length of embankment has to bseaioned up to the design level with
mechanical compaction. There is brick soling on the top of embankment constructed by
LGED, someportion of the embankment is being upgraded with bitumen carpeting on the top
under JICA fund without following BWDB design and specification. The detailed of the
embankment condition have been showRigure 4.1.

Water Control Structures

The Polder 33 &is 13 drainage sluices,, and 19 flushing inlet structures. The present condition of the
structures along with the required remedial actions is preseniedlie 4.1 below; some photographs
of these structures are providedrigures 4.2t0 4.7.

Table 4.1: Status of Structures and Recommendations for Improvement

Structure Description Chainage Present Condition of the Action Required
and Location 9 Structures q
Drainage Sluice ] The structure i
(DS1) The structure  has b_ee required to be replace
1 3.45 km fully damaged during . o
(1v-1.5m X 1.8m) SIDR 3 with  provision  for
(Bhojanktali Khal) ' flushing and drainage.
The structure is in ¢
deplorable condition an| The structure i
DS-2 is not repairable. Gate| required to be replaceg
2 (1v-1.5m x 1.8m) 5.90 km ded .d lood with . :
( Khajuriar Khal) are corroded and loog with  provision or
apron at both C/S and R/ flushing and drainage.
are partially damageq
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Structure Description

Present Condition of the

and Location eV Structures AEuE [REGTEe
Diversion channel g
silted up due to lack o
maintenance.
. . A new structure with
Diversion channel g adequate vent (2vi
silted up. There is pipin .
DS-3 underneath the aprg 1.5m_ X 1.8m) g
: . required to be
3 (1v-1.5m x 1.8m 11.10 km floor causing flanking ang :
constructed in place ¢
(Borobaker Khal) damages to the structur existing  one  with
Number of vent of the rovision for flushin
structure is insufficient. | P . 9
and drainage.
DS4 Diversion khal is s_ilte; The_ structure i
4 (Iv-1.5m  x  1.8m)| 13.877 km up. The structure is i requred to _b(_e replace
(Bodl.ar Khal) ' ' deplorable condition an| with  provision for
is not repairable. flushing and drainage.
DS5 - _ i\Snew 1sgu<;tqreb(!v
e structure is nen 1.5m x 1.8m) is bein
5 gé\g;;arrlr(\ha)l() 1.8m) 18.42 km functioning. constructed under AILA
(GOB) fund.
The structure is leaking ¢ The structure i
DS-6 the construction joint o proposed to be replac;
6 (1v-1.5m x 1.8m) 22.831 km the wing wall(C/S) andg with rovision _ for
(Dhopad Khal) the structure is in drai P .
deplorable condition. rainage and flushing.
DS.7 The structure __is in The_ structure ig
7 v-1.5m  x  1.8m)| 28.19 km .deplorable. condition an reguwed to .b_e replace
(Dacbp Kha) ' ' is not repairable. with _ provision for
flushing and drainage.
Loose apron at both sidg
of the structure g
DS8 QQmageq and expans_io The. structure ig
8 (1v-1.5m x 1.8m) 31.33 km joint displaced causin re_quwed to _b_e replace
(Baju.a Khal). ' Ieakgge of water. Ming with ~ provision for
repairing of the structur| flushing and drainage.
has been taken up und
AILA (GoB) fund.
DS9 Loose apron at both C/ -rreheuire dstt(r)ugt:r;ee Iacl(;
9 (4v-1.5m x 1.8m) 42.70 km and R/S is damaged a wi?h rovision P for
(Basoa Khal) gates are missing. flushi P :
ushing and drainage.
DS-10 The structure ig
10 (1v-1.5m x 1.8m) 43 85 km Loose apron has beeg required to be replace
" | (connected with Char| ™ damaged. with  provision  for
nadi) flushing and drainage.
DS11 The. structure i
11 | (Av-1.5m x 1.8m) 44,665 km Loose apron has beg re_quwed to _b_e replace
(Khut.akhali khal) ' damaged. with  provision  for
flushing and Drainage.
There is piping y
DS-12 underneath the aprg -rreheuireds';[(;uggjrre)e Iaclé
12 | (1v-1.5m x 1.8m) 47.00 km floor of the structure. Th{ '°J € Tep
with  provision for

( Laudub Khal)

structure is under ventag

which is required to b

flushing and drainage.
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Structure Description

Present Condition of the

and Location eV Structures AEuE [REGTEe
increased by providin
additional vent.
.| The structure i
DS-13 Loose apron at both sid¢ .
13 | (1v-1.5m x 1.8m) 49.95 km of the structure s \r/\?i?#'red r?vigﬁ)r:epl?gre
( Khatakhali Khal) damaged. P :
flushing and drainage.
FS8 There is piping
14 (1v-0.9m x 0.9m) 25 89 Kk underneath the aprg The structure i
(Singzharahal) ' floor and the structure i required to be replaced
not repairable.
Flushing Sluice 1
(FS1) 7.75 km
(1v-0.9mx0.9m)
FS3 9.675 km
(1v-0.9mx0.9m)
ES5 19.17 km
(1v-0.9mx1.2m)
FS6 21.60 km
(1v-0.9mx0.9m)
FS9 30.30 km
1v-0.9mx0.9m Condition of he
15 |(:310 ) 30.75 km structures is not good ar| f;l uti?s d fgrggtruéelzczg
(1v-0.9m dia) is not repairable. q P
FS11 33.625 km
(1v-0.9mx0.9m)
FS14 41.525 km
(1v-0.9mx0.9m)
FS15 45.75 km
(1v-0.9mx1.2m)
FES17 49.0 km
(1v-0.9mx1.2m)
ES-19 51.135 km
(1v-0.9mx0.9m)
FS2
(1v-0.9mx1.2m) 8.86 km
FS12
(1v-0.9mx1.2m) 35.35 km .
FS13 There are minor dama_ge Repairing of structure
16 37.43 km to the structures whic
(1v-0.9mx0.9m) . are needed.
FS16 need to be repaired.
(1v-0.9mx0.9m) 47.625 km
FS18
(1v-0.9mx0.9m) 50.635 km
The structures are bad
FS4 damaged. There af S
(1v-0.9mx1.2m) 18.65 km drainage sluices adjace Flushinginlets are nof
17 X : . needed at km 18.65 ar
FS7 23 85 km to it which will serve the km 23.85

(1v-0.9mx0.9m)

purpose of flushing o

water.
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Figure 4.2: Embankment cum Road Figure 4.3: Temporary Embankment near
Gazi fishery

Figure 4.4: Sluice 1 vent regulator Figure 4.5: Sluice 4 vent regulator

15 5>

Figure 4.6: Damaged regulator Figure 4.7: Saline water intrusion inside the
polder

4.6 Rehabilitation/Improvement Activities in Polder 33

The proposed interventions in Polder 33 under AERe listed inTable 4.2 and shown irFigure
4.9
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Table 4.2: Proposed Interventions in Polder 33

Proposed intervention Quantity
1 Re-sectioning of embankment 48.20 km
2 Construction ofetired embankment 3.8 km
3 Construction of drainage sluices 13
4 Construction of flushing inlets 12
5 Repairing of flushing inlets 5
6 Flushing inlets to be demolished 2
7 Re-excavation of drainage channels 63.21 km
8 Bank protection works 1.45 km
9 Slope protection of embankment 6.00 km
10 Afforestation on the foreshore areas 72.00 ha

Source: Feasibility Report of CEIP, 2012
4.6.1 Works on Embankments

Under the proposed interventions in the Polder, a total of 48.20 km of embankments wil be re
sectioned and their heighiill be increased to 4.56h and 3.8 km of embankments will be retired as
shown in thelable 4.3 below.

Table 4.3: Detail of Works on Embankments

Description Chainage (km) Height m Length (km)
1 Resection  of embankmen| 0.0 to 3.20 4.50 3.20
2 (Increasing the height ¢ 3.70t014.20 4.50 10.50
3 embankments) 17.50 to0 52.0 4.50 34.50
4 Retirement 3.20t0 3.70 4.50 0.50
5 14.20t0 17.50 | 4.50 3.30

Source: Feasibility Report of CEIP, 2012
Descriptin of construction activities

Before starting of construction activities for embankment works, labor sheds should be constructed
with proper sanitation and other required facilities. A suitable site shall be selected and prepared by
cleaning bushes, weedsges etc. The tools required for construction of embankments will be
procured in this period. During construction phase, alignment of embankments has to be fixed with
adequate base width according to the design. Base stripping and removal of treedcwekde

made as per instruction of the Engineer in charge. After validating the final design, excavation of
soil/carried earth will be carried and deposited in a selected area. Soil will be dumped in layers. At the
same time, each layer (1.5 feet) ofithed soil will be compacted by compactor machine. The sloping
and shaping of embankment will be developed after proper compaction of layers. The slope of the
embankment will be turfed. Watering and fertilizers will also be provided for proper growthssf gra
During postconstruction phase, embankment would need proper monitoring by BWDB and local
committee. Moreover, if needed maintenance would be done.

4.6.2 Construction/Repairing of Drainage Sluices

Thirteen drainage sluices will be replaced under the proposagentions of the rehabilitation works
of the Polder 33. The detail description of these sluices has been gilaniend.1

Description of construction activities
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During preconstruction phase for construction of drainage sluices, construction af $hied,
development of sanitation 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 seititd will be selected for construction of the
sluices. During construction period, ring bandh and diversion channel will have to be constructed
before starting the construction of drainage sluices. After that the foundation treatment required for
the stucture will be carried out. Theement concreteCQC) and reinforced cement concrete
(RCOworks along with cutting, bending and binding of reinforcements will then be performed as per
specification. CC blocks will be prepared and placed as and whereegk@srper design. After
construction of 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 ffaiver training works and pitching works will then be conducted.
During postconstruction phase, a local committee would have to be formed and monitoring would be
needed. Moreover, if needed maintenance would be done.

4.6.3 Construction/Repairing of Flushing Inlets

Twelve flushing inlets will be replaced under the proposed interventions for rehabilitation work of
Polder 33. Besides, five flushing inlets will be repaired. The details description has been given in
Table 4.1

Description of construction activities

Before starting the construction activities of flushing inlets a labor shed will be constructed with
proper sanitation and other facilities. The required construction materials (sand, cement, wood,
shuttering materials etc.) will be procured simultaneouslguitable site of the structure will then be
selected. During construction phase, alternative diversion channels will be constructed before starting
of the construction of flushing inlets. After that the foundation treatment required for flushing inlets
will be carried out. Then the RCC works, pipe and machine pipe along with construction of allied and
fittings will be made along with construction of and collar joints will be made as and where required.
After few days of constructions the gates botthimwpstream and downstream 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 t
make the flow to be channeled through the flushing gate. Duringcpostruction phase, a local
committee would have to be formed and monitoring would be needed. Moreover, if needed
maintenance would be done.

4.6.4 Re-excavation of Drainage Channels

Eleven clannels will be reexcavated to decrease the drainage congestion. An estimated volume of
0.76 million cubic meters of soil/silt will be excavated from these channels. The excavated soil will
be used for strengthening tkbal banks, making them availabie the farmers. The water channels

to be reexcavated under the project are presentddbie 4.4.

Description of construction activities

For reexcavation of the drainage channels, at first the required tools will have to be procured. A
schematic diagra showing centerline and layout plan will be made for thex@avation noting the

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

to be provided at the starting and final locations of the reach, and then soil from the channels will be
removed up to the required depth and width. The excavated soil/sludge should be disposed into a
suitable place, specified by tlingineer in charge, from where the sludge or soil will not affect the
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channel flow by any meand.hese excavated soil or sludge should be used to strengthen the
embankment. After finalizing excavation on one reach, the other reach in the downstreamewvould b
excavated by following structures procedure.

Table 4.4: Channels to be Reexcavated

Name of Khal Length (km) Chainage (km)

1 Chara khal 10.0 18.65
2 Khejura Khal 55 5.9
3 Khunata Khal 4.5 44.665
4 Bajua khal 8.5 31.33
5 Bajuna khal 2.0 3.45
6 Borobag khal 7.5 43.85
7 Bolder khal 1.0 13.815
8 Dhopadi khal 4.0 23.85
9 Dacope khal 4.0 28.19
10 Borobaker khal 6.0 11.10
11 Kata khal 1.32 30.30

Total 54.32

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 includes bank protection works.
Bank protection works for length of only 1.45 km will carried out from Ch. 1.3 to Ch. 1.6; Ch. 2.95 to
Ch. 3.2 Ch. 20.60 to Ch. 21.10; Ch. 25.25to Ch. 25.35 and Ch. 51.10 to Ch. 51.40 of thelpolder
addition, about sikm of slope protection in between Ch. 32.50 to Ch. 52.0 of embankment is to be
carried out along the Pussur River.

Description of constructioractivities

The construction 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.), thlepe of the river bank 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 construction of CC blocks-t@xiile bags will be plaed along

the 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 the toe of embankment in
the river banks as per design. Finally, turfing wilhde on the slope of the embankments. Proper
drainage provision will be kept to avoid formation of rain cuts for surface run off.

4.6.6 Afforestation

Plantation of mangrove forest is proposed for afforestation on the foreshore area. The areas selected
for afforestation in the polder 33 are showrFigure 4.9 (ad). Establishment of green belts in these

areas can reduce the effect of toe and slope erosion due to wave action and river flow and promote
land accretion. Aboutf2 ha of foreshore area will be planteith mangroves in the Polder, whereas

about 52 ha of land will be kept for timber saplings and 20 ha for Golpata. The saplings are to be
planted at a spacing of 1.5m x 1.5f/igure 4.8shows the typical crossection of this plantation.
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Figure 4.8: Typical Cross Section of afforestation works

The afforestation will be made at different locations on the foreshore of the polder area. Total length
of afforestation will be22.7 km. Detail information of afforestation with chainage is shown in Table
4.5 below:

Table 4.5: PossibleBWDB foreshore lands available forafforestation

Chainage (km) Length (km)
Golpata Plantation 12.8 Hectares.
Enrichment Plantation 5.7 Hectares.
Keora Baen Plantation 0.8 Hectares.
Mound Plantation 3.4 Hectares.
Total 22.7 Hectares.
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4.7 Construction Details

4.7.1 Construction Schedule

The works in Polder 33 under the CHIBre expected to be completed in four yed@ihge construction
schedule is present Trable 4.6
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Table 4.6: Construction Schedule

Year 1 Year 2 Year 3 Year 4

SL.

NoO Description Jan | Apr- | Juk | 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 stakeholde

Al about the project and interventions

A2 | Disclose rehabilitation plan

Distribute acquisition and requisitig

A .
3 money before the construction wor s

Display Bill board on the
intervention site for public awarene g

A4

Prepardbn of Stockyard for

A5 . .
construction materials

A6 | Mobilization and site preparation p—
Higher Contractors through tenderijy

A7
procedure
Construction of labor shed and s
A8 i
office
Labor shed and site offic
Al . —
preparation
Installment of water and sanitatig —
A2 oy
facilities
A3 Installment of Garbage dispos -
system

Construction activities

C Procurement system of the prdjec

Cl Procurement Of ConStrUCtiOm
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~ Year 1 Year 2 Year 3 Year 4
No. Description Jann | Apr- | JuF | Oct | Jan | Apr- | Juk | Oct- | Jan | Apr- | Jul | Oct | Jarr | Apr- | Jul | Oct
' Mar | Jun | Sep | Dec | Mar|Jun | Sep| Dec | Mar | Jun | Sep| Dec | Mar | Jun | Sep | Dec
materials
c2 Procurement of €O S U U CU | s —

machineries and equipments

D Rehabilitation of embankment

Collection of earth materials from tH
borrow pit area from outside of th
embankment through excavator, g
loader and dump truck and trolley

D1

Collection of earth materials frof
Baleswar river through dredging

Use slow moving vehicles/head lo

| |
D2 | |
for carrying erth materials T —— T ——

D3

D4 | Dumping of earthen materials on t

embankment * *

D5 | Keeping earthen materials for dryin| + +
D6 Breaking dried earthen materig [
through Clod Breaker
Embankment surface labeling
D7 . — —
through dumper machine
DS Embankment slope pitching af — —

turfing

E Re-excavation of Canal

E1l | Bailing out of water with all lead]
and lifts by manual labor or pum —
with all arrangemets for protection
of ring bund and side slopes

foundation pit against erosion al

‘ ||r'||||
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~ Year 1 Year 2 Year 3 Year 4
No.. Description Jann | Apr- | JuF | Oct | Jan | Apr- | Juk | Oct- | Jan | Apr- | Jul | Oct | Jarr | Apr- | Jul | Oct
Mar | Jun | Sep | Dec | Mar|Jun | Sep| Dec | Mar | Jun | Sep| Dec | Mar | Jun | Sep | Dec
washout
Earth work by manual labor wit
clayey soil (minimum 30% clay,-C —— ——— ——

40% silt and 0% sand) in
construction of cross bund as [
design and specification with all
leads and lifts, throwing the earth
layers not exceeding 150 mm — — T —
thickness including breaking clod
rough dressing, cleaning the jung
removing stumps, dug baling ai
75mm cambering complete as [
direction of Environmentadpecialist.

E2

De-silting works of canal throug|

E3
excavator

Deposited the spoil earth both ba
of the canal through pay loader
E4 | dump truck and trolley if necessa
using head load as per design 4
specificatiom

Earth work by manual labor in g
kinds of soil in removing the grog
bund/ring bund, including all lead —— e EEE———
E5 | and lifts complete and placing tk
spoils to a safe distance (minimy
15m apart from the bank) as p
design

F Replacement and repairing
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S Year 1 Year 2 Year 3 Year 4
NI(;'. Description Jann | Apr- | JuF | Oct | Jan | Apr- | Juk | Oct- | Jan | Apr- | Jul | Oct | Jarr | Apr- | Jul | Oct
Mar | Jun | Sep | Dec | Mar|Jun | Sep| Dec | Mar | Jun | Sep| Dec | Mar | Jun | Sep | Dec
regulator
F1 construction and repairing ( ——— ——_— —————
drainage sluices
construction and repairing (
F2 S EE—— E—— ——
flushing inlets
G Bank revetment and slope protecti
works
H Afforestation
H1 | Land preparation B ——
H2 | Fencing preparation and setting ——
H3 | Plantation of mangrove trees e ——————————
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4.7.2 Construction Manpower Requirement

As it is a fouryear project, a numbeof manpower will be needed of which there will be both
technical and notechnical people. This will includengineerstechnicianssupervisors surveyors,
mechanicsforemen,machine operators, drivers, and-skilled labor. Around 60 to 70 percent of
labor will be engaged from the local area and remaining will be from outside. The estimated
manpower requirement is presented @ble 4.7.

Table 4.7: Required manpower for construction

Required Manpower Number
1 Engineer 5
2 Machiney Operators 60
3 Mechanics 3
4 Surveyor 6
5 Skilled labor 3835
6 Unskilled labor 328019

Source: Feasibility Report of CEIP, 2012
4.7.3 Construction Material

The construction materials required forsectioning and retired embankment, water regulatory
sluices and flushing inlets, and bank protection work will include soil, cement, steel, and sand.
Estimated quantities of these materials are presenieabile 4.8

Table 4.8: Construction Materials

| Description | Quantity | Sources

Resectiaing and retired embankment

1 Earth work 9.85.900 rf Borrow pit.s, dredgipg spoils fror
re-excavation of drainage channg

Construction of sluices and flushing inlets

2 Cement 2,01,484 bag | To be procured from local marke

3 Sand 12020 i To be procure from Khulna

4 Stone 27,045 m To be procured from Khulna

5 Steel 727 Ton To be procured from Khulna

Bank protection

To be made at construction s

6 CC Blocks 81,194 nos . .
during construction

7 Stones 27,000 mi To be collected from Khulna

The caried earth for embankment-sectioning or retired embankment will be collected from the
offshore area of the polder 33. The details of borrow pit area are attributed in the following Table 4.9:
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Table 4.9: Availability of earth in the borrow pit area

Quantity of Earth available from Borrow pit area

Quantity of Earth available from
River bed

Details

: : o , . Name of| Location
Location (chainage Pit Size (Length x width x depth uantit . .
( ge) e £, Q y River (Chainage)
1)1.2Kmto 2.5 K.m 1.2 Km X15m X 1.5m 27,000 ni 1) 0.0 Kmto 2.5 Km
2) 0.0 Kmto 1.2 Km 500 m X 30m X 1.5m 22,500 ni :
Passr 2) 47 Km to 52.0 Km 90% of earth is
3) 47.5 Km to 52 Km 3.5 Km X 10m X 1.5m 52,500 i available af
borrow pit area.
4) 47 Kmto 47.5 Km 500m X 10m X 1.5m 7,500 i
1,09,500 m
1) 33.8 Km to 40 Km 4.5 Km X 40m X 1.5m 2,70,000 M
2) 40 Kmto 42.7 Km 2.5Km X 15m X 1.5m 56,250 m
Passur 1) 33.8 Kmto 47 Km Earth is availablg
3) 42.7 Kmto 44.6 Km 2Km X 15m X 1.5m 33,750 rﬁ at borrow pit area.
4) 44.6 Kmto 47 Km 1 Km X 10m X 1.5m 15,000 m
3,75,000 m
1) 29 Km to 29.7 Km 700m X 10m X 1.5m 10,500 m
2) 29.7 Kmto 32.8 Km 2.2 Km X 30m X 1.5m 99,000 Chunkuri | 1) 29 Km to 33.8 Km Earth is availablg
at borrow pit area.
3)32.8 Kmto 33.8 Km 1 Km X 20m X 1.5m 30,000 i
1,39,000
1) 21.1 Kmto 23.7 Km 2 Km X 15m X 1.5m 45,000 M Chunkuri | 1) 21.1 Km to 29 Km Earth is availablg
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. . . uantity of Earth available from Details
Quantity of Earth available from Borrow pit area Q y .
River bed
Location (chainage) Pit Size (Length x width x depth) Quantit AU E L
9 9 P y River (Chainage)
2) 23.7 Km to 24.5 Km 300m X 10m X 1.5m 4,500 nf at borrow pit area.
3) 24.5 Kmto 26.8 Km 2.3Km X 15m X 1.5m 51,750 i
4) 26.8 Km to 28 Km 700m X 15m X 1.5m 15,750 m
5) 28 Km to 29 Km 1 Km X 15m X 1.5m 22,500 ni
1,39,500 m
60% of eath is to
1) 25 Km to 21.1Km collected from
7.5 Km X 50m X 1.5m (A portion o (Foreshore area is coverq river bed becaus
Mangrove foresy along the foreshorg . | with  mangrove forestry| foreshore area i
5 1) 13.5Kmto 4 Km area will be destroyed if earth is tak 562,500 Dangmari therefore earth is to b| covered with
from the borrow pit area) collected from nearby Mangrove forestry

Dangmari river)

which cannot beg
destroyed.
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POLDER: 33, KHULRNA, G BORROW PIT AREA
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Figure 4.10: Potential Area for Borrow Material
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4.7.4 Construction Machinery

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

Table 4.10: List of Construction Equipment and Machinery

SI. No. Description Quantity (number)
1 Bulldozers 2
2 Dump- truck 12
3 Pay Loader 2
4 Excavator 2
5 Barge 2
6 Engine Boat 3
7 Vibrator 4
8 Compactor 4
9 Mixture Machine 40
10 Mixing plant 1
11 Truck 2
12 Tractor 2
13 Generator 13
14 Leveling Instrument 2
15 Total Station 1
16 De-watering System 12
17 Low lift pump 12

4.7.5 Construction Camps

A total of 52 camps for labor will be established during construction period. Out of the total camps,
20 camps for embankment works, 12 camps for sluice works, 13 camps for flushingoirket &
camps for slope protection works, and one camp for bank protection works will be established.
Contractor will select the location of the camp through consultation with local union parishad
Chairman and the local community inside the Polder, aner afbtaining permission from the
Supervision Consultants (Engineer).

Drinking Water and Sanitation System of Camps

To ensure availability of safe drinking water for the camps and construction activities, a total number
of 36 tube wells will be installedhithe labor camps premises near the construction sites. Latrines will
be constructed along with septic tanks for safe disposal of sewage for sanitation.

4.7.6 Vehicular Traffic during Construction

The polder is surrounded by Pussur River (North and west), @huRkser (north), Bhodra River

(east) and Dangmari River (south). There is no road communication between polder area and its
surrounding. Navigation is only the way for communication. Embankment of polder is main road in
this area. Some portions of thisieankment are brick soled and the rest are earthen. No paved roads
are found in this area. Motorcycle and fontorized van can move in this way. Internal roads are
narrow and earthen, which are not suitable to carry construction materials by smalhearts,
motorized vans and other smaller vehicles. Therefore, the major quantity of earth may not be carried
to the embankment by mechanical equipment like excavators, pay loaders, dump trucks, trolleys due
to lack of road communication.
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The equipment and camgction materials including hard rock dumping materials and sluice gate
equipment will be transported from Khulha on water vessels through Kazibacha River and Chunkuri
River. The construction materials would be collected from the stock yard at BWBD ¢bBlacgpe)

and then would to be transported to the each construction sites using cargo and large engine boat.

4.7.7 Jetty Construction

As there is no communication route by road, construction materials would have to be carried
through river. So a jetty is needtmlload and unload the materials. However, polder 32 and
polder 33 are adjacent to each other and a jetty would be constructed to polder 32. There is no
need to make another jetty at polder 33.

4.7.8 Project Implementation Arrangements

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

Project Steering Committee (PSC)The PSC would be chaired by thecgtary of the Ministry of
Water Resources and will include the Secretaries of other Ministries like Finance, Agriculture,
Environment, Public Health Engineering, and Forestry and Wildlife, the Chief Executive officer of
selected NGO, and representativa@dsthe local/district administration as members. The PSC will
oversee the project; provide politgvel guidance and intexgency coordination for the project. The
Project Director of the PMU will act as the Member 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 be of the rank of Chief Engineer, and will report directly to the Director General (O0g)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,
Environment and Communication Unit. In addition to temtral unit in Dhaka, threEield Level
Officeswill 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 districts, naelina, 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 progress of the project,
to liaise with the Bank, and to prepare annual programplementation reporting, updating all
procurement reporting documents and financial management reporting. Procurement staff would
consist of a Senior Procurement Specialist and one Procurement specialist. The Finance staff would
consist of one Deputy Bector Finance, two Accountants and three support staffs.

The Engineering Unit will oversee the work of the consultants on design and construction
supervision matters. A Deputy Project Director will headEhgineering Unitand 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 Engineers, two Assistant Engineers.

A Social, Environment and Communication Unitwill supervise the activities compliance with the
Environmental Management Plan and Social Action Program together with the engineering unit to
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implement the communication strategy. The unit will include a Svireinmental 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 Engineers (SDEs) and two Astant 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 NGWill be mobilized by the PMU timplement the social afforestation as
provided in the project intervention and EMP; the Social Action Plan including the
mobilization of Water Management Organization; the RAP and the EMP.

1 A Design and Construction Supervision Consultafigym that will assist the PMU in
preparing the detail design of the remaining interventions of the polders and supervise all
construction works. For civil works, the Project Director will serve a€tgloyer and the
Project Supervision Consultant will serve Esginee for construction supervision. At the
site, a Resident Enginegrappointed by the consultant, with a team of specialists and
inspectors will supervise the works of the Contractor.

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

1 Procurement PanelA Procurement Panel will be appointed by BWDB to oversee the
procurement process of large value contracts subject to prior review under jéw. (rbe
panels are consisting of two international/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 revi ewer 0 adof gdariousntecenical a k e
outputs. The Panel will consist of 5 renowned experts in the field of: morphology/river
engineering; tidal river management/sediment specialist; geotechnical specialist, social
specialist and environment/polderization specialist.

4.8 Commu nity Participation

4.8.1 Peopl ebs Participati on of WMO/ CBO

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 operatioaf the project. To ensure the stakeholders participation, Ministry of Water
Resources, GoB has prepared guidelines naifeyGuidelines for Participatory Water Management
(MoWR 2001ysually known as GPWM. The aim and objectives of GPWM are as follows:

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

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

9 Plan and coalinate the activities of the local stakeholders;

1 Mobilize local resources for contribution towards construction operation and maintenance
costs.

BWDB managers and field staffs in Divisions, Sbivisions and Sections offices do not have
adequate expertisend experienced manpower to carry out the O&M of coastal polders properly.
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Moreover, in 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 propicipatéon of Water
Management Organization (WMO) and Community Based Organizations (CBOSs) is needed.

The GPWM has outlined a three tier organizational structure comprising Water Management Groups
(WMG) at the lowest level, Water Management AssociatiMi$1A) at the midtier and Water
Management Federation (WMF) at the apex. The combination of groups, associations and federations
in a particular suproject is together termed as the Water Management Organization (WMO) which
has been considered in this jewd.

482 Water Management Groups (WMGS)

This organization, at the grassot 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 Hder will be subdivided into few hydrological units 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 raadls, ar embankment,

and location of structures, tuouts 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 threeagifls and part thereof. One WMG may therefore include
several hundreds to a few thousand as its primary members. As per GPWM, the registration of WMG
is a must.

4.8.3 Water Management Association (WMA)

A numbers of WMGs functioning in Polder area will form a Wafianagement Association (WMA)

as a coordinating body at the mabel of the polder/ suproject. The WMGs are the grasmst

people who would be directly involved in water management while the WMAs will provide necessary
coordination at the mitkvel. The WMASs are chosen as the point of formal interface between 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 sigrieid. For
reason, this level needs to have a legal status and hence the question of registration arises.
Registration of WMA is must.

4.84 Water Management Federation (WMF)

This is conceived as the supervisory type of organization functioning at the apex leechigkr#inchy

and is needed to establish linkages with 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 based on actual functioning strengttAMGs and WMAs. Usually in a district or in a bigger
hydrological basin comprising of several districts may have one or more federations functioning at the
top level of the hierarchy. The office bearers of the WMF, timember federating body will be
sekcted from the MC members of WMAs. Important personalities of the area like Member of
Parliament or local leader may be nominated as the-pbeson of the WMF and other members (not
exceeding 04 nos.) may come from the WMASs by virtue of their importanaontrolling the
numbers of WMGs.

485 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 indlisrpcare should be
taken to twist and turn the methodologies slightly in some of the aspects as per local situation and

Polder 33 74



Coastal Embankment Improvement Project, Phase-I (CEIP-I) Environmental Impact Assessment
Bangladesh Water Development Board Chapter 4: Description of Proposed Intervention in Polder 33

project provisions so that it really fits in. Under this project, CBOs are conceived to be included in
the Water Management Groupd/KGs) as Functional Groups (FGs). The FGs have the scope of
working in O&M of the polder under the purview of WMG.

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

ESs is the families selected from squatters @imject affected persons who do not have any land or
lost it for 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 embankment. 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 cioaaggr@ement for certain period.

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
specified reach of embankment including grass turfs lying. They are the paid laborers on daily basis
payment.

Canal Maintenance Group (CMG)

CMGs are the groups consisting of 10 members selected from landless people and destitute women.
Under this concedp they will be responsible for 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 asitsdap wet
condition. CMGs are paid on daily basis and not based on 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 bélhey are responsible to carryout earthworks only up to a limit of Taka 3.00 lacs

in a single contract. During formation of CBOs or CSs women participating in ahewgoned

groups will be ensured.

4.9 Community Participation

491 Peopl ebs ParticliOpati on of WMO/ CB

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 stakeholdersppadic Ministry of Water
Resources, GoB has prepared guidelines naiffeyGuidelines for Participatory Water Management
(MoWR 2001ysually known as GPWNM he aim and objectives of GPWM are as follows:

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

1 Maintain liaison with the Implementing Agencies, other concerned Public Sector Agencies, Local
Government Institutions, Ne@overnment Organizations and Community $elp Groups;

1 Plan and coordinate the activities of the local stakeholders;

1 Mohbilize local resources for contribution towards construction operation and maintenance costs.

BWDB managers and field staffs in divisions, slibisions and sections offices do not have adequate

expertise and experienced manpower to carry out the O&Mastal polders properly. Moreover at

many places the numbers of field staffs are also insufficient and inadequate to the actual requirement.
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In this case to ensure sustainable operation of the project, participation of Water Management
Organization (WMO) ad Community Based Organizations (CBOSs) is heeded.

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 FederatidWMF) at the apex. The combination of groups, associations and federations
in a particular suproject is together termed as the Water Management Organization (WMO) which
has been considered in this project.

4.9.2 Water Management Groups (WMGS)

This organizatin, at the grassoot 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 sudvided into a few hydrological utd 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 structure, orouts 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 thereforedrsgwdral 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 coordinating laty at the midevel of the polder/ suproject. The WMGs are the grasmst

people who would be directly involved in water management while the WMAs will provide necessary
coordination at the mitkvel. The WMAs are chosen as the point of formal interfateveen 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 legal statnd 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 linkagathvether 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 distirciaor
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;rtenber federating

body will be selected from among the MC members MA®. Important personalities in the area like
Member of Parliament or local leader may be nominated as theperaon of the WMF and other
members (not exceeding four) may come from the WMAs by virtue of their importance in controlling
the numbers of WM&

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
taken to twst 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 Functional Grb@s. (The FGs have the
scope of working in the polder O&M under the purview of WMG.
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The Following CBOs have been recommended for this polder under CEIP.
Embankment Settler (ES)

ESs are families selected from squatters and project affected persons mgtchdee 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 embankmemhe 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 certain period.

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 embankmentinding 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 responsible farevyentive 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. CMGs argaid 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 responstbleatryout earthworks only up to a limit of Taka3 lacs

(BDT 0.3 million) 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 embankmémtthe coastal 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 wejeamkcon

living condition. Most of the polders were constructed in theliperation period i.e during the
decades of sixties and early seventies. Over and above the polders have been playing vital roles in
safeguarding the coastal area; ensuring and isioigagricultural production; improving livelihoods

of the people; and mitigating environmental damages. But these are vulnerable to storm surges; high
tides; annual floods; land erosion and drainage congestion. In many cases the structures as built have
not been found 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, maintenance ofptider system with
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 upgradingplofer systems in 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 bdgeting will continue to remain at the apex.

Polder 33 77



Coastal Embankment Improvement Project, Phase-I (CEIP-I) Environmental Impact Assessment
Bangladesh Water Development Board Chapter 4: Description of Proposed Intervention in Polder 33

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 the O&M plan for CEIP.
Moreover, all the pros andons of polders’ O&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 iieBvrelated to operation 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 33.

Regulation of Gates

During premonsoon period, the vertical lifting 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 LILP@sv (lift pumps). During monsoonJ(ly to
September)the vertical lifting 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 forsafety reasons. In order 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 steajes levels inside the
polder, gate opening schedules. However, the frequency and type of this decision making process will
vary with the seasonal conditions.

During post monsoon seaso@atober to Novembgrthe vertical lifting gates will be operated

retain water in 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 practarep varieties; and cropping pattern are
changing with 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 then in the water management 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 squadtitlements, and cultivation of perennial cash

crops, cuts in the embankments to accommodate homesteads, embankment subsidence and erosion
and / or settlement of protection works.

Recommendations for the frequency of field inspections and reportinge qgihtysical condition of
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 typicahonitoring activity to 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 S&tonal Office of

BWDB to identify and report the damages for rectification.
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Condition (of embankment and structures) Survey and Engineering survey

The survey data obtained by the O&M field staff of BWDB are used for estimating the required
maintenace works. Physical condition of embankments and structures 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 commdraged functional groups (e.g. EMGs, SMGs,

and CMGs) as and when required round the year. The works are most simple, cheaper and cost
effective maintenance works and are implemented more or less contintithesReld staffs of O&M

section of BWDB supervise 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 operdtiadpstments will be required.
Routine monitoring of water management and hydrological conditions will supply data which
together with the water management plan will dictate the needs of adjusting the operational measures.

Participati on visafis theefarreirdgi commanity is ®£<sential in establishing 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 largetjvay of

the responsible O&M authority like BWDB'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 impdganbf activities in the coastal
polders. It is necessary and cannot be avoided because it helps in preserving the infrastructure in good
and functional condition; protects investments; and prevents high rehabilitation costs. Since this is
included in thedaytoday tasks schedule and needs continuous efforts, maintenance of coastal polders
put emphasis on simple and cost effective commtbréased interventions.

In the coastal Polder 33, the 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, cheaper and cost 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 kqUire works are mentioned
below:

1 All activities related to vegetative covers on embankment i.e. new {prptanting;
enrichment planting; and maintenance of vegetation by EMGs and/or EPGs;

1 Small earthworks on the embankment by EMGs;
1 Cleaning, greasm and painting of structures by SMGs;

1 Cleaning khals and outfall drains from aquatic.
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Periodic Maintenance

Periodic Maintenance intends to bring the components of the hydraulic infrastructure back to its
design standard. The works are more expensive iheventive 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 Wosknclude:

0 Minor earth works on the embankments by LCSs, i.e., shaping and minor fillings
including repair of access ramps;

o Minor repair of protective works by LCSs i.e-pesitioning of the displaced blocks;

0 Minor repair of structures by LCSs i.e. sinaatching of brick works, replacing of rubber
seals; and

0 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 include:
0 Major earth works by LCBs / LCSs i.e-sectionirg of embankments including turfing;

0 Major repair of structures by LCBs i.e. repair or replacement of metal works / hinges,
lifting mechanisms, gates, block works, head / wing walls;

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

Under CEIR the total allocated maintenance cost including preventive and periodic have been
estimated as Tk. 393 lacs.

Emergency Maintenance

Emergency works cover unforeseen interventions that require immediate actions to protect the polder
as a whole or a part eéreof from the adverse effects of flooding or uncontrolled saline intrusion
associated with damage of lives and properties. This type of work requiring immediate attention
includes the closing of an embankment breach, the repair and replacement of égpogahe
construction of cross dams over canals if structure fails. The estimated emergency maintenance
amount is at Tk. 250.00 lacs. The budget items do not cover unforeseen works because of major
calamities like cyclones or tidal surges. Other sounfefunding viz. donor assisted emergency
programs should also be explored.

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 chanigethe patterns of use of land or other natural
resources. For this reason 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
prepared to ensure that the affected people or commercial units receive fair and adequate
compensation and rehabilitatitfneeded It is noted that th&esettlemenAction Plan (RAP) study

is conducted by another sabnsultant of CEIR for the Polder 3®roject
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4.12 No Objection Certificate

The polder 33 is located in the southern hydrological zone in Dacope upazila of Khulna District. The
name of the unions in the polder is: a) Banishanta, b) Basua, and c) Laudubi. There are no
archeological sites or anyltural heritage in the polder area, which might affect the normal activities

of the polder after rehabilitation. No Objection Certificates (NOC) from the Chairmen of the Union
Parishads is attached herewi#nfiex B), which are necessary for Environmen@earance from

DoE.
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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 O6no projectobiaal terna
considerations of these alternatives have also been discussed.
51 0No Projectd Alternative

The -pornog ect &6 option analysis provides a clear vi
understand the need of the proposed interventions und@ICEhe present situation of the polder is
extremely vulnerable to cyclones, storm surges, wave action, and climate change effects, as described

in Section 1.1of the present EIA. As a matter of fact, the Polder is not in a state to provide required
senices i.e. protection against tidal inundation, efficient drainage, and minimizing the impact of
cyclonic surges. About 2B0 percent of the Polder area is vulnerable to salinity intrusion and about

35 percent of the entire polder subjected to drainageongestion problems during monsoon. The

silted water channels are resulting into limited navigation in these waterways, declining fisheries, and
increasing environmental pollution.

The interventions proposed in Polder 33 under dERe planned to neutize the aforementioned
problems of the polder. To point out the present state of various aspects in the polder and to help

understand the importance of the proposed inter)
projectd sceedinTableslbedowe compar
Table51: Compari son of O6No Projectd and O6With

Proposed Works ) , A A .

under CEIP-1 ONo Projecto OWith Project
Resectioning  off At most locations, the embankments W Re-sectioned embankments wol
embankments further deteriorate and will drop belol be stronger, more effective a
(48.00 km) design level with time. Thereforq resilient, and will safeguard th

cyclones, rise in surge heights due
global warming, and tidal actions w
inundate the Polder, causing sev
damage to the lives and pexpy of local

Polder against storm surges, floo
and higher tides due to glob
warming. Hence, reduction in loss
lives and assets caused by tla¢unal

people. disasters.
Because of submergence of t Resectioned embankments w
embankments during monsog provide enhanced proteatio to
transportation system would furth| Polder, facilitating transportatia
deteriorate inside the Polder, a| within the Polder even durin
sufferings of local people would furth{ monsoon.

increase.
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PL?}%Z??E\:\IQO_TS ONo Projectd ¢ OWith Project
Reduction of agricultural area, cris Resectioned embankments w
situation for farmers from January | provide enhanced protection
April (salinity intrusion) and May tq Polder, facilitating enhance

August (flooding).

agriculture activities and increas
area for cultivation, thus increasil
agriculture output.

Continued silt deposition e the
Polder due to cyclonic surges and flog
would increase and cause water loggi
drainage congestion and other associ:
problems.

Decreased silt deposition in ti
Polder will result into improveq
drainage and navigation in intern
lakes/khals, ioreased usage
surface water for irrigation, an
reduced water logging problem.

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 fai
workers. Local people can enga
themselves in the construction wor
inside the Polder. Improve earnin

of local people during th
construction phase of the project.
Construction off Embankments  will remain mon Retirement/relocation q
Retired vulnerable to wave action of rive embankments will result int
embankment Polder area will be more prone | enhamed protection against floo(
(1.50 km) inundation, and agricultural loss wi and wave action, decreased salir

increase due to salinity intrusion.

intrusion, and increased agricultu

productivity.
Further damage to the noetired| Retirement/relocation (o
portion of embankments, furth¢ embakments will facilitate
deteriorating the transportation system 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.

Decreaed silt deposition in th
Polder will result into improve(
drainage and navigation in interr
lakes/khals, increased usage
surface water for irrigation, an
reduced water logging problem.

Bank revetment
(2.45 km)

River bank erosion would furthe
deteriorate the embankments and 13
resources would be damaged/ lost.

Bank revetment will providg
enhanced protection against eros
by wave action, storm surges &
currents, and will result int
preservation of Polder and |
land/agriculture resources.

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

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

Slope protection
(6.00 km)

Continued weakening of embankmen
continuoussubsidence of embankmer

due to traffic load and wave action; la

Slope  protection  works  wil
strengthen the embankments &
protect them against subsiden
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Proposed Works
under CEIP-1

ONo Projectd ¢

OWith Project

resources would continue to

damaged/ lost.

wave action, and wear and tear.

Replacement o
drainage  sluices
with drainage
cumflushing
sluices.

Continued use of the existing draina
sluices for both flushing and draina
would cause further damage to the
structures. As a result, water logging g
drainage congestion would be increa
due to nalfunctioning of the sluices.

Drainagecum+lushing sluices will
be more efficient and dry season r
cropping practice will be possible

sweet water can be stored and u
later in the dry season for irrigation

Replacement of th
existing  flushing
sluices

No dry season agriculture practice W
be possible. Shrimp culture durir
January to May, as sweet water can
be used in the periods of low rainfall.

Replaced flushing sluices wi
facilitate better agriculture practicg
increased dry seasorcei cropping
and reduced shrimp culture thus
benefiting the poor farmers.

Cultivable lands and irrigable lands w
further decrease in future.

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

Construction off
new flushing
sluices
Aforestation
(22.7ha)

Wind and wave action during cyclon
would cause severe damage.

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

Re excavation o
Drainage Channel
(63.21 km)

Depth of water bodies would furth
decrease, and drainage congestion
water logging will further increase.

Depth of water bodies will increas
water logging and drainag
congestion will decrease and fi
habitats will increase.

5.2 Site Selection Alternatives

Since CEIPI is a rehabilitation project, no site alternatives were available to be considered.
However, a comprehensive muttiteria analgis was carried out to prioritize the polder

rehabilitation under CEHP. The analysis results are presentedable 5.2
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Table 5.2: Results of Multi-criteria Analysis to Prioritize Polder Rehabilitation
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Breach caused by the cyclonic surge(AILA) and wave a
1 63/1A SD, ID, MD |[Anowara 7500 48 7 11 17 6 10 6 HRZ |15 0 0 MV 15 117 5 0 59 The embankment section is partly damaged due to erosid
2 |35/3 ID Bagerhat 6790 |40 9 |14 |8 3 8 |5 |MRz |10 [0 |o |mv |15 89 10 0 |s7 |Breach caused by the cyclonic surge and wave action
embankment section is partly damaged due to erosion
3 =2 MD Dacope 8097 |50 3 |a |5 2 |25 |15 |HRz |15 |1215]1 [mv |15 108 |5 0 |57 [Breach caused by the cyclonic surge and wave action
embankment section is partly damaged due to erosion
4 59/3C SD, MD Compangonj [16200 |42 8 13 - 0 5 3 MRZ [10 0 0 MV 15 115 5 0 46 Breach caused by the cyclonic surge and wave action.
5 48 SD, ID Kalapara 5400 38 - 0 3 1.125 |7 4 HRZ |15 0 0 MV 15 112.19 |5 0 40 Severe damage of embankment due to wave action
6 |41 D Koyara 2933 |25 5 o 14 5 - lo |wrz |5 |450 |0 |mv |15 88 10 0 |44 |Breach caused by the cyclonic surge and wave action
embankment section is partly damaged due to erosion
Breach caused by the cyclonic surge and wave action|
7 47/5 SD, ID, MD |Kalapara 7500 33 2 3 7 3 5 3 HRZ |15 0 0 MV 15 103.61 (10 0 49 embankment section is partly damaged due to erosion
8 |46 SD, ID Kalapara 4697 |40 5 |7 3 1 - o |HRz |15 |0 |o |mDV |10 124.24 |5 0 |sg |Breach caused by the cyclonic surge and wave actior
embanknent section is partly damaged due to erosion
9 |15 D Shymnagar |3441 |27 3 |5 |22 g |- lo |wrz |5 516 |0 [mv |15 68 15 0 |4 |Breach caused by the cyclonic surge and wave action
embankment section is partly damaged due to erosion
10 |64/2B SD, ID, MD | Chakoria 7736 |96 5 |7.167 |15.500 |6 - o |HrRz |15 |0 |o [mv |15 163 5 o |48 I/gfleeg‘gmkmem section is partly damaged due to eros
1 |71 sb Kutubdia  [5116 |40 o Jo |20 8 |- Jo |HRz |15 |0 |0 [wv |15 72 10 0 |4g |Breach caused by the cyclonic surge and wave actibg
embankment section is partly damaged due to erosion
122|471 SD, ID Kalapara 2478 |22 4 6371 - 0 2 1 HRZ |15 |0 0 MV |15 71 10 o |48 EI'ED;C';( CAEI‘EZed by the cyclonic surge and wave action
13 42 SD, ID, MD _[Barguna Sada|2794 28 - 0 3 1.125 |2 1 LRZ |5 0 0 MV 15 80 10 0 32 Embankment damaged and erosion cost due to wave act|
14 41/6B 1D, MD Barguna Sadal 7280 44 2 2.389 |6 2.250 |5 3 LRZ |5 0 0 MV 15 74 10 0 37 Embankmentlamaged and erosion cost due to wave actig
Breach caused by the cyclonic surge(SIDR & AILA)
15 |41/5 SD, ID, MD |Barguna Sadaj 3880 50 4 6 3 1 1 1 HRZ |15 0 0 MV 15 104 10 0 47  |wave action. The embankment section is partly damage
to erosion
16 65 ID Chakaria 6649 48 - 0 16 6 2 1 HRZ |15 0 0 MV 15 119 5 0 42 The embankment section is partly damaged due to erosid
17 |s8iL SD, ID Manpura 4200 |32 1 |1 2 1 - 0 |HRz |15 [630 |1 |mv |15 58 15 0 |47 |Breach caused by the cyclonic surge and wave actiog
embankment section is partly damaged due to erosion
. j Breach caused by the cyclonic surge and wave action|
18 69/NE ID Moheshkhali |2226 16 2 4 8 3 0 HRZ |15 0 0 MDV |10 36 15 0 47 embankment section is partly damaged due to erosion
19 66/2 ID gg)rfu Bazar & 2621 20 - 0 5 2 - 0 HRZ |15 0 0 MV 15 43 15 0 47 | The embankment section is partly damaged due to erosig
. Breach caused by the cyclonic surge and wave action|
20 66/4 ID Chakaria 3324 24 9 15 5 2 0 HRZ |15 0 0 MDV |10 53 15 0 57 emtankment section is partly damaged due to erosion
21 65/A 1D Chakoria 806 9 - 0 5 2 - 0 HRZ |15 0 0 MV 15 18 15 0 47 The embankment section is partly damaged due to erosid
. Breach caused by the cyclonic surge and wave action
22 66/1 SD, ID, MD |Cox's Bazar (4930 20 1 1 1 0 1 1 HRZ |15 0 0 MV 15 61 15 0 47 embankment section is partly damaged due to erosion
Bandar,
23 62 SD Patenga &5600 22 - 0 5 2 - 0 HRZ |15 0 0 MV 15 59 15 0 47 The embankment section is partly damaged due to erosid
Pahartali
24 |au7 ID, MD Mizaganj  |6984 |51 6 |10 o 3 |2 |z s Jo fo |mv |15 84 10 0 |41 |Breach caused by the cyclonic surge and wave action
1.50 embankment section is partly damaged due to erosion
Bhola Sadai
Borhanuddin, } Breach caused by the cyclonic surge(AILA) and wave a
25 56/57 D Charfassion, 123800 (250 5 7 15 6 15 9 HRZ 115 5571 |5 MV 15 534 10 0 46 The embankment section is partly damaged due to erosid
Daulatkhan
Breach causd by the cyclonic surge and wave action.
26 33 ID Dacope 8100 52 3 4 10 4 12 7 HRZ |15 1215 |1 MV 15 128 5 0 51 embankment section is partly damaged due to erosion
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27 65/A1 1D Chakaria 2800 20 - 0 2 1 0 0 HRZ |15 0 0 MV 15 40 15 0 46 The embankment section is partly damaged due to erosid
28 |58/3 SD g"jgg’r”;; 1308 |17 - 0 7 3 5 |3 |HRz |15 |0 |o |mDV |10 31 15 0 |46 |The embankment section is partly damaged due to erosid
29 58/2 SD Manpura 4312 28 - 0 7 2 4 2 HRZ |15 647 |1 MV 15 50 15 0 50 | The embankment section is partly damaged due to erosid
30 |ea/1C SD, ID Baskhali  [2151 |23 1 |nas |u 4031|- o |HRz |15 o |0 [wmDv |10 53 15 0 |45 |Breach caused by the cyclonic surge and wave action
embankment section is partly damaged due to erosion
31 63/1B 1D, MD Anowara 7300 21 - 0 - 0 - 0 MRZ |10 0 0 MV 15 36 15 0 40 -
32 72 SD, MD Swandip 22700 |58 9 15 - 0 - 0 HRZ |15 0 0 MDV |10 192 5 0 45 Breach caused by the cyclonic surge(SIDR ) and wave a
33 17/1 1D Dumuria 5020 45 - 0 37 14 - 0 LRZ |5 753 |1 MV 15 88 10 0 44 The embankment section isrfip damaged due to erosion
34 71 D Assasuni, 3110 34 1 1 18 7 R 0 Rz |5 467 |o MV 15 81 10 0 38 Breach caused by the»cyc_lomc surge(AILA) and wave a
Shamnagar The embankment section is partly damaged due to erosiq
Galachipa,
35 55/3 SD, ID Chafassion 9845 56 - 0 - 0 5 3 HRZ |15 0 0 MV 15 236 -10 0 23 -
36 |55/2D sp,mp |Patuaknall gg,, MV 99
Dashmia
Patuakhali,
37 55/2E MD, ID Dashmina, 10535 MV 123
Bouphol
38 67/B ID Teknd 900 8 - 0 7 3 - 0 MRZ [10 0 0 MDV_ |10 26 15 Naf River 5 43 The embankment section is partly damaged due to erosiq
39 |eaP1 sb Moheshkhali |1800 |13 1 1 s 2 |- lo |HRz |15 |0 |0 |mpv |10 % 10 0 |ss |Breach caused by the cyclonic surge and wave action
embankrent section is partly damaged due to erosion
40 |64/1B ID, MD Bashkhali  [8000 |53 5 |7.167 |- 0 - 0 |HRz |15 |0 o [MDV |10 144 5 o |37 3:/?25{?358" by the cyclonic surge(SIDR & AILA)
41 |e1/1 SD Sitakunda ~ [8769 |27 1 2150 |- 0 - 0 |HRz |15 |0 o [mMDV |10 107 5 0 (32 aﬁfggcﬁgﬁ“d by the cyclonic surge(SIDR & AILA)
Teknaf & ) . Breach caused by the cyclonic surge and wave action|
42 |67IA MD Ukhiya 1500 |13 0 0 5 2 0 MRZ (10 |0 0 MDV |10 48 15  |Naf River 5 42 | cmbankrant section is partly damaged due to erosion
43 70 SD, ID, MD [Moheshkhali (3025 32 - 0 5 2 - 0 HRZ [15 0 0 MDV |10 122 5 0 32 The embankment section is partly damaged due to erosid
44 67 ID Teknaf 2000 13 - 0 5 2 - 0 MRZ [10 0 0 MDV_ |10 46 15 Naf River 5 42 The embankment section is partly damaged due to erosid
45 |65/A3 ID Chakaria 604 10 0 0 - 0 1 1 HRZ |15 |0 0 MDV |10 26 15 0 41  [Breach caused by the cyclonic surge and wave action
46 |592 D Ramgati 21255 |82 6 |o 4 1 1 |1 |MrRz |10 [0 |o |mv |15 190 5 0 |41 [|Breach caused by the cyclonic surge and wave action
embankment section is partly damaged due to erosion
Debhata, . Breach caused by the cyclonic surge and wave action
47 3 ID Kaliganj 22267 |64 1 1 1 0 2 1 LRZ |5 3340 (3 MV 15 155 5 IssamotiRiver |10 40 embankment section is partly damaged due to erosion
48 41/1 SD, MD Barguna Sada]4048 34 - 0 - 1 MRZ |10 0 0 MV 15 83 10 0 35 -
Bagerhat,
Chitalmari, . .
49 |36/1 ID Fakirhat, 40343 |95 o o 40 15 |- fo |trRz |5 |eosi|s |mDV |10 190 |5 0 |40 B'egc"k"a“sed by the CVCI'O'L'C by gnd wave action
Morelgori, embankment section is partly damaged due to erosion
Rupsa
50 47/2 ID, MD Kalapara 2065 17 - 0 - 0 1 0 HRZ |15 0 0 MDV_ |10 39 15 0 40 -
51 4714 SD, ID, MD [Kalapara 6600 57 0 0 - 0 - 0 HRZ [15 0 0 MV 15 150 5 0 35 Breach caused by the cyclonic surge(SIDR ) and wave a
52 40/1 SD, ID, MD [Pathargatha 2105 23 - 0 - 0 - 0 MRZ [10 0 0 MV 15 91 10 0 35 -
53 40/2 SD, ID, MD [Pathargatha [4453 36 - 0 - 0 - 0 MRZ [10 0 0 MV 15 85 10 0 35 -
54 45 SD, ID Amtali 4089 27 - 0 - 0 - 0 MRZ [10 0 0 MV 15 96 10 0 35 -
55 |23 ID Paikgacha  |5910 |37 12 19 7 - o |rRz |5 |87 |1 |mDV |10 123 5 0 |so [Breach caused by the cyclonic surged wave action. Ti
embankment section is partly damaged due to erosion
56 66/3 SD, ID, MD [Cox's Bazar (4832 52 - 0 11 4 - 0 HRZ [15 0 0 MDV |10 133 5 0 34 The embankment section is partly damaged due to erosid
. Breach caused by the cyclonic surge and wave action
57 55/1 SD, ID Galachipa 10325 |46 1 1 0 0 5 3 LRZ |5 0 0 MV 15 145 5 0 29 embankment section is partly damaged due to erosion
58  |55/28 ID, MD Galachipa  [2600 |30 2 |2 o J2 |1 Jwrz s fo Jo [mv |5 81 10 0 |sa |Breach caused by the cyclonic surééLA) and wave actio
The embankment section is partly damaged due to erosig
59 29 1D Batiaghata, 8218 49 2 13 5 - 0 LRZ |5 1233 |1 MV 15 102 10 0 39 Breach caused by the cyclonic surge and wave action

Polder 33 86



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

Environmental Impact Assessment
Chapter 5: Analysis of Project Alternatives

o g c 5]
S |z : 5 % £ £l 9|2 .
¢ g Ez| e |2 | B Bl | B|Z | B8 |B|5| % |Se|® - B
. (=] = @ B < @ £ ] = c |5 = © = =) c < > = N c 5] = 2 )
<} = a £ sl | EX 2| & S| 8 |e~| 8 |[S0| 8 [6~| ® S |vbp| S8 | 8 £ T | B X
= [} 5 R o= € UE_,E a2 ‘G E a2 gE| 2 |e5| &2 |OL| 2 (7] < =Y T o 2 o 8 = <
i =) S 1 <8 sE |W¥| O o [ O |g¥| O |2cR| O |oZ| O 5 €53 22| © = o | 3 5
%) S o = a3 a2 |5 x | < [ x | S X |2 x = 3L x ‘S x i x
a = S 29 | ES |2 5 5 |5 5 | R 5 | S 5| § i sO | & 8 8 | °
. g & i = = (2 | =8 S |5 | =] 2 2 s | 2 =3 2
g |o 3 g g S = - @
- & = e o
Dumuria embankment section is partly daredgdue to erosion
Paikgacha, ) Breach caused by the cyclonic surge and wave action|
60 16 ID Tala 10445 145 ! 2 25 ° 0 LRz 15 1567 |1 MDV |10 108 5 0 33 embankment section is partly damaged due to erosion
61 |68 SD, ID Teknaf 3500 |27 o |o 5 2 - 0 [MRz |10 |0 |o [MDV |10 95 10 0 |so |Breach caused by the cyclonic surge and wave action.
embankment section is partly damaged due to erosion
62 |64/1A SD, ID Bashkhali  [5750 |58 1 o796 |2 0750 |- o |HRz |15 o |0 [wv |15 137 |5 0 |37 |Breach caused by the cyclonic surged wave action. T
embankment section is partly damaged due to erosion
63 [43/1A ID, MD Amtali 2675 |27 o |1 - 0 2 1 |MRz [10 |o o [mpv |10 51 15 0 |a7 [|Breach caused by the cyclonic surge  (SIDR) and
action. Breach closed by constructing ring bundh
64 43/2C SD, ID, MD |Galachipa 2753 26 1 1 - 0 1 1 LRZ |5 0 0 MV 15 54 15 0 36 Breach caused by the cyclonic surge (SIDR) and wave a
65 34/3 ID Bagerhat 3656 17 0 17 6 0 LRZ |5 0 0 MDV |10 55 15 0 36 The embankment section is partly damaged due to erosiq
66  |43/2A ID, MD Patuakhali 5182 |39 0 - 0 2 1 [trz |5 |o o |[mv |15 73 10 0 |s1 [Breach caused by the cyclonic surge(SIDR & AlLA)
2.00 wave action
67 |73/1(A&B) |SD, D, MD |Hatiya 21377 (80 4 |6 |28 11 |- fo |HRz |15 [0 |0 |mv |15 219 |10 0 |3s |Breach caused by the cyclonic surge and wave action
embankment section is partly damaged due to erosion
68 17/2 1D Dumuria 3400 11 - 0 - 0 - LRZ |5 510 |0 MV 15 28 15 0 35 -
Breach caused by the cyclonic surge(SIDR & AILA)
69 43/1 SD, ID, MD [Amtali 10600 |65 0 1 0 - 0 MRZ |10 0 0 MV 15 128 5 0 30 wave actio
1.50 L y
The embankment section is partly damaged due to erosid
70 28/2 1D Batiaghata 2590 20 - 0 - 0 - 0 LRZ |5 389 |0 MV 15 48 15 0 35 -
R Breach caused by the cyclonic surge and wave action|
71 32 SD, ID Sharankhola [13058 |63 2 2 21 8 0 HRZ |15 0 0 MV 15 126 5 0 45 embankment section is partly damaged due to erosion
72 61/2 SD Mirsharai 19855 |10 0 0 - 0 - 0 MRZ [10 0 0 MDV |10 54 15 0 35 Breach caused by the cyclonic surge and wave action
73 73/2 SD, MD Hatiya 11134 |48 - 0 0 0 - 0 HRZ |15 0 0 MDV |10 214 -10 0 15 The embankment section is partly damaged due to erosio
74 39/1A SD, MD Pathargatha |11740 |58 - 0 - 0 - 0 MRZ [10 0 0 MV 15 123 5 0 30 -
75 39/2C SD, MD Matbaria 10748 |55 - 0 - 0 - 0 LRZ |5 0 0 MV 15 122 15 0 35 -
76 41/4 SD, ID, MD [Barguna Sada|1741 19 - 0 - 0 - 0 LRZ |5 0 0 MV 15 46 15 0 35 -
Amtali,
77 44 SD, ID Kalapara 17530 |82 - 0 - 0 - 0 HRZ |15 0 0 MV 15 174 5 0 35 -
78 47/3 ID, MD Kalapara 2025 20 - 0 - 0 - 0 HRZ [15 0 0 LV 5 42 15 0 35 -
79 52/53A SD, ID, MD |Galachipa 3663 25 - 0 - 0 - 0 LRZ |5 0 0 MV 15 76 10 0 30 -
80 60 1D Sonagazi 9150 38 - 0 - 0 - 0 MRZ [10 0 0 MDV |10 63 15 0 35 -
81 64/2A 1D, MD Chakoria 3750 34 - 0 - 0 - 0 HRZ |15 0 0 LV 5 34 15 0 35 -
82 31 MD Dacope 7288 47 - 0 4 2 4 2 LRZ |5 1093 |1 MV 15 126 5 0 29 The embankment section is partly damaged due to erosid
83 [1314/2 D Koyara 17854 |93 o o 17 6 - 0 Rz |5 |2678 |2 |mv |15 156 5 0 |34 [|Breach caused by the cyclonic surge avake action. Th
embankment section is partly damaged due to erosion
84 |31/Part MD Batiaghata 4848 |29 - 0 9 3 - 0 LRZ |5 727 |1 MDV_ |10 86 10 0 29 | The embankment section is partly damaged due to erosig
85 22 MD Paikgacha 1630 20 - 0 10 4 - 0 LRZ |5 245 |0 MDV |10 50 15 0 34 The embankment section is partly damaged due to erosid
86 06-08 (Ext) |ID E:ltgmr:’ 8330 9 - 0 8 3 - 0 LRZ |5 1250 (1 MDV |10 26 15 0 34 | The embankment section is partly damaged due to erosid
87 1819 ID Paikgacha 3380 32 - 0 9 3 - 0 LRZ |5 507 |0 MDV |10 76 10 0 29 | The embankment section is partly damaged due to erosig
88 43/2E ID, MD Patuakhali 1650 20 - 0 - 0 6 4 LRZ |5 0 0 MDV_ |10 89 10 0 29 -
89 34/1 1D Bagerhat 2212 10 - 0 8 3 - 0 LRZ |5 332 |0 MDV |10 28 15 0 33 The embankment section is partly damaged due to erosid
90 9 1D Paikgacha. 1255 8 - 0 6 2 - 0 LRZ |5 188 |0 MDV |10 28 15 0 32 The embankment section is partly damaged due to erosid
91 39/2A 1D, MD Bamna 5080 32 - 0 - 0 4 2 LRZ |5 0 0 MDV_ |10 88 10 0 27 -
92 55/4 SD Galachipa 5142 33 - 0 - 0 4 2 LRZ |5 0 0 MDV |10 136 5 0 22 -
93 21 MD Paikgacha 1417 17 - 0 5 2 - 0 LRZ |5 213 [0 MDV |10 37 15 0 32 | The embankment section is partly damaged due to erosig
94 20, 20/1 MD Paikgacha 1600 23 - 0 5 2 - 0 LRZ |10 240 (0 MDV_ |20 59 30 0 93 | The embankment section is partly damaged due to erosig
. } Breach caused by the cyclonic surge and wave action
95 4 ID Assasuni 10500 (80 2 2 21 8 0 LRZ |5 1575 |1 MDV |10 153 5 0 32 embankment section is partly damageé ¢ erosion
96 1 1D Assasuni, 28381 |96 1 1 1 0 3 2 LRZ |5 4257 |3 MV 15 171 5 0 31 Lowest Pocket Silted Up. Breach caused by the cyclonic
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Debhata & and wave action. The embankment section is partly dal
Satkhira due to erosion
Kumiriya  to
g7 |Sonaichari i Sitakunda ~ |1610 |5 0o |0557 |- 0 - o |HRz |15 o |o |mv |15 8 15 0 |ag |Breach caused by the cyclonic surge(SIDR & AlLA)
Flood Contro wave action
Project
98 41/2 SD, ID, MD [Barguna Sada| 3644 39 - 0 - 0 1 0 LRZ |5 0 0 MDV |10 118 5 0 20 -
99 43/2F ID, MD Amtali 4453 32 - 0 - 0 - 0 MRZ [10 0 0 LV 5 53 15 0 30 -
100 |72 D Assasuni.  |10486 |60 1 |2 | 7 |- lo |z |5 |1573|1 |mDV |10 116 |5 0 |30 |Breach caused by the cyclonic surge and wave actior
embankment section is partly damaged due to etosio
Abhaynagar,
101 |24 ID Dumuria, —1og340 |26 - o o |- |o |rz |5 |azs1{3 |v |5 61 15 0 |28 |
Keshobpur,
Manarampur
102|008 D Assasuni, 119450 |53 1 |2 o 4 |- lo |rz |5 |27e8|2  |mDV |10 128 |5 0 |28 [Breach caused by the cyclonic surge and wave aclitg
Satkhira, Tala embankment section is partly damaged due to erosion
103 [55/2C ID, MD Galachipa 6275 48 - 0 - 0 3 2 LRZ |5 0 0 MDV |10 73 10 0 27 -
104 |26 ID Dumuria 2696 29 - 0 2 1 - 0 LRZ |5 404 |0 LV 5 66 15 0 26 The embankment section is partly damaged deedsion
105 [28/1 ID Dumuria 5600 23 - 0 - 0 - 0 LRZ |5 840 (1 LV 5 65 15 0 26 -
106 |2 D Assas_unl, 11296 |64 0 1 10 4 R 0 Rz |5 1694 |1 MDV |10 129 5 0 26 Breach caused by th_e cyclonic surge and wave action.
Satkhira embankment section is partlyrdaged due to erosion
107 |1012 ID Koyara, 16315 |67 2 |2 3 1 - 0 Rz |5 |2447|2 |mDV |10 119 5 0 |25 |Breach caused by the cyclonic surge and wave actior
Paikgacha embankment section is partly damaged due to erosion
108 [27/1, 27/2 ID Dumuria 4260 45 - 0 - 0 - 0 LRZ |5 713 |1 LV 10 109 30 0 86 -
109 [41/3 ID, MD Barguna Sada] 1053 20 - 0 - 0 - 0 LRZ |5 0 0 LV 5 43 15 0 25 -
110 [41/6A SD, MD Barguna Sadaj 3850 33 - 0 - 0 - 0 LRZ |5 0 0 LV 5 49 15 0 25 -
111 [41/7A 1D, MD Betagi 6220 39 - 0 - 0 - 0 LRZ |5 0 0 LV 5 51 15 0 25 -
Galachipa,
112 |43/2B ID, MD Amtai, 5460 42 - 0 - 0 - 0 MRZ |10 0 0 Lv 49 15 0 25 -
Patuakhali
113 [43/2D ID, MD Patuakhali 6500 43 - 0 - 0 - 0 LRZ |5 0 0 LV 5 50 15 0 25 -
114 |52/53B SD, ID, MD [Galachipa 4064 34 - 0 - 0 - 0 LRZ |5 0 0 LV 5 96 10 0 20 -
Patuakhali,
115 |[55/2A ID, MD Galachipa, 7166 43 - 0 - 0 - 0 LRZ |5 0 0 Lv 5 80 10 0 20 -
Amtoli
116 [59/1A ID Companiganj, (15506 |36 - 0 - 0 - 0 LRZ |5 0 0 LV 5 98 10 0 20 -
Kaligani Lowest Pocket Silted U
117 |5 ID, MD gan, 55061 192 2 3 12 5 - 0 LRZ |5 8259 |7 MV 15 272 -10 0 24 Breach caused by the cyclonic surge and wave action.
Shymnagar ? y
embankment section is partly damaged due to erosion
118 |25 ID E&?;T;a 17400 |46 - o - 0 - lo |wrz [5 |2610]2 |v |5 83 10 0o |22 |
119 (30 MD Batiaghata 6396 40 - 0 - 0 - 0 LRZ |5 959 |1 LV 5 110 5 0 16 -
120 |59/1B ID f:ggirram' 18218 |40 - o |- o |- Jo |z s o |o | s 156 |5 o |15 |-
121 [59/3B SD, ID, MD |Shudharam  [31376 |63 - 0 - 0 - 0 MRZ [10 0 0 LV 5 182 5 0 20 -
122 [39/1B Matbaria 13100 |63 - 1 - LRZ |5 0 138 5 0 11 -
123 |41/7B Betagi 6150 - - LRZ |5 0 58 15 2 22 -
124 |Bibichini Betagi 4600 - - LRZ |5 0 33 15 3 23 -
125 |43/1B Kalapara 3000 - - HRZ |15 0 63 15 4 34 -
126 [CDSPRII Sonagazi 1981 - - HRZ |15 0 35 15 5 35 -
127 |Pumki Patukhali  |18550 - - LRZ |5 0 61 15 6 |26 |-
Laukathi
128 |ltbaria Patukhali 9650 - - LRZ |5 0 53 15 7 27 -
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Labukhali
Mirzagonj Mirzagonj, ) : ;
129 Rampura Patuakhali 16500 LRZ |5 0 69 15 8 28
130 |50/51 Galachipa 6935 - - HRZ |15 0 138 5 9 29 -
Kalapara,
131 (54 Amtoli, 13954 - - HRZ |15 0 174 5 10 30 -
Galachipa
Agailjhara,
132 [Satla Bagdd Wazirpur - - LRZ |5 0 59 15 11 31 -
133 |satla Bagd® Uzirpur, - - LRZ |5 0 196 5 12 (22 |-
Agailjhara
Uzirpur,
134 [Satla Bagds3 Agailinara - - LRZ |5 0 25 15 13 33 -
135 [59/2 Ext. Ramgati 4000 - - HRZ |15 0 52 15 14 44 -
136 |[Boychar Hatiya - - HRZ |15 0 159 5 15 35 -
137 |Cha Subornachar 1350 - - HRZ |15 0 24 15 16 |46 |-
Bagardonal
138 |Chr Subornachar 1200 - - HRZ |15 0 21 15 16 |46 |-
Bagardon&2
139 [Char Mojid Subornachar 850 - - HRZ [15 0 15 15 16 46 -
Notes:
a) Rate of marks = Full marks allotted for the criterion against lsigipeantity of the criterion except "Rehabilitation Cost".
b) Negative marks has been allotted in case of "Rehabilitation Cost" exceeding $30 Million (210 Crore BDT).
c) 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; MD = Marginal Dyke. [ [
f) BPW = Bank Protective Work. | [ [ [
9) Rehabilitation Cost considembankment section with one meter extra height over the existing designed level.
h) Special Criterion indicates territory loss due to erosion of polders located in border area. [
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5.3 Technical Alternatives

Once the problems being fatby the Polder and its inhabitants had been identified, several technical
alternatives were considered to address these is$hese alternatives are supposed to strengthen the
Polder embankment, protect river banks, protectembankment slope, improskeites and their
performance, and reduce drainage congestion and water logging. These technical alternatives and
their consequences are discussed in detdidbie 5.3below.

Table 5.3: Technical Alternatives for Polder 33

Proposed Alternative Options Consequence
Interventions

Strengthening o] No change in alignment and 1 The present vulnerable situation of 1
the embankment| re-sectioning/repairing of th{ embankment and thus the eatpolder would
existing embankment continue (similar t
discussed in earlier).

Retirement/relocation of th| Partial achievements of the Projg
existing embankment, as al objectives. NO protection against sto

where required surges and sea watsse.
Backing/minor inward shifting o] Same as above.
embankment with slop

protection

Resectioning of existing Higher and wide embankments would
embankment with new desig more effective and resilient, and W
heights (selected option). safeguad the Polder against storm surg
floods, and higher tides due to glok
warming. Hence, reduction in loss of liv
and assets caused by the natural disasters

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

Retirement of embankment Partial achievements of the Proje
objectives; decrease in Polder area;
continued erosio of the river bank.

Bank  Revetment (select¢ Bank revetment will provide enhanc
option) protection against erosion by wave acti
storm surges and currents, and will result i
preservation of Polder and its land/agricult

resources.
Protection 6| No change in the existin 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/
(simil as proijtedaet & ns

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

subsidence, wave action, and wear and te

Polder 33 90



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 a
wind could be mitigated to some exte
reducing loss of lives and assets.

Replacement o
drainage sluices

No change in the existin

structures

Continued use of the existing draing
sluices for both flushing and drainage wia
cause further damage to these structures.
result, water logging and drainage conges
would be increased due to malfunctioning
t he sl uices (si mil
scenario discussed in earlier).

Repairing of structures (possib
where there is no need of +e
sizing) (selected options 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 sluce (selectec
option for some of the sluice
depending upon need)

Drainagecum+lushing 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.

Regqulators with provision for
appropriate passages for fish g
small boats.

In addition to the above advantages,
structures will facilitate fish migration ar
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 water cannot be used in
periods of l ow r ai
projectdé scendar)i o d

Repair of the existing structures

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

of the existin
(selecte

Replacement
Flushing Sluices
option)

Replaced flushing sluices will fditate better
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 landsiliw
continue to decrea
projectd scenario d

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

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

Construction of new Flushin
Sluices (selected options
certain cases)

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

Reducing watel No action is taken. Depth of water bodies would furth
logging and decrease, and drainage congestion and V|
drainage logging will furthe increase (similar to th
congestion 6no projectod scenar

Channel reexcavation (selecte| Depth of water bodies will increase, wa

option) logging and drainage congestion W

decrease and fish habitats will increase.

Technical, Financi al, Economic, Environmental, and Social Considerations
of Selected Options

An attempt has made to evaluate the technical, financial, economic, environmental, and social
considerations of the selected options discussed above. This evaluation is preséalgd 5.4
below.

Table 5.4: Technical, Economic, Environmental and Social Considerations

Intervention . - . Consi(_jeration_s .
Technical Financial/Economic | Environmental | Social
Resectioning, | Better protectior] Financial savingy Improved Reduced loss ¢
Retirement/ against  cyclong from reduced surface  watel lives and assef
Relocation of | surges and watg damages caused I quality; that would bring
existing level rise flood improved natural| poverty reduction
embankment vegetation increased
with new employment
design heights opportunities  for
local people.
Protection to riverl Financial savings a| Reduced traffic Reduction of losg
bank erosion the  embankment| congestion of assets whict
will provide good| inside the poldel would bring
road transportatiol because ol poverty reduction
routes. improved
Prevention off Improved earning o] embankments, | Improved croppig
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

Polder 33 92



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

Environmental Impact Assessment
Chapter 5: Analysis of Project Alternatives

Considerations

Intervention . - . - - .
BRI Technical Financial/Economic | Environmental | Social
Bank Enhanced Financial savingg Improved Reduced loss ¢
revetment, embankment from reduced embankment lives and asset

slope protection

protection agains
tidal wave action

damages caused |
the floods; increase|

stability; reduced
soil erosion; and

which would bring
poverty reduction

of rivers, provide| life span for the provide good| increased
erosion protectior| infrastructure ~ ang¢ means ofi employment
associated wate transportation | opportunities  for
control  structures local people.
improved earningy
of local people
through employmen
during bank
revetment works an
slope protectior
works.
Foreshore Enhanced Financial savingg Improved Reduced loss ¢
plantation embankment from reduced embankment lives and asset
protection agains| damages caused [ stability; reduced which would bring
tidal wave action the floods and soil erosion;| poverty reduction
of rivers, provide| storms; increase( enhanced soil increased
erosion protectior] life span for the quality; employment
infrastructure  ang improved air| opportunities  for
associated watg quality; local people;
control  structures| enhanced income from
improved earningg aesthetic valug timber and othe
of local people| of the area. plantation
through employmen products.
during bank
revetment works an
slope protectior
works.
Replacement o| Better functionall Financial savingy Removal of| Better agriculture
existing performance in against damages dy inactive sluiceg practice could bé
drainage sluicq both flushing ang to water logging, would improve | achieved which
with drainage | drainage; drainage congestior| the drainage would improve
cumflushing achieving the and salinity| characteristics | cropping pattern
sluice and objectives off intrusion. enhance locq
construction of Polder and CEIP earnings, ang
new flushing| I Water logging,| reduce poverty.
sluices whes . drainage
needed Agricultural .
. , congestion
production will be
bocsted as dry would be
reduced.

season rice croppin
would increase
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Intervention - - - Consit_:ieratiorys -
Technical Financial/Economic | Environmental | Social
Channel Reduce wate| Enhanced Increase Increase in
re-excavation | logging and| agriculture  output] navigabiliy of | cultivable area
drainage the dredged soil cal water ways ang increased
congestion later be used in fish habitats| availability of
construction workg would improve,| irrigation water,
and will save| the  ecosysten thus increased farr
construction cost will be enhanced income for local
community;
increased farn
labor opportunities

5.4 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.

541 Material Storage

For project works in Polder 33, 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 sowrogitside the Polder; however 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 in
Polder 32, the polder locatedl the western periphery of Polder 33. The required materials would be
collected and transported from their respective sources to the Polder and then would be stored in the
stock yard to be used during construction phase.

542 Material Sources

The sources frorwhich the construction materials will be brought have been discussed below.

Soil for Embankments

For retirement, raectioning, and forwarding of embankments, about 9.86 million cubic meters of soil
will be required. The following options are availabbe $ourcing this material:

1 Ample quantity of soil can be obtained from 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 doiransportation needs, minimizing any additional
traffic related to material transportation, having minimal negative impacts in the borrow areas
since these areas will be siltegd within a few seasons, and having minimum environmental
and social impactelated to excavation and transportation.

9 Part of the required material can be obtained from thexcavation of the water channel
within the Polder, provided the quality of this material is technically acceptable. About 0.76
million cubic meters of e#nr will be obtained from rexcavation 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
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slightly more han the first option, in addition to some environmental and social impacts such
as traffic congestion and air pollution within the Polder.

1 About 0.99 million cubic meters of carried earth will be needed for construction works in
Polder 33. This carried d@arwill be collected from other places, where land owner will be
compensated by the contractor and there will be kept royalty between contactor and land
owner.

1 Some guantity of soil can be sourced from borrow pits inside the Polder. For this purpose
consat 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 considerationsngnaodt of
transportation and environmental and social impacts are likely to be similar the ones for the
second option, though land degradation may take place in addition to the air quality and
traffic congestion.

9 If the soil from the riverside just oudie the Polder embankment is not suitable, the material
may be obtained from the river beds having required material quality. This option will entail
higher cost of material transportation and other related environmental and social problems
such as trafti congestion, air and water pollution.

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

Sand

Sand would be needed for embankment improvement wooksyeting works, and for manufacturing
concrete blocks for slope protection works. Two 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
environmental 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 ng 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 $@®i@ been finalized. This
decision is likely to be taken during the construction phase.

543 Alternatives for Workforce Procurement

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

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

1 Employing bulk ofthe manpower from within the Polder and only bringing more skilled and
technical manpower 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 increasing the local ownership of the project. In view of these
advantages, this is the preferred option for manpower sourcing.
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544 Alternatives for Mode of Transportation

All the construction materials are to be transported through the river 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, trolleyexcavator etc. Therefore carrying of earth and other construction
materials should be done by small carts, non motorized vehicles, manual labor etc.

Waterways

Polder 33 is located along the right bank of Possur river. On the western periphery, thaspolder
bounded by Bhadra river and Chunkuri river.The Possur 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. The Chunkuri and Brengers are also navigable enough to be used

for construction purposes on the west. In the southern direction construction can be carried out using
the Dhangamatri river. However this river is shallow and not feasible for transportation throughout the
yed.

Apart from the Possur and Chunkuri rivers, all the other surrounding rivers are relatively narrow and
shallow and therefore small boats are recommended in these water bodies (Bhadra river, Dhangamari
river). While large Cargos, Burge, Trollers can maiang the Bigger rivers.

Roadways

While transporting materials to the stock yard from Khulna, the regional road through Chalna from
Khulna city bypass high way can be used (Same as Polder 32). This route includes a Ferri crossing the
Jhopjhopia river. The is another route available to enter Polder 33 through Bagerhat, and then
Mongla. Passur river needs to be crossed using Ferri to enter Polder 33 from Mongla road. The roads
inside the polder are deteriorated since the occurrences of cyclone Aila and Sid

Polder 33 96



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 Chapter describes 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 33 is located near the Sundarbans under the southwest region of Bangladesh. Topographically,
the sloping pattern of the polder area is mild from north to south and developed by the delta
development process. Before constrctof the polder, the low lying areas of the polder normally
used to be inundated by tidal flooding and were vulnerable due to storm surge for its flat topography.
The area of the polder is crisscrossed by many khals. The total area has moderate shapt and
portion of land is higher than the south. However, the contour map shows that the high lands are
situated on the banks of the river and khals. In the polder area, the elevation of the settlement and
agriculture land is in between 1.50 m to 2.15m aré® m to 1.05 m respectivelfigure 6.1 below
represent the land level of the polder in meter above the mean sea level (MSL).

6.1.2 Agro-ecological regions

As a part of Land Resources Appraisal of Bangladesh for agricultural development, Bangladesh has
been sbdivided into 30 agrecological regions and 88 suégions. 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 ofnprase future agricultural potential. Polder

33 falls agreecological region of Ganges Tidal Floodplaiigure 6.2).

Ganges Tidal Floodplain (AEZ -13)

This region occupies an extensive area of tidal floodplain land in the-segthpart 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 ezressed by innumerable tidal rivers and creeks whose
banks generally stand less than a meter above the adjdiasins. This entire zone lies within the
cyclone prone area.

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-ddtmareous Grey Flogthin soil is

the major component of general soil types. Acid sulphate 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-and sub
soils are neutral to mildly alkakn Soils of the Sundarbans area are strongly alkaline. 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@sihof the counyr
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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 theendive basins. Neoalcareous grey floodplain soil is 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 arsbissitare neutrato mildly
alkaline. The soils are formed from clam, 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 agriaribpre
production. The texture of topsoil of the polder area is clay (68%), loam (30%) and clay loam (2%).
Detailed soil texture is presentedTiable 6.1

Table 6.1: Soil texture of the polder area

Soil texture with depth (cm) % of NCA
Clay Loam Clay Loam
Topsoil (015cm) 68 30 2

Sources: SRDI, 2012

6.1.4 Land type

Classifications of land type are based on depth of inundation level during monsoon season due to
normal flooding on agriculture land. There are five land type classes: High land (Above flood level)
Medium highland (Flooding depth@ cm), Medium lowland (Flooding depth-280 cm), Low land
(Flooding depth 9270 cm) and Very lowland (Flooding depth >270 cm). The polder area is
dominated by medium highland (58%). The highland and medium lowlaadasgeabout 32% and

10% respectively. Detailed land type is presentehinle 6.2.

Table 6.2: Area under different land types

Land type Area (ha) Percent
High land 1,653 32
Medium high land 2,950 58
Medium low land 517 10
Low land 0 0
Very low land 0 0
Total 5,120 100

Source: Estimation from main consultant and field information

6.1.5 Land use

The total polder area is about 8,600 ha of which about 5,120 ha is available for cultivation. The
settlements and water bodies cover about 40% of the totabfatea scheme. About 3,557 ha, 1,348

ha and 215 ha of NCA are being used for single, double and triple cropped area. The percentages of
single, double and triple cropped area are about 70, 26 and 4.2 of the NCA respectively. Detailed land
use of the scheenareas is presentedTiable 6.3
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Table 6.3: Present land use of the polder 33

Land use Area (ha) %

Total area 8,600 100
Settlement 2,254 26

Water bodies 1,226 14
Agriculture land 5,120 60

Single crop 3,557 70

Double cop 1,348 26

Triple crop 215 4.2

Total cropped area 6,898

Source: Estimation from main consultant and field information

6.1.6 Farming practices

Farming practices within most of the Polder area are influenced by theclagatic conditions
prevailing in Khaif (March-October) and Rabi (NovembE&ebruary) seasons. The crop year starts
from the Kharifl season which is characterized by high temperature, high evaporation, low humidity
and low rainfall. Kharifll season is characterized by high rainfalls, lowemperatures, 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 evaporation, insignificant
rainfalls and low humidity Kharif-Il crops are harvested in the Rabi season and Rabi crops are
harvested in Rabi season

The farming practices in Polder 33 are complicated due to physical, biological, climatological and
socioeconomic factors. The siltation of rivers and channels cause draioagestion during
monsoon. Natural calamities like cyclone and surge cause devastating crop damage in the polder area.
Scarcity of sweet water for irrigation during dry season is also responsible for texpamsion of

the agriculture farming practices.nQhe other hand, saline surface water creates very favorable
environment for brackish water fish culture. The environment of polder is also suitable for fish cum
paddy cultivation. A limited variety of crops are grown due to unfavorable situation pngviailthe

polder area. Rice is the main crop grown because of its adaptability in diversified ecological
conditions.

6.1.7 Present Cropping pattern and intensity

Existing prominent cropping pattern is Fallew. Aman (HYV) - Fallow which is practiced in about
53.7% of the net cultivable area (HL 12.98% and MHL 40.72%). The cropping intensity is about
135%. Detailed cropping patterns by land type are preseniabla 6.4

Table 6.4: Present Cropping Pattern in polder 33

Land Type Kharif -I Kharif -1 Rabi Area % of
(March-June) | (July-October) (Nov-Feb.) (ha) NCA
High land Sugarcane Sugarcane Sugarcane 8 0.15
High land Orchard Orchard Orchard 15 0.29
High land Vegetables Fallow Potato 200 3.9
High land B. Aus (Local) | T. Aman (HYV) | Fallow 420 8.2
High land T. Aus (Local) | T. Aman (HYV) | Watermelon 200 3.9
High land Chilli T. Aman (Local) | Spice 15 0.29
High land T. Aus (Local) | Fallow Chilli 20 0.39
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Land Type Kharif -I Kharif -1 Rabi Area % of
(March-June) | (July-October) (Nov-Feb.) (ha) NCA
High land T. Aus (HYV) | Fallow Vegetables (W) | 110 2.14
High land Fallow Aman (HYV) Fallow 665 12.98
Subtotal 1,653 32.28
Medium High land | T. Aus (HYV) | T. Aman (Local) | Fallow 400 7.8
Medium High land | Vegetable Fallow Vegetables 40 0.78
Medium High land | Fallow T. Aman (Local) | Potato 28 0.5
Medium High land | T. Aus (HYV) | Fallow Boro HYV 90 1.75
Medium High land | Fallow T. Aman (Local) | Fallow 307 5.99
Medium High land | Fallow T. Aman (HYV) | Fallow 2,085 40.72
SubTotal 2,950 57.61
Medium Low Land | T. Aus (Local) | Fallow Boro (HYV) 220 4.29
Medium Low Land | T. Aus (HYV) | Fallow Pulses 20 0.39
Medium Low Land | T. Aus (Local) | Fallow Pulses 180 3.51
Medium Low Land | Fallow Fallow Oilseeds 20 0.93
Medium Low Land | Fallow Fallow Spices 52 1.01
Medium Low Land | Fallow Fallow Oilseeds 25 0.48
SubTotal 517 10.09
Grand Total 5,120 100

SourcesMain consultant and field information.
6.1.8 Cropped Area and Production

Detailed cropped area, crop production, yield rate, damaged area and production loss are presented in
the following sections.

Total cropped area is about 6,898 of which 5,710 ha is covered with rice. The rice cropped area is
about 82.7% of the total cropped area and the rest 17.3% is occupied-bgencrops. Among the

rice, T Aman (HYV), T Aman (Local), T Aus(HYV), T Aus (Local) , B. Aus, and Boro (HYV) are
being grown on 3,570 ha, 550 ha, 620 ha, 240 ha, 420 ha, and 3E3ectively. Nowrice crops

include Sugarcane, Orchard, Potato, Water melon , Spices, Chilli, S Vegetables, W. Vegetables,
Pulses and Oilseeds grown on 8, 15, 228, 200, 67, 35, 240, 150, 200, and 45 ha respestbieely (

6.5).

The total crop produain has been calculated on the basis of darfregearea and damaged area. In

the damaged free area, the normal yield of crops has been considered under the study. In the damaged
area the damaged vyield against the damaged area has been considered. Deiserpagssed as:

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

Total paddy production is about 11,792 metric ton of which the contribution of T Aman (HYV), T
Aman (Local), T Aus(HYV), T Aus (Local) , B. Aus, and ®o(HYV) are 7,069 metric ton, 1,100
metric ton, 1,674 metric ton, 360 metric ton, 504 metric ton and 1085 metric tons respectively. The
percentages of contribution of production of T Aman (HYV), T Aman (Local), T Aus (HYV), T Aus
(Local), B.Aus, and BorgHYV) are about 60, 9, 14, 3, 4 and 9 respectively. Totakriwn crop
production is 15641 metric ton. The production of Sugarcane, Orchard, Potato, Water melon , Spices,
Chilli, S Vegetables, W. Vegetables, Pulses and Oilseeds are 240, 180, 342B%06Q,5, 1,860,

1200, 250 and 63 metric ton respectivalgalfle 6.5.
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Table 6.5: Cropped area, production, damaged area and production loss in polder 33

Crop name Total Damage free | Damaged area Total Production
Cropped area production lost
Area (ha) | Area | Yield Area | Yield (ton) (ton)
(ha) | (tha) (ha) (t/ha)
RiceT. Aman| 3,570 2,142 | 25 1428 | 1.2 7,069 1,856
HYV
RiceT. Aman| 550 440 | 2.3 110 0.8 1,100 165
Local
RiceT. Aus | 620 620 | 2.7 - - 1,674 -
HYV
Rice-T.Aus 240 240 |15 - - 360 -
Local
RiceB. Aus 420 420 | 1.2 - - 504 -
Rice-Boro HYV | 310 310 |35 - - 1,085 -
Total rice 5,710 4,172 1538 11,792 2,021
Sugarcane 8 8 30 - - 240 -
Orchard 15 15 12 - - 180 -
Potato 228 228 |15 - - 3,420 -
Water melon 200 200 |40 - - 8,000 -
Spices 67 67 5.6 - - 375 -
Chilli 35 35 15 - - 52.5 -
S.Vegetables 240 120 10.5 120 5 1,860 660
W.Vegetables | 150 75 12 75 4 1,200 600
Pulses 200 200 |1.25 - - 250
Oilseeds 45 45 1.4 - - 63
Total non-rice 1,188 993 195 15,641 1,260
Total 6,898 5,165 1,733 27,432 3,281

Source: Main consultant and field information, 2012

Figure 6.4: Fallow land in Boro season

Polder 33 104




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

6.1.9 Crop Damage

Crop damage data for the years 2@041 period (years) have been collected from the field in
consultation with stakeholder, farmers anfficials of the DAE. Average crop damage was calculated

on the basis of crop damage of four years. Crop production loss has been calculated using the
formula: Crop production loss = Total cropped area xdamage free yiéithmaged area xdamaged

yield+ damaged free area x damage free yield).

In the polder area about 1,538 ha and 195 ha area of rice andeorop fields were affected due

to drainage congestion, drought, salinity, natural calamities like cyclone Sidr, Aila, pest and diseases
infesttion etc. respectively. Total production loss of rice andrimnhas been estimated as 2,021
metric ton and 1,260 metric ton respectivaialfle 6.5.

6.1.10  Agricultural Input

Fertilizer and pesticides application

The rate of use of fertilizer per hectaregiga considerably from farmer to farmer depending on soil
fertility, cropping pattern and financial abilityféble 6.6. The major fertilizers used in this area are
Urea, TSP and MP. The quantities of fertilizer used by the majority of farmers are Igelograt

than the recommended doses and the proportions of tlresaperphosphate (TSRhd muriate of
potash (MPapplied are unbalanced. The use of nitrogenous fertilizer (Urea) is higher than other
chemical fertilizers. Generally farmers did not usenara or compost in their 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 in the project area

Crop Name Fertilizer (Kg/ha) Pesticide
Urea | TSP | MP | Gypsum | Zinc | Manure (Tk/ha)
T. Aman (HYV) 150 130 |60 - - - 1400
T. Aman (Local) | 120 89 30 - - - 1100
T. Aus (HYV) 180 175 | 140 | - - - 1000
T. Aus (Local) 112 75 48 - - - 500
Boro (HYV) 250 125 | 80 - 2500
Potatoes 250 - - - 1500
Chilli 80 60 40 - - - 400
S. Vegetables 130 100 |67 - - - 2000
W. Vegetables 250 150 130 | 30 - - 1500
Watermelon 100 60 50 700
Spices 70 50 40 - - - 500
Oil seeds 80 50 30 - - - 300

Source: Main consultant and field information, 2012

The use of pesticidedepends on the degree of pest infestation. Majority of the farmers applied
pesticides in T. Aus (Local/HYV), T. Aman (Local/HYV), Boro, Chilies, Potatoes, Vegetables and
Spices crops. The major insects as reported by the farmers are Yellow Stem botaspacéar

cutting caterpillar, Red pumpkin beetle, Epilachna beetle, Brinjal shoot and fruit borer, Fruit weeuvil
etc. Local farmer reported that they are using different types of pesticides such as Ripcord, Sunfuran
(granular), Diazinon (liquid), Rovrdpowder) etc. to prevent pest infestation in rice, vegetables and
other croplands. Farmers of the polder area applied pesticides once or twice in a season.
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Seeds

Seed plays a crucial role in crop production. Quality seed is important to get optimurnosielany
crop. More than 85% germination rate, free from disease infestation and high yield potential need to
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
and T.Aman. Medium and small farmers meet their requirement from neighboring farmers or local
markets. Various improved crop seeds (HYV/Hybrid) are provided by BADC and private seed
dealers. Market price of the private dealer seeds is higher than BADC seedaltTolerant cultivars

are not available in the market and the farmers are also not aware about those. The seed 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 tiller
(Kg/ha) cost (Tk.) cultivation cost
Power tiller (%) | Bullock
T. Aman (HYV) |35 - 90 - 4,500
T. Aman (Local) | 40 - 90 - 4,500
T. Aus (HYV) 35 - 90 - 4,500
T. Aus (Local) 38 - 90 - 4,500
Boro (HYV) 30 4000 4,500
Potatoes 35004000 1000 90 - 4,500
Chilli 25 300 90 - 4,500
S. Vegetables 12 - 90 - 4,500
W. Vegetables 2-3 700 90 - 4 500
Watermelon 750 600 3,000
Spices 1-2 - 90 - 4 500
Oil seeds 1012 - 90 - 4,500

Source: CEGIS estimation, 2012

Irrigation

Irrigation coverageof the polder area is only about 6% of the total NCA during the dry season.
Irrigation is provided mainly in HYV Boro crops in the project area. Surface water is the major source
of irrigation using LLPs. External river$@ssur, Chunkuri, Bhadra, Sutarkhand Dhangmarj,

Khals Bajua khal, Taltola khal, Dowani khal, Khutakhali khal, Laudubi khal, Khajuria khal,
Banishanta khaland beels@aria Chital and Narki) are the major source of irrigation water. Most

of the farmers provide irrigation with surfaowvater for raising seedlings, land preparation and
transplantation up to mid March. But the availability of surface water for irrigation has been declining
due to siltation of the rivers, beels and khals. Irrigation cost for different crops in the pddes
presented iMTable 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
throughout the year. Theumber of labor requirement varies from crop to crop. The average labor
used in the study area is presented@iable 6.8
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Table 6.8: Labor used in the polder area

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

Source: CEGIS estimation, 2012

6.2 Water Resources

6.2.1 River System

The hydrological description of ¢hpolder area is defined based on external river system of Bhadra
Chunkuri which flows along the west, Chunkuri and Pashur River to the North, Passur River to the
East and Dhangmari River to the south. These external rivers are connected with manykimaésnal
through water control structures. The name of Khals Bhejankhali Khal, Khajuriar Khal, Bani
Santa Khal, Katakhali Khal, Borobaker Khal, Andarmanik Khal, Horitana Khal, Borobag Khal,
Chara Khal, Bodlar Khal, Ramnagor Khal, Dhopadii Khal, ShitabuiKhal, Singzhara Khal,
Chatnimary Khal,Dacope Khal, Jilakhali Khal, Kata Khal, Bajua Khal étit.the khals are getting

tidal flow through water control structures. But, maximum khals are silted up due to loose soil from
agriculture land and silt fromea through water control structures. A number of water bodies related
to polder 33 is shown below froRigure 6.5to Figure 6.8.

Figure 6.5: Passur river

Figure 6.6: Bhadra river

Polder 33 107



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

Figure 6.7: Borobag khal Figure 6.8: Bajua khal

6.2.2 Navigation in Rivers and Khals

The western periphery of the polder is bounded by Bhadra river and Chunkuri riverasEoe iver

(west), is a large river considering its depth and width. The river remains navigable throughout the
year. The Chunkuri and Bhandra rivers aalso navigable enough to be used for waterway
transportation. In the southern direction navigation can be carried out using the Dhangamatri river.
However this river is shallow and not feasible for waterway transportation throughout the year. The
internalkhals/ lakes are shallow and not navigable enough for the water way transportation of large
engine boats.

6.2.3 Drainage Congestion and Water Logging

The polder area comprises of a number of khals and channels characterized by tidal influences. Most
of these khls run from north to the south and perform drainage of the polder area. These channels are
also interconnected by a lateral channel running from the east to the west and draining into the main
rivers. Rain water does not drain out sufficiently due to Hiation in rivers and Khals which
remain disconnected from the main rivgassuduring the dry season.

Drainage congestion as a common issue has been defined for the total polder area though intensity
varies from place to place. The drainage performathcough linked canals has been gradually
decreasing in the existing spboject sites due to sedimentation both at the upstream and downstream

of the regulators and also due to poor operation and maintenance. The major areas severely affected
by drainagecongestion problems are Baniasanta, Laudoba and Dacope etc. About 35 % areas face
post monsoon drainage problem.

6.2.4 Tropical Cyclones and Tidal Flooding

Tropical cyclones are major threat to the coastal areas, causing 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 20ddrj%nd 2009 (Aila).

The cyclone Aila was more disastrous for the project area than that of Sidr. These cyclones directly
affected 50% people of the total polder area. It was destructive for world heritage Sunddmbans
natural protection of SW Banglash. During Aila, surge water entered into the project area by
overtopping the left bank of Sibsa. At that time the water level on the project site from the ground was
1 meter.
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Cyclones have been hitting the coasts of Bangladesh very frequently in the decades. From
19011957 only 11 cyclones had hit the coastal areas of Bangladesh, while from 1957 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 incrededes compared to the previous 57 years. (BMD)

In a frequency study carried out by Hennon, P. et 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.
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Figure 6.9: Drainage Congestion in Polder 33
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