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Glossary

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

Aman Group of rice varieties grown in the monsoon season and harvested in the post

monsoon season. This generally transplanted at the beginning of monsoon from
July-August and harvested in NovemH2ec. Mostly rairfed, supplemental
irrigation needed in places during dry spell.

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

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

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

B: When preceding a crop means broadcast (B. Aus)
Bagda: Shrimp Penaeus monodorrackish/slightly saline ater species.
Baor: Baor dead arm of a river in the Moribund Delta as in the case of the Ganges; also

called oxbow lake. It appears as a saucer shaped depression. The term baor is
synonymous to beel, familiar in the southwestern part of Bangladesh.

Bazar Market

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

Bepart Middleman in the marketing chain who transports the products to the other places,
useof term depends on the location, sometimes also used synonymously with retailer.

Boro: A group of rice varieties sown and transplanted in winter and harvested at the end of
the premonsoon season. These are mostly HYV &ty irrigated, planted in
DecenterJanuary and harvested before the onset of monsoon ir Karyl

Charland The chars, otherwise know as charlands, are riverine lands located in the active river
basins of the main rivers of Bangladesh. They are located on the banks of the river
and idands in the miesteam of the main channel that are created by the continual
shifting of these rivers and emerge from the deposition of sand and silt from upstream

Faria: Local trader/agent/intermediary.
Golda Prawn(Macrobrachium rosenbergii nonsalinefresh water species
Gher Farm lands converted into ponds with low dykes and used for cultivation of

shrimp/prawn/fish.

Haor: A back swamp or bowshaped depression located between the natural levees of rivers
and comprises of a numberluoéek.

Haat Market place where market exchanges are carried out either once, twice or thrice a
week, however not every day.
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Jaal Different types of fishing net to catch fish from the water bodies.

Jolmohol Section of river, individual or group dfeek (depression), ondividual pond owned
by the government but leased out for fishing. They are also called Jalkar, or Fishery.

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

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

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

Kharif: Premonsoon and monsa growing season. Cropping season linked to monsoon
between MarctOctober, often divided into khafif (MarchJune) and khar2 (July
October).

Kua/Kuri: Thisis a small ditch in agricultural farm that retain water during dry period. Also used

as fishtrap. This also refers tdeeper sites in the beel areas wherein the water is
retained all through the year including the dry periods. These are sites for the natural
spawning of native fishes.

Kutcha Toilet The earthen made latrine consist of a hole witlcower.

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

Pacca: Well constructed building using modern masonry materials.

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

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

Seasonal KhalWater not available in the khal all the year round.

Sidr. Major Cyclone, which hit Bangladesh coast on Novenise2007.
T. Aman When preceding a crop means transplanted (T. Aman).
Upazila: Upazila is an administrative subdivision of an district.

Water sealedA water sealed latrine is simply a pit latrine that has a water barrier to prevent odors.
These latrinesre simply pits dug in the ground in which human waste is deposited. A
water sealed latrine has a bowl fixture that has a set amount of water retained in it. It
is operated on the pour to flush system. These types of latrines can be connected to a
septictank system.
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Executive Summary

The Government of Bangladesh (GoB) is planning to implement the Coastal Embankment
Improvement Project, Phase | (CH)P under which seventeen polders will be rehabilitated and
improved in the coastal area of the countfifhe 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 caiied out. This document presents the EIA report of Polder 35/1, which is one of these five
polders.

Background

The coastal zone in southern Bangladesh adjoining the Bay of Bengal is characterized by a delicately
balanced natural morphology of an evolvitag delta subject to very high tides and frequent cyclones
from the Bay of Bengal encountering very large sediment inflows from upstream. The coastal zone,
in its natural state, used to face inundation by high tides, salinity intrusion, cyclonic stedms
associated tidal surgeb 1960s, polderization was started in the coastal zone of the country to
convert this area into permanent agricultural lafide polders in this area are enclosed on all their
sides by dykes or embankments, separating thé fesm the main river system and offering
protection against tidal floods, salinity intrusion and sedimentation. The polders were designed to
keep the land safe from regular tides and allow agriculture activities. These polders are equipped with
in- and autlet sluice gates to control the water inside the embanked area.

The polders were originally designed without proper attention to storm surges. Recent cyclones
caused substantial damage to the embankments and further threatened the integrity ofahe coast
polders. In addition to breaching of the embankment due to cyclones, siltation of peripheral rivers
surrounding the embankment caused coastal polders to suffer from water Jeggoiglead to large

scale environmental, social and economical degradat®oor maintenance and inadequate
management of the polders have also contributed to internal drainage congestion and heavy external
siltation. As a result, soil fertility and agriculture production in some areas are declining because of
water logging andalinity increase inside the polders.

The above reasons led the Government fmces its strategy on the coastal area from one that only
protects against high tides to one that would provide protection against frequent storm surges as well.
The long tem 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 network of nearly 5,700 km long embankments in 139 rgpldtee magnitude of

such a project is daunting and requires prudent planning. Hence, aphadéd approach of
embankment improvement and rehabilitation will be adopted over a period of 15 to 20 years. The
proposed CEIR is the first phase of this lortgrm program.

Location and Synopsis of Rehabilitation Work

Located inBagerhatDistrict of southernBangladeshthe Polder 35/1 covers a gross area of 13,058
hectare (ha) with et cultivable areaof 10,400ha. The Project aimsto enhance protection &agat

natural disasters, increase resilience during and after such disasters, and improve agricultural
production by reducing saline water intrusion. To meet these objectives, the key improvement and
rehabilitation works to be carried out in Polder 35/8emCEIRI are: e-sectioning of embankment
(49.70km); construction of retireg@mbankmen{6.30km); sea dyke(6.5 km); interior dyke (11 km);
construction ofL5 duices; repairing oftwo sluice construction ofL7 flushing inlets repaiing of three
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flushing inlets demolishing of threeflushing inlets re excavation ofirainagechannels(70.50km);

slope protection of embankme(it7.25km); and dforestation on the foreshore arg¢asha). Other
components of the CEIPwill include implementation of séal action plan and environmental
management plan; supervision, monitoring and evaluation of project impacts; project management,
technical assistance, trainings, and technical studies; and contingent emergency response.

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

Regulatory and Policy Framework

The Bangladesh Environment Conservation Act, 1995 (amended in 2002), requires that all
development projects shall obtain environmental clearance from the DepartmEntvimdnment

(DoE) , Mi nistry of Environment and Forest ( Mo EF
safeguard policies require an environmental assessment to be carried out for projects being considered

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

Under the Environmental Conservation Rules (1997) a classification system has been established for
development projects and industries on the basis of the project objective. These categories include
Green, Orange A, Orange B, aRed. The construction, reconstruction, expansion of polders and
flood control embankment is categorized as Red
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 environmental clearance from DoE. According to the World Bank
safeguard policies, the project has been classified as Category A, iofuiegh 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 Alternatives

Several alternatives were considered during the design phdse t he pr oj ect - These
projectdé alternative and technical alternatives.

The present situation of the polder is extremely vulnerable to cyclones, storm surges, wave action, and
climate change effects, and the Polder is not in a state todprogguired services particularly
protection against tidal inundation, efficient drainage, and minimizing the impact of cyclonic surges.
About 30 to 40 percent of the Polder area is vulnerable to salinity intrusion and water logging. Due to
high salinity ad scarcity of ground water during the periods of low rainfall, the area under irrigation

is limited to merely about 2 to 3 percent of the total Polder area. The silted up water channels are
resulting in limited navigation in their waterways, declininghéries, and increasing environmental
pollution. The proposed interventions under GEIRave been designed to address the above
mentioned problems of the Polder. If proposed interventions arenptEmented, the present poor

state of the Polder willcani nue and may further-pdejteci drateer n
not a recommended option.

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

Baseline Conditions

The Polder 35/1 is located in the soutBtveegion of Bangladesh near Sundarban. Topographically,
this area is flat and developed by sedimentation process by the three mighty rivers of the country. The
polder area is crisscrossed by a large number of creeks. The total area is basically thet e@tttral
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part a bit higher than the surrounding land. Administratively, the Polder covers parts of Sharankhola
and Morrelganjupazilas under Bagerhat district. The Polder area is situated in five unions namely
Khuolia, Dakhin Khali, Rayenda, Dhansagad&hontakata

As a part of land resources appraisal of Bangladesh for agricultural development, the country has been
subdivided into 30 agrecological regions and 88 subgions. The key parameters on the basis of
which this classification has been dadr out include physiography, soil properties, soil salinity, and
depth and duration of flooding. These parameters are relevant for land use and the assessment of
present and future agricultural potential. The Polder 35/1 lies inemgidogical zone ofhe Ganges

Tidal Floodplain.

The soil texture varies from clay to clay loam in the Polder 3Bidn-calcareous grey floodplain soil

is the major soil type in the Polder. Acid sulphate soils also occupy significant part of the area where
it is extensivelyacidic during dry season. In general, most of the top soils are acidic asdilsulre

neutral to mildly alkaline.

The gross area of the Polder 35/1 is 13,058 ha of which 10,400 ha is Net Cultivable Area (NCA). The
land utilization for crop production Ebout 80 percent in different seasons. About 20 percent area is
covered by settlements, water bodies, and other structures. The single, double and triple cropped areas
are about 49 percent, 40 percent and 11 percent, respectively. Land type classifidagocountry

is based on depth of inundation during monsoon season due to normal flooding on agriculture land.
There are five land types: High Land (HL, flooding: dept80&m); Medium Highland (MHL,

flooding depth: 3M0 cm); Medium Lowland (MLL, floding depth: 96180 cm); Low Land (LL,

flooding depth: 186860 cm); and Very Lowland (VLL, flooding depth: above 360 cm). About 11
percent, 87 percent and 2 percent of the net cultivable area in Polder 35/1 falls under HL, MHL, and
MLL land types, respectaly.

Farming practices within the Polder have adjusted to-elgratic conditions as well as to physical,
biological, and socioeconomic factors prevailing in area. The siltation of rivers and channels cause
drainage congestion/water logging during namrg natural calamities like cyclones and storm surges
cause devastating crop damage in the area. Scarcity of suitabkdalimmwater for irrigation during

dry months (December through April) is a major impediment towards expansion of irrigated
agricultue in the Polder. The conditions in polder are also suitable for fish cum rice cultivation. A
limited variety of crops are grown due to theconditions prevailing in the area. Rice is the main crop
grown because of its adaptability to diversified ecologa@iditions. Sugarcane and banana are
annual crops of the area. Various ware crops like, summer vegetables, winter vegetables, jute,
oilseeds and spices are also grown in the area.Total cropped area is about 16,875ha of which rice
occupies about 11,22fa and the rest 5,655 ha is covered with-rioe crops. The rice cropped area

is about 66 percent of the total cropped area. Among the rice crops, T. Aman (high yield variety
-HYV), T. Aman (local), T. Aus (HYV), T. Aus (local) and Boro (HYV) are conttihg about 47
percent, 38 percent, 11 percent, 2 percent and 2 percent of NCA respectively.

Polder 35/1 is hydrologically linked with the Baleswar River in the east and the south, Sannasir Khal
in the north and the Bhola River towards west. The main rivktee area the Baleswer and the

Bholai flow from north to south. The surrounding rivers have tidal influence and affect the flooding
and drainage system of the polder. The internal drainage system of the polder consists of numerous
khals In recent gars, the peripheral rivers have increased in size, especially after the occurrences of
Aila and Sidr. The rivers have eroded more lands due to the deterioration of erosion protection
structures and have eventually increased in width.

Land erosion and sedentation are among the key problems in the Polder 35/1. Erosibaasred
mainly in Rayenda, Southkhali, Dhansagar, Khantakata, Khaulia and other locations along the
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Baleswar and Bhola rivers. Erosion has destroyed land, homes and become an envir@muenta
social hazard. During cyclone Sidr and Aila, surge waves severely eroded the polder embankments. In
addition, regular tidal waves also weaken the embankments. Sedimentation is also a problem in the
polder area. Sediment characteristics are diffeirerihe tidal rivers andkhals The Baleswar and

Bhola rivers have sandy beds and mud banks along the shore, whereas tidal creeks tend to be choked
with very fine sediments. Especially in the Bhola River, the sedimentation rate is higher than in the
Baleswa River and the width of the Bhola River has become narrower than before. In the tidal rivers,
suspended sediments are mainly composed of silt and clay. On average, roughly 1 to 1.5 feet of
sedimentation takes place in the main rivers khals each year. Sedimentation in most of the
internalkhalsof the polder area causes bed level to rise and reduces their conveyance capacity.

Drainage congestion is another key issue in the Polder. The water channklsmlzad the Polder

cannot drain out water propgiparticularly during monsoon, primarily due to high siltation in these
water bodies as well as due to the malfunctioning of regulators. Drainage performance of the linked
khalshas also been gradually decreasing due to sedimentation at both upstredoavasieam of

the regulators. Most of the water control structures are been damaged which hampers proper drainage
of the polder. Over the years, improper maintenance of intddmals and malfunctioning of
regulators have resulted in drainage congeslimal waters frequently enter the polder areas through

the breached points of the embankments especially in Khontakata, Rayenda and Southkhali unions
and exacerbate drainage congestion. Roughly 12 to 15% area of the polded (@0®0Ba) is facing
drainage problem during monsoon.

The surface water quality in Polder 35/1 is influenced by the hydrological connections of the water
bodies within the polder area with the surrounding rivers. The rivers and lakes around the polder
provide tidal inflow into the plder during the periods of high tide or low rainfall. The water bodies
inside the polder are mostly free flowitkfals and apart from salinity intrusion during January to
April, the other water qualities parameters remain within the acceptable range.

The climate of the project area is tropical in nature with three seasons namely summengoen

from March to May, monsoon from June to October, and winter season from November to February.
The rainy season is hot and humid with about 88 percent ohtheabrainfall in the area. The winter

is predominately cool and dry. The summer is hot and dry interrupted by occasional heavy rainfall.
The project area lies in the south west part of Bangladesh, where monsoon comes in the month of
June and recedes irethate October. Data on meteorological parameters have been accumulated from
different secondary sources (Bangladesh Meteorological Departni#iD) and synchronized at
district level for Bagerhat. Maximum temperature occurs in the month of April aardusd 34°C

and average temperature during monsoon and is about 26° C. Monthly minimum temperature ranges
from 9°C to 23°C and the minimum temperature (December to February) is around 9°C to 11°C.The
annual average rainfall in the project area is 1,946 Manthly maximum rainfall was recorded as

983 mm in the month of June 2002. The average rainfall during monsoon is about 1,390 mm in the
project area.

Fish resources of the project area are diversified with different fresh and brackish water liqieiats.
water fish habitat of the project area including surrounding riverskamatl such asBhola and
Baleswar rivers achs major arteries of fish migration into and within the project area. These water
bodies play a vital role in maintaining fish productivitf internal open water. Bulk of the
commercial fish production is coming from culture fish habitats while the main catch of capture/open
water habitats comes from different seasonal and perddratd particularly during wet season. The
numbers of fishenen in the area is decreasing due to shrinkage of open water fish habitat, loss of
khalriver connectivity, presence of water regulatory structures onklilads and their improper
operations, and the corresponding decrease of fish catch. On the othexchewd/ture is developing
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in suitable ponds of congestion free highland area within the Polder. The Polder area is relatively
moderate in fish biodiversity inspite of a decreasing trend because of morphological changes,
obstruction to spawning migratiomatural and anthropogenic drying up of wild fish habitats,
indiscriminate fishing, and loss of riv&hal connectivity and water regulatory structureskbials as
described earlier as well.

Based on the Census Report of Bangladesh Bureau of Statist31f1, the population in the Polder

35/1 is 96,503. These include 46,943 males and 49,560 females. A total of 22,932 households exist in
the Polder with average size of 4.2 persons per household. The density of population is about 1,037
persons per squakilometer. The overall literacy is 57 percent, with male and female literacy being
56 percent and 59 percent, respectively. The literacy in the Polder is relatively higher than the
national average. According to the baseline survey, around 35 percemiséholds reported
agriculture as their main occupation. Beside this, the agriculture labor (22 percerdapricoiture

labor (10 percent), business/trading (8 percent), and service provision (3 percent) are some other
occupations of the Polder inhabitan About 30 percent of the farmers are cultivating their own land,
while about 35 percent are cultivating by taking share/lease of land along with their own. The
tenants/share croppers are 20 percent and absentee landlords are about 15 percerdén.the Pol

Consultation and Disclosure

Nine Focus group discussions (FGD) were carried out during in the public consultation process. In
order to conduct the FGD and consultation meetings, two checklists were prepared covering the
aspects including an overvievi thhe proposed CEHP, information on the ongoing EIA process, and
seeking information on the problems of the area with their potential solutions, the local needs and
demands have been discussed by giving equal opportunity to all participants attendieetiing.

During consultation meeting all relevant issues within the water resources, land resources, socio
economic resources, and disaster aspects were discussed in detalil.

During FGDs and consultation meetings, the EIA team displayed maps of the Brefecthared the

initial concepts on proposed interventions and facilitated the response of the participants. The national
level consultatiorwascarried out at the end of February in presence of Department of Environment,
other Government Institutionspdal and national Non Government Organizations. The &&S
updated incorporating findings of National level workshop.

Potential Impacts and their Mitigation

The project will include construction of 7.3 km of retired embankment, widening the base of9.7 k
of embankment and 5 km of forwarding of embankment, establishment of construction camps,
dredged soil disposal on the two sides of the dredged channel and construction of flushing inlets.

The potential environmental and social impacts associated vétipréconstruction phase of the
project include loss of agricultural land, loss of biomass, siltation due to loose soil, air and noise
pollution, change in landscape, displacement of people, and psychological impact on people who have
to change livelihood Among these, the impacts associated with acquisition of about 60 ha of land are
of foremost significancelhe activities will acquire 3.6 ha of single cropped field, 10.45 ha of double
cropped field, 9.35 ha of multi cropped field and 1.26 ha of orchiaisl estimated that about 1981
matured trees will be affected for construction of drainage sluice and flushing sluice. Of these 1,981,
1,120 trees are on the country side and 861 tre
temporary site dcilities may involve land clearing, land leveling, excavation, and construction of
buildings. It is estimated that approximately 20 ha of land will be required for construction of camp
establishment.
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The potential impacts during the construction phaskidte 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 hazards. The key oanstructi
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, repair and consbtmcof regulators, r@xcavation of water
channels, and waste disposal’he project works on the regulators in the area (Rayenda Bazar
Regulator at chainage 12.5 km and Khuriakhali Khal Regulator at chainage 6.6 km) are likely to
worsen the situation arekacerbate the water logging problefurthermore, Nalbunia, Dhansagar,
Amrabunia and Dakshin Rajapur are also likely to face water logging during post monsoon season.
After completion of construction activities, this temporary water logging will disappehefish

species includindPaisa, Betki, Horina Chingri, Khorsula, and Chatka Chiaggi reported to move
between the interndhals and beelduring breeding season (mid May to Julpuring construction
activities, the fish migration between the aedesrivers and interndhalsis likely to be affected. The
spawning time for open water fish in the khals is late June to August. Similarly, fish migration within
the Polder betweekhalsandbeelscan also be affected by the construction activities qadatly the

khal re-excavation. In addition to health and safety hazard due to heavy construction material tiger is
another threat for the construction labd@anstruction work near Bhola River will be conducted
during dry season. The work will be perfardhin congested residential areas, the construction
materials; debris from demolition of structures, dredgeterial willbe well protected.

The social impacts include social unrest due to conflict between local labour and outsideTlaéour,
presence obutside labor can potentially disrupt the privacy of the local population particularly
women whose mobility can be negatively affectede to reducing ofaine water intrusion in polder
area, the shrimp fish farming and its dependent levlihood wouidchjpacted. Many labours who are
involved in shrimp farming would be jobless.

The potential impacts during operation phase include soil and water contamination associated with
increased usage of fertilizers and hindrance in fish migration. Rain cuts aie quiblare the major

causes of embankment breaching of the Polder 35/1. Lack of regular maintenance has creates weak
point at the sensitive locations of the embankment.-fWEhtenance and increasing intensity and
magnitude of the cyclone and storm susijaultaneously 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, and crops in the Polder. Cafstruction
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 and west part of polder 35/1. In the south from Cl2&580eto
Chainage 29000, Bogi river is in between Sundarbans and Polder 35/1. In the west from chainage
29000 to 50,000 Sundarbans is separated by Bhola river from Polder 35/1. The main impact of the
polder on the Sundarban ecosystem situated acrossvéreigithe intrusion of more water on the
forest floor of Sundarban. This may enhance the height of the tidal inundation of the forest. This
enhanced tidal inundation, may imbalance the natural tide inundation features of the given ecosystem.
It is commony observed that in areas that have higher tide inundations, the species composition is
different than that is found in the areas that have lower tide inundations. Thus with the enhanced
inundation the species composition may gradually change.

Again if thequantity of water entering the Sundarbans increases, consequently the speed at which the
water enters the forest floor also increases, which in turn may cause two things, namely
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9 brings in more of coarser soil particles on the forest floor as it enténmajority of these get
deposited on 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 . Interviewing forest department it was revealed that In the past (during 1977/78) there
was good growth of ShingraCynometra ramiflorp at Terabaka area under Shoronkhala
range across the polder 35/1. Currently only a few of theat species is available.

It is however very difficult to 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 Sundakatolder is more.

To address the involuntary resettlement issues arising from acquisition of 60 ha of land and loss of
other private and or community structures, a resettlement action plan (RAP) has been prepared. To
address the impacts associated wititerial and equipment transportation and traffic congestion, the
contractor will prepare and implement a traffic management plan, which will ensure that sensitive
receptors such as schools and busy markets and bazaars are avoided during the peakaddvessTo

the air and water pollution, contractor will prepare and implement a pollution control plan which will
be included in the Environmental Action Plan prepared by the contractors. Similarly, to address the
safety and public health concerns, the carttr will prepare and implement an occupational health

and safety plan.

On the positive aspedhe construction work will generate a significant opportunity of employment
over its construction period to local people and other associated profesdrewte will also be
involved to carry out operation and maintenance related jobs to operate the hydraulic structures. It is
expected that the agriculture production will be increased; water logging will be decreased due to the
project which will create jabindirectly from agriculture, business and commercial services.

Environmental Management Plan

The environmental management plan (EMP) provides the implementation mechanism for the
mitigation measures identified during the present EAAcomprehensive EMRvhich focuses on
managing construction phasalated impacts should suffice in managing the potential construction
and operation phase impacts. The EMP will be attached with the Bidding Document. The
environmental management parameter will be includetierBoQ. Since most of the contractors do

not have clear understanding on the need of environmental management, some tend to quote very low
price for implementation of EMP and eventually cannot implement EMP as per design. To avoid this
problem, Fixed Budgewill be assigned for EMP implementation. The contractors may need
orientation on the requirement of the EMP in the-lgdeing meeting. The total cost of EMP
implementation for Polder 35/1 has been estimatd8¥k 25.0 million (without Training and Hieg

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

Extensive monitoring of the environmental concerns of the Polder 35/1 will be required as per World
Bank guideline. The monitoring program will help to evaluate: (i) the extent and severity of the
environmental impacts against the predicted impacts aselibe; (ii) 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 syibojects. Moreover, for all type of
monitoring, a comprehensiveatabase of the polder specific Environmental Impact and
Monitoring information will be created, which will help to evaluate the impacts easily.
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Furthernore, EMP identifies capacity building needs with respect to environmental management of
the Project, in addition to defining reporting and record keeping protocol.

Impacts on Near by Area

There are some areas having no embankments protection near3plddihese areas may suffer the
consequences of sedimentation in Baleswar River. Telikhali, Tushkhali, Atarkhali, and Saula are
some of the locations under Pirojpur district which are not under polder coverage. These areas are
under the inundation risk dag monsoon through the implementation of interventions in Polder 35/1
under CEIPI. In addition, sedimentation in smaller water bodies nhamely Bogi lake, Bhola river may
cause regular drainage congestion problems in its downstream. The navigabilityersf may
deteriorate over the years. A number of smaller water bodies may be permanently silted up. The
polders in the vicinity of polder 35/1 (polder 39/1, 35/2 and 37) as well as the unprotected areas
(Telikhali, Atarkhali, Tushkhali, Saola, Dhanisafa.etinions under Pirojpur district) will be more
exposed to saline water intrusion. Saline water will enter into the nearby areas from January to April.
Due to salinity intrusion for a longer period, water quality and soil quality may further deteriorate.

Institutional Responsibility and Report Requirement

The contractor is responsible for implementation of EMP during construction works and Project
Supervision Consultant is primarily responsible for supervision of the implementation of the EMP.
BWDB will conduct field inspections and surveys by the environment specialist (to be employed by
BWDB on regular basis) at field. S/he will report to the Senior Environment Specialist at Head
Quarter. The M&E consultant will be responsible for independent monitaridgmplementation of

EMP, and external monitoring and evaluation. DoE will be consulted if any complicated issues arise
during construction and operation stages. BWDB will apply for annual site clearance from DoE.
WMOs will be trained up to ensure envirmental management during project operation.
Environmental Management Unit of BWDB, strengthened through this project, will ensure and
oversee the environmental management during project operation.

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

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

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

of BWDB and contractor. ESC will ensure quality of the environmental screening/assessment with
EMP.
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Introduction

1.1 Background

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

Bangladesh is a low lying countrfhe coastal zone in southern Bangladesh adjoining the Bay of
Bengal is characterized by a delicately balanced rlanmgphology 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. The strength of the tides and the flatness of the delta causes the
tides to iffluence 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 subject to inundation by high
tides, salinity intrusion, cyclonic storms and associditdal surges.In 1960s, polderization was
started in the coastal zone of the Country to convert this area into permanent agricultural lands (see
Figure 1.1 for coastal polders)The polders in this area are enclosed on all sides by dykes or
embankments,eparating the land from the main river system and offering protection against tidal
floods, salinity intrusion and sedimentation. The polders lands are slightly higher than sea level. The
polders were designed to keep the land safe from the daily tidéowo far agriculture activities.
Without embankments the coastal communities would be exposed to diurnal tidal fluctuations. These
polders are equipped with-iand outlet sluice gates to control the water inside the embanked area.

1.2 Need of the Project

The coastal embankment system of Bangladesh was originally designed without much attention to
storm surges. Recent cyclones caused substantial damage to the embankments and further threatened
the integrity of the coastal polders. In addition to breachinthefembankment due to cyclones,
siltation of peripheral rivers surrounding the embankment caused the coastal polders to suffer from
water logging which lead to large scale environmental, social and economical degradation. Poor
maintenance and inadequat@amagement 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
production are declining because of water logging and salinity increase insiaédiies p

The above reasons have led the Governmentfoctes its strategy on the coastal area from one that
only protects against high tides to one that would provide protection against frequent storm surges as
well. The long term objective of the Govenant is to increase the resilience of the entire coastal
population to tidal flooding as well as natural disasters by upgrading the whole embankment system.
With an existing network of nearly 5,700 km long embankments in 139 polders, the magnitude of
such a project is daunting and requires prudent planning. Hence a-phaked approach of
embankment improvement and rehabilitation will be adopted over a period of 15 to 20 years. The
proposed CEIR is the first phase of this long term program.
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1.3 Polder 35/1 Location and Synopsis of Rehabilitation Work

The Polder 35/1 is located in Bagerhat District of southern BangladesRi¢see 1.2). The Polder

covers a gross area of 13,05 tare (ha) of which net cultivable area is 10,400Tha. Project aims

to enhance protection against natural disasters, increase resilience during and after such disasters, and
improve agricultural production by reducing saline water intrusion. To rhesetobjectives, the
following key improvement and rehabilitation works will be carried out in Polder 35/1 undefICEIP

1 Resectioning of embankment :49.70 km
9 Construction of retired embankment :6.30 km
1 Seadyke 6.5 km

1 Interior dyke 111 km

9 Constuction of sluice 115

1 Repairing of sluice 2

1 Construction of flushing inlets 17

1 Repairing of flushing inlets :3

1 Demolishing of flushing inlets :3

1 Re excavation of drainage channels 1 70.50 km
1 Slope protection of embankment :17.25 km
1 Afforestation on the foreshore areas :2.00 ha

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 assistae, trainings, and technical studies; and contingent emergency response.

The Bangladesh Water Development Board (BWDB) is the implementing agency for this Project.

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

1.4 Regulatory and Policy = Framework

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, Weo r | d Bankds envir
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 35/1 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
Project 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);

9 identify and assess the potential environmentdlsatial impacts of the Project;

1 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) de<ribes the background of the project, objectives of the study, scope of
works with a list of EIA study team.

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

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

Chapter 4 (Description of Proposed Interventions in Polder 3%/Provides the simplified
description of the Project and its phases, key activities, manpower, equipanentmaterial
requirements, implementation arrangements, implementation schedule, and other related aspects.

Chapter 5 (Analysis of Alternative} discusses various alternatives considered during the feasibility
and design stage of the Project, and theiirenmental and social considerations.

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

Chapter 7 (Climate Changé: discusses the climate change aspects from local perspectives and the
likely impacts on the project area and its surroundings.

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

Chapter 9 (Assessment of Environmeritaand Social Impact} identifies the environmental and
social impacts that may potentially be caused by various Project phases, and also proposes appropriate
mitigation measures to avoid, offset, reduce, or compensate these impacts.
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Chapter 10 (Cumulative and Induced Impactys presents analysis of cumulative impacts of the
proposed Project and other projects in the area. In addition, induced impacts are also covered in the
chapter.

Chapter 11 (Environmental Management PlanEMP) specifies the implementaticarrangements
for the mitigation measures identified during the EIA study. The EMP includes among others
mitigation plan, enhancement plan, contingency plan and the environmental monitoring plan.
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Approach and Methodology

This Chapter presents the d&diapproach and procedure employed to conduct the EIA study. Also
described in the Chapter are data sources and methodology of data collection, processing and impact
assessment.

1.7 Overall Approach

The EIA study for the rehabilitation of Polder 35/1 hasnbearried out following the DoE
requirementsthe Environmental Management Framework (EMF) for CEdiRd the WB guidelines
The overall approach of the study is showFigure 2.1below.

Project Components & Alternatives
.

Delineation of Environmental and Social
Baseline

4L

Scoping

j Bounding

4 L

Major Field Investigation

.

. .
Identification of IESCs, Assessment and
Scaling of Impacts

J L

Feedback to improve project design

Identification of Enhancement and Mitigating

j Measures

S L

Preparation of Environmental Management and
Monitoring Plan

L1
EIA Report Preparation

Environmental policies, acts and guidelines of GoB and World Bank
Consultation with stakeholders, BWDB, DOE and World Bank

A 4

Figure 0.1: Overall approach of the EIA study
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1.8 Methodology

The stepwise detail methodology followed for the EIA study is briefly described below.

1.8.1 Project Area of Influence

At the outset of the study, the Project area of influence (or Project areshdd) was broadly
demarcated. This included the area inside the polder where most of the Project interventions would
take place, area immediately outside the polder embankments (this area could be used for staging of
construction works, material stodkpg, 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 polderhe area of influence is bounded by Baleshwar rivéhéoeast and south,

Bhola river on the west and Shanashir khal on the north.

1.8.2 Analysis of the ProjectComponentsand Alternatives

Detailed information on the proposed Project including objective, nature and location of interventions,
construction works, ahother related aspects was obtained from the Main Consultant ofl CEIP

The Water Resources Engineer of the EIA study team interpreted this information for the multi
disciplinary team members for assessing the environmental and social impacts of tsegrop
interventions.

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

1.8.3 Data Collection for Environmental and Social Baseline

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

The baseline condition of the project area was drawn according to the information collected from
secondary and primary data sourte®ugh literature review, field investigatis and consultations

with different stakeholders. The baseline condition has been established with respect to water
resources, land resources, agriculture, livestock, fisheries, ecosystems aretgnoimic conditions
including identification of problemis respect of the proposed project sites and adjoining area.

Source and methodologf both primary and secondary baseldsa 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 connection with river hydrology, river morphology, surface and ground water
availability, drainage pattern, ground and surface water quality and water use were collected from
secondry sources and primary data collection and analysis as well as observations by the
professionals of the multlisciplinary team backed up by feedback from the local people during field
visits to the Project area. Major river systems were identified fdrdhygical and morphological
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investigation through historical and current data collection and analysis. Specific areas or points of
interest were selected for collecting data on special hydrological and morphological aspects, water
availability, drainage gttern, water quality (surface and ground water), flash flood, risk of erosion
and sedimentation.

Field visits at different stages of the study were made to the Project area and primary data on water
resources components were collectecch&cklist (Attaclked in Annex A)was developed and used to
obtain the information on different resources. Local knowledgeable persons and community
representatives were also interviewed. During field visits, the multidisciplinary EIA study team
members made professional alvsgions pertaining to their individual areas of expertise.

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

and analyzed for assessing local climate which are directly related to water resourcetudiythsesa

and the project area. Meteorological data for selected stations were collected from the National Water
Resources Database (NWRD)Whater Resources Planning OrganizafddARPO), which contains

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

Land Resources

The agreecological region of the project area was identified usempndary sources including Food

and Agriculture Organization (FAO) and United Nations Development Program (UNDP). The land
type and soil texture data was collected from Up&titand and Soil Resources Utilization Guide of
Soils Resources Development ihgie(SRDI). The secondary data of these parameters was verified at
field level through physical observations as well as consultations with the local people and officials of
the Department of Agriculture Extension (DAE) during field visi&nd use inform@on and maps

were prepared from satellite image classification with field verification.

Agricultural Resources

Data on agricultural resources which included existing cropping patterns, crop variety, crop calendar,
crop yield, crop damage, and agriculturgdut used were collected from both secondary and primary
sources. Agriculture data were collected through extensive field surveys with the help of
guestionnaire and consultations with local people and concerned agricultural off\gjetultural
resouces 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) wasgldted using the following formula:

Crop production loss = Total cropped area xnormal yietd (damaged area xdamaged yield+
damage free area x normal yield)

The crop damage data were collected from the field for the last three years.
Livestodk Resources

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

Upazila is an administrative subdivision of a district.
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Fish and Fisheries

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

Fish habitat classification was made on the basis of physical existence and was categorized into
capture and culture fish habitats. The capture fish habitataded river,khal (water drainage
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 homesté culture fish pond, commercial fish farm, shrimpers (farm lands
converted into ponds with low dykes and used for cultivation of shrimp/prawn/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 migration survey, habitat identification for fish conservation. Culture fish
habitat was assessed through homestead culslrepbnd survey and commercial fish fargiier

survey.

Information on post harvest activities, forward and backward linkages, fishermen livelihood
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 that was collected
from the UFOs antiteratures were blended with primary data in production estimation.

Ecological Resources

The ecological component of the EIA study focused on terrestrial and riverine ecology including
flora, birds, reptiles, amphibians, mammals, and migratory birds. figh& 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 retcent satellite imagery. Field investigation methods included physical
observations, transect walk, habitat survey and consultations with local people. Field visits were
carried out for establishing the ecological baseline condition. Public consultatietings were
carried out through FGD and Key Informants Interview (KIl) methods. Inventory of common flora
and fauna was developed based on field survey and data base of the International Union for
Conservation of Nature (IUCN).

Socioceconomic Data

Demogrphic information, such as population, occupation and employment, literacy rate, drinking
water, sanitation, and electricity facilities were collected form secondary sources. Data on income,
expenditure, land ownership pattern, self assessed poverty stegtetion, social overhead capitals

and quality of life, disasters, conflicts of the study area, information ongoegrnmental
organizations (NGOs), cultural and heritage features of the project area were collected mainly from
primary sources through PRand FGDs and public consultations.

The steps followed for collecting soedmonomic data are as follows:

91 Data were collected from Bangladesh Bureau of Statistics(BBS), 2001 and enumerated for 2010
the relevant literatures from BWDB and main consultaas @iso reviewed;
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9 Reconnaissance field visit and discussions with BWDB officials and local stakeholders were for
primary data collection;

1 PRA/RRA, FGDs, Kll were carried out for primary data collection;
9 Institutional survey was conducted for primary daglection from district and upazila level.

1.84 Scoping

A structured scoping process was followed for identifying the Important Environmental and Social
Components (IESCs) which would potentially be impacted by the proposed Project. This was
achieved in twastages as follows. The EIA team made a preliminary list of the components which
could be impacted by the Project. The second stage included village scoping sessions where opinions
of the stakeholders were obtained on their perception about the envirohamehsmcial components

which could be impacted by the project interventions. With the help of the professional judgments of
the multidisciplinary EIA team as well as the opinions of the stakeholders, the preliminary list of the
important environmental argbcial components was finalized.

1.8.5 Assessment and Scaling of Impacts

At this stage, attempts were made to quantify the impacts of the proposed interventions of the Project
as much as possible. Where quantification was not possible, qualitative impac@assessed and
scores were assigned with (P) sign for positive impacts and (N) sign for negative impacts. The
magnitude of both positive and negative impacts was indicated by HN, MN, HP and MP based upon
extent, magnitude, reversibility, duration and sumsthility considerations. The impacts of proposed
interventions, considering the climatkange scenario for 2050, were estimated on the basis of
differences between the futuwéthout-project (FWOP) condition and the futength-project (FWIP)
condition. The futurewithout-project (FWOP) conditions were generated through trend analysis and
consultations with the local people. This reflected conditions of IESCs in absence of the proposed
interventions under the Project area. Changes expected to be browgittdale to proposed
interventions under the Project were assessed to generate thewiitibpeoject (FWIP) condition.
Comparison and projection methods were used for impact prediction.

1.9 Assessment Methodology

The assessment of effects and identificatdbrresidual impacts takes account of any incorporated
mitigation measures adopted due to any potential impact of Project activities, and will be largely
dependent on the extent and duration of change, the number of people or size of the resource affected
and their sensitivity to the change. Potential impacts can be both negative and positive (beneficial),
and the methodology defined below will be applied to define both beneficial and adverse potential
impacts.

The criteria for determining significance agenerally specific for each environmental and social
aspect but generally the magnitude of each potential impact is defined along with the sensitivity of the
receptor. Generic criteria for defining magnitude and sensitivity used for the Project arerigathma
below.

1.9.1 Magnitude

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

9 Duration of the potential impact;

Polder35/1:19



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

Environmental Impact Assessment
Chapter 2: Approach and Methodology

1
1 Reversibility;
1
1

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

Likelihood; and

categories outlined ifable 2.1

Spatial extent of the potential impact;

Legal standards and established professional criteria.

Table 0.1: Parameters for Determining Magnitude

Parameter

Major

Moderate

Minor

Negligible/Nil

Duration of
potential impact

Long term

(more than 35 years)

Medium Term

Lifespan of the
project

(5 to 15 years)

Less than projec
lifespan

Temporary with
no detectablg
potential impact

Spatial extent ol Widespread fa] Beyond Within  project| Specific location
the potential beyond project immediate boundary within project
impact boundaries project component o
components, Sitg site  boundarie
boundaries o] with no
local area detectable
potential impact
Reversibility of| Potential impact ig Baseline requirey Baseline returny Baseline remain
potential impacts| effectivdy 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 standardg Breaches nationg Complies  with| Meets minimun | Not applicable
and establishe( standards and g limits given in| national standarg
professional international national limits or
criteria guidelines/obligationy standards bu| 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 case abnormal,
occurring construction (negative impact] exceptional  or
conditions or best cas¢ emergency
(Certain) (positiye impact) conditi(_)ns
operating (occasional)
conditions
(Likely)
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1.9.2 Sensitivity

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

Table 0.2: Criteria for Dete rmining Sensitivity

Sensitivity Determination Definition

Very High Vulnerable receptor with little or no capacity to absorb prope
changes or minimal opportunities for mitigation.

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

Medium Vulnerable receptor with some capacity to absorb proposed ch
or moderate opportunities for mitigation

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

1.9.3 Assigning Significance

Following the assessment of magnitude, the quality and sensitivity of the receiving environment or
potential receptor has been determined and the significance of each potential impact estedoighed
the potential impact significance matrix showrable 2.3

Table 0.3: Assessment of Potential Impact Significance

Sensitivity of Receptors

Magnitui?fp(;fctPotential Very High High Medium II:IZVg\]IIigibIe /
Major Moderate

Moderate Moderate

Minor Moderate Moderate Low

Negligible

1.9.4 Mitigation Measures

Subsequent to the impact assessment discusaek, appropriate mitigation measures have been
proposed to avoid, offset, mitigate/reduce, or compensate for the identified impacts. Generally,
impacts having moderate to critical consequence significance pdmathe 2.3 require appropriate
avoidancé mitigation/compensatory measures to reduce the significance. Impacts having low to
negligible significance can be left alone not needing any mitigation measures.

Generally, preference is given to the avoidance of the impact with the help of optidablavar
nature, siting, timing, method/procedure, or scale of any Project activity. If avoidance is not possible,

appropriate mitigation and control measures are proposed to reduce the consequence significance of

the predicted impact. Finally, if impaageduction is not possible, compensatory measures are
proposed.
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1.9.5 Assessment of Residual Impacts

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

1.9.6 Identification of Enhancement and Mitigating Measures

From literature survey, applying expert judgment and consultation with stakeholplossible
enhancement and mitigating measures were identified for beneficial and adverse effects respectively.
1.9.7 Preparation of Environmental Management and Monitoring Plan

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

1.9.8 EIA Report Preparation

At the end of the study, the presentadpvas prepared incorporating all the findings of the EIA.
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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 Projeétlso reviewed in the Chapter are the WB
environmental and social safeguard policies.

1.10 National Environmental Laws

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

1.10.1 Bangladesh Environment @nservation Act (ECA), 1995

The Environmental Conservation Act (EC8J) 1995 is the main legislative frameworé&lating to
environmental protection in Bangladesh. This umbrella Act includes famsonservationof the
environment, improvement of environmal standards, and control and mitigation of environmental
pollution. This Act has established the Department of Environrie@E), and empowers its
Director General to take measures as he considers necessary wmhiades conducting
inquiries, preventig probable accidents, advising the Governmeamgrdinating with other
authorities or agencies, and collecting and publishing information about environmental pollution.
According to this act (Sectioh2), no industrial unit or project shall kestablishedor undertaken
without obtaining, in a manner prescribed by the accomparings, an Environmental Clearance
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). Also the Ecologically Critical Areas in coastal zone, defined by DOE under this act, will be
considered while planning and designing of the CERojed interventions.

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

1.10.2 BangladeshEnvironment Conservation Act (ECA), (Amendments) 2010

The ECA 1995 was amended in 2010, which provided clarification of defining wetlands as well as
Ecologically Critical Areas and included many important environmental concerns such as
conservation of wetlands, hill cutting, ship breaking, and hazardous waste disposal. This amendment
empowered the government to enforce more penalties than before. Moreover, aféestes were

given provision for putting objections or taking legal actions against the polluters or any entity
creating nuisance to affected person.

1.10.3 Bangladesh Environment Conservation Rules (ECR), 1997

The Environment Conservation Rules, 1997 were idsoe the Government dBangladesh in
exercise of the power conferred under the Environment Conservation Act (S22Xidi995. Under
these Rules, the following aspects, among others, are covered:

9 Declaration of ecologically critical areas

91 Classification ®industries and projects into four categories

9 Procedures for issuing the Environmental Clearance Certificate
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 aisposvered to specify which of the operations or
processes shall not be carried out or shall not be initiated in the ecologically critical area. Under this
mandate, MOEF has declared Sundarban, Cox's BaZaknaf Sea Shore, Saint Martin Island,
Sonadia Iknd, Hakaluki Haor, Tanguar Haor, Marzat Baor and GulsiBaridhara Lake as ECA

and prohibited certain activities in those areas. Beside these, recently the government of Bangladesh
has declared four rivers such as Buriganga River, Turag River, ShaaRiver and Balu River

around the Dhaka City as ECA.

The Rule 7 classifies industrial units and projects into four categories depending on environmental
impact and location for the purpose of issuance of ECC. These categ@i€dreen,Orange A,
OrangeB, andRed.

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 pdaling in the Orangé,, Orange

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

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

industrial unit or project, the application must be accompanied with feasibility report, Initial
Environmental Examination (IEE), Environmental Impact Assessment (EIA) based covegbp

ToR by DOE, Environment al Ma n a g e matar tresoirées n (EMN
devel opment projects fall undelr pPrRejdéc tc ait e gdbRed
project which requires IEE, EIA and EMP for environmental clearance 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 unitpooject must obtain ECC from the Director
General. The application for such certificate must be in the prescribed form together with the
prescribed fees laid down in Schedule 13, through the deposit of a Treasury Chalan in favor of the
Director General. Téa fees for clearance certificates have been revised in 2010. Rule 8 prescribes the
duration of validity of such certificate (three years for green category and one year for other
categories) and compulsory requirement for renewal of certificate at leday8®efore expiry of its
validity.

1.10.4 Bangladesh Environment Court Act, 2010

Bangladesh Environment Court Act, 2010 has been enacted to resolve the disputes and establishing
justice over environmental and social damage raised due to any developmenesciiiis 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 envimental problem occurs due to CHIihterventions.

1.10.5 Administrative framework of DOE for clearing and monitoring of projects

According to the Environment Conservation Act 1995 no industrial unit or project will be established
or undertaken without obtainingn the manner prescribed by the Environment Conservation Rules
1997, an Environmental Clearance Certificate from the Director General. Therefore, every
development projects/industries which are specified under the Schiedulsf the Environmental
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Consevation Rules 1997 require obtaining site clearance and environmental clearance from the
Department of Environment. According to the Rule 7 (1) of the Environmental Conservation Rules
1997; for the purpose of issuance of Environmental Clearance Certifle@@), 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 |l (Ghan@ategory Il (Orange B)

and Category IV (Red). Aording to the categorization, all FC and FCD/I projects fall under the
ORedd6 category. For this category, it i s mandeze
(EIA) including Environmental Management Plan (EMP) and where necessary develop a
Resetlement Plan for getting environmental clearance from DOE. The application procedure for
obtaining site clearance and environmental clearance for thprsjgbts of CEIP is shown in Figure

3.1

Application for site clearance

Application should enclose:
1.Prescribed application form
2.Application fee
3.IEE 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 Feasibility Study RepoiDPPof the propose 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

I

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 obtainingClearance certificate from DOE
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1.11 Relevant National Policies, Strategies and Plans

1.11.1 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 additio providing directives on the legal framework and
institutional arrangements. Coastal and marine environment is one of the key sectors covered in this
policy. The policy declarations that have particular bearing on the Integrated Coastal Zone
Managemen(ICZM) are listed below.

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

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

9 Strengthening research in protectiond adevelopment of coastal and marine resources and
environment

1 Exploration of coastal and marine fisheries to a maximum 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 do not create 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 measures of adverse environmental impact of completed water resources
development and flood control projects;

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

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

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

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

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

1.11.2 National Environment ManagementAction Plan, 1995

The National Environment Management Action Plan (NERJA1995)identifies the main
national environmental issues, including those related to the water sector. The main water related
national concerns include flood damage, riverbank erosion, environmental degradation of water
bodies, increased water pollutioshortage of irrigation water and drainage congestion; various
specificregional concerns are also identified.
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1.11.3 National Water Policy, 1999

Endorsed by the GoB in 1999, the National Water Policy (NWP) aims to provide guidance to the
major players in watesector for ensuring optimal development and management of water. According

to the policy,all agencies and departments entrusted with water resource management responsibilities
(regulation, planning, construction, operation, and maintenance) are requirednhance
environmental amenities and ensure that environmental resources are protected and restored in
executing their tasks.

The policy has several clauses related to water resource development projects for ensuring
environmental protection. Some of ttedevant clauses are:

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

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

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

1 Clause 4.10a: Water development projects should cause minimal disruption to navigation and,
where necessary, adequate mitigation measures shouldcee tak

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

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

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

1 Clause 4.13b: Only those water related projects will be taken up for execution that will not
interfere wih aquatic characteristics of those water bodies.

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

1.11.4 National Water Management Plan, 2001 (Approved in @04)

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

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

1.11.5 Coastal Zone Policy, 2005

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

The coast of Bangladesh is known as a zone of vulnerabilities as well as opportunities. It is prone to
natural disasters like cyclone, storm surge and flood. In this regard, farimgdisk, the policy
emphasizes the improvement of coastal polders and seeks to enhance safety measures by combining
cyclone shelters, mulpiurpose embankments, road system and disaster warning system.

The CEIRI addresses some aspects of this Policytipdarly those relating to the polder
improvements.

1.11.6 Coastal Development Strategy, 2006
The Coastal Development Strategy (CDS) focuses on the implementation of the coastal zone policy.
The CDS was approved at the second meeting of theNtitésterial Seering Committee on ICZMP

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

1 ensuring fresh and safe water availability
safety from marmade and natural hards
optimizing use of coastal lands

promoting economic growth emphasizing ffarm rural employment

improving livelihood conditions of people espegialomen
environmental conservation

1
1
1
1 sustainable management of natural resources: exploiting untapped and less explored opportunities
1
1
1 empowerment through knowledge management

1

creating an enabling institutional environment

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

1.11.7 National Land Use Policy (MoL,2001)

The National Land Use Policy (NLUP), enacted in 2001, aims at managing land use effectively to
support trends in accelerated urbanization, industrialization and diversification of development
activities. The NLUP urges thaicreasing the land area of the country may be not possible through
artificial land reclamation process, which is eeffective only in the long run. Therefore, land use
planning should be based on the existing and available land resources. The pafjegtssug
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:

9 forests declared by the Ministry of Environmie@nd Forests will remain as forest lands;

1 reclassification of forest lands will be prevented; and
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1 effective green belts will be created all along the coast.

The CEIP will be designed in accordance with this Strategy and will comply with the above listed
requirements.

1.11.8 National Agriculture Policy, 1999

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

through increasing production of all crops including cereals and ensure a dependable food security
systen for all. Although he policy does not emphasize the coastal zone separately, all specific
objectives are applicable to the development of coastal zone agriculture. The policy particularly
stressed on minor irrigation capturing tidal water in reservairsoastal areas and research on the
development of improved varieties and technologies for cultivation in coastal, hilly;lagged and

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

The proposed CEHPis expected to contribute to achieve the objectives of the agriculture policy.

1.11.9 National Fisheries Policy, 1996

The National Fisheries Policy (NFP), 1996 recognizes théat fimduction has declined due to
environmental imbalances, adverse environmental impact and improper implementation of fish
culture and management programs. The policy particularly focuses on coastal shrimp, aguaculture
and marine fisheries development.

The policy suggests following actions:

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

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

Expand fisheries areas and integrate rice, fish and shrimp cultivation

=A =/ =4 =4 =

Control measures will be taken against activities that haveegative impact on fisheries
resources and vieeersa

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

The CEIRI interventions may facilitate fisheries production in coastal area. The guidelindsPof N
may be integrated while designing and implementing the CHikerventions. However, conflicts
over agriculture and fisheries cultivation may accelerate in future.

1.11.1Wational Livestock Development Policy, 2007

The National Livestock Development Policyl(DIP) has been prepared to address the key challenges
and opportunity for a comprehensive sustainable development of the livestsektsulby creating

an enabling policy frameworkAmong 60 or more policy statements, the following two policy
statementsddress the coastal zone:
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1 Specific areas will be identified to implement programs for fattening of cattle and livestock. For
this purpose, the Chittagong Hill Tracts, the coastal areas and the islands will be included under
the fattening of livestock andittle program.

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

As livestock is one of the key assets in coastal livelihoods, and protection of livestock from cyclones
and tidal surges shallbe emphasized along with security of human life. The proposed-ICEIP
interventions will contribute to the safety of livestock and thus increase livestock productivity in
coastal areas.

1.11.1The Forest Act, 1927 & Amendment Act 2000

The National Forestry Poljcof 1994 is the revised version of the National Forest Policy of 1977 in
the light of the National Forestry Master Plan. The major targets of the Policy are to conserve the
existing forest areas; bri ng ab o ustatio? @rogramo, tndt h e
increase the reserve forest land by 10% by the year 2015 through coordinated efforthl&0S0

and active participation of the people.

The need of amendments of the existing forestry sector related laws and adoption of new laws for
sectoral activities have been recognized as important conditions for achieving the policy goals and
objectives. The Forest Policy also recognizes the importance of fulfilling the responsibilities and

commitments under international multilateral environmeagaéements.

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

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

fi26. Acts prohi-bited in such forests.
(1) Any person who, in a reserved forest

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

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

(d) quarries stone, burns lime or charcoal, or collects, subjés any manufacturing process, or
removes any forest produce other than timber; or who enters a reserved forest with firearms without
prior permission from the Divisional Forest Officer concerned, shall be punishable with
imprisonment for a term which maxtend to six months and shall also be liable to fine which may
extend to two thousand taka, in addition to such compensation for damage done to the forest as the
convicting Court may direct to be paid. o

The proposed intervention should not carry out aogh activities that may cause damage or
adversely impact on the natural resources including wildlife of the Sundarbans Reserve Forest.

1.11.15tanding Orders on Disaster, 2010

The Standing Orders on Disaster is designed to enhance capacity at all tiers mwimgove
administrative and social structures for coping with and recovering from disasters. The document
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contains guidelines for construction, management, maintenance and use of cyclone shelter center.
Accordingly to the guideline, geographical informatiystem (GIS) technology will be applied at the
planning stage to select the location of cyclone shelter considering habitation, communication
facilities, distance from the nearest cyclone centre. The advice of the concerned District Committee is
to be obted before final decision. The cyclone shelters should have easier communication facilities
so that in times of distress delay does not occur to go there. For this reason, the road communication
from the cyclone shelters should not only link up with @tymain road but also with neighboring
village areas. Provision of emergency water, food and sanitation and shelter space 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 response to disasters.

1.11.13ational Adaptation Programme of Action (NAPA)

I n 2005, the Ministry of Environment publidof For est
Bangladesh has prepared the National Adaptation Program of Action (NAPA) for Bangladesh, as a
response to the decision of the Seventh Session of the Conference of the Parties (COP7) of the United
Nations Framework Convention on Climate Change KGRC). The basic approach to NAPA
preparation was along with the sustainable development goals and objectives of the country where it
has recognized the necessity of addressing climate change and environmental issue and natural
resource management. The NAI the beginning of a long journey to address adverse impacts of
climate change including variability and extreme events and to promote sustainable development of
the country. There are 15 adaptation strategies suggested to address adverse effeate chelinge.

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.

1 Construction of flood shelter, and information and assistance centre to cope with enhanced
recurrent floods in major floodplains

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

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

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

The CEIRI broadly contributes toward achieving g the aims and objectives of the climate change
adaptation strategies.

1.11.148angladesh Climate Change Strategy and Action Plan (BCCSAP) 2009

The Government of Bangladesh has prepared thel&#egh Climate Change Strategy and Action

Plan (BCCSAP), 2009. The BCCSAP is built on six pillars: (i) food security, social safety and health;

(i) comprehensive disaster management; (iii) infrastructure; (iv) research and knowledge
management; (v) mitig@n and low carbon development; and (vi) capacity building. Five programs
have been suggested related to improvement of the water management infrastructures in coastal areas
of Bangladesh under pillar 3 (Infrastructure) of BCCSAP, including:

1 Repair and rintenance of existing flood embankments
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1 Repair and maintenance of existing coastal polders

1 Improvement of urban drainage

1 Planning, design and construction of river training works

1 Planning, design and implementation of resuscitation of the network o$ dvelkhalsthrough

dredging and dsiltation work.

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

1.11.15he Acquisition and Requisition of Immovable Property Ordinance, 19582

This Ordinance is the basic instrument governing land acquisition in Bangladesh. It is restricted to

il egal 6 owners of property as supported by recor
compensating for land as well as anyibess, structure, trees and crops on the land. The owners of
acquired land receive cash compensation at market value with a premium of 50 per cent on the
assessed price. The law specifies methods for calculation of market value of property based on
recorced prices obtained from relevant Government departments such as Registrar (land), Public
Works Department (structures), Department of Forest (trees), Department of Agriculture (crops) and
Department of Fisheries (fish stock).

The Ministry of Land (MOL) isauthorized to deal with land acquisition. The MOL delegates some of
its authority to the Commissioner at Divisional level and to the Deputy Commissioner at the District
level. The Deputy Commissioners (DCs) are empowered by the MOL to process landtianquisi
under the Ordinance and pay compensation to the legal owners of the acquired pKdssty.
(government owned land) lands should be acquired first when a project requirkbdsghd private

land. If a project requires onlghasland, the land willbe transferred through an intinisterial
meeting following the acquisition proposal submitted to DC or MOL as the case may be. The DC is
empowered to acquire a maximum of 50 standiégtia (6.75 ha) of land without any litigation where

the Divisional Conmissioner is involved for approval. Acquisition of land more than 50 standard
bighais approved from the central land allocation committee (CLAC) headed by the chief executive
of the Government of Bangladesh proposed by the MOL.

The land owner needs &stablish ownership by producing recaferights in order to be eligible for
compensation under the law. The record of rights prepared under Section 143 or 144 of the State
Acquisition and Tenancy Act 1950 (revised 1994) are not always updated andsa# &egal land

owners have faced difficulties trying to Aprove
produce rent receipt or receipt of land development tax, but this does not assist in some situations as a
person is exempted from payment aftré the area of land is less thanl@§has(3.37 ha).

1.11.1aGhe East Bengal State Acquisition and Tenancy Act, 1950 (Revised 1994)

The State Acquisition and Tenancy Act (Sections 86 and 87) also define the ownership and use right
of alluvion (payostior refamation in situ or original site) and diluvion landa@li sikos§ in the
country. In legal terms, eroded landskost) inside the alluviordiluvion (AD) line (i.e. including
submerged land or underwater land) are considiinedland once declared by woerned Deputy
Commissioner (DC) demarcating the AD LiElowever, the "original" owner(s) can claim the land

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

in areas where rivers frequently erode their bafksording 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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if it reappears through natural process within 30 years. The original private owners cannot claim any
eroded land if developed by the governnténbugh land filling for use in public purpose.

1.11.1Constitutional Right of the Tribal Peoples Rights

In the context of Peopleds Republic of Bangl ade
the existence of the cultural and ethnic minorities ingbzatesh. The only protective provision for the

ethnic minorities that the policy makers often refer to in the context is Article 28 (4) which states that:
Nothing shall prevent the state from making special provision in favor of women and children or for

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

and it does not define who or what constitutes "backward". However, the Government recognizes
existence of Atribal peopl e adin genedal tribdd peopleecad f or
essentially viewed as backward, poor and secisnomically & culturally inferior. Towards this end

a special program was initiatedin 1996/ by t he Prime Mini sterds Secr e
sociceconomic situatin of the indigenous people of Bangladesh, resident outside the Chittagong Hill

Tracts.

1.11.1&thnic Minority Rights in PRSP 2005

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

1 Effective recognition of ethnic minority communities and their specific needs in all relevant
government policies and programs towards improving the smmoomic condition®f these
communities.

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

T Transfer of |l and administration in CHT to the
District Councis Act s of 19896.

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

9 Strengthen their competence in job markets through affirmative actions at higher levels of
education and skitraining to promote their inclusion in mainstream economic life.

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

f Increasend wutilize property the fund available in
of the ethnic minority people of the plain lands.

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

1.11.1950B Laws on Land Acquisition

The principle legal instrument governing land acquisition in Bangladesh is the Acquisition and
Requisition of Immovable Property Ordinance, 1982(Ordinance 1l of 1982 with amendments up to
1994) and other lancgWws and administrative manuals relevant to land administration in Bangladesh.
According to the Ordinance, whenever it appears to the Government of Bangladesh that any property
in any locality is needed or is likely to be needed for any public purposettoe public interest, the
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Government can acquire the land provided that no property used by the public for the purpose of
religious worship, graveyard and cremation ground. The 1982 Ordinance requires that compensation
be paid for (i) land and assets penmatly acquired (including standing crops, trees, houses); and (ii)

any other damages caused by such acquisition. The Deputy Commissioner (DC) determines (a)
market value of acquired assets on the date of notice of acquisition (based on the registerafd valu
similar property bought and/or sold in the area over the preceding 12 months), and (b) 50% premium
on the assessed value (other than crops) due to compulsory acquisition. The 1994 amendment made
provisions for payment of crop compensation to tenahivators. Given that people devalue land

during title transfer to minimize tax payment, compensation for land paid by DC including premium
largely remains less than the actual market price.

Inadequacies of 1982 Ordinance

The Ordinance, however, is not adate to deal with the adverse impacts associated with land
acquisition and involuntary displacement. Land is acquired under this ordinance but its provisions do
not fully satisfy the requirements of tenne Bankad
other policies in Bangladesh to complement the acquisition law in ways to assess, mitigate and
monitor the adverse impacts that the affected persons may suffer. The law does not cover project
affected persons without title or ownership record, sucimfasmal settler/squatters, occupiers, and
informal tenants and lea$mlders (without registration document) and does not ensure replacement
value of the property acquired. The Ordinance has no provisions for resettlement of the affected
households/busesses or any assistance for restoration of livelihoods of the affected persons. As a
result, land acquisition potentially diminishes productive base of affected farm families and infringe
impoverishment risks to those physically or economically displaded to undertaking of
infrastructure projects.

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

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

9 Eligibility for compensationThelaw stipulates compensation only for the persons who appear in
the land administration records as the owners. It does 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, trees and orchards, crops and any other developments like ponds, built
amenities, etc.). No provisions are there to assess and restore lost inm@ne @t 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 standardéithough the law stipulates 'market prices' of the acquaads as the
just compensation, the legal assessment method almost always results in prices that are far below
the actual market pricésCertain pricing standards, which are regarded as unrealistic, are used to
assess other losses like structures an@watbuilt amenities, trees, crops and the like.

According to the law, the 'market price' is calculated by averaging the sales prices recordedevidhsgme year, in

terms of land characteristics by land administration unitsnauzas But it is a widely acceptedfact that prices
determined as such hardly reflect the true market value of the lands. As the sale/acquisitionprices are gressly under
repated to evade on sale taxes, assessment of legal compensation almost always fallfar too short of the real market
prices.
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1 Relocation of households and other establishmemis: legal obligation is there to relocate, or
assist with relocation of, those whose homesteads have been acquired or whose place of residence
or livelihoodshas been affected. Such persons/households, be they titleholders or squatters, are
left on their own.

1 Ensuring payment of compensatidtands are legally acquired and handed over to the project
execution agency as soon as the acquisition authority igsntdie owners (or ‘awardees’), by
examining the records, and sends a legal notice advising them to claim the compensation (or
‘awards’). It is the obligation of the affected landowners to prove, by producing an array of
documents that the acquired laneigdlly belong to them. As gathering these documents is a long,
expensive and cumbersome process, many landowners may remain unable to claim théir awards

9 Socioceconomic rehabilitationThe law shows no concern whatsoever about the -tenmgy
socioeconomicchanges the affected persons and households might undergo in the post
acquisition period. There is no provision in the law except compensation for ensure economic
rehabilitation and social reintegration of the displaced persons.

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

1.11.2@ther Relevant Acts

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

Table 0.1: Laws and Acts

Act/Law/Ordinan ce Brief description Responsible
Agency

The Vehicle Act (1927) and th Provides rules 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 an IBWTA
Obstructions ininland Navigable| obstructions
Water Ways (1973)

The Water Supply and Sanitati¢ Regulates the management and contrg¢ MOLG, RD&C
Act (1996) water supply and sanitation in urb
areas.

The Ground Water Manageme Describes the management of grol Upazila Parishad

4 In the present land administration system, which is widely accepted as antiquated, land transactions, especially in the

rural areaspften remain incomplete. Even after the sale/purchase deeds are legally executed, the sellers continue to
remain as owners in the legal records until mutations are completed. As the transaction process is cumbersome and
involves costs beyond those mandatgdhe law, and the practice that lands can be used with the 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/Ordinan ce Brief description Responsible
Agency
Ordinance (1985) water resources and licensing of tu
wells
The Forest Act (1927) Regulates the protection of forey MOEF
reserves, protected forests and villg
forests
The Private Forests Ordinan| Deals with the conservation of priva MOEF
(1959) forests and afforestation of wastelands
The Protection and Conservati{ Deals with the protection/conservati{ DOF
of Fish Act (1950) offishes in Government owned wat
bodies
The Embankment and Draige| Describes the protection of embankme MOWR
Act (1952) and drainage facilities
The Antiquities Act (1968) Describes the preservation of cultulf DOArch
heritage, historic monuments a
protected sites
Acquisition and Requisition o Describes procedures and provi¢ MOL
Immovable Property Ordinance| guidelines to acquisition and requisiti
(1982) of land
Bangladesh Labor Law (2006) | Deals with occupational rights and saf¢ MOL

of factory workers; provision
comfortable work environment
reasonable waing conditions

0o
ar

1.12 International Treaties Signed by GoB

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

Table 0.2: 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 | Protectionof wetlands DOE/DOF
Protocol Waterfowl Habitat Amendment of Ramsar Convention | DOE/DOF
1982 | protect specific habitats for waterfowl

World Cultural and Natura Protection of major cultural and natuf DOA
Heritage (Paris) 1972 | monuments
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, o Relevant
Treaty Year Brief Description Department
CITES onvention 1973 | Ban and restrictions on international tradg DOE/DOF
endangered species of wild fauna and flora
Bonn Convention 1979 | Conservation of migratory species of w| DOE/DOF
animals
Prevention and Control d 1974 | Protect waokers against occupation] 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 workin
environment (Geneva) environment
Occupational Health serviceg 1985 | To promote a safe and healthy worki MOH
environment
Convention on oil pollutior] 1969 | Civil liability on oil pollution damage fron] DOE/MOS
damage (Brussels) ships
Civil liability on transport ofl 1989 | Safe methods 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
Janeiro)
Convention on Biological 1992 | Conservation of bialiversty, sustainable us| 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 Changes (Kyot emission of greenhouse gases
Protocol)
Protocol on biological safet] 2000 | Biological safety in transport and use | DOE

(Cartagea protocol)

genetically modified organisms
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1.13 Implication of GoB Polices, Acts and Rules on CEIP and
their Classification

The CEIP project intervention Legislative bases for environmental assessmengiadg@ah are the
Environmental Conservation Act 1995 (ECA'95) and the Environmental Conservation Rules 1997
(ECR'97). Department of Environment (DOE), under the Ministry of Environment and Forest
(MOEF), is the regulatory body responsible for enforcingB@#\'95 and ECR'97. According to the
Rule 7 (1) of the Environmental Conservation Rules 1997; for the purpose of issuance of
Environmental Clearance Certificate (ECC), every industrial units or projects, in consideration of
their site and impact on the eronment, 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
embarkment/polder/dykes etc falls under Red Category. Therefore Project intervention in polder 35/1
falls WReddecathgobdy.

It is the responsibility of the proponent to conduct an EIA of development proposal, the responsibility
to review ElAs for thepurpose of issuing Environmental Clearance Certificate (ECC) rests on DOE.

The procedures for ARedo Category include submi

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

Environment clearance has to be obtained by the respective implementing agency or project
proponent (private sector) from Department of Environment (DOE). 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 Clearante Clearance Subject to annual renewal.

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

1.14 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 cemedifor the Project is provided below.

1.14.1 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, atditfu®ve

decision making. The Bank Policy OP 4.1 considers that EA is a process whose breadth, depth, and

type of analysis depend on the nature, scale, and potential environmental impact of the proposed
project. EA evaluates a project's potential envimental 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
environmentalimpacts 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; aspeats (involuntary
resettlement, indigenous peoples and physical cultural resources); andowmadsry and global
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environmental aspects. The Bank Policy also envisages that the borrower Government is responsible
for carrying out the EA and the Ban#véases the borrower on the Bank's EA requirements.

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

EA classification. The World Bank classifies the proposed project into oneof the four categories,
depending on the type, location, sendtifivand 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 irapts 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 @ human populations or environmentally important areaduding wetlands, forests,
grasslands, and other natural habitare less adverse than those of Category A projects.

Category C:A proposed project is classified as Category C if it is likelyaeehminimal 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 intermeudly, in 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 areais in the close 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.

1.14.2 Natural Habitats (OP 4.04)

The Policy describes the csarvation of natural habitats, like other measures that protect and enhance
the environment, to be essential for leegn sustainable development. The Bank therefore supports
the protection, maintenance, and rehabilitation of natural habitats and tineiofig in 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 developmh The 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. Futhermore, 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.

The coastal zone of Bangladesh falls in ten differentebaogical zones namely the Ganges flood

plain and major rivers, coastal marine water, Meghna flood plain, Sundarbans, Chakaria Sundarbans,
coastal plains, offshore islands and Meghna estauarine flood plain. There may be localized impact on
the natural haltats especially on the fish spawning site and protected areas, during the
implementation of the civil worksThis OP is triggered for the proposed Project. However, the
proposed activities will be undertaken in an area where natural habitat has alreadgduified to

farm lands and budtip area. Furthermore, appropriate control measures have been incorporated in
the environmental management plan (EMP) (provided later in the document) to prevent any potential
impacts of the Project on the nearby Sundarlwhich is a protected area.
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1.14.3 Water Resources Management (OP 4.07)

Through this Policy, the Bank seels support operations that provide potable water, sanitation
facilities, flood control, and water for productive activities in a manner that is ecabymi@ble,
environmentally sustainable, and socially equitable. The Bank assists borrowers in many priority
areas, among which developing a comprehensive framework for designing water resource
investments, policies, and institutions is very importantthitvithis framework, when the borrower
develops and allocates water resources, it considerssgogsal impacts in a regional setting (e.g., a

river basin). Restoring and preserving aquatic ecosystems and guarding against overexploitation of
groundwaterresources are also given priority to the provision of adequate water and sanitation
services for the poor. Furthermore, special attentions are needed by the borrowers to avoid the water
logging and salinity problems associated with irrigation investmient§) monitoring water tables

and implementing drainage networks where necessary, and (ii) adopting best management practices to
control water pollution.

The proposed Project seeks to address several of the Policy objectives particularly thoseaelating t
flood control and water resource management for productive activities.

1.14.4 Physical Cultural Resources (OP 4.11)

The World Bankbds gener al policy regarding cul tur
seek to avoid their elimination. Theesjific aspects of the Policy are given below.

1 The Bank normally declines to finance projects that will significantly damageembicable
cultural property, and will assist 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 some cases, the project is
best relocated in order that sites and structures can beveesstudied, and restored intact in
situ. In other cases, structures can be relocated, preserved, studied, and restored on alternate sites.
Often, scientific study, selective salvage, and museum preservation before destruction is all that is
necessary. Most such projects should include the training and strengthening of institutions
entrusted with safeguarding a nationds <cultur
included in the scope of the project, rather than being postponed for soridepfsgare action,
and the costs are to be internalized in computing overall project costs.

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

1 This policy pertains to any project in which the Bank is involved, irrespective of whether the
Bank is itselffinancing 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 intresga
However, O0chance findd procedures will be i mpl en

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

This Policy recognizes the need to reduce deforestation and promote sustainable forest conservation
and management in reducing poverfijne Bank believes that fotssare very much essential for
poverty reduction and sustainable development irrespective of their location in the world. The Bank
assists borrowers with forest restoration activities that maintain or enhance biodiversity and
ecosystem functionality. ThedBk also assists borrowers with the establishment and sustainable
management of environmentally appropriate, socially beneficial, and economically viable forest
plantations to help meet growing demands for forest goods and services. The Bank doesasot finan
projects that, in its opinion, would involve significant conversion or degradation of critical forest
areas or related critical natural habitats. Furthermore, the Bank does not finance projects that
contravene applicable international environmentalexgents.

Though this OP is triggered during concept stage, the proposed Project is not located in any forested
area and will therefore not have any direct impact on forests. Any potential impacts on the nearby
Sundarban forest will be forestalled with thelp of appropriate mitigation measures included in the
EMP, as stated earlier as well.

1.14.6 Projects on International Waterways (OP 7.50)

Projects on international waterways may affect the relations between the World Bank and its
borrowers, and betweerpdrian 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 assist in this regard. A borrower must notify other riparian of mlaomogects that could

affect water quality or quantity, sufficiently far in advance to allow them to review the plans and raise
any concerns or objections.

1.14.7 Pest Management (OP 4.09)

Through this OP, the WB supports a strategy that promotes use of biblwgézevironmental control
methods and reduces reliance on synthetic chemical pestiBides.development and health sector
projects have to avoid using harmful pesticides. Other pesticides can be used, but only as an element
of an Integrated Pest Managent Plan (IPMP) that emphasizes environmental and biological
controls.

1.14.8 Indigenous Peoples (OP 4.10)

For purposes of this Policy, the term o6l ndigeno
distinct, vulnerable, social and cultural group possgsghe following characteristics in varying
degree$:

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

9 collective attachment to geographically distinct habitats or ancestral territothes fimoject area
and to the natural resources in these habitats and territories;

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

i anindigenous language, often differéim the official language of the country or region.

6 Excerpts from the OP 4.10. WB Operational Manual. July 2005.
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The OP defines the process to be followed if the project affects the indigenous people.

No indigenous people with a social and cultural identity distinct from the dominant society that
makes them vukrable to being disadvantaged in the development pro@ssknown to exist in the
Project area. Therefore this OP is not triggered.

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

1.14.9 Involuntary Resettlement (OP 4.12)

The WB 6 s experience i ndicates t hat i nvol unt ary
unmitigated, often gives rise to severe econosucjal, and environmental risks: production systems

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

risks.

The overall objectives of the Policy are given below.

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

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

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

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

1.14.1@Projects in Disputed Areas (OP 7.60)

Projects in disputed areas may raise a number of delicate problems affecting relations not only
between the Bank anils 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 over an area in which a proposed project is located is dedltheitbarliest
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 proposed for country A should go forward without
prejudice to the claims auntry B.2

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

1.14.1Bafety of Dams (OP 4.37)

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

1.14.1Public Disclosure of Information (BP 17.50)

This BP deals with the World Bank policy on disclosure of information. It is a mandatosdprec
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 translation of its executive summary will be disclosed to
the public and wilalso be available on the official website of the BWDB. EIA will also be sent to the
WB InfoShop.

1.14. 1FEnvironment, Health and Safety Guidelines

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

1.15 Implications of WB Policies on CEIP

The project interventions for Polder 35/1 fall under CategArydue to the complexity of
environmental issues associated with project activities involving major civil works by reconstruction
and rehabilitation of the coastal embankment to protect against tidal flooding and storm surges. Since
the coastal area is dfigh ecological sensitivity and vulnerability certain negative environmental
impacts may occur during the implementation and operational phase on overall polder Elystem.

may be localized impact on the natural habitats especially on the fish spasiteiramd protected

areas, during the implementation of the civil wolBola River is in between the west of Polder 35/1

and Sundarban the largest Mangrove forest of South Asia. Rehabilitation and reconstruction of
polders may have indirect impact on thater flow quality and pattern within the channels of
Sundarban.

The environment assessment (OP/BP 4.01), natural habitats (OP/BP 4.04) and forests (OP/BP 4.36)
policy have been triggered for the proposed operation. Although no direct impacts on plhysical ¢
resources are expectedgcreening mechanism incorporated into the EA process will identify
subprojects with archeological, paleontological, historical, 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
through cleaning and excavation of water courses in the Polder. This increased water availability can
in turn poentially increase the usage of chemical fertilizers and pesticides. During regular
environment monitoring during operational phase if the water and soil pollution is observed, the
proponent will be responsible for preparing Pest Management Plan witajppi@val from Bank.
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Description of Proposed Interventions in Polder
35/1

This Chapter presents a simplified description of the Project activities. Also discussed in the Chapter
are the construction methodology, construction schedule, and the iosatutirrangements to
implement the Project.

1.16 Project Background

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 tide
in the Bay of Bengal which could vary in range from 3 m in the west to nearly 6 m in the north
eastern corner of the Bay near Sandwip.

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

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 inonday saline water. These

lands could now be used for agriculture by providing drainage structures capable of evacuating excess
water during low tide. This system worked well for many years and 1.2 million hectares are now
under the protection of the astal embankment system bringing immense benefits. However, there
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 incréestdal range

by about 30 per cent which might have had an immediate beneficial impact on drainage. However, the
reduction of upstream and overbank storage also decreased the tidal cubature (ie the volume of water
displaced during a tidal cycle). The wetion in cubature induced sedimentation or more correctly a
reduction in cross sectional areas of the rivers of all tygbe large rivers such as the Pussur which
have sandy bottoms and clay/silt banks and the smaller rivers which have an excéssdfcily.

The consequent choking of smaller rivers resulted 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 gssible storm surges. Recent cyclonic storm damages and the anticipation 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 risa ealinity intrusion into the
coastal zone as well as on 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 vulnerabiitpdtural disasters at least partially and

thus the poor people have some assurance of safety to their lives ad crops. However, some
effectiveness of the infrastructures in most cases has been compromised through poor and inadequate
maintenance and sometsby shifting the embankments towards country sides. With the occurrence
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of the frequent storms in the recent period the Coastal Embankment Systems (CES) has weakened and
calls for systematic restoration and upgrading.

After cyclone SIDR struck the coabtarea causing severe damage to the infrastructure, lives and
properties of the coastal belt, the Government of Bangladesh (GOB) obtained an IDA/credit for
Emergency Cyclone Recovery and Restoration Project (ECRRP, 2007) and proceeds from this credit
would be used to meet the expenses for preparation of the proposed 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 brg any convincing change in such a vast area. To resolve this multi
dimensional problem a strategic approach in the name of Coastal Embankment Improvement
Programme (CEIP) was felt necessary. It incorporates a longer term perspective in a programme
spreadbver a period of 1220 years, composed of at least S8ubphases.

The Polder 35/1 is one of the polders to be rehabilitated under thel CEIP

1.17 Polder Overview

The Polder 35/1 is located in two upazilas hamely Sharankhola and Morelganj of Bagerhat District
(seeFigures 1.2and4.1). The management of the water control structures in the Polder lies with
Bagerhat Operation and Maintenance (O&M) Division of BWDB. The Polder covers five union
parishadd namely Khantakata, Dhansagar, Southkhali and RayandéhartiShola Upazila and
Khaulia of Morelganj upazila. The Polder is surrounded by Baleswar River to the east and south,
Sannashir khal to the north, and Bhola River to the west. The Polder covers a grossahma of
13,058 haof which net cultivable areia aboul0,400ha.

The Polder 35/1 was constructed in the period of B8ith the aim of protecting low lying coastal
areas from tidal flooding and salinity intrusion, developing drainage system, providing supplementary
irrigation facilities, and imprang communication. However protection against storm surges was not
considered at that time.

Existing Water Management Infrastructure in Polder 35/1

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

1. Embankment :62.75 km
i. Seadyke :12.5 km
ii. Interior dyke :50.25 km
2. Reguhtors (drainage / flushing) 13
3. Flushing inlets )
4. Flushing/pipe inlets 116
5. Internalkhals(water channels) : 251.26 km

o Union Parishads an administrative subdivision of an upazila, which in turn is an administrative

subdivision of a district.
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1.18 Objectives of Improving Polder 35/1 under CEIP -1

The overall development objective of the Project is to increase thenesiléd coastal population to

natural disasters and climate change. Specifically, the Project aims at (a) reducing the loss of assets,
crops and livestock during natural disasters; (b) reducing the time of recovery after natural disasters
such as cyclonegr) improving agricultural production by reducing saline water intrusion which is
expected to worsen due climate change; and (d)
to respond promptly and effectively to an eligible crisis or emergency.

1.19 Wat er Management Problems and Issues in Polder 35/1

The Polder 35/1, much like other polders in the coastal area of Bangladesh, was designed originally to
protect against the highest tides, without much attention to storm surges. BRgdenescaused
substatial damage to the embankments and further threatened the integrity of the coastal polders. In
addition to breaching of the embankment due to cyclones, siltation of peripheral rivers surrounding
the embankment caused the coastal polders to suffervitater logging which lead to large scale
environmental, social and economic degradatReor maintenancand inadequate management of

the polders have also contributed to internal drainage congestion and heavy external siltation. As a
result, in some area®is fertility and good agriculture production are declining because of water
logging and salinity increase inside polders.

In Polder 35/1, currently about 3@ percent of the polder area is facing problems of salinity and
water logging primarily becausd meffective water control structures and silting of water channels.
This situation is further compounded by unavailability of suitable ground water at shallow depth
during April to May. As a result, the irrigated agricultural land area is now lintateely about 500

ha (around Percent of net area) out of total net cultivable area of 10,400 feddition, the open

water fisheries have been declining because of shrinking water areas, restricted movement, and
environmental pollution. The absenceladal water management organizations has resulted in poor
operation and maintenance of the Polder and its water control structures.

The key water management problems and issue in Polder 35/1 include: (i) lack of timely repair and
maintenance of watarontrol structures and embankments; (ii) inadequate budget allocation and its
inefficient use; (iii) community abuse of the infrastructure for fishing, shrimp/prawn farming through
unauthorized and inappropriate water inlets which result in weakening ban&ment and
malfunctioning of regulators; (iv) frequent minor to major cyclone surges, particularly recent cyclones
of 2007 and 2009; (v) high rate of siltation in peripheral rivers impeding drainage; (vi) inadequate
plantation in the foreshore; and (v@psence of functional community organization for operation and
co-management of the polder system.
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Figure 0.1: Alignment of the embankment and existing structures of the polder
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1.20 Present Status of Water M anagement Infrastructures
1.20.1 Embankments

Present status and required works for embankments in Polder 35/1 is provided Figlow;4.2
shows one of the locations where the existing embankment has been damaged.

1 The embankment from chaina@ém to 0.&m has leen washed away due to erosion of Baleswar
River. Therefore, the embankment of this reach needs to be retired keeping sufficient set back
(approximate 100 meters)distance with replacement of the existing sluice at a new location.

1 The embankment from chaige 2 km to 3.80 km has been eroded. To protect the area from tidal
inundation, BWDB has constructed low height ring dyke which is to be reconstructed according
to the appropriate design.

Coogle

1290k m

Figure 0.2: Existing Alignment of Polder 35/1 at Khuolia

1 The embankment from chainage 17 km to 18.5 kmhas been washed away during SIDR causing
death to about 70 people in Chal Rayenda village as reported by the local people. A retired
embankment with insufficient sectiom$been constructed by BWDB as a temporary protection.
This needs to be rebuilt conforming to the proper design with afforestation on the foreshore area.

1 The embankment from chainage 19 km to 20 km, located at the back side of Tafalbaria Bazar, has
been bdly damaged due to river erosion. The embankment was temporarily protected by BWDB.
This reach of the embankment is to be retired keeping appropriate set back distance (approximate
100 meters) with afforestation on the foreshore area.

1 The Rayenda khal cress the embankment between chainage 11 kmand 14 km at a point about
1.5 km from the bank of the Baleswar River. The area between the above chainage has been
protected by constructing a low height ring dyke on the either side of the Rayenda Khal.The large
Rayenda Bazar and a number of other private establishments are situated in the unprotected area
beyond this ring dyke and are open to the river and regularly suffer inundation during high spring
tides. The ring bund has a narrower crest than the main embanland is reported that during
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SIDR the entire area along with the Rayenda Bazar behind the ring bund was submerged by 2 to 3
feet of surge water which also overtopped the ring bund.

The Bazar committee including people of the surrounding area is demaomdtection from tidal
inundation and protection embankment along the bank of Rayenda khal by shifting the alignment
of the embankment towards the river bank. They also request for replacement of the sluice with
adequate discharge capacity at a suitglgsition keeping Rayenda khal open upto sluice for
navigation. At present goods are being carried to food storage through Rayenda Khal at a distance
of one kilometer from the out fall of the khal. The Rayenda Khal is also being used as a harbor of
seagoing vessels during cyclonic weather. It is observed that construction of embankment along
the bank of Rayenda Khal covering the Rayenda Bazar is possible. For sustainability of the
embankment, thelope protectionvith cement concrete blocks will be requirat the river side.

In accordance with the community demand, prisposedhat the alignment of the embankment
from chainage 12.5 km to 14 km is shifted towards bank of Rayenda Khal. Subsequently, the
sluice has to be shifted to a suitable locatioraeeljt to the existing position with additional
discharge capacity. The detailed of the field condition is showigure 4.3 below.

K4

= = g i 3 '7 —=
ZimQ ¢ fasal 7010 ri/
Ol = 1

Schodt) ') &

7\’\ LI J

N il
-

[ ] ravEnDABAZAR

Figure 0.3: Location of Rayenda Bazar

1 Theexisting bank of Bhola River in between chainage 38 km and 43 km of the embankment has
shifted away from the embankment leaving a strip of land about 1.5 km wide between the existing
embankment and the riveThus this portion of the embankment has becosoeindant and the
new embankment under CEIPwill be aligned following the river bank. An additional sluice is
proposed to be provided at a suitable location with the proposed embankment for draining out
rainwater runoff from the extended area of thedBol

1 The river side slope of the embankment from chainage 4 km to 11 km has been damaged by the
wave action of the River Baleswar and needs slope protection work with cement concrete blocks.
Most part of this slope protection work has already been uneert&tope protection works for
the remaining segments from chainage 4 km to 5.5 km and chainage 9 km to 9.75 km is proposed
to be carried out under the proposed Project.
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1 The river side slope of the embankment from chainage 37.5 km to 37.9 km at Dhale w0
been eroded by the river. Furthermore, the slope of the embankment is being damaged by wave
action. Tender for slope protection of this segment of embankment has already been floated by
BWDB under Aila fund.

1 The slope of embankment from chainage5kRth to 21km, chainage 22km to 23.5km, and
chainage 24km to 24.9km has been damaged by wave action of the Baleswar River. BWDB has
completed slope protection works for most part of these segments. Only afforestation on the
foreshore area of these segmesatsequired.

1.20.2 Water Control Structures

The Polder 35/1 has 13 drainage sluices, 16 pipe sluices, and 25 flushing inlet structures. The present
condition of the structures along with the required remedial actions is preseiitablért.1 below;
some photogphs of these structures are provideHigures4.4to 4.11

Table 0.1: Status of Structures and Recommendations for Improvement

Structure o
Description and | Chainage Presené Sl G ine Action Required
) tructures
Location
1. | Drainage Sluice-1 | 0 km The sluice is under the thre| The sluice is proposed |
(DS1) of river erosion and ij be reconstructed at
(Sannashir Khal) partially damaged. suitable location with thg

retired embankmer
keeping suffieent set bach
distance from river.

2. | Flushing  Sluicel | 0.75 km | The gates are missing hen Re-installation of gate i

(FS1) the sluice is not functioning. | required.
(Purba Barisal)

3. | DS2 6.6 km There are damages to t| The sluice is to b
(Kumarkhali) nosewall and upstream replaced.

protection work. The sluice i
not repairable.

4. | FS2 7.78 The barrel wall is damageg The sluice is required to [
(Khantakata) and holes are formed on top | replaced.
the barrel. The sluice is n
repairable.
5. | DS3 7.92 km | The length of upstream aprq Sluice and its aprons are
(Khantakata) is not sufficient enough fg be repaied.

flushing of sweet water in th
polder area. There a
damages to the either side
loose apron and flap gates &

missing.
6. | FS3 8.95km | The structure is nog The sluice is to bg
(Rajair) functioning well and there ar replaced.

some damages to the loo
apron and railing. There is r
lifting arrangement of gate.

7. | Pipd Sluice 9.75km | The structure is fully | The structure is to b
(Rajair) damaged. replaced by a new sluice.
8. | DS4 12.50 km | The sluice is in deplorabll A new sluice with
(Rayenda Bazar) condition and the discharg adequate capacity is to |

capacity of sluice i constructed at asuitable
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Structure o
Descriptipn and | Chainage Presenét(r: Sgtglrt;n TE Action Required
Location
inadequate. location
9. | DS5 14.33 km | The lose aprons of both sid{ Minor repair for the loos¢
(Baroitala/Zhilbunia) of the structure are damaged aprons is required.
10.| DS6 19.33 km | Loose aprons and noesall | A new drainageum
(Tatalbari) have been damaged. T]| flushing sluice is to bg
structure is in deplorabl{ constructed.
condition.
11.| DS7 23.50 km | Railing and river side loos| Structure needs tobe
(Gabtala) apron have been damage repaired.
Flap gates have been corrod
and geabox is missing.
12.| FS8 25.00 km | The structure is in deplorab| The sluice is to bg
(Bogi) condition and the diversio| replaced.
channel has been silted up.
13.| DS8 26.62 km | The structure is in deplorab| The structure is tobe
(Tarabaka) condition. replaced by a new sluice.
14.| DS9 27.90 km | The structure was construct{ No repair needed at th
(Khuria Khali) two years back by BWDB an point.
is functioning well.
15.| FS9 31.80 km | Loose aprons and railind Structure needs to K
(Panirghat) have been damaged. 4] repaired.
structure is repairable.
16.| DS-10 36.07 km | Loose aprons and railind Structure needs to K
(North Sonatala) have been damaged and flg repaired.
gate has been corroded.
17.| DS11 39.7km | The wing wall is in weak| A new drainage cum
(Rasulpur) condition and reinforcemen flushing sluice is to b
has been exposed. Apro| constructed at a suitab
have also been damaged. location.

18. | (Rasulpur) Between | There is no drainaggluice in| An additional sluice is tq
39.7 km| this segment be constructed for drainin
and 43 excess runoff of the
km extended area of th

polder.

19.| DS12 44.47 km | The concrete of wing wall hg Structure needs to bg

(Rajapur) seriously been affected due | repaired.
salinity and reinforcement hg
been exposed.
20. 50.60 km | There is no structure at thf A new drainagei cum
(Rothiar Khal) location. flushing sluice is propose
to be constructed at th
location.

21. 51.55 km | There is no structure at thf A new drainagei cum

(Khajurbaria) location. flushing sluice is propose
to be constructed at th
location.

22.| DS13 54.40 km | The structure is in deplorab| The structure is required {

(Dhansagar) condition. be replaced.
23. 55.43 km | The structure is in depldo&e | A new sluice is required t
(Dhansagar) condition. be constructed in place

existing one with provisiof
for improved drainage an
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Structure .
Description and | Chainage PresenéCondmon Sl Action Required
. tructures
Location
flushing.
24. | Pipe sluice 56.40 km | The structure is in deplorab| A new sluice is required t
condition construction in placeof
pipe sluice
25. 57.15km | Loose aprons have be¢ A new drainageum
(Boro pori) damaged and the opening | flushing sluice is require
the structure is inadequate | to be constrcted in placg
drain out and flushing g of existing one.
water in comparison to it
catchment area.
26 | DS14 57.55 km | Loose aprons and railing hay The structure is to b
(Boropori) been damaged. There |replaced along with re
leakage from rubbeseal. The excavation of diversiol
diversion channel has be¢ channel.
silted up.
27. | Pipe sluice 59.14 km | - Pipe sluice is required f{
be replaced by a ne
(Boroikoli) sluice.
28. | (Andaria) 60.14 km | Loose aprons have beq¢ The structure is to b
damaged. replaced.
29. | Pipe sluice 61.78 km | The  structure is  fully Pipe sluice is required {
(Sannasi) damaged. be replaced by a ne
sluice.

P

Figure 0.6: Rajair Pipe Sluice

- .

Figure 0.4: Sannasi }Vent Regul-ator -

(¢
el

Figure 0.5:
Tafalbaria

Erosion-affected Embankment at
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Figure 0.10: Rayanda 4Vent Regulator

Figure 0.11: Rasulpur 2-Vent Regulator

1.21 Proposed Rehabilitation/Improvement Activities in Polder

The proposed interventions in Polder 35/1 under dEfe listed inTable 4.2and shown irFigure

35/1

4.12 (ad).

Table 0.2: Proposed Interventions in Polder 35/1

1 Re-sectioning of embankment 49.70 km
2 Construction of retired embankment 7.30 km
3 Forwarding of embankment 5.00 km
4 Forwarding of embankment with slope protection 1.50 km
5 Construction of drainage sluices 15
6 Repairing of sluices 2
7 Construction of flushing inlets 17
8 Repairing of flushing inlets 3
9 Demolishing of flushing inlets 3
10 | Re-excavation of drainage channels 70.50 km
11 | Bank protection works 1.00 km
12 | Slope protection of embankment 17.25 km
13 | Afforestation on the foreshore areas 3.80 ha

Source: Feasibility Bport of CEIP, 2012
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Figure 0.15 (d): Location of Proposed Interventions in Polde 35/1 (Part-4)
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1.21.1 Works on Embankments

Under the proposed interventions in the Polder, a total of about 50 km of embankments will be re
sectioned and their height will be increased, a total of 6.3 km of embankments will be retired, and a
total of 5 km of erhankments will be forwarded, as shown in Tiadble 4.3 below.

The construction of the embankment will be carried out with the soil/earth obtained either from
drain/canal reexcavation, from borrow pits, or other sources, approved by the Engineer. Thillearth
materials will be well graded, homogenous and free of logs, stumps, roots, rubbish or any other
ingredient, organic/ vegetable matter.

The earth will be placed in layers of 150 mm thickness with soil (minimum 30 percent @@y, 0
percent silt, 880 percent sand) compacted mechanically to attain 85 to 90 percent of maximum dry
density at optimum moisture content to avoid air pocket.

Before the commencement of construction activities for embankment works, labor sheds will be
constructed with proper siation and otheessentialfacilities. Suitable sites will be selected and
prepared by cleaning bushes, weed, and trees for this purpose. Alignment of embankments will be
fixed with adequate base width. Base stripping and removal of trees and weed gélribd out
according to the instruction of the Engineer in charge. The tools required for construction of
embankments will be procured during this period. After validating the final design, excavation of
soil/carried earth will be followed and deposiiadselected areas. For constructing the embankment,
soil will be placed in layers and compacted to the required specifications. The slope and shape of
embankment will be finalized after proper compaction of layers. Subsequently, required turfing with
grasswill be carried out on embankment. Watering and fertilizing will also be provided.

Table 0.3: Detail of Works on Embankments

Description Chainage Embankment Length
(km) Height (m) (km)
1 | Increasing the heght of| 10.50 to 12.50 5.00 2.00
2 | embankments 26.00 to 36.50 10.50
3 37.00 to 38.00 1.00
4 43.00 to 62.50 19.50
5 1.00 to 2.00 6.00 1.00
6 3.80to 10.50 6.70
7 13.70 to 17.00 6.50 3.30
8 18.50 to 19.50 1.00
9 21.00 to 26.00 5.00
10 | Retirement 0.00 to 1.00 - 1.00
11 2.00 to 3.80 - 2.80
12 17.00 to 18.50 - 1.50
13 19.50 to 21.00 - 1.50
14 36.50to 37.00 - 0.50
15 | Forwarding of Embankmer| 38.00 to 43.00 - 5.00

1.21.2 Construction/Repairing of Drainage Sluices

Fifteen drainage sices will be replaced under the proposed Project in Polder 35/1. Moreover, two
sluices will be repaired under this Project. The details description of these sluices has been given in
Table 4.1

At the outset of the construction activities, required consbm materials (sand, cement, wood, and
shuttering materials) will be procured by the contractor. Meanwhile, a suitable site will be selected
and prepared for construction of the sluices. Before starting the construction activities of drainage
sluices, mg bund and diversion channel will be constructed. After that the foundation treatment
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required for the structure will be carried out. The concreting works along with cutting, bending and
binding of reinforcement steel will then be performed as per spetidih. Concrete blocks will be
fabricated and placed where required. After construction of approach roads, fitting and fixing of gates
and hoisting device will be carried out. Subsequently, gates will be properly painted. The intake and
outfall of the gat will be constructed. The concrete blocks will be fabricated for river training works
and pitching works will then be conducted.

1.21.3 Construction/Repairing of Flushing Inlets

Seventeen flushing inlets will be replaced under the proposed Project in PoldeB&&ides, three
old flushing inlets will be repaired. The details description has been givieabla 4.1

At the outset of the construction activitieeguired construction materials (sand, cement, wood, and
shuttering materials) will be procured. A wlile site of the structure will be selected and prepared
accordingly. Alternative diversion channels will be constructed before the starting of construction
works. After that the foundatiomeatmentrequired for flushing inlets will be carried out. Thewe

concrete works, pipe and machine pipe along with construction of collar joints will be carried out. The
gates both in the upstream of each flushing inlets will be installed. After completion of all
construction activities, the approach embankmentsheilconstructed and turfed with grass. Finally,

a channel is to be excavated through lead cut and tail cut to make the flow to be channeled through the
flushing gate.

1.21.4 Re-excavation of Drainage Channels

There are 90 water channélsélsin the Polder of witch 17 channels will be rexcavated to decrease

the drainage congestion. An estimated 0.71 million cubic meters of soil/silt will be excavated from
these channels. The excavated soil will be used for strengthenirddnahbanks, in addition to
making t available to the farmers. The water channels to {excavated under the proposed Project
are presented ihable 4.4elow.

Table 0.4: Channels to be Reexcavated

Name of Khal Khal Length Chainage

Code (km) (km)
1 Terabeka 1 2.50 26.50
2 Satgharer 2 1.00 25.00
3 Gobtolar 4 2.00 23.50
4 Tafalbari 6 6.00 19.33
5 Sonatala 11 2.50 36.07
6 Jheelbonia 19 6.00 14.33
7 Rayenda 20 9.50 12.50
8 Thanar 42 3.50 39.77
9 Khunta 61 3.50 7.92
10 | Kumaikhali 64 12.50 6.60
11 | Sannashir 73 1.50 0.00
12 | Andaria 75 2.00 60.14
13 | Farajipara 76 1.00 57.67
14 | Kabirajer 79 3.50 54.46
15 | Rajapur 81 3.50 44 .47
16 | Rathiar 84 4.50 50.60
17 | Khejura 90 5.50 51.55

Total 70.5
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For reexcavation of the drainage channels, at first the required tools will be procured. A schematic
diagram showing centerline and layout plan will be made for thexcavation. The entire channel

will then be divided into a number of reaches. The excavatibtevstarted from the upstream of the
channel. Cross dams are to be provided at the upstream and downstream locations of the reach, and
then soil from the channels will be removed upto required depth and width. The excavated soil/sludge
will be disposedrito a suitable place, specified by the Engineer in charge, from where the sludge or
soil will not affect the channel flow by any means. After finalizing excavation on one reach, the other
reach in the downstream will be excavated using the above procedures

1.21.5 Bank Protection and Slope Protection Works

Only one km of bank protection works will be carried out from chainage 0.5km to 1.5 km under the
proposed Projectin addition, a total of 17.25 km of slope protection of embankment along the
Baleswar River willbe carried out from chainage 2 km to 5.5 km, 9 km to 9.95 km, 12.5 km to 14
km and 13.5 km to 25 km.

The first activity will be procurement of construction materials. The slope of the river bank as per
design will be prepared. At the same time, the regdoncrete blocksvill be casted or manufactured

and guard walls will be constructed. After completion of the preparation of CC blymitextile

bags will be placed along the slope and concrete blocks will be placed on tHaomching apron

will be prepared with concrete blocks along with dumping of these blocks in assorted form will be
completed up to toe of the river banks. Finally, turfing will be carried out on the slope or crest of the
embankments. Proper drainage provision will be kept to aeoidation of rain cuts for surface run

off.

1.21.6 Afforestation

Plantation of mangrove forest is proposed for afforestation on the foreshore area. The areas selected
for afforestation in the Polder 35/1 are showrfigure 4.12 Establishment of green belts imete

areas can reduce the effect of toe and slope erosion due to wave action and river flow and promote
land accretion. Abou22 haof foreshore area will be planted with mangroves in the Polder, whereas
about16 haof land will be kept for timber saplingsnd6 hafor Golpata (a local tree species). The
saplings are to be planted at a spacing of 1.5m x 1FBgure 4.13shows the typical crossection of

this plantation.

Figure 0.16: Typical Cross Section of Afforestation Works

1.22 Construction Details

1.22. 1 Construction Schedule

The works in Polder 35/1 under the CHIRre expected to be completed in four yeafBhe
construction schedule is presenfliable 4.5
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1.22.2 Construction Manpower Requirement

Technical and nontechnical manpower will be required for the Project construction works. The will
include engineers, technicians, supervisors, surveyors, mechanics, foremen, machinery operators,
drivers, and wskilled labor. Around 60 to 7percent of labor will be engaged from the local area and
remaining will be from outside. The estimated manpower requirement is presehadddr.a
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Table 0.5: Construction Schedule

Description Year 1 Year 2 Year 3 Year 4

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

A. Pre-Construction Activities

Al Discussion with local stakeholdemmm
about the projeand interventions

A2 | Disclose rehabilitation plan -
Distribute acquisition and requisitic

A3 . —
money before the construction work
Display Bill board on the interventio

A4 . . —
site for public awareness

A5 Preparation of Stockyard f(um

construction materials

A6 | Mobilization and site preparation |-

Higher Contractors through tenderilh

A7
procedure
Construction of labor shed and s

A8 i
office

A1 Labor shed and site  OffiCnm—
preparation

AD Installment of water and sanitatio ——
facilities

A3 Installment of Garbage dispos, =
system

Polder 35/1- 62



Coastal Embankment Improvement Project, Phase-l (CEIP-I) Environmental Impact Assessment
Bangladesh Water Development Board Chapter 4: Description of Proposed Interventions in Polder 35/1

Description Year 1 Year 2 Year 3 Year 4

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

B Procurement system of the project

B1 Procurement of C OIS L U C 1 )00
materials
8o Procurement of (CO/N'S U

machineries and equipments

C Rehabilitation of embankment

Collection of earth materials from tk
borrow pit area from outsidef dhe

€1 | embankment through excavator, p I —— T —— T —
loader and dump truck and trolley

oo Collection of earth materials fror T —— T —— T —
Baleswar river through dredging

C3 . .
for carrying earth materials

C4 Dumping of earthen materials on t E— E—— —
embankment

C5 | Keeping earthen materials for dryini —— — —

Cé Breaking dried earthen materig — — ;
through Clod Breaker
Embankment surface labelir — — —

Cc7 .
through dumper machine

cs Embankment slope pitching ar f— — —

turfing
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Description Year 1 Year 2 Year 3 Year 4

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

D Re-excavation of Canal

D1 | Bailing out of water with all lead
and lifts by manual labor or pum)j — I — —
with all arrangements for protectic
of ring bund and side slopes
foundation pit against erosion al
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 withllz
leads and lifts, throwing the earth
layers not exceeding 150 mm
thickness including breaking clod
rough dressing, cleaning the jung
removing stumps, dug baling aj
75mm cambering complete as
direction of Environmental specialis

D2

De-silting works of canal throug| — — —

D3
excavator

Deposited the spoil earth both ba
of the canal through pay loader —— — —
D4 | dump truck and trolley if necessa
using head load as per design 4
specification
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Description Year 1 Year 2 Year 3 Year 4
Jan Apr- Juk Oct Jan Apr- | Juk Oct Jan Apr- Juk Oct Jan Apr- Juk Oct
Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec
Earth work by manual labor in g
kinds of soil in removing the grog
bund/ring bund, including all leac — — E—
D5 | and lifts complete and placing tf
spoils to a safe distance (minimu
15m apart from the bank) as p
design
£ Replacement ad repairing of
regulator
E1 construction and repairing ( — — ——
drainage sluices
construction and repairing ( EEE—— E—— E—
E2 o
flushing inlets
F Afforestation
F1 | Land preparation
F2 | Fencing preparation and setting
F3 | Plantation of mangrove trees F'_'_'_'_'_'_
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Table 0.6: Required Manpower for Construction Works

Required Manpower Number
1 Engineer 20
2 Machiney Operators 300
3 Mechanics 15
4 Surveyor 25

Source: FS Report, 2012
1.22.3 Construction Material

The construction materials required forsectioning and retired embankment, water regulatory
sluices and flushing inlets, and bank protection work will inckudd, cement, steel, and sand.
Estimated quantities of these materials are present€dhle 4.7 The details of availability of soil
for embankment works are presented a@ble 4.8 and shown ifrigure 4.14

Table 0.7: Construction Materials

Description Quantity Sources
Resectioning and retired embankment
1 Earth work 2,443,220 m | Borrow pits, dredging spoils frof
re-excavation of drainag
channels.

Borrow pits will be located on th
river side of theembankment. Th
embankment toe will be 15

away from the river bank. Soil wi
be collected from 10 m away

the embankment toe. The det
location of borrow pit is presentg

in Table 4.8.
Construction of sluices and flushing inlets
2 Cement 643,97 bag To be procured from local marke
3 Sand 856.00 To be procured from Khulna
4 Stone 89,442 m To be procured from Khulna
5 Steel 856.00 To be procured from Khulna
Bank protection
6 Concrete Blocks 86,687. To be made at construction s
during construction
7 Stones 23,650 To be collected from Khulna
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Table 0.8: Tentative Assessment for Availability of Soil for Embankment Works

Location Quantity of Quantity of Earth available from Borrow pit area Quantity of Earth available from River Total quantity Remarks
Chai earth bed of Earth
(Chainage) required available
From To (cubic meters) Location (chainage) Size Quantity Name of Location Quantity
River
(Length x width x (Chainage)
depth)
1 0.0Km 10.5 432,577.00 | i) 0.0 km to 1.00 km i) 1 Km x50mx1.5m 75,000 Baleswar [ 0.0 km t010.5 90% of Soil is
km km available at the borrow
pit area but silt is
dominant with traces
of sand and clay. Rest
quantity of earth is to
be collected from
River bel.
if) 1.0km to 2.30 km ii) 1.2 Km x20mx1.5m| 36,000
iii) 2.30 km to 3.80 km iii) 15 Km 157,500
X70mx1.5m
iv) 3.80 km 5.20 km iv) 14 Km 42,000
x20mx1.5m
v) 5.20 km to 6.30 km v) 1kmx10mx1.5m 15,000
vi) 6.30km to 7.00 km vi) 700mx30mx1.5m 31,500
Vii)7.00 km to 9.00 km vii) 2kmx15mx1.5m 45,000
viii) 9.0 km to 9.50 km viii) 500mx10mx1.5m 7,500
409,500
2 10.5 14.5 216,149.00 Rayenda | 10.50 km to 14.50 km There is no borrow pit
Km km Khal area at this location.Sq
Earth is to be collecteg
from river bed.But
River bed soil is silty
clay with trace of sand
3 145 18.5 389,934.00 | i) 15.5 km 15.80 km i)300m x10mx1.5m 4,500 Baleswar | 14.50 km to 18.50 km 50% of Eath is
Km Km available at borrow
area and the rest
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Location Quantity of Quantity of Earth available from Borrow pit area Quantity of Earth available from River Total quantity Remarks
Chai earth bed of Earth
(Chainage) required available
From To (cubic meters) Location (chainage) Size Quantity Name of Location Quantity
River
(Length x width x (Chainage)
depth)
guantity has to be
taken from river
bed.Soil of the borrow
pit area is siltyclay
with trace of sand.
i) 15.8 km 17.30 km i) 1.5 km x25mx1.5m 56,250
iii) 17.30 km 18.50 km iii) 1.20 km | 126,000
X70mx1.5n
186,750
18.5 29.00 782,011.00 | i) 18.50 km to 20 km i) 1.50 km x| 135,000 Baleswar, | 18.50 km to 25.50 km 25.50 km to 29.4 90% of earth is
km Km 60mx1.5m Bhola km available at borrow pit
area and the soil of the
borrow pit is siltyclay
with trace of sand.
i) 20 km to 20.5 km if) 500mx80mx1.5m 60,000
iii) 20.5 km to 21.50 km | iii) 1 km x 70mx1.5m 105,000
iv)21.5kmto24.00km | iv) 25 km x| 150,000
40mx1.5m
V) 24.00 km to 25.5m v) 150 km x| 33,750
15mx1.5m
vi) 25.5 km to 26.5 km vi) 10 km x| 45,000
30mx1.5m
vii) 26.50 kmt0 29.0 km | vi) 25 km x| 225,000
60mx1.5m
753,750
29 Km 38.00 175,144.00 | i) 29.0 km to 32.0 km i) 1.5 km x 20mx1.5m | 45,000 Bhola 29.00 km to 38.00 km Earth is available at
km borrow pit area and
soil of the borrow pit is
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Location Quantity of Quantity of Earth available from Borrow pit area Quantity of Earth available from River Total quantity Remarks
Chai earth bed of Earth
(Chainage) required available
From To (cubic meters) Location (chainage) Size Quantity Name of Location Quantity
River
(Length x width x (Chainage)
depth)
silty-clay with trace of
sand.
ii) 33.0 km to 36.0 km ii) 3 km x 50mx1.5m | 225,000
i) 36.0 km to 37.3 km i) 1.2km x 10mx1.5m| 18,000
iv)37.30 kmto 38.0km | iv) 700 km x| 15,750
15mx1.5m
303,750
6 38 Km 445 82,139.00 i) 38.0 km to 40.0 km i) 2 km x 50mx1.5m 150,000 Bhola 38.00 km to 44.50 km Earth is available at
km borrow pit area but silt
is domnant with trace
of sand and clay.
i) 40.0 km to 42.5 km ii) 2.5 km x 5mx1.5m | 18,750
iii) 42.5 km to 44.5 km iii) 2 km x 50mx1.5m | 150,000
318,750
7 44.5 50.00 100,997.00 Bhola 44.50 km to 50.0 km Earth is avéable at
km km borrow pit area and
soil of the borrow pit
is silty-clay but top
surface is organic soil.
i) 44.5 km to 50.00 km i) 5.5 km x 30mx1.5m | 247,500.0
0
8 50 km 55.5 139,047.00 Sannashir | 50.00 km to 55.50 km 60% ofearth is
km khal available at borrow pit
area and soil of the
borrow pit is silty
clay.But top surface is
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Location Quantity of Quantity of Earth available from Borrow pit area Quantity of Earth available from River Total quantity Remarks
Chai earth bed of Earth
(Chainage) required available
From To (cubic meters) Location (chainage) Size Quantity Name of Location Quantity
River
(Length x width x (Chainage)
depth)
organic soil.
i) 50 km to 55.5 km i) 5.5 km x10mx1.5m | 82,500.00
55.5 62.00 125,222.00 | i) 55.5 kmto 59.0 km i) 3.5kmx10mx1.5n 52,500 Sannashir | 55.50 km to 62.00 km Earth is available at
km km khal borrow pit area but silt
is dominant with trace
of sand and clay.
i) 59.0 km to 62.0 km i) 3kmx20mx1.5m 90,000
142,500
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1.22.4 Construction Machinery

A large quantity of construction machinery and equipment would be needed for the construction activities
in the Polder. A tentative list of these machinery and equipmenesented below.

Table 0.9: List of Construction Equipment and Machinery

Description Quantity

1 Boll-dozer 15
2 Dump- truck 25
3 Pay Loader 15
4 Excavator 15
5 Burge 10
6 Engine Boat 15
7 Vibrator 160
8 Compactor 25
9 Mixture Machine 160
10 Mixing-Plant 4

11 Truck 15
12 Tractor 10
13 Generator 60
14 Leveling Instrument 12
15 Total Station 5

16 De-watering System 51
17 Low light pump 50

1.22.5 Construction Camps

A total of 85 camps for labor will bestablished during construction period. Out of the total camp, 40
camps for embankment works, 15 for sluice works, 17 for flushing inlet works, four for slope protection
works, and one for bank protection works will be established. Contractor will sedeldcation of the

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

Drinking Water and Sanitation System of Camps

A total rumber of 55 tube wells will be installed in the labor camps premises near the construction sites
for obtaining water for the camps and also for construction activities. For sanitation, latrines will be
constructed along with septic tanks for safe dispokséwage.

1.22.6 Vehicular Traffic during Construction

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

In case of the eastern aoéntral areas of the polder, the materials would be collected from the stock yard

at Rayenda and then would to be transported using heavy trucks. The trucks or other vehicles will be used
for district road coming from Pirojpur crossing the Sanyashi Khaleory. The materials found usable

from the polder may be carried through smaller carts;motorized vans and other smaller vehicles.

The equipment and construction materials including hard rock dumping materials and sluice gate
equipment will be trangpted from Khulna on water vessels through Baleswar River.
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1.23 Project Implementation Arrangements

Overall Project Management The Government of Bangladelsasthe overall responsibility for project
management and coordination through its Ministry of WatsdRrces. A Project Steering Committee
(PSC) would provide the forum for overall guidance, policy advice and coordination of the project
activities and addressing the intagency issues. BWDB will act as tReoject Implementing Agenand

will implemert the project through the Project Management Unit (PMU).

Project Steering Committee (PSC)The PSC would be chaired by the Secretary of Water Resources and
will include the Secretaries of Finance, Agriculture, Environment, Public Health EngineeringryFores
and Wildlife, the Chief Executive officer of selected NGO, and representatives of the local/district
administration as its members. The PSC will oversee the project; provide-lpektyguidance and inter
agency coordination for the project. The Peojirector of the PMU will act as the secretary of the PSC

Project Management Unit (PMU). BWDB will set up the PMU to oversee the development and
management of the project. The PMU will be led by the Project Director (PD) appointed by BWDB. The
PD will have the rank of Chief Engineer, and will report directly to the Director General (DG). The PMU
will have a central project office located at the headquarters of BWBatka The PMU will have 3
subordinate units: (i) Engineering Unit; (ii) Procurememd &inance Unit; and (iii) Social, Environment
and Communication Unit. In addition to the central unit in Dhaka, thiedd Level Officesvill be set up,

each headed by an Executive Engineer, recruited by the project. The Field Offices will be loeatdd in

of the three main project districts, nam&lyulna, 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 fotaringiproject progress, to liaise

with the Bank, and to prepare annual programs, implementation reporting, updating all procurement
reporting documents and financial management reporting. Procurement staff would consist of a Senior
Procurement Specialisind one procurement specialist. The Finance staff would consist of One Deputy
Director Finance, two accountants and three support staff.

The Engineering Unit will oversee the work of the consultants on design and construction supervision
matters. A DeputyProject Director will head th&ngineeringUnit and 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 engingeaunit will also include two Executive
Engineers, two Assistant Engineers.

A Social, Environment and Communication Unitwill supervise compliance with the Environmental
Management Plan and Social Action Program and together with the engineering uerhémpthe
communication strategy. The unit will include a Senior Environmental Specialist, a Senior Social
Specialists, a Senior Forestry Specialist, a Revenue Staff, and a Communication Specialist.

Each Field Office will be staffed with one Project Magar/Executive Engineer (XEN), two Sub
Divisional Engineers (SDEs) and two Assistant Engineers (AESs). In addition, an environmental specialist,
asocial specialist and are venue staff will work across all three field offices.

The PMU will be supported by tHellowing consultancy:

1 An experienced NGWill be mobilized by the PMU to implement the social afforestation the EMP;
the Social Action Plan including the mobilization of Water Management Organization; the RAP and
the EMP.
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1 A Design and Construction Sevision Consultanc¥irm that will assist the PMU in preparing the
detail design of the remaining polders and supervise all the construction. For civil works contracts,
the Project Director will serve as tlgmployer and the Project Supervision Consultaiil serve as
the Engineer for construction supervision. At the site, Resident Engineerappointed by the
consultant, with a team of specialists and inspectors will supervise the Contractor.

1 A Monitoring and EvaluationConsultants will provide suppoim monitoring project 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 revieder the project. The panel consists of two
international/expatriate specialists and one national specialist.

1 An Independent Panel of Expert (IPOBMWDB will also appoint an IPOE to act as an independent
Aipeer reviewer o and utiond efvarieuk technical autputs. Yhe BPaneh wilk o |
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.

1.24 Community Participation

1241Peopl ebs Participation 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 sustainabienopie

the project. To ensure the stakeholders participation, Ministry of Water Resources, GoB has prepared
guidelines namelyffhe Guidelines for Participatory Water Management (MoWR 208aally known as
GPWM. The aim and objectives of GPWM are addofs:

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

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

M Plan ad coordinate 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, siiisions and sections offices do not have adequate

expertise and experienced manpower to carry out the O&M of coastal polders properly. Moreover at

many places the numbers of field staffs are also insufficient and inadequate to the actual requirement. In

this case to ensure sustainable operation of the prp@cicipation of Water Management Organization

(WMO) and Community Based Organizations (CBOs) is needed.

The GPWM has outlined a three tier organizational structure comprising Water Management Groups
(WMG) at the lowest level, Water Management Assomist (WMA) at the midier and Water
Management Federation (WMF) at the apex. The combination of groups, associations and federations in a
particular sukproject is together termed as the Water Management Organization (WMO) which has been
considered in tlsi project.
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1.24.2 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 heea of t
Polder will be suldivided into a 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 existiogds, canals or embankment, and location of
structure, turrouts 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 t&o or thre
villages 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.

1.24.3 Water Management Association (WMA)

A numbers of WMGs functioning in Polder area will foamWater Management Association (WMA) as a
coordinating body at the migvel of the polder/ suproject. The WMGs are the grasst people who

would be directly involved in water management while the WMAs will provide necessary coordination at
the midlevel. The WMAs 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 sigoedhis reason, this level
needs to have a legal status and hence the question of registration arises. Registration of WMA is a must.

1.24.4 Water Management Federation (WMF)

This is conceived as the supervisory type of organization functioning at the aperfléle hierarchy

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
on the basis of actual functimg strength of WMGs and WMAs. Usually in a district or in a 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, thefmber fedeting body will be
selected from among the MC members of WMASs. Important personalities in the area like Member of
Parliament or local leader may be nominated as the-pkeson of the WMF and other members (not
exceeding four) may come from the WMAs bytu@ of their importance in controlling the numbers of
WMGs.

1.24.5 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 groopghese CBOs in this polder, care should be taken

to twist and turn the methodologies slightly in some of the aspects as per local situation and project
provisions so that it really fits in. Under this project, CBOs are conceived to have been incltiied in
Water Management Groups (WMGSs) as Functional Groups (FGs). The FGs have the scope of working in
the polder O&M under the purview of WMG.

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

ESs are families setted from squatters and project affected persons who do not have any land or lost it
by land acquisition. They can be organized in functional groups for taking part in preventive maintenance
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of the embankments in specified reach (approximately 0.5 hapwiney are allowed to settle on the toe

of the embankment. The maintenance activities include small earthworks, new plantgilantaton or
enrichment in planting and maintenance of vegetation cover. ESs may be engaged in embankment
maintenance actities 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 preventiteweark maintenance of a specified
reach of embankment including grass turfs lying. They are the paid laborers on a daily basis payment.

Canal Maintenance Group (CMG)

CMGs are the groups consisting of 10 members selected from landless people and destiarne

Under this concept, 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 somerextlisposal of silt deposits in wet condition. CMGs are paid

on a daily basis and not on the basis of volumes of actual works done.

Landless Contracting Society (LCS)

LCSs are the groups selected from landless people consisting of nearly 60 membeespar gooup (as

the case may be). They are responsible to carryout 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.

1.25 Operation and M aintenance Plan

Coastal polders surrounded by embankments in the 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 largeent of land for permanent agriculture as well as congenial living
condition. Most of the polders were constructed in thelipegation period i.e during the decades of
sixties and early seventies. Over and above the polders have been playingodevitesafeguarding the

coastal area; ensuring and increasing agricultural production; improving livelihoods of the people; and
mitigating environmental damages. But these are vulnerable to storm surges; high tides; annual floods;
land erosion and drainagengestion. 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 struotwa#sw flows of water both

ways. So maintaining the polder system with embankments and structural elements built over there has
become a permanently important task.

The CEIP is one of the latest such interventions to address a systematic restoratipgradihg of

polder 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 amed based budgeting will continue to remain at the apex.

The most relevant to the current assignment i.e "Guidelines for O&M Planning and Budgeting, August
2001; CERRI" has been consulted very carefully to prepare O&M plan for CEIP. Moreover, alldee pr

and cons 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.
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1.25.1 Operational Plan

Operational plan involves setting out the schedtilactivities related to operation of gates of structures
by the users' organization to control water levels best suited to water management and agricultural needs.
The activities given below have been recommended for the operation plan of Polder35/1.

Regulation of Gates

During the premonsoon period, the vertical lift gates of each regulator should remain closed for retention
of water for irrigating rice crops blpw-lift pumps (LLPs) During monsoonJuly to Septemberthe

vertical lift gates should norafly remain closed; but may be opened to regulate the water levels inside
the polder and it should not be allowed to exceed the stated maximum permissible level for safety
reasons. In order to achieve this, discharges into the river should commenckeyal&permitting) as

soon as this level is attained. This type of water management decisions should be taken after due
consideration of daily rainfall, river stages, water levels inside the polder, gate opening schedules.
However, the frequency and typktbis decision making process will vary with the seasonal conditions.

During the post monsoon seas@rcf{ober to Novembggrthe vertical lift gates will be operated to retain
water in the drainage canals without overtopping the canal banks and incthasind moisture level for
cultivation. In all these cases there should have enough consultation with the beneficiaries' organizations
because agricultural practices, crop varieties; and cropping pattern are changing over time. Operation of
Flushing Sluies and Pipe Inlets should also have similar practices with maximum involvement of
beneficiaries' organizations. The O&M section and DWM staffs of BWDB will assist them in the water
management of command areas inside the polders.

Frequent Watching of Embarkments

This is a typical monitoring activity to be carried out by the BWDB O&M staff. It is intended mainly to
detect weak sections, gullies, slips, sign of squatter settlements, and cultivation of perennial cash crops,
cuts in the embankments to accommiedhomesteads, embankment subsidence and erosion and / or
settlement of protection works.

Recommendations for the frequency of field inspections and reporting of the physical condition of canals
and embankments with its associated structures and pveteairks by BWDB's O&M field staffs have
been made quite in details in the relevant SRP reports and findings.

Regular Checking of Structures

This is also a typical monitoring activity to be carried out by BWDB's O&M field staffs to detect slips at
abutmats, damage of protective works and wing walls, and periodic damage to flap gates and fall boards.
The functional groups under WMGs in the polders will assist the O&M Sectional Office of BWDB to
identify and report the damages for rectification.

Condition Survey and Engineering survey

The survey data obtained by the O&M field staff of BWDB are used for estimating the required
maintenance works. Physical condition of embankments and structures are investigated through field
surveys once in a year. This $pecially required to prepare the details for carrying out periodic
maintenance works.
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e) Supervision of Preventive Maintenance Works

Preventive maintenance works are done by commimaised functional groups (e.g EMGs, SMGs, and
CMGs) as and when requiteound the year. The works are the most simple, cheap and cost effective
maintenance works and are implemented more or less continuously. The field staffs of O&M section of
BWDB supervise all preventive maintenance works.

A good planning for operation dtructures is very essential to avoid social conflict. In this situation,
during the cropping season, monthly, weekly or daily operational adjustments will be required. Routine
monitoring of water management and hydrological conditions will supply datadtether with the

water management plan, will dictate the needs of adjusting the operational measures.

Participation of beneficiaries vésvis the farming community is essential in establishing the seasonal or
long term water management plan. This hosveveduces to a somewhat lesser extent in setting up the
weekly operation targets. Although the daily structure operation is largely an activity of the responsible
O&M authority like BWDB's Section Office, it can be shifted to the WMG if they are prowdéd
adequate training and management capabilities.

1.25.2 Maintenance Works

Maintenance of embankments and structures is the most important item of activities in the coastal polders.
It is necessary and cannot be avoided because it helps preserving theiaténasin good and functional
condition; protects investments; and prevents high rehabilitation costs. Since this is included in the day
today tasks schedule and needs continuous efforts, maintenance of coastal polders put emphasis on simple
and cost effaive communitybased interventions.

In the coastal Polder 35/1, only those works which directly serve water management should be regularly
maintained.

Preventive or Routine Maintenance

The objective of preventive maintenance is to keep the overall mjtdeam including all its elements in

good functional order thereby reducing the need of periodic maintenance eventually avoiding high
rehabilitation costs. The works are simple, cheap and cost effective and can be implemented through
communitybased functinal groups such as EMGs, CMGs, and SMGs. Preventive maintenance is carried
out round the year, almost continuously or as and when required. The works are mentioned below:

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

1 Small earthworks on the embankment by EMGs;

1 Cleaning, greasing, and painting of structures by SMGs;

1 Cleaning Khals and Outfall Drains from aquatic

Periodic Maintenance

PeriodicMaintenance intends to bring the components of the hydraulic infrastructure back to its design
standard. The works are more expensive than preventive maintenance and are implemented by LCBs,
LCSs, and PICs (food for works). Periodic maintenance has tihectdiaof repair works and is identified

during the field assessment at (more or less) regular intervals.

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

1 Minor repair of protective works by LCSs i.egesitioning of the displaced blocks;
Minor repair of structures by LCSs i.e small patching of brick works, replacing rubber seals; and
1 Reexcavation of Khals (costs< Tk.2.0 lacs/km) and removal of earthes @¢aoss by LCSs and /

or PICs;

Major Periodic Maintenance Works

=

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

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

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

Under CEIP, the total allocated maintenance cost including preventive and periodic have been estimated
as Tk. 480 lacs (USD 6 million) (O & M report, CEIE012).

Emergency Maintenance

Emergency works cover unforeseen interventions that require immediate actions to protect the polder as a
whole or a part thereof from the adverse effects of flooding or uncontrolled saline intrusion, associated
with damage ofives and properties. This type of work requiring immediate attention includes the closure

of an embankment breach, the repair and replacement of flap gates, or the construction of cross dams over
canals if structure fails. The estimated emergency maintenamount is at Tk. 250.00 lacs (USD 3
million) (O & M report, CEIP, 2012). The budget items do not cover unforeseen works as a result of
major calamities like cyclones or tidal surges. Other sources of funding viz. donor assisted emergency
programs shdd 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 changes in the patterns of use of land or otherraatunales. 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 commiet units receive fair and adequate compensation and rehabilitation if
needed. It is noted that the Resettlement Action Plan (RAP) study is conducted by anetioeisaithnt

of CEIP-I for the Polder 35/1 project.

1.12 No Obijection Certificate

The polder 3B is located in the southern hydrological zone in Sharankhola and Morelganj Upazila of
Bagerhat District. The unions in the poldeclude a) Rayenda, Southkhali, Dhansagar, Khantakata
under Sharankhola upazila; and b) Khaulia under Morelganj upazitiermese unions no archeological
sites or any cultural heritage are known to exist which might affect the normal activities of the polder
after rehabilitation. The No Objection Certificates (NOCs) from the union chairmen have been obtained
and are attadd inAnnex B.
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Analysis of Project Alternatives

This chapter presents an analysis of various alternatives considered during the Project feasibility and

design stage including the O0no projectd alternat
corsiderations of these alternatives have also been discussed.

113 6No Projectdo Alternative

The -pbnog ect 6 option analysis has been carried out
the Polder and to help understand the need of the proposeceitiens under CEHP. The present

situation of the polder is extremely vulnerable to cyclones, storm surges, wave action, and climate change
effects, as described Bection 1.1of the present EIA also. Most importantly, the Polder is not in a state

to provide required services particularly protection against tidal inundation, efficient drainage, and
minimizing the impact of cyclonic surges. About80 percent of the Polder area is vulnerable to salinity
intrusion and water logging. Due to high salirgiyd scarcity of ground water during the periods of low

rainfall, the area under irrigation is limited to merely aboe@tercent of the total Polder area. The silted

water channels are resulting into limited navigation in these water ways, decliniegieshand

increasing environmental pollution.

The interventions proposed in Polder 35/1 under @EdRe planned to eliminate the major problems
described above. To highlight the present state of various aspects in the Polder and to help understand the

i mportance of the proposed interventions wunder th
are compared ifiable 5.1below.

Table0.l: Compari son of &6No Projectd and O6With Projec

Proposed Works

under CEIP-1 O6No Projectd S OWith Project
Increasing thg At a number of locations, th Higher and wide embankments wol
height (re | embankments will further deteriorate al be more effective and resilient, a
sectioning) of{ will drop below design level. As a resu| will safeguard the Polderagainst
embankments cyclones, rise in surge heights due | storm surges, floods, and higher tig
(49.7 km) global warming, and tidal actions wi due to global warming. Henc

inundate the Polder, causing sev( reduction in loss of lives and ass
damage to the lives and property of lo( caused by the natural disasters.
people.

Because of submerge the embankm¢ Higher and wider embankments W
during monsoon, transportation syst¢ provide enhanced protection
would further deteriorate insidethe | Polder, facilitating transportatio
Polder, and sufferings of local peop within the Polder even durin
would further increase. monsoon.
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Proposed Works
under CEIP-1

6No Projecto S

OWi th Project

Reduction of agricultural area, cris
situaton for farmers from January f
April (salinity intrusion) and May tc
August (flooding).

Higher and wider embankments w
provide enhanced protection
Polder, facilitating enhance
agriculture activities and increas
area for cultivation, thus increag
agriculture output.

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

Decreased silt deposition in the Pol(
will result into impioved drainage an
navigation in internal lakeshals
increased usage of surface water
irrigation, and reduced water loggif
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 farm worke
Local people can engage themsel
in the construction works inside tk
Polder. Improve earnings of loc
people during the cotrsiction phase
of the project.

Retirement/re
location of the
existing
embankment

(6.3 km)

Embankments  will remain  mor
vulnerable to wave action of river, Pold
area will be more prone to inundation, g
agricultural loss will increase due
salinity intrusion.

Retirement/relocation d
embankments  will  result int
enhanced protection against flog
and wave action, decreased salin
intrusion, and increased agricultu
productivity.

Further damage to the noetired portion
of embankments, furtheteteriorating the
transportation system

Retirement/relocation g
embankments will facilitatq
transportation  within Pold¢
throughout the year.

the

Continued silt deposition inside th
Polder due to cyclonic surges and flog
would increase and cause temalogging,
drainage congestion and other associg
problems.

Decreased silt deposition in the Polg
will result into improved drainage ar
navigation in internal lakes/khal
increased usage of surface water
irrigation, and reduced water loggif
problem.
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Proposed Works , . ~ L :
under CEIP-1 ONo Projecto S OWi th Project
Bank revetmen| River bank erosion would furthg Bank revetment will  providg
(1km) deteriorate the embankments and [§ enhanced protectiomgainst erosior
resources would be damaged/lost. by wave action, storm surges 4
currents, and will result into
preservation of Polder and i

land/agriculture resources.
Further subsidence of the embankmg The bank revetment will protect th
and further damage to transportati embankments and facilita

routes. transportation within the Polder.

Slope preection| Continued weakening of embankmen Slope  protection  works  wil
(17.25 km) continuous subsidence of embankme strengthen the embankments g

due to traffic load and wave action; la
resources would continue to be damag
lost.

protect them agast subsidence, way
action, and wear and tear.

Replacement o]
drainage sluice!
with drainagecum
flushing sluices.

Continued use of the existing draing
sluices for both flushing and draina
would cause further damage to the
structures. As a resulyater logging ang
drainage congestion would be increay
due to malfunctioning of the sluice
(Currently 3040 % of the total area i
facing water logging and this is likely {
further increase in future).

Drainagecumflushing sluices will bg
more effidgent and dry season rig
cropping practice will be possible
sweet water can be stored and u
later in the dry season for irrigation.

Replacement of thq
existing  flushing
sluices

No dry season agriculture practice will
possible. Shrimp culture dumg January tc
May, as sweet water cannot be used in
periods of low rainfall.

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

Construction of
new flushing
sluices

Cultivable lands and irrigable lands w|
further decrease in future.

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

Afforestation

Wind and wave action during cyclon
would cause severe damage.

Effects of cyclone surge, wave acti
and wind could be mitigated to sor
extent, reducing loss of lives al
assets.
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Proposed Works , . ~ L :
ONo Projecto S OWi th Project
under CEIP-1 J J

Re excavation o] Depth of water bodies would furth¢ Depth of water bodies will increas
Drainage Charels | decrease, and drainage congestion | water logging and  drainag
(70.5 km) water logging will further increase. congestion will decrease and fi
habitats will increase.

The above comparison @lr@grelcy 6srhdwsernaat veheé somot
option and therefore it is rejected.

1.14 Site Selection Alternatives

Since CEIM is a rehabilitation project, no site alternatives were available to be coetiddowever a
comprehensive multriteria analysis was carried out to prioritize the polder rehabilitation underICEIP
The analysis results are presentedable 5.2
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Table 0.2: Results of Multi-criteria Analysis to Prioritize Polder Rehabilitation
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Breach caused by the cyclonic surge(AILA) and
1 63/1A SD, ID, MD|Anowara 7500 |48 7 11 |17 6 10 6 HRZ (15 |0 MV |15 117 5 59 |action. The embankment section is partly damaged d
erosion
2 |ssi3 D Bagerhat  |6790 |40 9 |14 |8 3 8 |5 [mMrRz|10 |0 MV |15 89 10 57 |Breach causeby the cyclonic surge and wave action.
embankment section is partly damaged due to erosion
3 |32 MD Dacope  |8097 |50 3 |4 s 2 |25 |15 |HRz |15 1215 MV |15 108 |5 57 |Breach caused by the cyclonic surge and wave actio
embankment section is partly daged due to erosion
4 59/3C SD, MD Companigonj 16200 |42 8 13 |- 0 5 3 MRZ (10 |0 MV |15 115 5 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 MV |15 112.19 (5 40 |Severe damage of emilament due to wave action
6 |1411 D Koyara 2033 |25 5 |9 |14 5 |- lo |wrz |5 |450 VVAREE 88 10 44 |Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged due to erosion
7 |a7s SD, ID, MD|Kalapara {7500 |33 2 |3 |7 3 |5 [3 |HRz |15 |o MV |15 103.61 |10 49 |Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged due to erosion
8 |46 SD,ID  |Kalapara |4697 |40 5 |7 |3 1 |- o |HRz |15 |o MDV |10 124.24 |5 3g |Breach caused by the cyclonic surgel avave action. Th
embankment section is partly damaged due to erosion
9 |15 D Shymnagar 3441 |27 3 |5 |22 8 |- lo |wrz|s |[s18 MV |15 68 15 4g |Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged due to erosion
10 |64/28 SD, ID, MD|Chakoria {7736 |96 5 |716715500 |6 |- [0 |HRz |15 |0 Mv |15 163 |5 4g | The embankment section is partly damaged due to e
& wave action.
1 | ) Kutubdia  |5116 |40 o lo |20 8 |- Jo |HRZ|15 |o My |15 72 10 4g |Breach caused by the cyclorsurge and wave action. T
embankment section is partly damaged due to erosion
Breach caused by the cyclonic surge and wave &
12 |47/1 SD, ID Kalapara 2478 (22 4 6.371|- 0 2 1 HRZ (15 0 MV |15 71 10 48 during SIDR & AILA
Barguna .
13 |42 SD, ID, MD Sadar 2794 |28 0 3 1.125(2 1 LRZ (5 0 MV |15 80 10 32 |Embankment damaged and erosion cost due to wave
Barguna .
14 |41/6B 1D, MD Sadar 7280 |44 2 2.389(6 2.250|5 3 LRZ (5 0 MV |15 74 10 37 |Embankment damaged and erosion cost due to wave
Barguna Breach caused by the cyclonic surge(SIDR & AILA)
15 |41/5 SD, ID, MD| Sad%r 3880 (50 4 6 3 1 1 1 HRZ (15 [0 MV |15 104 10 47  |wave action. The embankment section is padgynage
due to erosion
16 |65 ID Chakaria 6649 (48 0 16 6 2 1 HRZ (15 |0 MV |15 119 5 42 | The embankment section is partly damaged due to erg
17 |s811 SD,ID  |Manpura  |4200 |32 1 |1 |2 1 |- o |HRz |15 |630 MV |15 58 15 47 |Breach caused by the cyclorurge and wave action. T

embankment section is partly damaged due to erosion
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18 |69/NE D Moheshkhali|2226 |16 2 |a s 3 |- HRZ [15 |0 MDV |10 36 15 47 |Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged wuerosion
Cox's Baza| -
19 |66/2 ID & Ramu 2621 |20 0 5 2 - HRZ (15 |0 MV |15 43 15 47 | The embankment section is partly damaged due to erq
20 |66/4 D Chakaria  |3324 |24 9 |15 |s 2 HRZ |15 |0 MDV |10 53 15 57 |Breach caused by the cyclonic gerand wave action. T
embankment section is partly damaged due to erosion
21 |65/A ID Chakoria 806 9 0 5 2 - HRZ (15 |0 MV |15 18 15 47 | The embankment section is partly damaged due to erq
22 |e6/1 SD, ID, MD|Cox's Bazar {4930 |20 1 1 0o |1 HRZ |15 |0 VAREE 61 15 47 | Breach caused by the cyclonic surge and wave actiof
embankment section is partly damaged due to erosion
Bandar,
23 |62 SD Patenga  §5600 (22 0 5 2 - HRZ (15 |0 MV |15 59 15 47 | The embankment section is faidamaged due to erosio|
Pahartali
24 |47 ID,MD  |Mirzaganj [6984 |51 6 |10 0o |3 Rz |5 |o MV |15 84 10 41 |Breach caused by the cyclonic surge and wave actio
1.50 embankment section is partly damaged due to erosion
EE?P:ZnuS:(;jii Breach caused by the cyclonic surge(AILA) and
25 |56/57 ID Charfassion 123800250 5 7 15 6 15 HRZ |15 (5571 MV |15 534 -10 46 |action. The embankment section is partly damaged g
! erosion
Daulatkhan
26 |33 D Dacope 8100 |52 3 |4 |10 4 |12 HRZ [15 |1215 MV |15 128 |5 5y |Breach caused by the cyclonic surge and wave actior
embankment section is partly damaged due to erosion
27 |65/A1 1D Chakaria 2800 |20 0 2 1 0 HRZ (15 |0 MV |15 40 15 46 | The embankment section is partly damaged due to erq
Manpura, Lo
28 |58/3 SD Sudaram 1308 |17 0 7 3 5 HRZ (15 |0 MDV |10 31 15 46 | The embankment section is partly damaged due to erg
29 |58/2 SD Manpura 4312 |28 0 7 2 4 HRZ (15 |647 MV |15 50 15 50 |The embankment section is partly damaged dueotian
30 |64/1C SD,ID  |Bashkhali |2151 |23 1 |1a11s[11 4.031|- HRz |15 |o MDV |10 53 15 45 | Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged due to erosion
31 |63/1B ID, MD Anowara 7300 |21 0 - 0 - MRZ (10 0 MV |15 36 15 40 -
32 |72 SD,MD |Swandip  |22700 |58 9 |15 |- 0o |- HRz |15 |o MDV |10 192 |5 45 g;iﬁh caused by the cyclonic surge(SIDR ) and
33 |171 1D Dumuria 5020 |45 0 37 14 |- LRZ (5 753 MV |15 88 10 44 | The embankment section is partly damaged due to erq
Assasuni Breach caused by the cyclonic surge(AILA) and
34 (711 ID Shamna Yar 3110 (34 1 1 18 7 - LRZ (5 467 MV |15 81 10 38 |action. The embankment section is partly damaged g
9 erosion
35 |55/ sp, b |S3ChPa Jogss |56 o |- o |s HRZ |15 |0 MV |15 236 |10 23 |-
Charfassion
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36 |55/2D sp,mp |Palakhali, ag MV 99
Dashmia
Patuakhali,
37 |55/2E MD, ID Dashmina, |10535 MV 123
Bouphol
38 |67/B ID Teknaf 900 8 0 7 3 MRZ (10 |0 MDV |10 26 15 |Naf River 5 43 | The embankment section is partly damaged due to erq
39 |e9/P1 sD Moheshkhali|1800 |13 1 1 |5 2 HRZ |15 |0 MDV |10 % 10 o |sg |Breach caused by the cyclonic surgelavave action. T
embankment section is partly damaged due to erosion
40 6418 ID,MD  |Bashkhali 8000 |53 5 |7.167- 0 HRZ |15 |0 MDV |10 144 |5 o |a7 |Breach caused by the cyclonic surge(SIDR & AILA)
wave action.
41 |e1/1 sD Sitakunda 8769 |27 1 |21 0 HRZ |15 |0 MDV |10 107 |5 0 |s2 |Breach caused by the cyclonic surge(SIDR & AILA)
wave action
2 |e7A MD Teknaf & 1500 |13 0 0 5 2 MRz |10 |o mpV |10 48 15 |Naf River 5 a2 Breach caused by the cyclonic surge amdie action. Th
Ukhiya embankment section is partly damaged due to erosion
43 |70 SD, ID, MD|{Moheshkhali|3025 (32 0 5 2 HRZ (15 |0 MDV |10 122 5 0 32 | The embankment section is partly damaged due to erg
44 |67 1D Teknaf 2000 |13 0 5 2 MRZ (10 |0 MDV |10 46 15 |Naf River 5 42 | The embankment section is partly damaged due to erq
45 [65/A3 ID Chakaria 604 |10 0 0 - 0 HRZ |15 |0 MDV (10 26 15 0 41 |Breach caused by the cyclonic surge and wave action
46 |59 ID Ramgati  |21255 |82 6 o |a 1 MRz |10 |0 MV |15 19 |5 0 |ag |Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged due to erosion
47 |3 D Debhata, | ;567 |64 1 1 |1 0 LRz |5  |3340 MV |15 155 |5 |issamotiRive|10 |40 |Breach caused by the cyclonic surge and wave actior
Kaliganj embankment section is partly damaged due to erosion
48 |41 SD, MD 2:;9;:”6‘ 4048 |34 o |- 0 MRZ [10 |0 MV |15 83 10 o |35 |-
Bagerhat,
Chitamari, Breach caused by the cyclonic surge and wave actio
49 |36 D Fakirhat,  |40343 |95 o lo |4 15 LRz |5  |6051 MDV |10 190 |5 o |40 Y the oy 9 i
Morelgonj embankment section is partly damaged due to erosion
Rupsa
50 |47/2 ID, MD Kalapara 2065 (17 0 - 0 HRZ (15 0 MDV |10 39 15 0 40 -
51 |47/4 SD, ID, MD|Kalapara 6600 |57 o lo |- 0 HRZ |15 |o MV |15 150 |5 o |35 S:;iﬁh caused by the cyclonic surge(SIPR ) and
52 |40/1 SD, ID, MD|Pathargatha (2105 |23 0 - 0 MRZ (10 0 MV |15 91 10 0 35 |-
53 |40/2 SD, ID, MD|Pathargatha {4453 (36 0 - 0 MRZ (10 0 MV |15 85 10 0 35 -
54 |45 SD, ID Amtali 4089 (27 0 - 0 MRZ (10 0 MV |15 96 10 0 35 -
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55 |23 D Paikgacha |5910 |37 1 |2 | 7 LRz |5 |887 MDV |10 123 |5 g0 |Breach causkby the cyclonic surge and wave action.
embankment section is partly damaged due to erosion
56 |66/3 SD, ID, MD|Cox's Bazar {4832 (52 - 0 11 4 HRZ (15 |0 MDV |10 133 5 34 | The embankment section is partly damaged due to erg
57 |ssi1 SD,ID  |Gdachipa |10325 |46 1 |1 o 0 lRZ [5 |0 MV |15 145 |5 29 |Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged due to erosion
Breach causd by the cyclonic surge( AILA) and wg
58 |55/2B 1D, MD Galachipa 2600 |30 2 2 1 0 LRZ (5 0 MV |15 81 10 34 |action. The embankment section is partly damaged g
erosion
59 |29 D Batlaghata, 8218 |49 2 3 13 5 Rz |5 1233 mv |15 102 10 39 Breach caused py the cyclonic surge and wave E\-CIIO
Dumuria embankmensection is partly damaged due to erosion
60 |16 D Paikgacha, 10445 |a5 1 2 25 9 Rz |5 1567 MDV |10 108 5 33 Breach caused by thg cyclonic surge and wave ac-tlor
Tala embankment section is partly damaged due to erosion
61 |68 SD,ID  |Teknaf 3500 |27 o lo |s 2 MRZ [10 |0 MDV |10 95 10 3p |Breach caused by the cyclonic surge and wave action
embankment section is partly damaged due to erosion
62 |641A SD,ID  |Bashkhali |5750 |58 1 |0.796|2 0.750 HRZ |15 |0 MV |15 137 |5 37 |Breach causd by the cyclonic surge and wave action.
embankment section is partly damaged due to erosion
63 |43/1A ID,MD  |Amtali 2675 |27 o |1 |- 0 MRz |10 |0 MDV |10 51 15 g7 |Breach caused by the cyclonic surge (SIDR) and
action. Breach closed by cstnucting ring bundh
64 |43/2C SD, ID, MD|Galachipa  |2753 |26 11 |- 0 LRz |5 |0 MV |15 54 15 36 :;ﬁiﬁh caused by the cyclonic surge (SIDR) and
65 |34/3 1D Bagerhat 3656 |17 - 0 17 6 LRZ (5 0 MDV |10 55 15 36 |The embankment section is partly damaged due to erg
66 |43/2A ID,MD  |Patuakhali |5182 |39 I 0 Rz |5 o MV |15 73 10 31 |Breach caused by the cyclonic surge(SIDR & AILA)
2.00 wave ation
. Breach caused by the cyclonic surge and wave actiol
67 |73/1 (A & B)|SD, ID, MD|Hatiya 21377 |80 4 6 28 11 HRZ (15 0 MV |15 219 -10 36 A )
embankment section is partly damaged due to erosion
68 |17/2 ID Dumuria 3400 |11 - 0 - 0 LRZ (5 510 MV |15 28 15 35 |-
Breach caused by the cyclonic surge(SIDR & AILA)
69 |43/1 SD, ID, MD|Amtali 10600 |65 0 1 0 MRZ (10 0 MV |15 128 5 30 |wave actio
1.50 .
The embankment section is partly damaged due to erg
70 |28/2 1D Batiaghata |2590 (20 - 0 - 0 LRZ (5 389 MV |15 48 15 35 |-
Breach caused by the cyclonic surge and wave actiol
71 |35/1 SD, ID Sharankhola 13058 |63 2 2 21 8 HRZ (15 0 MV |15 126 5 45 A .
embankment section is plgrdamaged due to erosion
72 |61/2 SD Mirsharai 19855 |10 0 0 - 0 MRZ (10 |0 MDV |10 54 15 35 |Breach caused by the cyclonic surge and wave action
73 |73/2 SD, MD Hatiya 11134 |48 - 0 0 0 HRZ |15 0 MDV |10 214 -10 15
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The embankment section is partly damaged due to erg
74 |39/1A SD, MD Pathargatha |11740 (58 - MRZ (10 0 MV |15 123 5 30 -
75 |39/2C SD, MD Matbaria 10748 |55 - LRZ (5 0 MV |15 122 15 35 -
76 |41/4 SD, ID, MD g:&%‘:”a 1741 |19 - Rz |5 o MV |15 46 15 35 |-
.
77 |44 sp,ip  [Amai 17530 |82 - HRZ [15 |0 MV |15 174 |5 35 |-
Kalapara
78 |47/3 ID, MD Kalapara 2025 (20 - HRZ (15 0 Lv |5 42 15 35 -
79 |52/53A SD, ID, MD|Galachipa |3663 (25 - LRZ |5 0 MV |15 76 10 30 -
80 |60 ID Sonagazi 9150 |38 - MRZ (10 0 MDV |10 63 15 35 |-
81 |64/2A ID, MD Chakoria 3750 (34 - HRZ (15 0 Lv |5 34 15 35 -
82 (31 MD Dacope 7288 |47 4 LRZ (5 1093 MV |15 126 5 29 |The embankment section is partly damaged due to erg
83 |13142 |iD Koyara 17854 |93 0 17 LRz |5 |2678 MV |15 156 |5 34 |Breach caused by the cyclonic surge and wave actio
embankment section ggrtly damaged due to erosion
84 |31/Part MD Batiaghata |4848 (29 9 LRZ (5 727 MDV |10 86 10 29 |The embankment section is partly damaged due to erg
85 |22 MD Paikgacha |1630 (20 10 LRZ (5 245 MDV |10 50 15 34 | The embankmentestion is partly damaged due to erosi
Satkhira, .
86 |06-08 (Ext) |ID Kalarua 8330 (9 8 LRZ (5 1250 MDV |10 26 15 34 | The embankment section is partly damaged due to erg
87 1819 ID Paikgacha |3380 (32 9 LRZ (5 507 MDV |10 76 10 29 | The embankment section is partly damaged due to erg
88 |43/2E 1D, MD Patuakhali |1650 (20 - LRZ (5 0 MDV |10 89 10 29 |-
89 [34/1 ID Bagerhat 2212 |10 8 LRZ |5 332 MDV (10 28 15 33 | The embankment section is partly danthdee to erosion|
90 |9 ID Paikgacha. (1255 |8 6 LRZ |5 188 MDV (10 28 15 32 | The embankment section is partly damaged due to erg
91 |39/2A ID, MD Bamna 5080 |32 - LRZ |5 0 MDV |10 88 10 27 -
92 |55/4 SD Galachipa (5142 |33 - LRZ (5 0 MDV |10 136 5 22 -
93 (21 MD Paikgacha |1417 (17 5 LRZ (5 213 MDV |10 37 15 32 | The embankment section is partly damaged due to erg
94 |20, 20/1 MD Paikgacha |1600 (23 5 LRZ (10 |240 MDV |20 59 30 93 | The emlankment section is partly damaged due to erog
95 |4 D Assasuni  |10500 |80 2 21 LRz |5 |1575 MDV |10 153 |5 gp |Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged due to erosion
Assasuni, Lowest Pocket Silted Up. Breach caused by the cyd
% |1 b Debhaa & 28381 196 ! 1 LRz 15 4251 MV 115 17l 5 31 surge and wave action. The embankment section is
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Satkhira damaged due to erosion
Kumiriya to|
Sonaichari )
97  |Flood sb Sitakunda  |1610 |5 0 |os57- HRZ |15 |0 MV |15 8 15 46 \?V:,aecgc;i‘fed by the cyclonic surge(SIDR & AILA)
Control
Project
98 |41/2 SD, ID, MD| g:ﬁ"a 3644 (39 o | Rz |5 |o MDV |10 118 |5 20 |-
99 |43/2F 1D, MD Amtali 4453 |32 0 - MRZ (10 0 Lv |5 53 15 30 |-
100 |772 D Assasuni.  |10486 |60 1 |2 |18 LRZ |5 |1573 MDV |10 16 |5 30 |Breach caused by the cyclonic surge and wave actio
embankment section is partly damaged due to erosion
Abhaynagar,
101 |24 D Dumuria, | pe340 |26 o |- LRZ |5 |4251 v |s 61 15 28 |-
Keslobpur,
Manarampur
Assasuni, Breach caused by the cyclonic surge and wave actior|
102 |06:08 D Satkhira, Tal 18450 |53 ! 2 10 LRz 15 2768 MDV |10 128 5 28 embankment section is partly dagea due to erosion
103 [55/2C ID, MD Galachipa |6275 |48 0 - LRZ |5 0 MDV |10 73 10 27 -
104 |26 ID Dumuria 2696 (29 0 2 LRZ (5 404 LV |5 66 15 26 |The embankment section is partly damaged due to erg
105 |28/1 1D Dumuria 5600 |23 0 - LRZ (5 840 LvV |5 65 15 26 |-
Assasuni, Breach caused by the cyclonic surge and wave action
106 |2 b Satkhira 11296 |64 0 1 10 LRZ 15 1694 MDV |10 129 5 26 embankment section is partly damaged due to erosion
Koyara, Breach caused by the cyclonic surge and wave actior|
107 11012 1D Paikgacha 1631567 2 2 3 LRz |5 2447 MDV /110 119 5 25 embankment section is partly damaged due to erosion
108 |27/1,27/2 |ID Dumuria 4260 |45 0 - LRZ (5 713 LV |10 109 30 86 |-
109 |41/3 o,Mp  |BAOUMR igss 5o o | Rz |5 |o v |s 43 15 25 |-
Sadar
110 |41/6A sp,mp  [BAOUNAgggh |33 o | lRZ |5 o v |5 49 15 25 |-
Sadar
111 [41/7A ID, MD Betagi 6220 |39 0 - LRZ |5 0 Lv |5 51 15 25 -
Galachipa,
112 |43/2B ID, MD Amtai, 5460 (42 0 - MRZ (10 0 LV 49 15 25 -
Patuakhali
113 [43/2D ID, MD Patuakhali |6500 (43 0 - LRZ |5 0 Lv |5 50 15 25 -
114 |52/53B SD, ID, MD|Galachipa [4064 |34 0 - LRZ (5 0 Lv |5 96 10 20 |-
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Patuakhali,
115 [55/2A ID, MD Galachipa, |7166 |43 - LRZ |5 0 Lv |5 80 10 0 20 -
Amtoli
116 [59/1A ID Companiganj 15506 |36 - LRZ (5 0 Lv |5 98 10 0 20 |-
Kaligani Lowest Pocket Silted Y
117 |5 1D, MD gan, 55061 (192 2 12 LRZ (5 8259 MV |15 272 -10 0 24 |Breach caused by the cyclonic surge and wave action|
Shymnagar L 3
embankment section is partly damaged due to erosion
118 |25 D Dumuria 17400 |46 - LRZ |5 2610 v |s 83 10 0o |22 |-
Fultala
119 (30 MD Batiaghata |6396 (40 - LRZ (5 959 Lv |5 110 5 0 16 |-
120 |59/1B D Sudharam, ) g516 |40 - Rz |5 |o v |s 15 |5 o |15 |
Laxipur
121 |59/3B SD, ID, MD|Shudharam |31376 (63 - MRZ (10 0 Lv |5 182 5 0 20 |-
122 |39/1B Matbaria 13100 |63 - LRZ (5 138 5 0 11 |-
123 |41/7B Betagi 6150 - LRZ |5 58 15 2 22 -
124 |Bibichini Betagi 4600 - LRZ (5 33 15 3 23 |-
125 |43/1B Kalapara 3000 - HRZ (15 63 15 4 34 |-
126 |CDSRII Sonagazi 1981 - HRZ |15 35 15 5 35 |-
127 |Pumki Patukhali  |18550 - LRZ |5 61 15 6 |26 |
Laukathi
128 |0 Patukhali  |9650 - LRz |5 53 15 7 |27 |-
Labukhali
Mirzagonj Mirzagonj,
129 . 116500 - LRZ (5 69 15 8 28 |-
Rampura Patuakhali
130 |50/51 Galachipa |6935 - HRZ (15 138 5 9 29 |-
Kalapara,
131 (54 Amtoli, 13954 - HRZ (15 174 5 10 30 -
Galachipa
13 |Satla Bagdd Agailihara, - LRZ |5 59 15 1 |31 |-
1 Wazirpur
133 |Satla Bagdd Vzirpur, - LRz |5 196 |5 12 |22 |-
2 Agailjhara
134 |Satla Bagdy Uzirpur, - LRZ (5 25 15 13 (33 |-
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3 Agailjhara
135 [59/2 Ext. Ramgati 4000 - - HRZ (15 0 52 15 14 44 -
136 |Boychar Hatiya - - HRZ |15 0 159 5 15 (35 |-
Char
137 Subornachar|1350 - - HRZ (15 0 24 15 16 (46 |-
Bagardonal
Char
138 Subornachar|1200 - - HRZ (15 0 21 15 16 (46 |-
Bagardone2
139 |Char Mojid Subornachar|850 - - HRZ (15 0 15 15 16 |46 |-
Notes:

a) Rate of marks = Full marks allotted for the criterion against highest quantity of the criterion e>efepbiliRation 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 Vulnerabé, MDV = Medium Vulnerable, LV = Less Vulnerable.

e) SD = Sea Dyke; ID = Interior Dyke; MD = Marginal Dyke.

f) BPW = Bank Protective Work. ‘ ‘ ‘ ‘ ‘

9) Rehabilitation Cost consider embankment section with one meterteight over the existing designed level.

h) Special Criterion indicates territory loss due to erosion of polders located in border area. ‘
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1.15 Technical Alternatives

Once the problems being faced by the Polder and its inhabitanteaddentified, several technical
alternatives were considered to address these is$hese alternatives pertained to strengthening the
Polder embankment, protection of river banks, protection of embankment slope, improving the sluices
and their perfonance, and reducing drainage congestion and water logging. These technical
alternatives are discussedTiable 5.3below.

Table 0.3: Technical Alternatives for Polder 35/1

Proposed Alternative Options Consequence
Interventions

Strengthening o] No change in alignment and 11 The present vulnerable situation of 1
the embankment| re-sectioning/repairing of th( embankment and thus the entire polder wq
existing embankment continue (si mil scenarip
discussed in earlier).

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

where required surges and sea water rise.
Backing/minor inward shifting o] Same as above.
embankment  with slope

protection

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

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

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

Bank  Revetment (selectg¢ Bank revetment will provide enhanc
option) protection against erosion by wave actig
storm surges and currents, and will result i
preservation of Polder and its land/agricult
resources.
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Proposed Alternative Options Consequence
Interventions

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

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

subsidence, wave action, and wear and te

Foreshore plantation (select
option)

Effects of cyclone surge, wave action g
wind could be mitigat® to some exten
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 wo
cause further damage to these structures.
result, water logging and drainage congest
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-r
sizing) (selected options fepme
structures)

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

Replacement of existin
Drainage Sluice with Drainagg
cumflushing sluice (selecte
option for some of the sluice
dependingipon 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.

Regulators with provision fo
appropriate passages fasH and
small boats.

In addition to the above advantages,
structures will facilitate fish migration arn
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
projectd scenario d

Repair of the existing structures

For sluies which are beyond repair, th
option would be si
scenario described above.
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Proposed
Interventions

Alternative Options

Consequence

Replacement of the existin
Flushing Sluices (selecte
option)

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

Constructing new
water  drainage
structure

Not constructing any Flushin
Sluices

Cultivable lands and irrigable lands w
continue t o decrea
p r o jseecatioddiscussed in earlier).

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

Drainagecumflushing sluices will be mor
efficient and dry season rice croppi
practice will be possible as sweet water
be stored and usedtér in the dry season f
irrigation.

Construction of new Flushin
Sluices (selected options
certain cases)

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

Reducing wate
logging and
drainage
congestion

No action is taken.

Depth of water bodies would furth
decrease, and drainage congestion and Vv
logging will further increase (similar to th
6no pr oj ec usdednealiorpr

Channel reexcavation

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

1.16 Technical, Financial, Economic, Environmental, and Social
Considerations of Selected Optio

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

ns

considerations of the selected options discussed above. This evaluation is pres@ilad 54

below.
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Table 0.4: Technical, Economic, Environmental and Social Considerations

Considerations

Intervention
Technical Financial/Economic | Environmental | Social
Resectioning, | Better progction| Financial savingy Improved Reduced loss ¢
Retirement/ against  cyclong from reduced surface  watel lives and asset
Relocation  off surges and watg damagescaused I quality; which would bring
existing level rise the floods improved natura poverty .
embankment vegetation reduction;increase
with new employnent
design heights opportunities  for
local people.
protection to river| Financial savings al Reduced traffic Reduction of losg
bank erosion the  embankment| congestion of assets whict
will provide good| inside the poldel would bring
road transportatiof because o] poverty reduction
routes. improved
. . | embankments, .
Prevention off Improved earning o which will Improved cropping
salinity intrusion| local people during tacilitate particularly for
in the polder construction . .| small farmers thu
) vehicular traffic alleviating pov
Improved cropping g povety.
pattern and boostin|
the local economy
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 increaseqg

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 of 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 soi increased
erosion protection life span for the quality; employment
infrastructure  ang improved air| opportunities  for|
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Considerations

Intervention _ _ _ ] ] _

Technical Financial/Economic | Environmental | Social
associated watg quality; local people;
control  structures| enhanced income from
improved earningq aesthetic valug timber and othe
of local peoplg of the area. plantation
through employmen products.
during bank
revetment worksrad
slope protectior
works.

Replacement o| Better functionall Financial savingy Removal of| Better agriculture
existing performance in against damages dy inactive sluiceg pracice could be
drainage sluicq both flushingand| 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. Water logging enhance locq
construction of Polder and CEIP . I earnings, an(
i . drainage
new  flushing| I Agricultural . reduce poverty.
) . , congestion
sluices  where production will be
would be
needed boosted as  dry
, . 1 reduced.
season rice croppin
would increase
Chanrel Reduce wate| Enhanced Increase Increase in
re-excavation Ioggmg and| agriculture ou_tput; navigability  of pultlvable 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  ecasystem| thus increased farr
construction cost will be enhanced income for local
community;
increased farn

labor opportunities

1.17 Alternatives during Construction

The key alternatives available during t@nstruction phase include location of material stockpiling,
material sourcing, manpower sourcing, and transportation of materials, equipment, and manpower.

These are discussed below.

1.17.1 Material Storage

For project works in Polder 35/1, two options areilaiée for material storage: within the Polder at
suitable location(s); and outside the Polder at suitable locations. The first option would entail easy
transportation of bulk materials from the sources outside the Polder, however it would involve regular

transportation of materials from the storage site to the work sites.
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The storage site selected at this stage is located in the BWDB colony at Rayenda, which is situated
within the Polder. The required materials would be collected and transported fiomespective
sources to the Polder and then would be stored in the stock yard to be used during construction phase.

1.17.2 Material Sources

The sources from which the construction materials will be brought have been discussed below.
Soil for Embankments

For retrement, resectioning, and forwarding of embankments, about 2.44 million cubic meters of soll
will be required. The following options are available for sourcing this material:

1 Ample quantity of soil can be obtained from borrow pits along the river hastkoutside the
embankments, provided the soil quality is appropriate for this purpose. This will be one the better
options since it will minimize soil transportation needs, minimizing any additional traffic related
to material transportation, having mimil negative impacts in the borrow areas since these areas
will be siltedup within a few seasons, and having minimum environmental and social impacts
related to excavation and transportation.

1 Part of the required material can be obtained from thexcevation of the water channel within
the Polder, provided the quality of this material is technically acceptable. About 0.71 million
cubic meters of earth will be obtained fromesecavation of channels during implementation of
rehabilitation works insidehe Polder. This option minimize the cost of excavation for the borrow
material, though the cost of transportation to work site will be slightly more than the first option,
in addition to some environmental and social impacts such as traffic congestiain pafiution
within the Polder.

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

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

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

Sand

Sand would be needed for embankment improvement works, concreting works, and for manufacturing
concrete blocks for slope protection works. Two broad options are available to thisiroaterial 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 angestion and air pollution.
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9 The send option is to obtain sand from the river beds. This would reduce the transportation needs
along with the associated costs and environmental as well as social impacts. However quality of
this sand may not be consistemd this sand may need to be washed before its use.

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

1.17.3 Alternatives for Workforce Procure ment

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

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

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

1.17.4 Alternatives for Mode of Transportation

The major quantity of earth and other materials will be carried to the construction sites witlpthe he

of dump trucks, trolleys, other vehicles, and some minor quantity by manual labor. For construction
purposes in the eastern and central regions of the Polder, the materials would be transported using
trucks, smaller carts, nemotorized vans and othemaller vehicles. The trucks or other vehicles

from outside the Polder will have to cross the Sanyashi Khal on ferries or other appropriate vessels.

Construction materials required during construction in the north side (close to Sanyashir khal) of the
Polde may be transported through trucks. Materials needed in the south, east and west portion of the
polder would be transported through water ways using barges, motorized boats, and other vessels.

Waterways

The Polder 35/1 is surrounded by two rivers (BalesBhola) along the eastest periphery side and

two khals (Bogi khal, Sonyashi khal) along the neluith periphery. Baleswar River (east), is a large
river considering its depth and width. The river remains navigable throughout the year and can be
usedfor transportation purposes during construction.

For construction works in the north, south and west portion of the Polder, Bogi khal (lake) and Bhola
River can be used. However, these water bodies are small in both width and depth and therefore small
boat are recommended in these water bodies. For construction in other parts of the Polder, Baleswar
River is the most feasible route for waterway transportation considering the overall effectiveness in
transportation through this river.

Roadways

The materialstored in the stock yard can be transported to the construction sites using different types
of roads (i.e. district road, upazila road, and rural road) inside the Polder. While transporting materials
to the stock yard from Khulna or other suitable log&ijaoad ways are recommended. The district
road from Khulna to Rayenda is recommended to be used for its good quality. There are two other
roads entering into the Polder from the north direction crossing the Sanyashi khal (one entering
Dhansagor union dictly and the other entering Baniakhali mauza). But the qualities of these roads
are not appropriate for easy movement of dump trucks and other larger vehicles on a more frequent
basis.
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Environmental and Social Baseline

This Chapter describes the existirgvironmental and social conditions in respect of Land and
agriculture resources, water resources, environmental quality, fisheries, ecosystems, Livestock and
poultry and socieeconomic aspects of the Project area.

1.18 Land Resources

1.18.1 Topography

The Polder 39/ is located in the southwest region of Bangladesh near Sundarban. Topographically,
this area is flat and developed by sedimentation process by the three mighty rivers of the country.
Before construction of the Polder, the area used to be inundated Ifjoodéng and was vulnerable

to storm surges because of its flat topography. 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. In
the Polder areahe elevation of the settlement and agriculture land ranges from 1.88 m to 2.77 m, and
0.98 m to 1.88 m above mean sea level, respectively. The sea level rise caused by global warming
would lead to permanent inundation, drainage congestion, salinityiamtraisd frequent storm surges

in the region. It is estimated that about 11 percent of the land area will be permanently inundated over
the next century in the coastal region of Bangladegfure 6.1 shows the elevation of the Polder.

1.18.2 Agro-ecological Regias

As a part of land resources appraisal of Bangladesh for agricultural development, the country has been
subdivided into 30 agrecological regions and 88 subgions. The key parameters on the basis of
which this classification has been carried out idelphysiography, soil properties, soil salinity, and

depth and duration of flooding. These parameters are relevant for land use and the assessment of
present and future agricultural potential.

The Polder35/1 lies in agrcological zone of the Gangesd@l Floodplain (AEZ13) (Figure 6.2).
The characteristics of this region are discussed briefly below.

Ganges Tidal Floodplain

This region occupies an extensive area of tidal floodplain in the southwest of the country. The Ganges
Tidal Floodplain has low fief compared to the Ganges River Floodplain. The area is crisscrossed by
innumerable tidal rivers and creeks whose banks generally stand less than a meter above the adjoining
basins. The whole of this zones lies within the cyclone prone area.

This areas flooded during high tide, either throughout the year or during rainy season when rivers
entering from the north brought in increased flows under natural conditions. In the southwest, the
polder embankments have cut off this tidal flooding in placeshdmsin sites are flooded by rain water

which accumulates during the monsoon season. The rivers are saline throughout the year in the west.
In the east, they carry fresh water to the coast during rainy season and become saline only during the
dry season. Mdsof the eastern half of the region remains-safine throughout the year. The tidal

and seasonal flooding are mainly shallow, but basins in the north are moddestelffooded during

the monsoon season.
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Figure 0.2: Agro-ecological Zones in the Area
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1.18.3 Soil

There is a pattern of grey, slightly calcareous, heavy soils on river banks and grey to dark grey, non
calcareous, ¢éavy silty clays in the extensive basins. Mahcareous 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 amidicsuksoils are neutral to mildly
alkaline. The soils are formed from cldgam, 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, and éyaimportant aspect for crop
production. It is observed that the soil texture varies from clay to clay loam in the Polder 35/1; see
Table 6.1

Table 0.1: Soil Texture in Project Area

Percentage of NCA

Clay Loam Clay Loam | Sandy Loam | Sand

Topsoil (315cm) 10 - 90 - -

Source: CEGIS estimation from SRDI, 2012
1.18.4 Land Types

Land type classification in the country is based on depth of inundation during monsoon season due to
normal flooding on agriculture land. Titeeare five land types: High Land (HL, flooding: depth O
30cm); Medium Highland (MHL, flooding depth: 3@ cm);Medium Lowland (MLL, flooding

depth: 96180 cm);Low Land (LL, flooding depth: 1860 cm); and Very Lowland (VLL, flooding

depth: above 360 cm)

About 11 percent, 87 percent and 2 percent of the net cultivable area in the Polder35/1 falls under HL,
MHL, and MLL land types, respectively. The distribution of land types under Polder 35/1 is shown in
Table 6.2

Table 0.2: Land Types in Polder 35/1

Land Types/Flooding Area (ha) Percent of Net Cultivable Area
High Land (630 cm) 1,155 11.11
Medium Highland (30 cm) 9,045 86.97
Medium Lowland (96180 cm) 200 1.92

Lowland (1806360 cm) - -

Very Lowlard (above 360 cm) | - -

Total 10,400 100.00

Source: Feasibility Report (Agriculture) of CEIP, 2012
1.18.5 Land Use
The total area of the Polder 35/1 is 13,058 ha of which 10,400 ha is Net Cultivable Area (NCA). The

land utilization for crop production is about Bércent in different seasons. About 20 percent area is
covered by settlements, water bodies, and other structures. The single, double and triple cropped areas
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are about 49 percent, 40 percent and 11 percent, respectively. Land use pattern in thedPolder is
in Figure 6.3and presented ifiable 6.3

Figure 0.3: Land Use in Polder 35/1
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