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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 is generally transplanted at the beginning of 

monsoon from July-August and harvested in November-Dec. Mostly rain-

fed, 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 acting as a 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 pre-monsoon season and harvested in 

the monsoon season. These are broadcasted/transplanted during March-

April and harvested during June-July. Generally, rain-fed, irrigation needed 

for HYV T. Aus. 

B Aus: Broadcast Aus  

Bagda:   Shrimp (Penaeus monodon), brackish/slightly saline water 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, 

which is important for fishery resources.  

Bazar: Market    

Beel: A saucer-shaped natural depression, which generally retains water 

throughout the year and in some cases seasonally connected to the river 

system. 

Boro: A group of rice varieties sown and transplanted in winter and harvested at 

the end of the pre-monsoon season. These are mostly HYV and fully 

irrigated, planted in December-January and harvested before the onset of 

monsoon in April- May. 

Charland: The chars, otherwise known also as charlands, are riverine lands located in 

the active river basins of the main rivers of Bangladesh. They are formed on 

the banks of the river and islands in the mid-stream 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. 

Golda: Prawn (Macrobrachium rosenbergii), non-saline/fresh water species 

Gher: Farm lands converted into ponds with low dykes and used for cultivation of 

shrimp/prawn/fish. 

Haor: A back swamp or bowl-shaped depression located between the natural 

levees of rivers and comprises of a number of beels. 

Jhupri: Very small shed for living, made of locally available materials.  A type of 

house used by very poor community members.   
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Kutcha: A house made of locally available materials with earthen floor, commonly 

used in the rural areas. 

Khal: A drainage channel usually small, sometimes man-made through which the 

water flows. This may or may not be perennial. 

Kharif: Pre-monsoon and monsoon growing season. Cropping season linked to 

monsoon between March-October, often divided into kharif-1 (March-June) 

and kharif-2 (July-October). 

Kutcha Toilet:  The earthen simple pit latrine consisting of a hole without cover. 

Perennial Khal:  Water available in the khal all year round. 

Pucca:               Fully/partial brick made houses   

Rabi: Dry agricultural crop growing season; 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 defecation 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 Khal: Water not available in the khal all year round. 

Sidr: Major Cyclone, which hit Bangladesh coast on November 15, 2007. 

T. Aman: Transplanted Aman 

Upazila: Upazila is an administrative subdivision of a district. 

Water sealed: A water sealed latrine is simply a pit latrine that has a water barrier to 

prevent odors. These latrines are 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 septic tank system. 
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Conversion Units  

1 m2  = 10.77 ft2  

1 Decimal  = 435.60 ft2 

1 Decimal  = 40.47 m2 

1 Katha  = 1.653 Decimal 

1 Bigha  = 33 Decimal (Area of Bigha varies in some locations) 

1 Bigha  = 20 Katha  

1 Acre = 3 Bigha  

1 Acre = 60 Katha  

1 Acre = 100 Decimal 

1 Acre = 4,046.825 sq. meter 

1 Hectare = 247 Decimal 

1 Hectare = 10,000 sq. meter 

1 Hectare = 7.5 Bigha 

1 Hectare = 2.47 Acre 

1 metric ton = 1,000 Kilogram 

1 kilometer = 1,000 meter 

1 meter = 1,000 millimeter 

1 inch = 25.4 millimeter 

1 million cubic meter = 1,000,000 cubic meter 
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Executive Summary  

The Government of Bangladesh (GoB) has planned to implement the Coastal Embankment 

Improvement Project, Phase-1 (CEIP-1), under which 17 Polders will be rehabilitated and 

improved in the coastal area of the country.  The GoB has obtained financial assistance from 

the World Bank (WB) for this Project.  In accordance with the national regulatory 

requirements and WB safeguard policies, the rehabilitation and improvement activities of 17 

Polders will be implemented with three Packages. EIA and EMP study for Package one 

(Polders 32, 33, 35/1 and 35/3) and Package two (Polders 43/2C, 47/2, 48, 40/2, 41/1 and 

39/2C) have already been done. Polders 14/1, 15, 16, 17/1, 17/2, 23 and 34/3 are included 

in Package three. In Phase-1 of CEIP Package-3 could not be implemented which are 

decided to implement in the next phase. In accordance with the national regulatory 

requirements and WB safeguard policies, EIA and EMP studies of seven Polders under 

Package three have been carried out. This document presents the EIA report of Polder 16, 

which is one of these seven Polders of Package-3. It may be mentioned that preliminarily 17 

Polders were selected for rehabilitation in feasibility study considering physical conditions as 

well as damages of the Polder. Afterwards, these Polders were selected through screening 

matrix. From environmental point of view, amulti-criteria analysis was conducted which has 

been mentioned in Strategic Environmental Assessment (SEA) report for CEIP-1. The 

implementation of this EIA of Polder 16 would be moved to a potential second phase of the 

Project together with additional polders under design. The source of financing for the second 

phase is not yet determined.The EIA  will be updated ahead of starting of physical work of 

potential second phase as per requirement of change of situation with passage of time 

Background 

The coastal zone in southern Bangladesh adjoining the Bay of Bengal is characterized by a 

delicately balanced natural morphology of an evolving flat delta. The region/zone is subject 

to very high tides and frequent cyclones emanating from the Bay of Bengal encountering 

very large sediment inflows from upstream. The coastal zone, in the past, in its natural state, 

used to face inundation by high tides, salinity intrusion, cyclonic storms and associated tidal 

surges. In 1960s, polderization started in the coastal areas to convert this area into 

permanent agricultural lands which also provide safety of the residents. The Polders in this 

area are enclosed on all sides by dykes or embankments, separating the land from the main 

river systems and offering protection against tidal floods, salinity intrusion and 

sedimentation.   These Polders are equipped with flap 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 of the coastal Polders. In addition to breaching of the embankment due to cyclones, 

siltation of peripheral rivers surrounding the embankment caused coastal Polders to suffer 

from water logging, which led to large scale environmental, social and economical 

degradation. However, environmental consequences were not virtually considered in the 

Polder. Poor maintenance and inadequate management of the Polders have also 

contributed to internal drainage congestion and heavy external siltation. As a result, soil 

fertility and good agriculture production in some areas are declining because of water 

logging and salinity increase inside the Polders.  
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The above reasons led the Government to re-focus its strategy on the coastal area regarding 

high tides, storm surges and environment. The long term objective of the Government is to 

increase the resilience of the entire coastal population from 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 multi-phased approach of embankment 

improvement and rehabilitation will be adopted over a period of 15 to 20 years. The 

proposed CEIP-1 is the first phase of this long-term program. 

Location and Synopsis of Rehabilitation Work 

The Polder 16 is covered by 3 (three) Upazilas namely Paikgacha and Dumuria of Khulna 

District and Tala under Satkhira District and covers 5 Union Parishads (U/P) namely 

Kapilmuni, Gadaipur, Haridhali, Khalilnagar, Maguraghona. The Polder is bounded by the 

Kobadak River to the South-West, the Sibsa River to the South and the Salta and Haria 

Rivers to the East. Khulna-Paikgacha highway is  the western boundary and is acting as arm 

of the Polder. 

The 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 meet the objectives of the CEIP-1, the key improvement works to be carried 

out in Polder 16 under CEIP-1 are: re-sectioning of embankment (43.00 km); construction of 

retired embankment (2.00 km); bank protection works (0.30 km); slope protection of 

embankment (1.00km); construction (replacing) of 10 number of  drainage sluices; 

construction (replacing) of 20 (twenty) flushing sluices; repair of 2 drainage sluices, 

demolishing of flushing inlet (01); re-excavation of drainage channels (20 km) and 

afforestation of (24.0 ha). Other components of the CEIP-1 will include implementation of 

social action plan and environmental management plan; supervision, monitoring and 

evaluation of project impacts; project management, technical assistance, trainings technical 

studies; and contingent emergency response.  

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

Project. After implementation of the proposed interventions, local stakeholders' participation 

in the development and maintenance of this Polder will be ensured. A three-tier 

organizational structure comprising Water Management Groups (WMG) at the lowest level, 

Water Management Associations (WMA) at the mid and Water Management Federation 

(WMF) at the apex will be formed. The combination of groups, associations and federations 

in a particular sub-project is together termed as the Water Management Organization 

(WMO). Moreover, Community Based Organizations often termed as CBOs can also play a 

vital role in maintenance activities. CBOs include ES (Embankment Settler); EMG 

(Embankment Maintenance Group); LCS (Landless Contracting Society); and CMG (Canal 

Maintenance Group). 

Regulatory and Policy Framework 

The Bangladesh Environment Conservation Act, 1995 (amended in 2010), requires that all 

development projects shall obtain environmental clearance from the Department of 

Environment (DoE) under Ministry of Environment and Forest (MoEF).  Similarly, the World 

Bankôs environmental safeguard policies require an environmental assessment which needs 
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to be carried out for projects being considered by its financing.  The present EIA report fulfills 

both these requirements.   

According to the classification of Environmental Conservation Rules (1997, amended 2010) 

of DoE, the construction, reconstruction, expansion of polders and flood control embankment 

is categorized as Red. For Red category1, it is mandatory to conduct Environmental Impact 

Assessment (EIA), Environmental Management Plan (EMP) and Resettlement Action Plan 

(RAP) for getting environmental clearance from DoE. On the other hand, according to the, 

the World Bank Safeguard Policy the project has been classified as Category A2, because it 

encompasses high risk with wide involvement of major civil works considering the high 

ecological sensitivity and vulnerability of the coastal area. 

Proposed Rehabilitation Plan  

The proposed interventions in Polder 16 under CEIP-1 are listed in the following table. 

Type of Work Length Description of activities/works 

Re-sectioning of 

embankment  43.00 km 
Strengthening, widening and raising of 

existing embankment. Re-sectioning of entire 

embankment will be executed. 

Construction of 

retired embankment 

2.00 km 

Whenever a portion of the existing 

embankment is subject to erosion, retired 

embankment is to be constructed at a safe 

distance from the river towards country side 

to link with the existing embankment on both 

sites. The retired embankment will be 

constructed from Ch 39+600 to Ch 40+600 and 

Ch 42+000 to Ch 43+000. 

Construction/ repair 

of drainage sluices  12 nos. 

(construction: 10 

and repair: 2) 

The structure has been fully damaged and 

approach embankment washed away during 

Aila However, Among four existing drainage 

sluices of the Polder; two will be constructed 

or replaced with new design specifications. 

Construction of 

Flushing Inlets 20 nos 
Flushing Inlets will be constructed at different 

locations to drain out excess rain water 

under the proposed rehabilitation plan. 

                                                

1 According to DoE Projects likely to have significant negative impacts on environment fall under red 

category. Both IEE and EIA studies are required for these kinds of projects.  

 

2  Category A: According to World Bank safeguards policy a  proposed project is classified as 

Category A if it is likely to have significant adverse environmental impacts that are sensitive, diverse, 

or unprecedented. These impacts may affect an area broader than the sites or facilities subject to 

physical works. 
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Type of Work Length Description of activities/works 

Re-excavation of 

drainage channels 20 km 
Whole drainage channels with a total length 

of 20 km will be re-excavated to ease water 

flow and reduce drainage congestion. 

Slope protection of 

embankment 

 

1.0 km 

Slope protection of the embankment against 

wave action  will be carried out from Ch 

12.00 to Ch 12.500 and Ch 24.50 to Ch 

25.50 respectively. 

Bank revetment 
0.3 km  

Bank protection works from from Ch.34+142 

to Ch. 34+442 will be carried out. 

Afforestation 

   24.0  ha 

Afforestation will be implemented within the 

Polder to ensure the environmental 

sustainability as well as protection of 

embankment from erosion and tidal action 

Designed crest level of embankment varies from 4.92 to 5.04 mPWD which has been 

assessed through mathmetical modeling concedering storm surge level and monsoon water 

level for 25-year return period under climate change scenarios. Sideslope of embankment  

will be R/S 1:3 and C/S 1:2 respectively. 
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Technical and non-technical manpower will be required for the construction works. 

Tentatively, 263 manpower will be required  during construction period of which 63 is skilled 

and 200 (including local and outside) is non-skilled/labour  manpower.The  skilled manpower 

will include senior professionals, Engineers, Technicians, Supervisors, Surveyors, 

Mechanics, Foremen, Machinery operators, Drivers mainly., .  A construction camp will be  

be constructed inside the polder. It is mentoined here that labor sheds/camps will be 

constructed  for house workers (skilled labour). There would be no requirement of labour 

camp for un-skilled labour because they will be recruited from the local area. But temporary 

labour camp for local labour during preparing of CC block will be established. 

Environmental Baseline Conditions 

Polder 16 is located in the flat agro-ecological zone of the Ganges Tidal Floodplain and High 

Ganges River Floodplain in the south-western region of Bangladesh. The soil texture varies 

from clay to clay loam. Clay contains 63% of the total soil texture. There are two types (high 

and medium high) of land in the Polder areas. Around 43% and 57% of the net cultivable 

area falls under high land and medium high land respectively. 

At present, most of the segments of the embankment are in dilapidated condition due to the 

impact of cyclone Aila. The entire embankment was affected during the cyclone Aila, some 

segments have been breached and some other has been washed out. 

The siltation over the years has made the existing drainage khals incapable for draining 

excess rainwater in monsoon period. In most of the cases bed level of the drainage khals 

such as Shilirampur khal, Provati khal, Boira khal, Khoilse moni, Navar khal, etc., are higher 

than the perennial rivers. The carrying capacity of the perennial rivers (Kobadak and Sibsa) 

has also been reduced due to siltation. The gates of most of the drainage sluices are 

damaged and some are not properly working, which has exacerbated the situation. 

During field visit (February, 2016) salinity was not found in most of the peripheral canals. 

However, according to the local people, salinity is a common problem in the Polder area in 

dry season (4/5 months). Salinity intrusion causes intense problems due to numerous 

unauthorized inlets installed by local Shrimp Gher owners.  

The Polder area has covered  three bio-ecological zones, i.e. Saline tidal Floodplain, 

Gopalgonj/ Khulna peat lands and Ganges Floodplain. This area contains different landforms 

as well as different ecosystems such as agricultural land, settlements, road/ Social forest, 

ponds, gher, khals, ditch, rivers, etc. As the Polder is located near Satkhira, both urban and 

rural homestead vegetation is found in this area. Most of the rural homestead vegetation 

consists of fruit yielding plant like Narikel/Coconut, Kola/Banana, Safeda/ Sapodilla, 

Peara/Guava, timber trees and medicinal plants. But urban homestead vegetation consists 

of mainly exotic timber trees as Akashmoni/ Acacia auriculiformis. There are betel leaf 

gardens in the Polder which have mostly grown beside the homestead premises. A number 

of saline tolerant aquatic/ mangrove vegetation are observed on the torus and along 

riverside toe of the embankment, khals and rivers. Unplanned gher/ shrimp farming activities 

resulting in increased salinity and successively creating continuous pressure on floral (fresh 

water) and faunal biodiversity as well as total ecosystem of the Polder area. Bigger 

mammals are not present in this area. 

The Polder 16 is situated in one of the most resourceful and productive zones for fisheries in 

Bangladesh. Out of the gross area of 10,472 ha, fish habitats cover about 4,487 ha which is 

42.85 % of the total area. Gher (4,250 ha) covers the lion portion (94.71%) of the fish habitat 
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followed by pond (2.96 %), khal (2.06%) and ditch (0.26 %). The estimated total fish 

production is about 1998 MT of which 1987 MT (about 99.45%) comes from culture fisheries 

and the rest 11 MT (0.55%) is from the capture fisheries. Khals connected to the outside 

rivers (Kobadak River, Sibsha River and Salta river) play as longitudinal migration route for 

fishes in the area. The peripheral rivers act as longitudinal migration route through the 

internal khals in the polder area. The riverine fish species migrate through regulated khals in 

the Polder to some extent during the period of May to August. The available fish species are 

Bagda, Golda, Horina chingri, Tengra, Baila, Parshe, Bhetki, Punti, Shol, Taki, Shing, Tara 

baim, Gotum, Koi and Shing. Foli, Veda, Magur, Aire, Pabda, Boal, Gojar and Gang Magur 

are the species of conservation significance found in the study area. Fish migration status is 

poor due to present condition of the rivers and khals as they are silted up, which reduce the 

length and hinder successive migration routes. Fish diversity is moderate. Morphological 

changes of internal khals due to siltation, natural changes in river flow, inadequate water in 

the rivers, obstruction of fish hatchling movement during pre-monsoon and monsoon due to 

improper management and dysfunction of sluice gates, squeezing of spawning and feeding 

grounds are the main causes for gradual decline of fish abundance and aquatic biodiversity 

in the Polder area. 

Total cropped area is 4,367 ha of which rice is 2,746 ha and the rest 1,622 ha is covered by 

non-rice crops. The rice and non-rice cropped area are 63% and 37% of the total cropped 

area respectively. Among the rice crops Local T. Aus, Local T. Aman, HYV T. Aman and 

HYV Boro are grown on14%, 16%, 52%, and 18% respectively of total rice area in the 

Polder. Total crop production is 20,178 metric tons of which rice production is 6,250 metric 

tons and non-rice production is 13,928 metric tons. Among the rice crops the contributions of 

Local T. Aus, Local T. Aman, HYV T. Aman and HYV Boro are 10%, 15%, 52% and 23% 

respectively. In case of non-rice crops contribution, the summer vegetables is highest (38%).   

The inhabitants of Polder area comprise of 31,478 households and the population size is 

98,490 of which 49,170 are male and 49,320 are female. The number of female population is 

slightly higher than the number of male population. The average density of population is 

1019 persons per sq. km, which is equal to the national density of 1,015 persons per sq. km. 

Among the population, about 76% of total population is Muslim, 23% is Hindu, and one 

percent is Christian. 

The literacy rate in the Polder area is 57.3 % for male and females 47.8% whereas the 

average national literacy rate for both sexes is 51.8, of which male is 54.1% and female is 

49.4%. Agriculture is the main occupation in the polder area. About 81% people are 

engaged in agricultural activities. Access to health services and facilities refer to availability 

and adequacy of supply, affordability, physical accessibility and socio-cultural acceptability. 

Field data shows that there are Upazila Health Complex, Union Sub-Centers, 

Union Health and Family Welfare Centers, Maternal and Child Welfare Center, etc., in the 

study area, which often does not cater to their need. Therefore, they have to receive 

peripheral health services from Khulna Medical College, which is 56 km away in Khulna city.  

The overall housing condition is not satisfactory. The majority of houses are Kutcha houses 

(57.1%). Semi-pucca household is 26.6% where Pucca is 15.1% and 1.2% is still jhupri. 

Statistics show Paikgachha Paurashava comprises the highest Pucca household (24.8%) 

whereas Magurkhali Union comprise the highest Kutcha households (85.6%). It can be 

concluded that the people living in the study area belong to poor category in terms of 

housing type. Overall 75% people use sanitary toilet. Water-sealed sanitary latrines are 
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available predominantly in Pucca houses. Collection of drinking water from Tube well is 

major (94%) throughout the study area and other sources (4%) are prime which is open 

water bodies as unconventional sources, i.e. PSF (Pond Sand Filter), ponds, rainwater, etc. 

Khulna- Paikgachha regional road is the main road network in the Polder area. Most of the 

people use this road as a way of communication and goods transportation.  

The Polder is vulnerable to natural disaster notably with cyclonic storm, storm surges, tidal 

flooding, heavy rainfall, etc. In some areas, embankments are vulnerable to be eroded within 

short time. Tidal flood water enters into the polder as there are no functional gates in any of 

the drainage and flushing sluices. This water if coincided with heavy rain water, in turn, 

makes drainage congestion that eventually floods internal road networks, homesteads, 

playground and educational institutions. Being a coastal area, cyclonic storm is very 

common in the study area. Substantial aftermath took place with severe cyclonic storm 

namely Sidr; of which, human and non-human asset loss is mentionable. 

Potential Impacts and their Mitigations 

Impacts during pre-construction phase 

The potential 

environmental and 

social impacts 

associated with the 

pre-construction 

phase of the project 

include deterioration  of 

environmental quality 

from , clearance of 

vegetation and 

increased vehicular 

traffic as 

follows:Important 

Environmental 

Components (IECs) 

Potential Impacts Mitigation Measures 

 Environmental quality 

(Air and Noise) 

 

¶ Exhaust emission 
from trawler and 
containing particulate 
matter and other 
ingredients would 
deteriorate the 
ambient air quality 
around the 
construction site and 
nearby areas due to 
movement of 
equipment carrying 
trawlers. 

¶ Noise level around 
the construction sites 
and in settlement 
areas will be 
deteriorated for 
mobilization of 
construction 

¶ Construction material (sand) should be 
covered while transporting and stock 
piled. 

¶ The contractors need to be cautious to 
avoid unnecessary honking of material 
carrying trawler. 

¶ The contractors should be encouraged 
to move all construction equipment, 
machineryies and materials during day 
time instead of night.  

¶ Exhaust emissions from trawlers and 
equipment should comply with the 
standards of DoE. 

¶ Regulars sprinkling of water and 
ramming the materials of stockyard 
regularly. 

¶ Stockyard should be covered during non-

working period. 
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The potential 

environmental and 

social impacts 

associated with the 

pre-construction 

phase of the project 

include deterioration  of 

environmental quality 

from , clearance of 

vegetation and 

increased vehicular 

traffic as 

follows:Important 

Environmental 

Components (IECs) 

Potential Impacts Mitigation Measures 

materials, trawler 
equipment and man-
power. Therefore, 
settlements, bazaar 
areas and 
surroundings of the 
construction site will 
be affected by the 
increased noise level. 

Noise and vibration  
Heavy traffic movement 

with construction 

materials is a crucial task 

during pre-construction 

phase that will generate 

noise and vibration which 

are likely to affect the 

nearby communities. 

Increased noise levels 

may cause disturbance, 

nuisance and even health 

hazards to the nearby 

communities as well as to 

the construction workers.   

¶ Noise levels from vehicles, equipment and 

machinery to comply with national and WB 

noise standards; 

¶ Vehicles and machinery should have 

proper mufflers and silencers; 

¶ Provision of noise barriers at schools and 

other sensitive receptors should be 

assured, as needed; 

¶ Provision of PPE (ear muffs and plugs) to 

labor should be made. 

Changes in land use 
Borrow pits for extraction 

of construction material 

are expected to be both 

from inside the polder and 

in the foreshore land. 

Borrow pits will generally 

be established on private 

land after agreement 

between the contractor 

and the private land 

owner, typically involving 

some compensation from 

the contractor to the land 

¶ Established all the construction camps 

within the area owned by BWDB; 

¶ Pay compensation/rent if private property 

is acquired on temporary basis, for which 

instructions should be specified in the 

tender document; 

¶ Construction of labor shed/camp on 

government khas land; 

¶ Avoid impacts on local stakeholders. 

¶ Any areas used for borrow pits in the 

foreshore should be away from sensitive 

areas such as mangrove vegetation. 
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The potential 

environmental and 

social impacts 

associated with the 

pre-construction 

phase of the project 

include deterioration  of 

environmental quality 

from , clearance of 

vegetation and 

increased vehicular 

traffic as 

follows:Important 

Environmental 

Components (IECs) 

Potential Impacts Mitigation Measures 

owner. The use of the 

borrow pit areas inside 

the polder will typically be 

converted from 

agriculture to pond based 

aquaculture. In the 

foreshore areas, 

commonly fallow land will 

be used. Excavation will 

take place during the dry 

season. In wet season, 

these borrow pit areas 

are likely to fill up 

gradually due to 

sedimentation. The fallow 

land is used scattered for 

seedbed or grazing of 

livestock by the dwellers 

of the Polder. 

 

Vegetation Eastern portion (from 

chainage 00 km. to 

chainage 32 km.) as well 

as Chairvanga, Batultala, 

Mohandhi, Bakultala, 

Goalbathan, Protapkati, 

Kachubunia, Boyratala, 

etc., villages  of the 

polder area possesses 

low density of vegetation. 

Ten construction sites 

with labor sheds and 

stock yards would be 

temporarily established in 

these locations. 

Therefore, temporary 

¶ Labors should be made aware about local 

flora and faunal species; 

¶ Labor sheds and stock yards should be 

established on low vegetative or barren 

land as much as possible; 

¶ Plantation of local species in the selected 

areas as early as possible after finishing 

the construction works; 

¶ Labor should use gas cylinder for cooking; 

otherwise should collect fuel wood for their 

own purpose from local market (Kopilmuni 

bazaar, Gadaipur bazaar, Paikghacha 

Bazaar, Kathbaria bazaar etc.). 
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The potential 

environmental and 

social impacts 

associated with the 

pre-construction 

phase of the project 

include deterioration  of 

environmental quality 

from , clearance of 

vegetation and 

increased vehicular 

traffic as 

follows:Important 

Environmental 

Components (IECs) 

Potential Impacts Mitigation Measures 

impacts on existing 

vegetation especially 

herbs (Cynodon, Cyperus 

croton, etc.) and shrubs 

(Amaranthus, Phylasis, 

etc.) would take place. 

However, this vegetation 

will regenerate due to 

natural succession. No 

trees would be cut down 

in construction sites, so 

loss of vegetation would 

be mainly herbs and 

shrubs. As such the 

impact is considered to 

be low 

Involuntary resettlement 
 

¶  Compensation should be paid prior to 

construction in accordance with RAP; 

¶ Maintain liaison with communities; and 

¶ Grievance redress mechanism (GRM) 

should be established.  

 

Vehicular traffic  

 

During contractor 

mobilization, some 

equipment, machinery, 

material, and manpower 

will have to be 

transported to the Polder 

by road or waterway 

resulting in additional 

traffic on roads and in 

waterways. This traffic 

may potentially cause 

traffic congestion 

particularly in roads and 

¶ The contractor will prepare a traffic 
management plan (TMP) and obtain 
approval from the DDCS&PMSC.  

¶  The TMP will be shared with the 
communities, stakeholders and will be 
finalized after obtaining their consent. 

¶ The TMP will address the existing traffic 
congestion particularly at the Ghorilal 
and Jhorshing Bazaars.  

¶ Ensure minimal hindrance to local 
communities and commuters. 

¶ Work schedule will be finalized in 
coordination and consultation with local 
representatives and communities. 
Specifically Union Parishad members of 
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The potential 

environmental and 

social impacts 

associated with the 

pre-construction 

phase of the project 

include deterioration  of 

environmental quality 

from , clearance of 

vegetation and 

increased vehicular 

traffic as 

follows:Important 

Environmental 

Components (IECs) 

Potential Impacts Mitigation Measures 

jetties. Moreover, most of 

the schools are located 

near the embankment 

approximately within 100 

m to 500 m and two 

important bazaars 

(Ghorilal Bazaar, 

Jhorshing Bazaar) are 

also located beside the 

embankment which will 

face traffic congestion 

during Haat time.  

the Polder. 

¶ The works on embankment will be 
carefully scheduled to minimize impact 
on local markets and transportation 
routes and works will be carried out in 
segments and soil will be placed linearly 
on half of the embankment, leaving the 
other half to be used as track.  

¶ The works of the second half will be 
started after completion of first half. 

¶ Vehicular traffic should be limited in the 

Polder area and the embankment during 

off peak time. Appoint signalman during 

School time (10:00am to 13:00pm) and 

weekly market days (Hatbar)  

Impacts during construction phase 

The potential impacts during construction phase include air pollution, noise pollution, 

disruption of drainage system, loss of crop production, disruption of irrigation, damage to fish 

habitat and other aquatic fauna, clearance of vegetation, traffic congestion, conflict between 

local and outside labours, disturbance of local communication and causing safety hazards as 

described below: 



 
Coastal Embankment Improvement Project, PHASE-1 (CEIP-I) 
Bangladesh Water Development Board 

Environmental Impact Assessment 
 Executive Summary 

 

 Polder 16- xxxviii 

 

 

Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Air and Noise 

quality 

¶ The construction 
activities 
particularly 
manufacturing of 
C.C blocks through 
mixture machines, 
earth work and its 
compaction along 
with operation of 
construction 
machinery will 
generate noise and 
vibration cause 
disturbance, 
nuisance to the 
nearby 
communities as 
well as to the 
construction 
workers.  

¶ Besides, exhaust 
emission from the 
concrete mixture 
machine and 
fugitive particulates 
during construction 
activities especially 
for manufacturing 
CC blocks which 
are likely to affect 
the ambient air 
quality and the 
nearby 
communities.  

 

¶  ¶ Construction machineries and vehicles 
should have proper mufflers and 
silencers. 

¶ Machine in use should have quality in 
order to restrict emission of poisonous 
gases to pollute air quality 

¶ Provision should be made for noise 
barriers at construction sites and schools, 
madrashas and other sensitive receptors 
as needed. 

¶ Water sprinkling and compacting of the 
materials should be done during 
construction 

 

¶ Exhaust emissions from the mixture 
machine should comply with standards 

¶ Provision of PPE (ear muffs and plugs) for 
labors to be ensured. 

¶ Installation of fugitive particulate matter 
system and spraying water on 
construction materials. 

¶ Construction team will be instructed to 
use the equipment properly, to minimize 
noise levels. 

¶ Installation of acoustic enclosures around 
generators. 

¶ Prohibition of vehicle movement at night 

¶ Preparation of noise and vibration 
management plan as a part of pollution 
control plan. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Noise and 

Vibration 

The construction 

activities particularly 

demolition of existing 

water control 

structures, excavation, 

compaction, operation 

of construction 

machinery and 

vehicular traffic will 

generate noise and 

vibration which are 

likely to affect the 

nearby communities.  

Increased noise levels 

may cause disturbance, 

nuisance and even 

health hazards to the 

nearby communities as 

well as to the 

construction workers.  

In particular, the 

settlements near the 

working areas will be 

exposed to noise and 

vibration generated by 

the Project activities. 

However, there are few 

settlements at the 

eastern portion (major 

portion) of the Polder. 

The south-west portion 

of the embankment is 

situated in populated 

area where settlements 

(households, schools, 

etc.) are high. The 

noise of the 

construction 

equipments may 

seriously affect the 

local people, i.e., 

children and patients. 

¶ The regulators should not be demolished during 

school time (8 am to 1 pm) particularly near the 

schools and other educational institutions; 

¶ Restrict/limit construction activities during the day time; 

¶ Noise levels from vehicles, equipment and machinery 

to comply with national and WB noise standards;  

¶ Installation of acoustic enclosures around generators; 

¶ Notification of major noise generating activities to 

affected people; 

¶ Prohibition of vehicle movement during night time; 

¶ Monitoring noise in the nearby community where 

appropriate; 

¶ Preparation of noise and vibration management plan 

as a part of pollution control plan 

¶ Contractor will prepare the Traffic Management Plan 

and will follow accordingly. 

¶ ; 

¶ Provision of noise barriers at schools and other 

sensitive receptors should be assured, as needed; 

¶ Provision of PPE (ear muffs and plugs) to labor should 

be made; 

¶ Construction crew should be instructed to use the 

equipment properly, to minimize noise levels; 

¶ Camps will be located at a safe distance from 

communities; and 

¶ Liaison with the communities should be maintained 

and grievance redress mechanism should be 

established at the site. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Soil and water 

quality 

Construction materials, 

demolished debris, fuel 

both from transportation 

vessel and construction 

machineries (piling 

machine, pump, etc.) 

may degrade the soil 

and water quality. The 

construction workers 

will generate domestic 

solid waste and waste 

water including 

sewage. The amount of 

domestic wastewater 

generated by the 

construction workers is 

assumed to be equal to 

the amount of water 

usage. Oily water, 

waste oils, oily rags and 

other similar wastes will 

be generated from 

workshop. The stores 

and warehouse will 

generate solid waste 

such as empty cement 

bags, cardboards and 

wooden crates. 

Improper disposal of 

these wastes can 

potentially contaminate 

the soils and water 

resources of the area. 

Soil and water 

contamination can 

potentially have 

negative impacts on the 

local community, 

natural vegetation, 

agriculture and 

biological resources of 

the area including 

aquatic flora and fauna. 

¶ Prepare and implement pollution control plan; 

¶ Workshops should have oil separators/sumps to avoid 

release of oily water; 

¶ Avoid repairing of vehicles and machinery near the 

crop field; 

¶ Use plastic sheet or gravel in the workshop and 

equipment yard to prevent soil and water 

contamination; 

¶ Dispose contaminated soil appropriately ensuring that 

it does not contaminate water bodies or affect drinking 

water sources; 

¶ Contractor should ensure that there is no leakage, 

spillage or release of fuel, oil or any other 

affluent/waste on the ground or in the water from its 

construction machinery, vehicles, boats, launches, and 

barges.  Contractor will regularly monitor the condition 

of its fleet; 

¶ Material borrowed from the river banks should be 

carried out sufficiently away from the water edge, 

minimizing the possibility of loosing soil and wash out 

in the river; 

¶ Contractor will locate camps far away from 

communities and drinking water sources; 

¶ Prepare and implement camp waste management plan 

(septic tanks, proper solid waste disposal); 

¶ Release treated wastes on ground or in water; 

¶ Recycle spoil and excavated material where possible; 

¶ Dispose spoil at designated areas with community 

consent; and 

¶ Construction material, demolished debris and 

excavated soil/silt should not be allowed to enter or 

disposed in the water bodies. 

¶ Installation of temporary drainage works (channels and 

bunds) and/or temporary sediment basins where 

sediment and erosion control are required; 

¶ Preparation of spill control procedure, workshops fully 

bunded with impervious floors and walls, all 

containers, drums and drums in good condition, 

storing all liquid fuels in fully bunded storage 

containers, refueling only within bunded areas, 

provision of spill kit and other oil spill response tools; 

refueling only within bunded area; 

¶ Preparation of Emergency Response Plan. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Sedimentation 
Borrowing material from 

the river banks may 

potentially cause 

increased sediments in 

the rivers.  Similarly, 

excavation of water 

channels if carried out 

in water can potentially 

increase their sediment 

load.  Excavated 

material from the 

channels if left along 

their banks may again 

enter the water thus 

increasing their 

sediment load. In 

addition, construction 

material, loose 

earth/soil, demolished 

debris, and other 

materials may enter the 

river or drainage khals 

causing increased 

sediments.  Run off 

from construction sites, 

camps, and other 

temporary facilities may 

increase sediment load 

of water bodies.  

¶ Small scale Tidal River Management (TRM) may be 

implemented where appropriate; 

¶ Contractor should protect untreated embankment 

slopes; 

¶ Contractor should excavate channels after dewatering 

them; 

¶ Contractor should not leave excavated earth and silt 

on channel banks; 

¶ Contractor should implement measures to protect 

channels from run-off from working areas and camps;  

¶ Contractor should obtain borrowing material from river 

banks in such a manner so that there is no increase of 

siltation in rivers, and should not leave loose soil after 

excavation; and 

¶ Regular monitoring of drainage khals is necessary to 

maintain the capacity.  

¶ Prepare borrow area management plan and obtaining 

necessary permits from government; 

¶ Use of only approved quarry and borrow sites, anti-

erosion measures including use of retaining walls and 

gabions where required. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Agriculture crop 

production  

 

Borrow pits for 

extraction of 

construction material 

are expected to be both 

from inside the polder 

and in the foreshore 

land. Borrow pits will 

generally be 

established on private 

land after agreement 

between the contractor 

and the private land 

owner, typically 

involving some 

compensation from the 

contractor to the land 

owner.  

In addition, construction 

activities, movement of 

construction machinery, 

project related vehicular 

traffic, material 

borrowing, material 

stockpiling, re-

excavated soil of 

channels, waste 

disposal or camp 

establishment might 

damage crops or affect 

the cultivated land. 

¶ Resettlement Action Plan should be prepared and 

should also be implemented accordingly  

¶  

¶ Compensation should be paid for any crop damage; 

¶ Contractor should avoid any activity in cultivation fields 

during construction; 

¶ Contractor should ensure that no vehicular movements 

take place inside cultivation fields; 

¶ Contractor should ensure that no material is dumped 

inside cultivation fields; 

¶ Re-excavated soil of canals should not be dumped in 

agricultural land;  

¶ Contractor should maintain liaison with communities. 

¶ It should be considered a priority to establish borrow-

pits in approved foreshore areas 

¶ Contractor should avoid agricultural land for material 

borrowing, material stockpiling and labor camps 

construction; and 

¶ Contractor would maintain liaison with communities; 

¶ Implement drainage and erosion control measures at 

the work sites near agricultural fields. 

Irrigation 
Re-excavation of 

drainage channel (20 

km) can potentially 

disrupt the crop 

irrigation temporarily 

during both wet and dry 

seasons which should 

negatively affect 

cultivation. The works 

on sluices can cut off 

the flow of water from 

the river, while the 

excavation works in 

canals can affect water 

conveyance through 

them.   

¶ Contractor should construct bypass channels before 

construction of drainage sluices; 

¶ Sequence of work at the drainage sluices, inlets and 

water canals should be carefully planned to avoid 

irrigation disruption; 

¶ Contractor should ensure that  no negative impacts 

falls on crop irrigation; 

¶ Contractor should maintain liaison with communities; 

and 

¶ Contractor should work during dry season 
Spawning/breeding period of commercially 
important fishes should be considered prior to 
demolishing/construction of drainage sluices. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Vegetation  

¶ Re-sectioning of 
embankment will 
damage all 
undergrowth 
vegetation both at 
embankment slopes 
and the sites from 
which the soil would 
be collected. been 
covered with 
concrete blocks for 
slope protection. 
Embankment toes at 
Sakbaria, 
Matiabhanga, 
Gharilal and 
Jorshing villages 
follow strips of dense 
but small size (not 
more than 3m height 
and DBH 4cm) 
Gewa (Excoecaria 
agallocha) plants. 
These strips have 
been created 
naturally by 
germination of 
floating seeds from 
nearer mangrove 
forest. These 
saplings will be cut 
down/damaged 
during embankment 
re-sectioning.  

¶ Collection of soils 
from foreshore area 
will also cause 
vegetation damage 
of these locations. 
Most of the 
foreshore area of 
this Polder is under 
plantation program 
by Climate Resilient 
Ecosystems and 
Livelihood (CREL) 
Project. 

¶ Collect soil from barren land and alternate source 
like riverbed or nearby burrowpits at countryside as 
much as possible. 

¶ Keep close liaison with CREL Project Authority and 
Forest Department during implementation of earth 
works. 

¶ Needs approval from the DDCS&PMSC for 
vegetation clearance, if needed 

¶ Create plant strips with same species at the toe of 
the embankment after completion of earthwork. The 
community members may be involved for protection 
of the saplings. 

¶ Proper turfing should be made on the embankment 
slopes with local grasses (i.e., Durba (Cynodon 
dactylon), Mutha (Cyperus rotundus)) and ensure 
regular monitoring of turfed grasses till they 
matured. 

¶ The top-soil at the construction and rehabilitation 
sites should be stored and used for plantation 
activities. 

¶ Choose barren land for CC Block manufacturing and 
material storing.  

¶ Implement plantation with native species along 

countryside slope of the embankment after finishing of 

construction works. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Social unrest  

 

¶ A numbers of 
skilled and 
unskilled labors will 
be required for the 
construction 
activities. Most of 
the labor will be 
needed for re-
sectioning of 
embankment and 
constructing retired 
embankment. It is 
envisaged that 
about 60 percent 
construction 
workers will be 
recruited from 
within the Polder 
area while the 
remaining from 
other areas. The 
presence of outside 
laborers in the area 
may create friction 
and conflict 
between the local 
labor and outside 
labor., and between 
local community 
and outside labor. 

¶ Presence of 
number of labors 
from outside can 
potentially cause 
encroachment in 
the privacy of local 
population 
particularly women 
and hence their 
mobility can be 
negatively affected. 

¶ Proper awareness programs will have to be 
conducted through public consultation measures 
such as village scoping sessions, meetings, and 
placement of bill boards with assistance from the 
Union Parishad Chairman, Upazila Nirbahi Officer 
(UNO) and BWDB local officials.  

¶ Cultural norms of the local community will have to 
be respected and honored. 

¶ GRM will be established to address the grievances 
of local as well as outside laborers. 

¶ Careful use of local natural resources and project 
resources, fuel, fuel-wood and electricity. 

¶ Restrictions to be imposed in consumption of 
alcohol and drugs. 

¶ Safe driving practices. 

¶ Respect for the local community and its cultural 
norms in which laborers are working. 

¶ Avoid construction activities during prayer time.  
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Natural hazards 

 

¶ As per construction 
schedule, the 
rehabilitation 
activities of the 
Polder will be 
conducted from 
October to May 
when most of the 
cyclone and storm 
surges are 
occurred in this 
area. According to 
previous records of 
occurrence of 
cyclone and storm 
surges are within 
the month from 
October to 
November and 
April to May. It is 
suspected that the 
construction 
activities during this 
period may be 
hampered as well 
as workers may be 
injured.  

¶ Weather signals will have to be considered by the 
contractor during construction works.  

¶ Radio and television will have to be provided in all 
the labor sheds for receiving weather information 
through these media. 

¶ Ensuring rigorous standards for occupational health 
and safety are in place. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Fish Feeding 

and spawning 

ground 

 

Polder 16 is bounded 

by Koboda ,river on the 

south west   Sibsa on 

the south, Haria and 

Satla rivers on the 

eastern  part of the 

Polder. As per 

consultation with local 

fishers during field visit 

it is learnt that, the bank 

sides of these rivers 

have been reported as 

the feeding, nursery 

and spawning ground 

of brackish water fish 

species like Chewa, 

Pairsha, Gulsha 

Tengra, Bagda, chingri, 

etc. It is expected that 

activities of bank 

revetment would cause 

the partial destruction 

(if in the dry season) 

and full destruction (if in 

the rainy season) of the 

feeding, nursery and 

even spawning ground 

of these fish species. 

¶ Earth work should be conducted during the dry 
season (November-May) 

¶ Sequence of work at the bank sides of Kobodak and 
Sakbaria rivers will be  planned considering local 
fisheries condition to minimize impacts on spawning 
and subsequently nursery ground of fish. 

¶ Contractor will maintain liaison with experienced 
local fishermen. 

¶ The contractor will maintain proper sequence of 

work so that the earth work part of the 

revetment work could be done within minimum 

period as far as possible. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Fish Migration  
Drainage sluice gates 

are designed to control 

water for improvement 

of drainage system of 

the polder area. Sluice 

gates are mainly 

operated in order to 

meet the drainage 

purpose. Thus, it would 

hamper the migration 

behavior of fish 

species. Moreover, the 

extent of Bagda, 

Chapila, Chitra, Lal 

Chewa, Veda Bele, 

etc., would be highly 

restricted with the 

replacement of the 

proposed drainage 

sluices. 

¶ Sluice gate operation manual should be prepared for 

allowing fish migration in time; 

¶ Experienced commercial fishermen should be 

appointed in WMOS for Operation and Maintenance of 

sluice gate;  

¶ Provide training to WMOs; and 

¶ Periodic fish catch monitoring to assess fish stock and 

species composition and take initiatives, if anything 

wrong detected. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Aquatic flora 

and fauna 

 

The proposed 

construction activities, 

i.e., construction and 

repair of drainage 

sluice, construction of 

flushing inlets and re-

excavation of drainage 

canals will have direct 

impact on aquatic flora 

and fauna which are 

prone to be damaged. 

Aquatic biodiversity 

with flora and fauna 

specially submerged, 

floating plants, 

phytoplankton, 

zooplankton, etc., 

inside the re-excavated 

area may be affected. 

These interventions 

may temporarily affect 

a portion of 

surroundings mainly the 

aquatic ecosystem. 

Aquatic ecosystem as 

well as primary 

producer of 

phytoplankton, 

zooplankton, etc., 

would be regenerated 

when the water flow 

resumes after 

completion of 

construction works. 

¶ Contractor needs to prepare a flora and fauna 

protection plan 

¶ Re-excavated spoil should be properly utilized. It may 

be used for re-sectioning of embankment (soil placing) 

and development of internal rural road; 

¶ Construction activities should be started in dry season 

(November-May) for re-excavation of canals; 

¶ All types of activities should be finished in scheduled 

time; 

¶ Keep untouched the deepest points of the khal as 

much as possible;  

¶ River/khal bed sediment to be analysed for benthic 

fauna, and 

¶ Implement tree plantation with local species at the khal 

bank side after re-excavation work. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Road 

Communication  
A number of local 

people use this 

embankment as road 

for regular movement, 

carrying their goods for 

buying and selling and 

other purposes. The 

construction activities 

along the 

embankments will 

cause temporary 

disturbance in the 

movement of local 

people. The internal 

roadways are not 

sufficient to provide 

alternate means of 

transportation. 

Mobilization of 

equipment, machinery, 

material and workers 

may be transported to 

the Polder resulting 

additional traffic on 

roads and in 

waterways. Therefore, 

suffering of people will 

emerge temporarily. 

¶ Re-sectioning work should be done section wise; 

¶ Re-sectioning of the embankment would be done in 

half section-wise and the soil/earth will be placed in 

specified layers to facilitate the movement of the 

people; 

¶ Work schedule will be finalized in coordination and 

consultation with local representatives and 

communities; 

¶ Provision of clear demarcation of the work sites; 

¶ Application of no authorized entry; 

¶ Appropriate warning signs at strategic locations; 

¶ Water way can be used especially along the river 

during construction period ;and 

¶ All the works should be conducted in presence of 

Union Parishad Chairman and members. 
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Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Safety and 

Public Health 

Hazards 

 

The area is prone to 

cyclones and storm 

surges.  Although the 

works will be carried 

out during the dry 

season, a certain level 

of safety hazards still 

exists for the 

construction staff.  

The construction 

activities will involve 

operation of heavy 

construction machinery, 

vehicular traffic, 

excavation and filling 

operations.  These 

activities may pose 

some safety hazards to 

the local population as 

well as for the 

construction workers.  

The fuel storage at the 

camp sites may also 

pose safety hazards for 

the construction staff as 

well as to surrounding 

population.   

Inappropriate waste 

disposal at the camps 

and construction sites, 

and air quality 

deterioration caused by 

the Projectôs vehicular 

traffic and construction 

activities potentially 

pose health hazards to 

the construction staff 

and nearby population.  

Unhygienic condition 

and unavailability of 

safe drinking water for 

the construction staff 

will expose them to 

health risks.  In 

addition, influx of 

construction staff can 

potentially expose the 

nearby population to 

communicable 

diseases.   

¶ The contractors will prepare site specific Environment, 

Health and Safety (EHS) Plans.  

¶ The WBGôs EHS Guidelines are to be referenced in 

the contract documents and that should  be followed 

during construction period.  

 

¶ Liaison will be established with the Bangladesh 

Meteorological Department for early warning of storms 

and cyclones. Radio and television sets will be kept in 

all the labor camps for obtaining weather information. 

¶ The contractors will prepare site specific Camp 

management plans, an  Occupational health and 

safety plan including training programs as well as an 

Emergency response plan with early warning system 

and training programmes to be approved by the 

DDCS&PMSC Consultant and PMU.  The Plan will 

also include awareness raising and prevention 

measures, particularly against communicable diseases 

such as hepatitis B and C, and HIV/AIDS.  Besides: 

¶ The WBôs EHS Guidelines will be included in the 

contract documents. Each contractor will prepare an 

Emergency Response Plan defining procedures to be 

followed during any emergency. This plan will be 

submitted to Construction Supervision Consultants for 

review and approval;  

¶ All temporary facilities including labor camps will meet 

minimum safety, hygiene and sanitation requirements 

(safe drinking water, proper sewage disposal, solid 

waste management, general cleanliness, protection 

against disease vectors, and protection against 

weather elements, firefighting, and other similar 

essential services).  

¶  

¶ The labour shed/camps for accommodation of workers 

should be constructed according to the IFC/EBRD 

workers accommodation guidelines. All workers must 

be provided with and use appropriate Personal 

Protective Equipment (PPE). First aid must be 

provided and there would be procedures in place to 

access appropriate emergency facilities. 

¶ The construction sites will have protective fencing to 

avoid any unauthorized entry, where appropriate and 

possible. 

¶ Health screening of employees would be a Contractor 

obligation prior to labourers working on site and living 

in the temporary accommodation facilities. The health 

screening would entail normal review of physical 

fitness and also include a review of appropriate 

vaccinations. Workers would be given vaccinations as 

and when required. 

¶ All site staff will undergo screening against 

communicable diseases. Communicable disease 

careers will not be employed at the working site. 



 
Coastal Embankment Improvement Project, PHASE-1 (CEIP-I) 
Bangladesh Water Development Board 

Environmental Impact Assessment 
 Executive Summary 

 

  Polder 16- li 

Important 

Environmental 

Components 

(IECs) 

Potential Impacts Mitigation Measures 

Impact of 

manually 

manufacturing 

of CC block 

For rehabilitation of 

Polder 16 under CEIP-1 

only 0.3 km (300 

meters) slope 

protection work will be 

undertaken.CC Block 

manufacturing plant will 

not be required. The 

block will be made  

manually. 

There will be some of 

the impacts of the 

activities like generating 

dusts, risks of 

accidents, possibility 

water and soil pollution.   

¶ Sprinkling of water will be ensured to control dusts 

when required  

¶  Ensuring use of Personal Protective Equipment (PPE) 

by the workers 

¶ Ensuring proper management of wastes and waste 

water. 

¶  Ensuring proper quality of equipment/vehicles to 

reduce noise level  

Impacts during post-construction phase 

During operation phase, the project would have positive and negative impacts on 

environmental and social components. The negative/adverse impacts with mitigation 

measures are described  as follows:  

Important 

Environmental 

Components (IECs) 

Potential Impacts Mitigation Measures 

Risk of embankment  

failure 
Major reasons for 

breaching of embankment 

of the coastal region are 

runoff, wave action, tidal 

surge and unauthorized 

activities like entering 

saline/brackish water 

through pipes across the 

embankment by local 

people (mainly the 

Shrimp Cultivators) 

making the embankment 

weak. Lack of regular 

maintenance has created 

weak point at the 

sensitive locations of the 

embankment where the 

set back is less than 15m 

to 25m. Mal-maintenance 

and increasing intensity 

and magnitude of the 

cyclone and storm surge 

simultaneously have 

¶ Regular monitoring and rigorous/timely 

maintenance of the embankment and 

existing water control structures especially 

along the southern and western side of the 

Polder will be ensured. This monitoring 

should particularly be carried out before 

and after monsoon season; 

¶ Proper dumping and compaction of soil 

should be ensured during re-sectioning of 

the embankment; 

¶ Side slope protection works should be 

maintained with proper design and turfing; 

¶ Available cyclone and flood shelter should 

be prepared as a contingency measure 

during emergency situation; 

¶ WMG should secure fund to attend 

emergency situations;  and 

¶ Structural measures like geo bag and sand 

bag should be kept ready in the Upazila 

office for emergency need. 
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accelerated the risk of 

embankment failure.  

Salinity intrusion  

Mal-operation and 

leakage of regulators will 

result in salinity intrusion 

during dry season, 

causing severe damage 

to the soil, water 

resources, and crops in 

the Polder. The proposed 

project has been 

designed to address such 

damages which are 

currently caused by the 

salinity intrusion. 

Mishandling and poor 

maintenance of these 

control structures will 

undermine the very 

objective of the Project. 

¶ Regular monitoring and careful 

maintenance of the water control 

structures will be ensured.  

¶ Standard operating procedures will 

be prepared and implemented for 

the water control structures. These 

procedures will be translated in 

bangle as well. 

¶ Capacity building of WMOs will be 

carried out. 

Soil and water 

contamination (increased 

use of chemical inputs) 

and reduced soil fertility 

Implementation of the 

project interventions 

especially re-excavation 

of channels would cause 

expansion of area under 

irrigated cultivation of 

Boro (HYV) and T.Aus 

(Local) varieties of rice. 

The expansion of irrigated 

area would increase use 

of chemical inputs 

including fertilizers and 

pesticides. Runoff from 

such cultivation fields 

might potentially pollute 

the water bodies and 

even drinking water 

sources thus causing 

health hazards to the 

communities.  

¶ Capacity building and awareness rising of 

the farmers should be carried out to 

practice on Integrated Crop Management 

(ICM) in order to minimize usage of 

chemical inputs; 

¶ Farmers group should have close contact 

with DAE for adoption of various measures 

of ICM; 

¶ Farmers should be encouraged to use 

organic manure to increase soil fertility 

while avoiding water contamination; 

¶ Water quality monitoring on a regular 

basis, take mitigative measures in case of 

any detection of water 

contamination/pollution;   

¶ Sampling khal bed sediment for analysis of 

benthic fauna to assess th condition of the 

khal; and 

¶ Farmers should be encouraged to cultivate 

leguminous crops to enhance the soil 

quality as well as soil productivity. 

Risk Assessement  

From the study, it is expected that the project interventions would have positive and potential 

adverse impacts which have been identified and quantified as well as their mitigation 

measures have also been suggested in this report. Yet, challenges or risk do remain in three 

sectors, these relate to (a) navigation (b) water management organizations (WMO) and (c) 

Fish migration and movement as briefed below: 
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Issue Risk Mitigation Measures  

Fish Migration  and 

movement  

The peak velocity considered in 

designing of drainage sluices 

ranges from 3-4 m/s. The 

sustainable velocities of the 

indicative fish species are 

estimated in the range of 0.46 

m/s to 1.1 m/s and burst 

velocities are in the range of 1.75 

m/s to 4.2 m/s (Section 6.2.10). 

The peak velocity of the sluice 

gate would hamper to fish 

migration and movement inside 

the Polder. 

 

 It is noted that burst velocities of 

fish are applicable for capturing 

prey as the duration is only for 

seconds 

¶ The fish pass friendly aspects in the 
structures to be constructed in the 
Polder for the proper management 
of water. 

¶ The structure may be done either by 
constructing drainage sluices by 
maintaining the velocities passable 
for the mentioned indicative fish 
species or by constructing fish pass 
structure.  

¶ In case of sluice gates, based on 
catchment flow optimum number of 
vents should be provided with 
proper opening so that velocity goes 
down and become passable for 
fishes.  

¶ In constructing fish pass, fish 
swimming speed or velocity and 
depth preference should be 
considered. In case of the indicative 
fishes velocities are mentioned in 
Table 6.14 and the depth 
preferences are as follows: Plotosus 
canius: 2-10 m; Liza Parsia: 1.5-10 
m; Mystus gulio: 1.5-10  

a.  

1.  

Function of Water 

Management 

Organisation 

(WMO) 

 

At the moment, there are no 

active WMOs on site, and their 

activities are almost non-existent. 

The disrepair and lack of 

maintenance of the Polder in the 

past due to financial 

inadequacies of the WMOs as 

well as insufficient support from 

the BWDB had contributed to the 

general decay of the Polderôs 

structure and utility. In the past, 

there was usually no fund 

allocated for the WMOsô 

functions and needs. 

¶ Ensure the organization/formation of 
the WMOs before operation of the 
gates, training them in the operation 
of structures etc., as well as in 
records/accounts keeping, and 
collaboration with NGOs, and CBOs, 
and most importantly. This would 
help in developing ownership of the 
WMOs for realization of benefits 
from the Polder without hampering 
the hydrological and environmental 
settings of the Polder  

¶  In addition to activation of WMOs, 
BWDB may recruit sluice khalashi 
for each of the Drainage Sluices for 
smooth operation of the gates as 
per initial practice 

¶   Provide budgetary allocation in the 
post-operation phase for the O & M 
related tasks of the WMOs  

¶ Borrow pit, embankment slope, 
water bodies in the khas land may 
be provided to the WMOs as an 
income generating sources for their 
sustainability. 

Navigation Drainage sluices and sluice 

gates are provided in the Polder, 

¶ In order to maintain navigation 
scenario, an arrangement may be 
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which are being rehabilitated 

under this project. The gates in 

those structures are also 

operated in regular intervals to 

restrict salinity intrusion. 

However, such gates or boat 

passes in the embankment for 

allowing navigation through the 

embankment to and from the 

Polder would allow large volumes 

of saline water inside the Polder 

and may damage the soil, water 

and land ï destroying crops. 

made for lifting of small size country 
boat from one side to other side i.e. 
river side to country side and vise-
versa for navigation purposes. 

¶ This arrangement will not allow entry 
of saline water inside the Polder, 
and thus would not damage soil, 
water, land and crops. 

 

 

Cumulative Impacts 

The cumulative impact of several existing and ongoing project, as well as the proposed 

project of CEIP-1 around the proposed rehabilitation Polder, will be assessed. Such projects 

may have impacts on the hydrological network, flooding situation, life and livelihood of 

people, environmental quality, natural ecosystem, flora-fauna, etc. of Polder 16which have 

been considered in this study. Apart from CEIP interventions, there are some other 

development projects in the region of Polder 16, implemented locally or regionally. Impact on 

hydrology and flooding situation due to construction and implantation of proposed and 

existing projects were assessed 

Polder 16 is adjacent to Polder 17/1 and Polder 17/2 which are located on the East and 

North direction and both Polders are considered for improvement under CEIP-1. The 

proposed design crest levels of  the three Polders are same. The Salta river originates 

(offtake) from the Bhodra river and diurnal tidal effect occurs here. The proposed 

interventions in Polder 16 and Polder 17/1, i.e. higher crest level (4.50 mPWD), renovation of 

hydraulic structures, etc., will protect the Polders. At the same time, there will be a tendency 

of increased hydraulic pressure on the embankment of both Polders. Polder 16 has more 

peripheral rivers, i.e., Salta, Haria and Sibsa which are connected to Bhodra River that may 

be a threat for this Polder. Salinity intrusion may be increased through peripheral canals 

such as Nasirpur khal, Protapkathi khal, etc. of Polder 16. Moreover, there remains a chance 

of excess siltation in the peripheral canals due to tidal effect of Salta, Harai and Sibsa rivers. 

A small amount of sand and cement can be procured from the local market adjacent to the 

polder or Khulna during executions of construction works. No significant impact will be 

caused due to  procurement of sand and cement from the local market. 

The socio-economic condition of Polder 16 will be ameliorated due to the overall 

development of this region, i.e., construction works of Polder 17/1 and Polder 17/2 will attract 

labors from outside as well as local people will also get a working opportunity.  

There would be no impact on Sundarbans by the construction activities of the ongoing and 

proposed projects. During construction of activities of the polder (Polder 16), noise, dust and 

wastewater and other wastage would be generated from labor camp, movement of vehicle 
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and construction of bank protection works which would have a negligible impact on the 

Sundarban biodiversity because the Sundarban is isolated by the river. 

Polderization have a positive impact on shrimp culture in Polder 16 that initiated a financial 

revolution of the Polder area. On the other hand, there are some negative environmental 

impacts, i.e., infertility of aquatic animals, flora and fauna due to overtopping in saline water 

from shrimp culture ponds. 

Environmental Management Plan (EMP) 

The Environmental Management Plan (EMP) provides the implementation mechanism for 

the mitigation measures identified during the EIA process. A comprehensive EMP focusing 

on managing construction phase-related impacts should suffice in managing the potential 

construction and operation phase impacts. The total cost of EMP implementation for Polder 

16 has been estimated as BDT 73,962,580. The contractor needs to submit an 

Environmental Action Plan (EAP) based on the EIA and EMF in line with the construction 

schedule and guideline which will be reviewed by the supervision consultant and approved 

by BWDB and World Bank. Tentative cost estimate for environmental management is as as 

follows: 

Tentative Cost Estimates for Environmental Management  

Item 
No. Description BDT 

In 
Thousand $ 

Responsible 
Agency  Timeframe  

1 

Construction of 
alternative or 
bypass channels 
at each 
construction sites. 5,061,053 63.2631625 Contrctor  

During pre-
construction and 
construction     

2 

Installation of 
fugitive particulate 
matter system 
and Spraying   
water  on 
embankment/road 0.5 0.006 Contrctor  

During pre-
construction and 
construction     

3 

Crop 
compensation to 
the indirect loser/ 
land owner/ share 
croppers of 
construction sites 
/damage to 
dredge spoils 

Included in 
contractor 
budget 0 Contractor 

During pre-
construction  

4 

Awareness 
program on plant 
and wild life 
conservation. 200,000 2.5 BWDB  

During post-
construction   

5 

Awareness building 
up campaign(mock 
drill) may be 
organized to local 
community to 
avoid accidents 200,000 2.5   

During pre-
construction  
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Item 
No. Description BDT 

In 
Thousand $ 

Responsible 
Agency  Timeframe  

from vehicular 
traffic 

6 

Consultancy 
services cost for 
supervision and 
monitoring of 
EMP 800,000 10 BWDB 

During post-
construction   

7 

Training to the 
farmers with field 
demonstration 
regarding IPM 
and ICM. 400,000 5 

BWDB with 
help of DAE 

During post-
construction   

8 

Awareness 
building up to 
local community 
for conservation 
of threatened fish 
species. 50,000 0.625 

BWDB & 
WMO with 

help of UFO 
During post-
construction   

9 

Training to the 
fisherman/pond 
owner with field 
demonstration 
regarding pond 
culture. 40,000 0.5 

BWDB & 
WMO with 

help of UFO 
During post-
construction   

10 

Solid and liquid 
waste disposal 
arrangement. 100,000 1.25 BWDB   

11 

Capacity building 
and training to the 
WMOs regarding 
gate operation, 
post project 
monitoring 1,000,000 12.5 BWDB 

During post-
construction    

12 

Consultancy 
services cost for 
river bank erosion 
monitoring 1,200,000 15 BWDB  During construction    

13 

Training to the 
Contractors 
regarding 
environmental 
management 100,000 1.25 BWDB 

During pre-
construction    

14 

Training of 
Environmental 
awareness of 
local population 80,000 1 Contractor  

During pre-
construction and 
construction  phases   

15 
Updating EMP as 
per requirement. 1,000,000 12.5 BWDB  

During post-
construction     
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Item 
No. Description BDT 

In 
Thousand $ 

Responsible 
Agency  Timeframe  

16 

Establishment of 
Fish Sanctuaries in 
khals for the 
Conservation of 
indigenous Fishes 
and stocking of 
Threatened Fish 
species and Brood 
Stock of Indigenous 
Small Fish Species 
(2 Nos. 
Sanctuaries-One 
sanctuary in each 
khals @ 0.1 million 
BDT) 

200000 2.50 BWDB with 
cooperation of 
DoF 

During operation  

17 

Conservation and 
stocking of 
threatened fish 
species (at least 3 
spots). 120,000 1.5 

BWDB with 
help of UFO  

During pre-
construction and 
construction  phase    

18 

Campaigning and 
providing training 
on improved 
culture practices 
as well as the rice 
cum golda 
farming. 200,000 2.5 

BWDB with 
help of UFO 

During post-
construction  

19 

Emergency 
budget allocation 
for closing breach 
points of 
embankments 
and repairing the 
damage of 
structure 1,200,000 15 

Contractor, 
BWDB  

During construction 
and post-
construction   

20 Social forestry 
program along both 
sides of the 
embankment and 
other khas areas 

Included in 
afforestation 

budget 

  

BWDB/NGO During construction 
&  operation 

21 

Water sprinkling 
at re-
sectioned/newly 
constructed 
embankments (@ 
Tk.3,000 per km 
(of embankment 
30.50 km) 91,500 1.14 Contractor  

During pre-
construction and 
construction phases  

22 
WMOs monitoring 
cost 500,000 6.25     

23 

Construction of 
fish pass friendly 
structure  (one 
fish pass) 61,420,026 767.75 

Contractor, 
BWDB  During construction  
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Item 
No. Description BDT 

In 
Thousand $ 

Responsible 
Agency  Timeframe  

Optimum number 
of vents should 
be provided with 
proper opening so 
that velocity goes 
down and 
become passable 
for fishes 

Total Cost  73,962,580 922.0701625     

 

 

Extensive monitoring of the environmental concern of the Polder 16 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 and baseline; (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 plans will be included in the EMP for 

specific sub-projects. Moreover, for all type of monitoring, a comprehensive database of the 

polder specific Environmental Impact and Monitoring information will be created, which will 

help evaluate the impacts easily. 

The monitoring plan during pre-construction, during construction and during operation 

phases is presented in a tabular form as follows: 

Parameter Location 
Means of 

Monitoring 
Frequency 

Responsible Agency 

To be 
Implemented 

by 

To be 
Supervised by 

During Pre-Construction 

Public 
grievance 

All displacement 
area in the 
polder 

Complaints 
register 

During 
project time 

BWDB  BWDB, 
Consultant 

During Construction 

Sources of 
Material 

Work Site Possession of 
official approval 
or valid operating 
license of 
materials 
suppliers  
(Cement, soil).  

Before an 
agreement 
for the supply 
of material is 
finalized. 

Contractor DDCS&PMSC, 
M&E Consultant, 
BWDB 

Operation of 
borrow site 

Borrow pit/site Visual inspection 
of borrow site 
and ensuring 
operational 
health and safety 

Monthly Contractor DDCS&PMSC, 
M&E Consultant, 
BWDB 

Erosion Side slopes of 
the 
embankments 
and material 
storage sites 

Visual inspection 
of erosion 
prevention 
measures and 
occurrence of 
erosion 

At the end of 
filling activity 

Contractor DDCS&PMSC, 
M&E Consultant, 
BWDB 

Hydrocarbon Construction Visual Inspection Monthly  Contractor  DDCS&PMSC, 
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Parameter Location 
Means of 

Monitoring 
Frequency 

Responsible Agency 

To be 
Implemented 

by 

To be 
Supervised by 

and chemical 
storage 

camps 
 

of storage 
facilities  

BWDB 

Traffic safety Construction 
area 

Visual inspection 
to see whether 
proper traffic 
signs are placed 
and flagmen for 
traffic 
management are 
engaged 

Monthly  Contractor  DDCS&PMSC, 
BWDB 

Air quality 
(dust) 

Construction site Visual inspection 
to ensure good 
standard 
equipment is in 
use and dust 
suppression 
measures 
(spraying of 
waters) are in 
place. 

Daily  Contractor  DDCS&PMSC, 
BWDB 

 Material storage 
sites 
 

Visual inspection 
to ensure dust 
suppression work 
plan is being 
implemented 

Monthly  Contractor  DDCS&PMSC 

Noise  
 

Construction 
sites  

Visual inspection 
to ensure good 
standard 
equipment are in 
use 

Weekly  
 

Contractor  DDCS&PMSC, 
M&E Consultant, 
BWDB 

 Construction 
sites  

Ensure work 
restriction 
between 09:00 
pm-6:00 am 
close to School/ 
Madrasha, 
Hospital & 
Villages  

Weekly  Contractor DDCS&PMSC, 
M&E Consultant, 
BWDB 

Surface Water 
Quality (TDS, 
Turbidity, pH, 
DO, BOD, 
COD etc) 

Water sample 
from each river 
of each polder 

Sampling and 
analysis of 
surface water 
quality 

Only dry 
season 

Contractor 
through a 
nationally 
recognized 
laboratory 

DDCS&PMSC, 
M&E Consultant, 
BWDB 

Drinking 
Water Quality 
(TDS, 
Turbidity, pH, 
FC, 
groundwater 
etc) 

Sources of 
drinking water at 
construction 
camp/site 

Sampling and 
analysis of water 
quality 

Yearly Contractor 
through a 
nationally 
recognized 
laboratory 
 

DDCS&PMSC, 
M&E Consultant, 
BWDB 

Waste 
Management  

Construction 
camp and 
construction site 

Visual inspection 
of collection, 
transportation 
and disposal of 
solid wastes and 
also inspection of 

Weekly Contractor DDCS&PMSC, 
M&E Consultant, 
BWDB 
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Parameter Location 
Means of 

Monitoring 
Frequency 

Responsible Agency 

To be 
Implemented 

by 

To be 
Supervised by 

wastes is 
depositionof at 
designated site 

Top Soil 

Storage area Top soil of 0.15 
m depth should 
be excavated 
and stored 
properly 

Beginning of 
earthwork 

Contractor DDCS&PMSC, 
BWDB 

Storage area The stored top 
soils should be 
used as cladding 
material over the 
filled lands 

Immediately 
after filling 
and 
compaction 
of dredge 
materials 

Contractor DDCS&PMSC, 
BWDB 

Work Site Some of the top 
soil are placed on 
top and berm of 
embankment for 
turfing and 
plantation 

At the end of 
filling activity 

Contractor DDCS&PMSC, 
BWDB 

Habitat 
Condition 

Bank side of 
Kobadak, Sibsa , 
Salta  Rivers and 
Khals 

Observation Four (4) 
times in year 
(dry & wet 
season) 

Contractor DoF, BFRI, 
DDCS&PMSC, 
M&E 
Consultants, 
BWDB 

Fish Migration  

Catch 
Assessment 
Survey 

Two (2) times 
of year (dry & 
wet season) 

Contractor DoF, BFRI, 
DDCS&PMSC 
M&E 
Consultants, 
BWDB 

Clearance of 
vegetation 

Each of 
construction 
sites (32 nos.) at 
embankment (43 
km.) and 
proposed khal 
bank (42 km.) of 
both side 

Survey and 
comparison with 
baseline 
environment 

Quarterly Contractor  DDCS&PMSC, 
M&E Consultant, 
BWDB 

Engaged local 
labour in re- 
excavation 

Khals Re- 
excavation and 
embankment 
resactioning 
area     

Checking 
address in record 
book and 
National Indenty 
Card or 
Chairman 
certificate  

During 
routine 
monitoring 

Contractor BWDB and 
Consultant 

During Operation and Maintenance 

Surface Water 
Quality (TDS, 
Turbidity, pH, 
DO, BOD, 
COD etc) 
 
 

Water sample 
from each river 
around & in each 
polder 

Sampling and 
analysis of 
surface water 
quality 

Only dry 
season 

BWDB 
through a 
nationally 
recognized 
laboratory 

M&E Consultant  

Air Quality 
(Dust) 

At the baseline 
monitoring site 

24 hours Air 
quality monitoring  
 

Yearly BWDB 
through a 
nationally 

M&E Consultant  
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Parameter Location 
Means of 

Monitoring 
Frequency 

Responsible Agency 

To be 
Implemented 

by 

To be 
Supervised by 

recognized 
laboratory 

Flora and 
Fauna 
specially 
fisheries 

In the project 
area 

Detailed species 
assessment and 
compare with 
baseline 

Yearly BWDB 
through a 
nationally 
recognized 
institution 

M&E Consultant  

Agriculture In the project 
area 

Compare the 
production with 
the baseline 

Yearly BWDB 
through a 
nationally 
recognized 
institution 

M&E Consultant  

Operation of 
hydraulic 
structure 

In the project 
area 

Visual inspection 
and public 
feedback  

Yearly BWDB  
 

M&E Consultant  

Crop 
production 

In the Polder 
area 

Compare the 
production with 
the baseline 

3 (Three) 
cropping 
seasons 

BWDB 
through a 
nationally 
recognized 
institution 

M&E Consultant 

Soil quality In the Polder 
area 

Compare the soil 
quality with the 
baseline 

Two (2) times 
in a year (dry 
& wet 
season) 

SRDI M&E Consultant 

Soil salinity In the Polder 
area 

Compare the soil 
salinity with the 
baseline 

Once (1) 
times in a 
year (dry 
season) 

SRDI M& E 
Consultant 

Habitat 
Condition 

River bank side 
of Kobadak, 
Sibsa, Salta  
Rivers and Khals 

Observation 

Four (4) 
times in a 
year (dry & 
wet season) 

Consultancy 
farm 

DoF, BFRI, DSC 
& PMSCand 
M&E 
Consultants, 
BWDB 

Fish Migration  
Catch 
Assessment 
Survey 

Two (2) times 
in a year (dry 
& wet 
season) 

Consultancy 
farm 

DoF, BFRI, CSC, 
BWDB 

Fishing 
Activities and 
Stock 
susceptibility 

 
Catch 
Assessment 
Survey 

Two (2) times 
in a year (dry 
& wet 
season) 

Consultancy 
farm 

DoF, BFRI, DSC 
M&E 
Consultants, 
BWDB 

Golda Gher 
and Fish Farm 

Polder Area Farm Survey 

Four (4) 
times in a 
year (dry & 
wet season) 

Consultancy 
farm 

DoF, BFRI, DSC 
M&E 
Consultants, 
BWDB 

 (Source: LGED, 2011) 

Environmental Monitoring Plan during Construction and Operation of Afforestation as given 

below in a tabular form: 
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Parameter Locations 
Means of 

Monitoring 
Frequency 

Responsible Agency 

Implemented 

by 

Supervised 

by 

During implementation 

Plant species 

selection 

Paikghacha 

purashava 

(Number of six 

nurseries has 

been located) 

Kalilnager 

Union (Number 

of five nursery 

has been 

located)  

Visual quality 

checking of 

selected plant 

species and to 

be planted of 

selected areas 

 

Before 

plantation 

Contractor DDCS&PMSC 

BWDB, M&E 

Consultant 

Waste 

Management 
Afforestation 

sites are:  

a) Chairvanga, 

Batultala, 

b) Hitampur, 

Malakpuraikati, 

c) Shilirampur, 

d) Sibbati (9 

no. ward), 

Boyratala  

 2. Nursery  

Poly bags, 

debris etc. 

waste 

materials are 

disposed off at 

selected sites  

 

Weekly Contractor DDCS&PMSC 

BWDB, M&E 

Consultant 

During Operation and Maintenance 

Growth and 

death ratio of 

planted 

saplings and 

turfed grasses 

Proposed 

afforestation 

areas are  

a) Chairvanga, 

Batultala, 

b) Hitampur, 

Malakpuraikati, 

c) Shilirampur, 

d) Sibbati (9 

no. ward), 

Boyratala 

villages 

Survey and 

comparison 

with baseline 

environment 

Yearly Contractor 

 

DDCS&PMSC, 

M&E 

Consultant, 

BWDB 

Fencing 

preparation 

Visual 

inspection   of 

fencing 

condition 

Monthly 

 Faunal 

diversity 

Proposed 

afforestation 

area 

Survey and 

comparison 

with baseline 

environment 

Yearly  DDCS&PMSC, 

M&E 

Consultant, 

BWDB 

BWDB will prepare a Bi-annual Monitoring Report on environmental management and will 

share this with the World Bank for review during construction phase. The effectiveness of 

screening, monitoring and implementation of the EMP along with the project component 

activity monitoring will be carried out by a third-party monitoring firm annually. The Annual 
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Environmental Audit Report prepared by the third-party monitoring firm will be shared with 

the safeguards secretariat. The Third-Party M&E Consultants will be responsible for 

independent monitoring of the implementation of EMP. The tentative cost estimates for 

Environmental monitoring is as follows: 

Tentative Cost Estimates for Environmental Monitoring  

Item 
No. Description BDT 

In Thousand 
$ 

Responsible 
Agency Timeframe 

1 

Soil quality monitoring including 
N,P,K, S, Zn, salinity, organic 
Matter, pH etc. samples in 
Polder 16  = 6 samples x 3 
times @ Tk.5,000 300,000 3.75 Contractor 

During pre- 
construction, 
construction 
and post 
construction 
period phases  

2 
Monitoring of Fish Biodiversity, 
Fish Migration, Fish Production 800,000 10 

Contractor 
with help of 
UFO 

During 
construction 
and post-
construction  

4 
Fish swimming speed or 
velocity and depth preference 150,000 1.8 

Contractor 
with help of 
UFO 

During post-
construction 

5 

Crop Production/Farm Survey 
for four (4) times of year (dry & 
wet season). 60,000 0.75 

Contractor 
with help of 
UFO 

During post-
construction   

6 
Air and noise quality monitoring 
and analysis. 500,000 6.25 Contractor 

During 
construction    

7 

Surface and ground Water 
quality monitoring cost (testing 
for Turbidity, pH, DO, BOD, 
Salinity etc. + test of As, 
coliform  etc. for HTWs at 
workers' camp site) 6 samples 
in Polder-16 during pre-
construction, construction and 
post-construction periods + 
water quality analysis of HTWs 
of 10 workers' camp 500,000 6.25 Contractor 

During 
construction 
and post-
construction 
phases 

8 Benthic fauna analysis 0 0.0025 
Contractor 
& DOF 

Before, during 
and regularly 
after 
construction 

9 Diversity of Flora and fauna 200,000 2.5 Contractor 

During 
construction 
and post-
construction 
phases 

Total Cost 2,510,000 31.3025     

The project activity will be implemented through systematic and effective organizational 

structure of BWDB headquarters to field level. The Project Management Unit (PMU) will 

implement the project and the Project Steering Committee (PSC) under the Ministry of Water 

Resources will oversee and monitor overall activities. The Environmental, Social and 

Communication Unit (ESCU) to be established for implementation and management of the 

EMP will be structured to provide co-ordination, technical support and services during the 

environmental screening and preparation of EA, and implementation of the environmental 
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mitigating measures. At least one of the two environmental specialists must be on board. 

The specialists will prepare sub-project specific environment screening report with EMP, 

supervise the implementation of EMP and support capacity building of the field level staff of 

BWDB and contractor. The ESCU will review the EMP and ensure quality of the 

environmental screening. 

Stakeholder Consultation and Disclosure  

Three tiers of consultation process e,g FGD/Informal discussion, PCM (Public Consultation 

Meeting) and PDM (Public Disclosure Meeting)were conducted under this study. Two Focus 

Group Discussions (FGD) and five (05) informal discussions were carried out at different 

locations of Polder. Two PCMs at Union level were conducted with the participation of local 

people, representatives of local government (Union Parishad) and representatives of the 

BWDB with the objective of disclosing the impacts of the project and the EMP.Local people 

showed interest in the project and were positive minded for its implementation which is vital 

for their survival. They also expressed that if the monitoring plan is implemented properly 

during the pre-construction, construction and post-construction periods then they would 

support the implementing agency positively. 

A Regional level Public Disclosure Meeting (PDM) on the EIA report of Polder 16 was held 

on 25th July, 2017 in Paikgaccha Upazila, Khulna. The participants of the PDM included 

Upazila Nirbahi Officer (UNO), Upazila Chairman, Upazila Vice Chairman and other 

concerned government officials, Journalists, NGO representatives, environmentalists, 

activists, local stakeholders and other representatives. No national level disclosure meeting 

has yet been carried out.  

Local people showed interest in the project and were positive minded for its implementation 

which is vital for their survival. They also expressed that if the monitoring plan is 

implemented properly during the pre-construction, construction and post-construction 

periods then they would support the implementing agency positively. 

 



 

Polder 16-1 

1.  Int roduction  

1. Coastal Embankment Improvement Project, Phase-1 (CEIP-1) (here in after referred 

as óprojectô), under which 17 Polders will be rehabilitated and improved in the coastal area of 

the country by three packages. Preliminarily 17 polders were selected for rehabilitation in 

feasibility study considering physical conditions as well as damages of the Polder. 

Afterwards, these Polders were selected through screening matrix. Considering the 

environmental point of view, multi-criteria analyses were conducted which has been 

mentioned in Strategic Environmental Assessment (SEA) report for CEIP-1. It may be 

mentioned that SEA has been carried out before conducting the EIA study and IEE report 

was prepared and submmittd to Departemnt of Environment (DoE) and obtained site 

clearance. The rehabilitation and improvement activities of 17 Polders will be implemented 

under three packages.  EIAs and EMPs for package one (Polders 32, 33, 35/1 and 35/3 and 

package two (Polders 43/2C, 47/2, 48, 40/2, 41/1 and 39/2C) are already prepared. Polders 

14/1, 15, 16, 17/1, 17/2, 23 and 34/3 are included in package three. In accordance with the 

national regulatory requirements and WB safeguard policies, EIA studies of the seven 

polders under package three have been carried out. This document presents the EIA report 

of Polder 16. 

1.1 Background 

2. The 1960s, polderization started in the coastal zone of the country to convert this 

area into permanent agricultural lands (refer Map 1.1 for coastal Polders) to increase the 

agriculture production. The Polders in this area are enclosed on all sides by dykes or 

embankments, separating the land from the main river system and offering protection 

against tidal floods, salinity and sedimentation. Without embankments, the coastal 

communities would be exposed to diurnal tidal flooding. The poldered lands are slightly 

higher than sea level. These polders are equipped with inlet and outlet sluice gates to control 

the water inside the embanked area.  

3. The polders were originally designed without much attention to storm surges. Recent 

cyclones did substantial damage to the embankments and further threatened the integrity of 

the coastal polders. In addition to breaching due to cyclones, siltation of peripheral rivers 

caused the coastal polders to suffer from water logging, which has led to large scale 

environmental, social and economical degradation. However, environmental consequences 

were not virtually considered during polderization. Poor maintenance and inadequate 

management of the Polders have also contributed to internal drainage congestion and heavy 

external siltation. Soil fertility and agriculture production in some areas are declining because 

of water logging and salinity intrusion inside the Polders.  

4. The above reasons have led the government to read just its strategy on the coastal 

area regarding high tides, storm surges and environment. The long term objective of the 

government is to increase the resilience of the entire coastal population to tidal flooding as 

well as natural disasters by upgrading the whole embankment system. With an existing 

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 multi-phased approach of 

embankment improvement and rehabilitation will be adopted over a period of 15 to 20 years. 

The proposed CEIP-1 is the first phase of this long-term program. 
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Map 1.1: Location of Coastal Polders 
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1.2 Project Overview 

5. The polder is located in 3 (three) Upazilas namely Paikgacha, Dumuria and Tala 

under Khulna and Satkhira Districts respectively. The total area of the Polder 16 is 10,472 ha 

of which 2,496 ha (23.84% of the gross area) is Net Cultivable Area (NCA). The major 

project objective of CEIP-1 is to enhance protection against natural disasters, increase 

resilience during and after such disasters, and improve agricultural production by reducing 

drainage congestion. To achieve these goals, the following key improvement and 

rehabilitation works will be implemented in Polder 16 by BWDB under Package-3, CEIP-1: 

¶ Re sectioning of embankment    : 43.00 km 

¶ Construction of retired embankment   : 2.00 km 

¶ Construction of drainage sluices   : 10 nos. 

¶ Repair of Drainage Sluice    : 2 nos. 

¶ Demolishing of drainage sluice   : 1 no. 

¶ Construction of Flushing Inlets    : 20 nos. 

¶ Demolishing of flushing Inlets    : 10 nos. 

¶ Re excavation of drainage channel   : 20.00 km 

¶ Bank protection works     : 0.30 km 

¶ Slope protection of embankment   : 1.00 km 

¶ Afforestation      : 24.00 ha 

6. Other components of the CEIP-1 study will include of social action plan and an 

environmental management plan; supervision, monitoring and evaluation of project impacts; 

project management, technical assistance, trainings, and technical studies; and contingent 

emergency response. Detailed information of the Project is presented in the project 

description chapter of the report. 

1.3 Regulatory and Policy Framework 

7. The Bangladesh Environment Conservation Act, 1995 (amended in 2002, 2010), 

requires that all development and old developed projects shall obtain environmental 

clearance from Department of Environment (DoE), Ministry of Environment and Forest 

(MoEF).  Similarly, the World Bankôs environmental 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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Map 1.2: Location of Polder 16
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1.4 Objectives of the Study 

8. The objective of the EIA study for Polder-16 is to identify and assess the potential 

environmental impacts of the proposed project interventions, evaluate alternatives, and 

design appropriate mitigation, management, and monitoring measures to be addressed in 

the Environmental Management Plan (EMP)3. In compliance with the national regulatory and 

WB environmental policies and guidelines (for further details refer to Chapter 3). 

1.5 The specific objectives of the EIA study are to 

Á Comply with the national regulatory and WB policy frameworks (further 

discussed later in the document); 

Á Determine and describe the existing environmental and social settings of the 

Project area (the Project area is defined as the entire area inside the polder, 

project influence area outside the polder, i.e., the embankments, borrow pits 

and spoil disposal areas if located outside the polder; earth collection areas if 

located outside the polder and access routes to the polder); 

Á Identify and assess the potential environmental and social impacts of the 

Project; 

Á Identify mitigation measures to minimize the negative impacts and 

enhancement measure to enhance the positive impacts; and 

Á Prepare an EMP including a detailed environmental monitoring plan 

1.6 Scope of work 

9. The scope of works of the present EIA study for Polder 16 includes the following: 

i. Carry out detailed field investigation of required parameters of the environmental 

and social baseline, especially on the critical issues. 

ii. Determine the potential impacts due to the project through identification, 

analysis and evaluation on sensitive areas (natural habitats; sites of historic, 

cultural and conservation importance), settlements and villages/agricultural areas 

or any other identified Important Environmental and Social Components (IESCs).  

iii. Determine the cumulative environmental impacts of the project that may occur 

inside and outside the project area. 

iv. Distinguish between significant positive and negative impacts, direct and indirect 

impacts, immediate and long-term impacts, and unavoidable or irreversible 

impacts. 

v. Identify feasible and cost effective mitigation measures for each impact 

predicted as above to reduce potentially significant adverse environmental 

impacts to acceptable levels.  

vi. Determine the capital and recurrent costs of the measures, and institutional, 

training and monitoring requirements to effectively implement these measures. 

                                                

3WB Operation Policy 4.01. 2011 Revision 
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The consultant is required to identify all significant changes likely to be generated 

by the project activities. These would include, but not be limited to, changes in 

the coastal erosion and accretion due to alteration of tidal currents, changing of 

fish migration routes, destruction of local habitats, and water logging. 

vii. Consult with modeling consultants to establish conformity of the impact 

assessment with existing and ongoing mathematical models due to climate 

change developed by a number of reputed organizations. The developed models 

may be available from the main consultant and implementing agency;  

viii. Prepare (a) an estimate of economic costs of the environmental damage and 

economic benefits, where possible, from the direct positive impacts that the 

project is likely to cause, and (b) an estimate of financial costs on the mitigation 

and enhancement measures that the project is likely to require, and financial 

benefits, if any; the damage/ cost and benefits should be estimated in monetary 

value where possible, otherwise be described in qualitative terms. 

ix. Describe alternatives that were examined in course of developing the proposed 

project and identify other alternatives that could achieve the same objectives. The 

concept of alternatives extends to the siting and design, technology selection, 

rehabilitation/construction techniques and phasing, and operating and 

maintenance procedures. Compare alternatives in terms of potential 

environmental impacts, vulnerability, reliability, suitability under local conditions, 

and institutional, training, and monitoring requirements. When describing the 

impacts, indicate which are irreversible or unavoidable and which may be 

mitigated. To the extent possible, quantify the costs and benefits of each 

alternative, incorporating the estimated costs of any mitigating measures. Include 

the alternative of not constructing the project to demonstrate environmental 

conditions without it. 

x. Identify the specific reciprocal impact of climate change on polder. Check the 

suggested polder height with respect to the SLR and high tide. The sub 

consultant will ensure that the design will minimize the negative impact on the 

environment due to polder rehabilitation activities. For example, adequate fish 

pass should be provided to ensure free movement of fish or drainage facility 

should be provided to avoid water logging in the surrounding area.  

xi. Prepare a detailed Environmental Management Plan along with respective EIA 

separately to monitor the implementation of mitigating measures and the impacts 

of the project of other inputs (such as training and institutional strengthening) 

needed to conduct it during construction and operation. Include in the plan an 

estimate of capital and operating costs and a description of other inputs (such as 

training and institutional strengthening) needed to implement the plan. 

xii. Ensure to address occupational health and safety for the construction workers in 

the EMP; 

xiii. Develop Environmental monitoring format for regular monitoring of the project at 

the pre-construction, construction and operational stage; and 

xiv. Prepare the EIA report. 
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1.7 Structure of the Report 

Chapter 1 (Introduction) describes the background of the project, objectives of the study, 

scope of works with a list of EIA study team. 

Chapter 2 (Approach and Methodology) presents the detailed approach and procedure 

followed to conduct the EIA study.  The Chapter also describes data sources 

and methodology of data collection, processing and impact assessment. 

Chapter 3 (Policy, Legislative and Regulatory Framework) reviews the national legislative, 

regulatory and policy framework relevant to the EIA study.  Discussion on the 

WB safeguard policies and their applicability for the Project is also given in the 

Chapter.  

Chapter 4 (Climate Change Impact): describes the climate change aspects from local 

perspectives and the likely impacts on the project area and its surroundings. 

Chapter 5 (Description of the project) provides the simplified description of the project and 

its phases, key activities under three phases, manpower, equipment, and 

material requirements, implementation arrangements, implementation schedule, 

and other related aspects. 

Chapter 6 (Environmental Baseline and Existing Conditions) describes the existing 

environmental and social settings in respect of Physical Environment, 

Biological Environment and Socio-cultural environment aspects of the 

project area. 

Chapter 7 (Analysis of Project Alternatives) provides various alternatives considered during 

the feasibility and design stage of the project, and their environmental and social 

considerations.   

Chapter 8 (Environmental Impacts and Mitigation Measures) identifies the environmental 

impacts that may potentially be caused by various project phases, and also 

proposes appropriate mitigation measures to avoid, offset, reduce, or 

compensate these impacts. 

Chapter 9 (Cumulative Impacts) 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 10 (Environmental Management Plan) includes an estimate of  the impacts and 

costs of the mitigation measures, a detailed EMP with proposed work programs, 

budget estimates, schedules, staffing and training requirements and other 

necessary support services to implement the mitigation measures, phase wise 

monitoring, etc. Besides, the EMP specifies the implementation arrangements for 

the mitigation, measures identified during the EIA study.  The EMP also includes 

environmental monitoring plan. 

Chapter 11 (Stakeholder Consultation and Disclosure) provides details of the consultations 

held with the stakeholders at the project site and framework for consultations to 

be carried out during construction phase.  The disclosure requirement for the EIA 

is also included in this Chapter. 
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2.  Approach and Methodology  

10. This Chapter presents the detailed approach and methodology followed to conduct 

the EIA study.  The Chapter also describes the data sources and methodology of data 

collection, processing and approach used in the impact assessment. 

2.1 Overall Approach 

11. The EIA study for the rehabilitation of Polder 16 has been carried out following the 

approved Terms of References (ToR) of DoE dated 05/06/2013 and the Environmental 

Management Framework (EMF) for CEIP-1. The overall approach of the study is shown in 

Figure 2.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2.1: Overall approach of the EIA study 
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2.2 Methodology 

12. The detailed methodology followed for the EIA study is described below. 

2.2.1 Analysis of the Project Design and Description 

13. Detailed information about the Polder 16 including objective, nature and location of 

proposed and existing interventions, construction works, and other related aspects were 

obtained from the Main Consultant of CEIP-1.  

14. The Water Resources Engineer of the EIA study team interpreted this information for 

the multi-disciplinary team members for assessing the potential environmental and social 

impacts of the proposed interventions. 

15. 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 and appropriate mitigation measures for 

negative environmental impacts. Figure 2.2 shows the different aspects to be addressed in 

the Project Design and Description step of the EIA studies. 

 

Figure 2.2: Aspects to be addressed in the Project Design and Description 

2.2.2 Baseline Data Collection and Analysis 

16. A reconnaissance field visit was conducted in the polder area to identify the existing 

environmental settings. Subsequently, Rapid Rural Appraisals (RRAs), Participatory Rural 

Appraisals (PRAs), Focused Group Discussions (FGDs) and interviews with key informants 

were followed to collect data and information on the environmental and social aspects of the 

Polder area. Local knowledgeable persons including community representatives, traders, 

teachers, farmers, fishermen and political leaders were interviewed individually to reflect 

upon the problems regarding the Polder. They were also requested to highlight possible 

solutions that the project should bring about as per their indigenous knowledge and 

experiences. 

17. The baseline condition of the polder area was determined according to the 

information collected from secondary and primary data sources through literature review, 
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field investigations and consultations with different stakeholders. The baseline settings were 

established with respect to the physical, biological and socio-cultural environment including 

identification of problems in respect of the proposed project sites and adjoining area. A 

checklist was developed (see Appendix A) and approved by the Detailed Design 

Construction Supervision and Project Management Support Consultant (DDCS&PMSC) and 

used to register the information obtained from different stakeholders. 

Physical Environment 

18. Field visits at different stages of the study were arranged to the Polder area and 

primary data on water resource components were collected. Local knowledgeable persons 

and community representatives were also interviewed. During field visits, the 

multidisciplinary EIA study team members made observations pertaining to their individual 

areas of expertise.  

Water Resources 

19. Water resource data related to river hydrology and morphology, surface and ground 

water availability, drainage pattern, ground and surface water quality and water use were 

collected from secondary sources. Primary data on air, noise, water were collected and 

analyzed. The professionals of the multi-disciplinary team received  feedback from the local 

people. Major river systems were identified for hydrological and morphological investigation 

through collection and analysis of historical and current image data. Specific areas or points 

of interest were selected for collecting data on special hydrological and morphological 

aspects, water availability, drainage pattern, water quality (surface and ground water), tidal 

flood, risk of erosion and sedimentation. 

20. Meteorological data such as temperature, rainfall, evapo-transpiration, wind speed 

and humidity were collected from the National Water Resources Database (NWRD) of Water 

Resources Planning Organization (WARPO), and subsequently analyzed. The NWRD 

contains long series of temporal data showing daily values for meteorological stations 

maintained by the Bangladesh Meteorological Department (BMD).  

21. The topographical and geological data were collected from Geological Survey of 

Bangladesh and NWRD. 

Land Resources 

22. The agro-ecological region of the project area was identified using secondary 

sources including Food and Agriculture Organization (FAO) and United Nations 

Development Program (UNDP) information. The land type and soil texture data were 

collected from Upazila 4  Land and Soil Resources Utilization Guide of Soils Resources 

Development Institute (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 visit.  

Biological Environment 

Agricultural Resources 

23. Land use information was prepared from satellite image classification followed by 

field verification. Data on agricultural resources which included existing cropping patterns, 

crop variety, crop calendar, crop yield, crop damage, and agricultural input were collected 

from both secondary and primary sources. Agricultural data was collected through extensive 

                                                
4 Upazila is an administrative subdivision of a district. 
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field surveys with the help of questionnaires and consultations with local people and 

concerned officials. Agricultural resources data were also collected from secondary sources 

from the DAE. Crop production was determined using the following formula:  

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

damaged yield. 

25. The crop damage (production loss) was calculated using the following formula:  

Crop production loss = Total cropped area × normal yield  ᶉᶉ  (damaged area × damaged yield 
+ damage free area × normal yield) 

26. The crop damage data was collected from the field for the last three years. 

Ecological Resources 

27. The ecological component of the EIA study focused on terrestrial and riverine 

ecology including flora, birds (including migratory birds), reptiles, amphibians, and mammals. 

The field activities included collection of ecosystem and habitat information, sensitive habitat 

identification, identifying ecological changes and potential ecological impact. The land use 

information on different ecosystem was generated through analysis of recent satellite 

imagery.  

28. Field investigation methods included physical observation; transect walk, habitat 

survey and consultations with local people. Public consultation meetings were carried out 

through FGD and Key Informants Interview (KII) methods. Inventory of common flora and 

fauna was developed based on field surveys and from the data base of the International 

Union for Conservation of Nature (IUCN). 

Fish and Fisheries  

29. Primary data were collected from the fishermen community, fishermen households 

and local key informants while secondary data were collected from Upazila Fisheries Offices 

(UFOs) during field visits. 

30. Fish habitat classification was made on the basis of physical existence and was 

categorized into capture and culture fish habitats. The capture fish habitats included rivers, 

khals, and tidal floodplains, borrow pits, and beels. The culture fish habitats included 

homestead culture fish ponds, commercial fish farms, and shrimp ghers. 

31. Information on post-harvest activities, forward and backward linkages, fishermen 

livelihood information, fisheries management issues, potential fish recruitment, fish culture 

infrastructure and fishermen vulnerability were also collected. 

32. Secondary information from UFOs and literature were blended with primary data from 

individual habitats to estimate fish production 

Livestock Resources 

33. 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 Appraisal (PRA) and Rapid 

Rural Appraisal (RRA). Livestock resources data were also collected from secondary 

sources from Upazila Livestock Office. 

Socio-cultural Environment 
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The steps followed for collecting socio-cultural data are as under: 

ü Data was collected from Bangladesh Bureau of Statistics (BBS), 2011. The 

relevant literatures from BWDB and main consultant was also reviewed;  

ü Reconnaissance field visit and discussions with BWDB officials and local 

stakeholders were held  for primary data collection; 

ü PRA /RRA, FGDs, KII were carried out for primary data collection; 

ü Institutional surveys were conducted for primary data collection from district and 

upazila level.  

34. Demographic information, such as population, occupation and employment, literacy 

rate, drinking water, sanitation, and electricity facilities were collected from secondary 

sources. Data on income, expenditure, land ownership pattern, self-assessed poverty status, 

migration, social overhead capitals and quality of life, disasters, conflicts of the study area, 

information on Non-governmental Organizations (NGOs), cultural and heritage features of 

the project area were collected mainly from primary sources through PRA and FGDs and 

public consultations.  

2.2.3 Scoping 

35. A structured scoping process in two stages was followed for identifying the IESCs 

which would potentially be impacted by the proposed Project. In the first stage a preliminary 

list of the components which could be impacted by the Project was prepared. In the second 

stage village scoping sessions were held where opinions of the stakeholders were obtained 

on their perception about the environmental and social components which could be impacted 

by the project interventions. With the help of the professional judgments of the 

multidisciplinary EIA team as well as the opinions of the stakeholders, the preliminary list of 

the important environmental and social components was finalized. 

2.2.4 Bounding  

36. At the beginning of the study, the Project area of influence was broadly demarcated.  

This included the area inside the Polder where most of the Project interventions would take 

place, the area immediately outside the Polder embankments (this area could be used for 

staging of construction works, material stockpiling, and/or earth borrowing), access routes 

for the polder, borrow as well as spoil disposal areas if located outside the polder, and labor 

camps/contractor facilities if located outside the polder. The area of influence is bounded by 

the river Salta and Haria to the East, Kobadak River to the West, Sibsa and Kobadak to the 

South. It is noted that project area includes Polder area whereas study area includes both 

project area and peripheral rivers. 

2.2.5 Major Field Investigation 

37. The EIA study team members collected intensive data on the possible impact of the 

project after obtaining the detailed rehabilitation plan from the project authority. The study 

team carried out a number of comprehensive field investigations in order to collect primary 

data and solicit feedback from local people. Intensive data on Baseline and IESCs were 

collected from the field during this stage.  Information on the IESCs were collected through a 

mixed method including RRA, PRA and KII using checklists for water resources, land 

resources, agriculture, livestock, fisheries, biodiversity, ecosystem and socio-economic 

components. Intensive consultations with the local people were carried out for their feedback 
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on the key parameters. This process helped the multidisciplinary EIA study team to qualify 

their professional observations. In such exercise attention was given to understand the 

historical status of the IESCs and the possible condition of the same against the proposed 

interventions. 

2.2.6 Assessment and Scaling of Impacts 

38. At this stage, attempts were made to assess the impacts of the proposed 

interventions of the polder quantitatively. Impacts were also assessed qualitatively when 

quantification was not possible. The impacts of proposed interventions, considering the 

climate-change scenario for 2050, were estimated on the basis of differences between the 

future-without-project (FWOP) condition and the future-with-project (FWIP) condition. The 

future-without-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 in the polder area. Expected changes due to proposed interventions 

were assessed to generate the Future-with-Project (FWIP) condition. Comparison and 

projection methods were used for impact prediction.  

39. A screening matrix was used specifically for the proposed Project before impact 

analysis in detail. This matrix was focused on the potential environmental impacts during the 

design, construction and operation phases. The matrix examined the interaction of project 

activities with various important components of the environment.  The impacts were broadly 

classified as physical, biological and social impacts, and each of them were further divided 

into different aspects. 

Methodology 

40. The assessment of effects and identification of residual impacts takes account of any 

incorporated mitigation measures adopted offset potential impact of project activities. This 

will largely be dependent on the extent and duration of change, the number of people or size 

of the resource affected (receptor) and their sensitivity to the change.  Potential impacts can 

be both negative and positive (beneficial), and the methodology defined below was applied 

to define both beneficial and adverse potential impacts.  

41. The criteria to determine significance are generally specific for each environmental 

and social aspect/receptor. Generally, the magnitude of each potential impact is defined 

along with the sensitivity of the receptor. 

Magnitude 

42. 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, minor or negligible based on 

consideration of the parameters such as:  

ü Duration of the potential impact; 

ü Spatial extent of the potential impact; 

ü Reversibility; 

ü Likelihood; and 

ü Legal standards and established professional criteria. 

43. The magnitude of potential impacts of the Project has generally been identified 

according to the categories outlined in Table 2.1. 
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Table 2.1:  Parameters for Determining Magnitude 

Parameter Major Moderate Minor Negligible/Nil 

Duration of 
potential impact 

Long term  
(more than 15 
years) 

Medium Term 
Lifespan of the 
project 
 (5 to 15 years) 

Less than project 
lifespan 

Temporary with 
no detectable 
potential impact  

Spatial extent of 
the potential 
impact 

Widespread far 
beyond project 
boundaries  

Beyond 
immediate project 
components, site 
boundaries or 
local area 

Within project 
boundary 

Specific location 
within project 
component or site 
boundaries with 
no detectable 
potential impact 

Reversibility of 
potential impacts 

Potential impact is 
effectively 
permanent, 
requiring 
considerable 
intervention to 
return to baseline 

Baseline requires 
a year or so with 
some 
interventions to 
return to baseline 

Baseline returns 
naturally or with 
limited 
intervention within 
a few months 

Baseline remains 
constant  

Legal standards 
and established 
professional 
criteria 
 

Breaches national 
standards and or 
international 
guidelines/ 
obligations 

Complies with 
limits given in 
national standards 
but breaches 
international 
lender guidelines 
in one or more 
parameters 

Meets minimum 
national standard 
limits or 
international 
guidelines 

Not applicable 

Likelihood of 
potential impacts 
occurring 

Occurs under 
typical operating 
or construction 
conditions 
(Certain) 

Occurs under 
worst case 
(negative impact) 
or best case 
(positive impact) 
operating 
conditions (Likely) 

Occurs under 
abnormal, 
exceptional or 
emergency 
conditions 
(occasional) 

Unlikely to occur 

Sensitivity 

44. The sensitivity of a receptor has been determined based on review of the absorption 

capacity of the receptor (including proximity / numbers / vulnerability) and presence of 

features on the site or the surrounding area.  Criteria for determining receptor sensitivity of 

the Projectôs potential impacts are outlined in Table 2.2.   

Table 2.2:  Criteria for Determining Sensitivity 

Sensitivity Determination Definition 

Very High Vulnerable receptor with little or no capacity to absorb proposed 

changes or minimal opportunities for mitigation.   

High Vulnerable receptor with little or no capacity to absorb proposed 

changes or limited opportunities for mitigation.   

Medium Vulnerable receptor with some capacity to absorb proposed changes 

or moderate opportunities for mitigation 

Low / Negligible Vulnerable receptor with good capacity to absorb proposed changes 

or/and good opportunities for mitigation 
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Assessment of Significance 

45. Following the assessment of magnitude and sensitivity of the receptor the 

significance of each potential impact was established using the potential impact significance 

matrix shown in Table 2.3. 

Table 2.3:  Assessment of Potential Impact Significance 

Magnitude of Potential 
impact 

Sensitivity of Receptors 

Very High High Medium 
Low / 

Negligible 

Major Critical Major Moderate Negligible 

Moderate Major Major Moderate 
Negligible 

Minor 
Moderate Moderate 

Low 
Negligible 

Negligible 
Negligible Negligible Negligible Negligible 

 

Mitigation Measures 

46. Subsequent to the impact assessment discussed above, appropriate mitigation 

measures have been proposed to avoid, offset, mitigate/reduce, or compensate for the 

identified impacts.  Generally, impacts having moderate to critical consequence significance 

as per the Table 2.3 require appropriate avoidance/ mitigation/ compensatory measures to 

reduce the significance.  Impacts having low to negligible significance are considered not to 

need any mitigation measures.  

47. Generally, preference is given to the avoidance of the impact with the help of options 

available for nature, siting, timing, method/procedure, or scale of any Project activity.  If 

avoidance is not possible, appropriate mitigation and control measures are proposed to 

reduce the consequence significance of the predicted impact, where feasible. Finally, if 

impact reduction is not possible, compensatory measures are proposed. 

Assessment of Residual Impacts 

48. The final step in the impact assessment process is to determine the significance of 

the residual impacts, which would be experienced even after implementing the 

mitigation/compensatory measures.  Ideally, all of the residual impacts should be of 

negligible to low significance.    No residual impacts having major or critical significance are 

generally acceptable.  

Identification of Enhancement Measures 

49. Wherever feasible, enhancement of interventions, that may increase the positive 

benefits of the Project should be identified and included in the Project 

design/implementation. Identification of enhancement measures has been based on 

experience from implementation of similar projects, applying expert judgment and from 

consultation with stakeholders.  

2.2.7 Analysis of the Project Components and Alternatives 

50. Analysis of site alternatives were not considered relevant as the Project mostly 

entails outright rehabilitation works of infrastructure where their spatial domains are already 

fixed. However, the possible alternatives of proposed interventions were analyzed on a 

qualitative basis, considering their environmental, social, technical and economic suitability. 
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This would rationalize the selected interventions, and identify pathways for better design 

alternatives, if available. Figure 2.3 outlines the approach followed in the alternative analysis. 

51. During the suitability assessment process, all design alternates or alternatives in 

project interventions were compared to the ówithout-projectô option, which would be 

generated by projecting the baseline situation for the entire project life, within the Future-

Without-Project (FWOP) scenario. Moreover, different possible construction alternatives 

related to project implementation such as, the materials to be used, workforce procurement 

sources, locations of stockyards, sources for material procurement, transportation routes, 

modes of material and manpower mobilization, scheduling, etc., were analyzed during the 

study. 

 

Figure 2.3: Concept of Alternative analysis to be used in the EIA study 

2.2.8 Climate Change 

52. Climate change is caused by several factors such as biotic processes, variations in 

solar radiation received by Earth, plate tectonics, and volcanic eruptions. Certain human 

activities have also been identified as significant causes of recent climate change, often 

referred to as global warming. In Bangladesh, climate  change is an extremely crucial issue, 

and according to National Geographic, the country ranks first as the most vulnerable nation, 

to be highly impacted in the coming decades. In the coastal areas, the consequences of 

climate change are more staggering. Climate change directly contributes to changes in 

temperature and precipitation, which eventually raises the sea level and cause increased 

tidal flooding. Climate change also affects the frequencies and intensities of cyclonic storm 

surge events. Increase in salinity intrusion, river erosion, drainage congestion and water 

logging are other associated impacts of climate change. Consequently, it is important to 

consider the potential environmental and socio-economic impacts in a Climate Change 

perspective. Figure 2.4 shows a process diagram of possible climate change impacts in the 

coastal areas of Bangladesh. 

53. Following the development of the Environmental and Social baseline condition, 

analysis was made to underscore the major climate change issues in the Polders.  

http://en.wiktionary.org/wiki/biotic
http://en.wikipedia.org/wiki/Sunlight
http://en.wikipedia.org/wiki/Volcanic_eruptions
http://en.wikipedia.org/wiki/Climate_change
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Figure 2.4: Typical process diagram of climate change impacts in coastal areas 

54. During field level consultations, the major regional and local issues in connection with 

climate change and variability were identified. Besides, data on different meteorological 

parameters such as rainfall, temperature, sunshine hours, humidity and wind speed were 

collected from the adjacent weather stations of Bangladesh Meteorological Department 

(BMD). The historical variations of the information were used to develop an understanding of 

climate science for the Polders. Afterwards, the qualitative field findings were compared with 

the analyzed historic information on climate science, from which the regional and local 

climate change vulnerability has been inferred. Moreover, intensive reviews of existing 

literatures and national reports were made to validate the identified climate change issues 

and concerns. 

2.2.9 Assessment of Cumulative and Residual Impacts 

55. Cumulative impact assessment of a certain Polder is a two-way approach. Initially, 

the impact due to improvement/development works of Polder has been assessed (e.g. 

drainage improvement due to re-excavation of khals inside the polder). In this regard, some 

parameters, i.e., existing and design crest level of the embankment; hydrological conditions, 

geographical position of Polders, etc., have been considered to quantify the impact 

assessment. Finally, the impacts for development works of other adjacent polders have been 

considered for cumulative impact assessment. 

56. Drainage modelling of the coastal polder has been carried out by IWM to find out the 

design parameters for drainage canal systems, drainage regulator, river bank, slope 

protection works. Climate resilient coastal embankment crest level has been designed 

considering the combined effects of cyclone storm surge effects and cyclone induced wind 

wave. The model has been developed and simulated considering climate change condition. 

The impact of proposed interventions on drainage, flooding, river dynamics has also been 

analyzed through modeling. The model results have been utilized in the EIA study. 

2.2.10 Preparation of Environmental Management and Monitoring Plan 

57. An environmental management plan (EMP) for the proposed Project has been 

prepared which comprises the mitigation/ enhancement measures with institutional 

responsibilities, environmental monitoring plan, training and capacity building plan, and 

reporting and documentation protocols (Refer Chapter 10).  

2.2.11 EIA Report Preparation 

58. At the end of the study, the present report has been prepared incorporating all the 

findings of the EIA. 
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3.  Policy, Legislative and Regulatory Framework  

59. This chapter presents a review of the national policy, legal, and regulatory framework 

relevant to the environmental and social aspects of the project.  Besides, review of the WB 

environmental and social safeguard policies and guidelines are also incorporated in this 

chapter.   

3.1 Relevant National Policies, Strategies and Plans 

60. List of relevant National policies and strategies and plans are given below: 

(i) National Environment Policy, 1992 

(ii) National Environment Management Action Plan, 1995 

(iii) National Water Policy, 1999 

(iv) Guidelines for Participatory Water Management, 2014 

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

(vi) Coastal Zone Policy, 2005 

(vii) Coastal Development Strategy, 2006 

(viii) National Land Use Policy (MoL, 2001) 

(ix) National Agriculture Policy, 1999 

(x) National Fisheries Policy, 1996 

(xi) National Forest Policy, 1994 

(xii) Private Forest Policy 1994 

(xiii) National Livestock Development Policy, 2007 

3.2 National Environmental Laws 

61. List of relevant national laws and regulation are given below:  

(i) Bangladesh Water Act, 2013 

(ii) National River Protection Commission Act, 2013 

(iii) Bangladesh Environment Conservation Act (ECA), (Amendments) 2010 

(iv) Bangladesh Environment Conservation Rules (ECR), 1997; Amendment 2010 

(v) Bangladesh Environment Court Act, 2010 

(vi) The Forest Act, 1927 & Amendment Act 2000 

(vii) Private Forest Ordinance (PFO), 1959 

(viii) Social Forestry Rules, 2004 and Amendments 

(ix) Antiquities Act, 1968 

(x) Bangladesh National Building Code, 2006 

(xi) Standing Orders on Disaster, 2010 

(xii) The Acquisition and Requisition of Immovable Property Ordinance, 1982 

(xiii) The East Bengal State Acquisition and Tenancy Act, 1950 (Revised 1994) 
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(xiv) Constitutional Right of the Tribal Peoples Rights 

(xv) Ethnic Minority Rights in PRSP 2005 

(xvi) Acquisition and Requisition of Immovable Property Ordinance, 1982 

62. The details of the above polices, strategies, and laws are given in Appendix-C 

3.3 Other Relevant Acts 

There are a number of other laws and regulations relevant to the project which is presented 

in Table 3.1. 

Table 3.1: Laws and Acts 

Act/Law/Ordinance Brief Description of Laws and Acts Responsible 
Agencies 

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

Provides rules for exhaust emission, air 
and noise pollution and road and traffic 
safety 

Road Authority 

Rules for Removal of Wrecks and 
Obstructions in Inland Navigable 
Water Ways (1973)  

Rules for removal of wrecks and 
obstructions 

BIWTA 

The Water Supply and Sanitation 
Act (1996) 

Regulates the management and control 
of water supply and sanitation in urban 
areas. 

MoLG, RD&C 

The Ground Water Management 
Ordinance (1985) 

Describes the management of ground 
water resources and licensing of tube 
wells 

Upazila Parishad 

The Private Forests Ordinance 
(1959) 

Deals with the conservation of private 
forests and afforestation of wastelands. 

MoEF 

The Protection and Conservation 
of Fish Act (1950) 

Deals with the protection/conservation of 
fishes in Government owned water 
bodies 

DoF 

The Embankment and Drainage 
Act (1952) 

Describes the protection of embankments 
and drainage facilities 

MoWR 

The Antiquities Act (1968) Describes the preservation of cultural 
heritage, historic monuments and 
protected sites 

DoArch 

Acquisition and Requisition of 
Immovable Property Ordinance 
(1982) 

Describes procedures and provides 
guidelines to acquisition and requisition 
of land 

MoL 

Bangladesh Labor Law (2006) Deals with occupational rights and safety 
of factory workers; provision of 
comfortable work environment and 
reasonable working conditions 

MoL 

3.4 International Treaties Signed by GoB 

63. Bangladesh has signed most international treaties, conventions and protocols on 

environment, pollution control, bio-diversity conservation and climate change, such as the 

Ramsar Convention, the Convention on the Conservation of Migratory Species of Wild 

Animals (CMS), the Rio de Janeiro Convention on Biological Diversity (CBD) conservation 

and the Kyoto protocol on climate change, etc. An overview of the relevant international 

treaties and conventions signed by GoB is shown in Table 3.2 below. 
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Table 3.2: Treaty or Convention and Responsible Agency 

Treaty Year 
Brief Description of Treaty and 

Convention 

Relevant 

Departments 

Protection of Birds (Paris) 1950 Protection of birds in wild state  DoE/DoF 

Ramsar Convention  1971  Protection of wetlands DoE/DoF 

Protocol Waterfowl Habitat 
1982 

 Amendment of Ramsar Convention to 

protect specific habitats for waterfowl 
DoE/DoF 

World Cultural and Natural 

Heritage (Paris) 
1972 

 Protection of major cultural and natural 

monuments 
DoA 

CITES convention 
1973 

Ban and restrictions on international trade in 

endangered species of wild fauna and flora 
DoE/DoF 

Bonn Convention 
1979 

Conservation of migratory species of wild 

animals 
DoE/DoF 

Prevention and Control of 

Occupational hazards 1974 

Protect workers against occupational 

exposure to carcinogenic substances and 

agents 

MoH 

Occupational hazards due to 

air pollution, noise &vibration 

(Geneva) 

1977 

Protect workers against occupational 

hazards in the working environment MoH 

Occupational safety and 

health in working environment 

(Geneva) 

1981 

Prevent accidents and injury to health by 

minimizing hazards in the working 

environment 

MoH 

Occupational Health services 
1985 

To promote a safe and healthy working 

environment  
MoH 

Convention on oil pollution 

damage (Brussels) 
1969 

Civil liability on oil pollution damage from 

ships 
DoE/MoS 

Civil liability on transport of 

dangerous goods (Geneva) 
1989 

Safe methods for transport of dangerous 

goods by road, railway and inland vessels 
MoC 

Safety in use of chemicals 

during work 
1990 

Occupational safety of use of chemicals in 

the work place 
DoE 

Convention on oil pollution 
1990 

Legal framework and preparedness for 

control of oil pollution 
DoE/MoS 

Vienna Convention 1985 Protection of the ozone layer DoE 

London Protocol 
1990 

Control of global emissions that deplete 

ozone layer 
DoE 

UN framework convention on 

climate change (Rio de 

Janeiro) 

1992 

Regulation of greenhouse gases emissions 

DoE 

Convention on Biological 

Diversity (Rio de Janeiro) 1992 

Conservation of bio-diversity, sustainable 

use of its components and access to genetic 

resources 

DoE 

International Convention on 

Climate Changes (Kyoto 

Protocol) 

1997 

International treaty on climate change and 

emission of greenhouse gases DoE 

Protocol on biological safety 

(Cartagena protocol) 
2000 

Biological safety in transport and use of 

genetically modified organisms 
DoE 

MoU on the Conservation and 

Management of Marine 

Turtles and their Habitats of 

the Indian Ocean and South-

East Asia 

2003 

Intergovernmental agreement that aims to 

protect, conserve, replenish and recover sea 

turtles and their habitats in the Indian Ocean 

and South-East Asian region 

MOEF/FD 
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3.5 Implication of GoB Polices, Acts and Rules on CEIP and their 

Classification 

64. The environmental legislative basis for approval of the CEIP-1 project is the 

Environmental Conservation Act 1995 (ECA'95) and the Environmental Conservation Rules 

1997 (ECR'97, 2010). DoE, under MoEF is the regulatory body responsible for enforcing the 

ECA'95 and ECR'97 (Amended 2010).  According to the Rule 7 (1) of the Environmental 

Conservation Rules 1997; for the purpose of issuance of Environmental Clearance 

Certificate (ECC), every project, in consideration of their site and impact on the environment, 

has been classified into the four categories and they are: Category I (green), Category II 

(Orange-A), Category III (Orange B) and Category IV (Red). According to the categorization, 

all construction/reconstruction/expansion of flood control embankment/polder/dykes etc falls 

under Red Category. Therefore, the CEIP-1 Project intervention in Polder 16 falls under the 

óRedô category5. 

65. It is the responsibility of the proponent to conduct an EIA of the development 

proposal. The responsibility to review EIAs for the purpose of issuing Environmental 

Clearance Certificate (ECC) rests on DoE. The procedures for ñRedò Category include 

submission of:  

Á An Initial Environmental Examination (IEE)  

Á An Environmental Impact Assessment (EIA)  

Á An Environmental Management Plan (EMP)  

66. Environment clearance has to be obtained by the respective implementing agency or 

project proponent from DoE.  The environmental clearance procedure for Red Category 

projects can be summarized as follows:  

67. Application to DoE ŸObtaining Site Clearance ŸApplying for Environmental 

Clearance ŸObtaining Environmental Clearance Ÿ Clearance Subject to annual renewal. 

3.6 Detailed Steps of In Country Environmental Clearance Procedure 

68. Legislative bases for EIA in Bangladesh 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 enforcing the ECA'95 and ECR'97. According to the 

Environment Conservation Act 1995 no industrial unit or project will be established or 

undertaken without obtaining, in the manner prescribed by the Environment Conservation 

Rules 1997, an Environmental Clearance Certificate from the Director General. Therefore, 

every development project/industry which are specified under the Schedule-1 of the 

Environmental Conservation Rules 1997 require obtaining site clearance and environmental 

clearance from DoE. For óRedô category, it is mandatory to carry out an EIA including an 

EMP and where necessary to develop a Resettlement Plan for getting environmental 

clearance from DoE. The application procedure for obtaining site clearance and 

environmental clearance for the sub-projects of Red category is shown in Figure 3.1.  

                                                

5 Projects having significant negative impacts on environment  fall under red category. Both 

IEE and EIA studies are required for these kinds of projects. 



Coastal Embankment Improvement Project, Phase-1 (CEIP.1) 

Bangladesh Water Development Board 

Environmental Impact Assessment 

Chapter-3: Policy, Legislative and Regulatory Framework 

 

Polder 16-22 

 

 

 

 

 

 

 

 

 

Figure 3.1: Process of obtaining Clearance certificate from DoE 

3.7 World Bank's Environmental Safeguard Policies 

69. Developers seeking financing from the WB are required to comply with the applicable 

environmental and social safeguards, operational policies (OPs) and Bank Procedures 

(BPs).  A list of the relevant safeguards policies considered for the Project is provided below: 

(i) Environmental Assessment (OP 4.01) 

(ii) Natural Habitats (OP 4.04) 

(iii) Water Resources Management (OP 4.07) 

(iv) Physical Cultural Resources (OP 4.11) 

(v) Forestry (OP 4.36) 

(vi) Projects on International Waterways (OP 7.50) 

(vii) Pest Management (OP 4.09) 

(viii) Indigenous Peoples (OP 4.10) 

(ix) Involuntary Resettlement (OP 4.12) 

Applicant agency will conduct EIA study for 

the proposed project 

Obtaining Environmental Clearance 

Renewal of the clearance after each one-year period 

 

Obtaining Site Clearance and approval of ToR for EIA 

Application for Environmental Clearance 

Application should enclose:  

1. Prescribed application form 

2. EIA report of the proposed project including EMP 

3. Outline of relocation, rehabilitation plan, if applicable 

4. Feasibility Study Report of the proposed project, if available 

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 Report/ DPP of the proposed project, if available 

Presentation on the EIA and EMP by the 

applicant agency to DOE 
 

Site visit by DOE and applicant agency, 

if required 
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(x) Projects in Disputed Areas (OP 7.60) 

(xi) Safety of Dams (OP 4.37) 

(xii) Public Disclosure of Information (BP 17.50) 

(xiii) Environment, Health and Safety Guidelines 

70. The highlights of the World Bank's Environmental Safeguard Policies are given in 

Appendix C. 

3.8 Implications of WB Policies on CEIP 

71. The project interventions for Polder 16 fall under Category A6, due 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 of high ecological sensitivity and vulnerability 

certain negative environmental impacts may occur during the implementation and 

operational phase on overall Polder system. There may be localized impact on the natural 

habitats especially on the fish spawning site and protected areas, during the implementation 

of the civil works.  

3.8.1 Projects on International Waterways (OP 7.50) 

72. 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 physical cultural resources are expected, screening 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 

address physical cultural resources (OP/BP 4.11). The 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 

potentially increase the usage of chemical fertilizers and pesticides. During regular 

environment monitoring in operational phase if the water and soil pollution is observed, the 

proponent will be responsible for preparing Pest Management Plan with prior approval from 

Bank. No Project activities are to be carried out in the rivers except some 

transportation.Projects on International Waterways (OP 7.50) 

73. Projects on international waterways may affect the relations between the World Bank 

and its borrowers, and between riparian states. Therefore, the Bank attaches great 

importance to the riparian making appropriate agreements or arrangements for the entire 

waterway, or parts thereof, and stands ready to assist in this regard. A borrower must notify 

other riparian of planned projects that could affect water quality or quantity, sufficiently far in 

advance to allow them to review the plans and raise any concerns or objections. 

                                                

6  Category A: A proposed project is classified as Category A if it is likely to have significant adverse 

environmental impacts that are sensitive, diverse, or unprecedented. These impacts may affect an area broader 

than the sites or facilities subject to physical works 
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4.  Climate Changes Impact  

4.1 Climate Change analysis 

74. Climate is a critical factor in the lives and livelihoods of the people and 

socioeconomic development as a whole. Climate has shown warming of 0.89 [0.69 to 1.08] 
0C over the period 1901ï2012 which is mainly attributed to anthropogenic activities (IPCC 

2013). Further, it has projected that the global mean surface temperature may increase by 

0.40C to 1.60C for RCP2.6, 0.90C to 2.00C for RCP 4.5, 0.80C to 1.80C for RCP6.0 and 1.40C 

to 2.60C for RCP 8.5, respectively by 2046-2065 (IPCC 2013). The newer findings indicate 

that warming is more pronounced than expected. The impact would be particularly severe in 

the tropical areas, which mainly consist of developing countries, including Bangladesh. 

Increasing temperature trends of the order of 0.600C during last 112 years (IMD 2012) and 

increase in heavy rainfall events and decrease in low and medium rainfall events (Goswami 

et al. 2006) over India have been observed. Changes in rainfall and temperatures have also 

been reported by Dash et al. (2009), and others. 

75. In this context, monthly and annual mean data of maximum and minimum surface air 

temperature, and monthly and annual rainfall data are extracted from Regional Climate 

Model (RCM) for Polder 16 and has been used for the period of 1978-2012 for this study. It 

is mentioned here that there is no rain-gauge station in polder area so climate model data 

has been used for this polder for rainfall and temperature. Seasonal mean values have been 

computed from the monthly data of rainfall and temperature for the four meteorological 

seasons, e.g., pre-monsoon (March-May), monsoon (June-September), post-monsoon 

(October-November) and winter (December-February), respectively.  

4.2 Climate Variability Analysis 

76. With impact on key sectors like agriculture, water resources and economics, climate 

plays an influential role in human life cycles.  

77. People and economies in Asia depend on rainfall for many purposes. Variations in 

duration and quantity of rainfall bring profound impacts on water resources, human life, 

economies and ecosystems. Extreme events such as floods, droughts and cyclones affect 

lives and livelihoods, and often result in damages worth millions. 

4.2.1 Annual Climate Change Trends 

Annual mean maximum temperature trend 

78. Long-term changes in surface temperature and precipitation over Polder 16 were 

analyzed using climate model downscaling data from 1978 to 2012. The time series of 

temporal plots of annual mean maximum temperature of Polder 16 shows that the 

temperature has the dominant increasing trend as shown in Figure 4.1. The causes of the 

warming are attributed mainly to the radiative forcing due to the increased greenhouse 

gases.  
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Figure 4.1: Temporal variations of mean maximum temperature over Polder 16 during 

the period 1978-2012 

79. The slope of the linear trends of the regression analysis of the mean maximum 

temperature has been observed. The annual mean maximum temperature time series have 

shown increasing trends over polder 16 at the rate of 0.030C/year, which is statistically 

significant at 1% level. 

Annual mean minimum temperature trend 

80. The temporal plots of the time series of annual mean minimum surface air 

temperature has been analyzed for Polder 16. The yearly variation of annual mean minimum 

surface air temperature for Polder 16 is shown in Figure 4.2 for the period 1978-2012. The 

results of the trend analysis of annual mean minimum temperatures have shown increasing 

trends over Polder 16 at the rate of 0.0160C/year which is statistically significant at 5% level. 

 

Figure 4.2: Temporal variations of annual mean minimum temperature over Polder 16 

during the period 1978-2012 
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Annual total rainfall 

81. The temporal plots of the annual total rainfall of Polder 16 have drawn to investigate 

the nature of inter-annual fluctuations. The temporal variations of the annual total rainfall 

(Figure 4.3) are observed during the period 1978-2012. It is noticed that decreasing trends in 

the annual rainfall at the rate of -1.50 mm/year, during the same period, which is not 

statistically significant.  

 

Figure 4.3: Temporal variations of annual rainfall over Polder 16 during the period 

1978-2012 

4.2.2  Seasonal climate change trends 

82. The following section is described for seasonal trend analysis. 

4.2.3  Winter climate change trend 

Winter mean maximum temperature trend 

83. The winter mean maximum surface air temperature has an increasing trend over 

Polder 16 during the period of 1978-2012 (Figure not shown). The increasing trend is noticed 

over Polder 16 at the rate of 0.0390C/year which is statistically significant at 5% level. 

Winter mean minimum temperature trend 

84. As per trend analysis, it is found that the winter mean minimum surface air 

temperature has an increasing trend over Polder 16 during the period of 1978-2012 (Figure 

not shown). The increasing trend over Polder 16 is 0.01050C/year which is not statistically 

significant.  

Winter season rainfall trend 

85. The temporal variations of winter rainfall are obtained during the period 1978-2012. It 

is seen that decreasing trend in the winter rainfall is noticed over Polder 16 at the rate of -

0.9799 mm/year (Figure not shown), during the above period, which is not statistically 

significant.  
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4.2.4  Pre-monsoon Climate Change Trends 

Pre-monsoon mean maximum temperature trend 

86. The inter-annual variability in pre-monsoon season mean maximum temperature of 

Polder 16 has shown increasing trend during the period 1978-2012 (Figure not shown). The 

observed Increasing trend is shown over Polder 16 at the rate of 0.0520C/year, which is 

statistically significant at 1% level.  

Pre-monsoon mean minimum temperature trend 

87. Mean minimum temperature in pre-monsoon season shows increasing trends over 

Polder 16 during the period 1978-2012. It is observed that warming trend over Polder 16 at 

the rate of 0.0330C/year which is statistically significant at 1% level. 

Pre-monsoon total rainfall trend 

88. The temporal variations and the trend of pre-monsoon total rainfall are obtained 

during the period 1978-2012 (Figure not shown). It is observed that decreasing trend in the 

pre-monsoon season of total rainfall over Polder 16 at the rate of -1.79 mm/year during the 

same period, which is not statistically significant.  

4.2.5  Monsoon Climate Change Trends 

Monsoon mean maximum temperature trend  

89. The Polder 16 has shown strong warming trend of mean maximum temperature in 

the monsoon season during the period 1978-2012 (Figure not shown). Polder 16 exhibits 

strong warming trend during the monsoon season at the rate of 0.012oC/year which is not 

statistically significant. 

Monsoon season mean minimum temperature trend 

90. It is noticed that the Polder 16 has shown warming trend of mean minimum 

temperature in the monsoon season during the period 1978-2012 (Figure not shown). The 

warming trend of Polder 16 is 0.016oC/year which is statistically significant at 5% level. 

4.2.6 Monsoon season rainfall trend 

91. The temporal plot of the monsoon season rainfall has analyzed to see the nature of 

inter-annual fluctuations. The linear regression line has also put on the graphs. The temporal 

variations and the trend of monsoon season rainfall are noticed during the period 1978-2012 

(Figure not shown). It is seen that increasing trend in the monsoon season rainfall are 

observed over Polder 16 at the rate of 1.29 mm/year during the same period, which is not 

statistically significant.  

4.2.7  Post-monsoon Climate Change Trends 

Post-monsoon means maximum temperature trend 

92. The Polder 16 has shown warming trend for post-monsoon season mean maximum 

temperature during the period 1978-2012 (Figure not shown). The slightly warming 

temperature is observed over Polder 16 at the rate of 0.017oC/year, which is not statistically 

significant. 
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Post-monsoon means minimum temperature trend 

93. Post monsoon mean minimum temperature has shown slightly decreasing trend over 

Polder 16 and decreasing trend also shows at the rate of- 0.0015oC/year for the period 

1978-2012, which is not statistically significant. 

 Post-monsoon season rainfall trend 

94. The temporal variations and the trend of post-monsoon rainfall are obtained during 

the period 1978-2012. It is seen that decreasing trend in the post-monsoon season is 

noticed over Polder 16 at the rate of -0.025 mm/year (Figure not shown) during the above 

period, which is not statistically significant. 

4.2.8 Climate change projection 

Projection of rainfall over Polder 16 

95. Global warming is an important issue, with a variety of influences on agriculture, 

water, health and economy. It is now recognized that climate variability and extreme events 

affect society more than changes in the mean climate (IPCC, 2001). Human induced 

changes in the global climate and associated sea-level rise are widely accepted by policy 

makers and scientists. The IPCC concluded that the balance of evidence suggests a 

discernible human influence on global climate (IPCC-AR4, 2007). The exact magnitude of 

the changes in the global climate is still uncertain and subject to worldwide scientific studies. 

It is broadly recognized that Bangladesh is more vulnerable to these changes. Indeed, it has 

internationally been argued that Bangladesh, as a country, may suffer the most severe 

impacts of climate change. Bangladesh is highly vulnerable because it is a low-lying country 

located in the deltaic plain of the Ganges, the Brahmaputra and the Meghna and the areas 

are densely populated. Its national economy strongly depends on agriculture and natural 

resources that are sensitive to climate change and sea-level rise. The impact of higher 

temperature and more extreme weather events such as floods, cyclone, severe drought and 

sea-level rise are already being felt in South Asia and will continue to intensify (Huq et al., 

1999; Ali, 1999). In this connection proper planning and sensible management of water 

resources are essential for this region. Long-term planning is not possible without any idea 

of the change of climate that may happen in future. Climate models are the main tools 

available for developing projections of climate change in the future (Houghton et al., 2001). 

In this context, regional climate model data is used to generate the future scenarios for 

rainfall and temperature over Bangladesh on the basis of RCP4.5. It is assumed that the 

base period 1990 means averaged during the period 1981-2000 and the year 2030 means 

averaged precipitation/temperature during the period 2021-2040 and year 2050 means 

averaged precipitation/temperature for the period of 2041-2060. 
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Rainfall projections using RCP4.5 scenario: 

 

Figure 4.4: Change of seasonal rainfall (%) over Polder 16 for the year 2030 and 2050 

96. Rainfall change is found to be 9.1, 11.3, 0.5, 27.1% and 10.1, -9.1, -3.4, -14.7% for 

winter, pre-monsoon, monsoon and post-monsoon for 2030 and 2050 respectively (Figure 

4.4). On an average annual rainfall change over polder 16 may change 4% and -4.8% for the 

year 2030 and 2050, respectively.  

Projection of Maximum and Minimum Temperature over Polder 16: 

97. Maximum and Minimum surface air temperature projection is obtained using a new 

set of scenarios RCP4.5 (Assessment Report, AR5) which is called Representative 

Concentration Pathway (RCP). Maximum and minimum surface air temperature projections 

for the year 2030 and 2050 for RCP4.5 are given below. 

 

Figure 4.5: Annual cycle of projected maximum temperature with baseline over Polder 

16 in 2030 and 2050, respectively. 
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Maximum temperature projections over Polder 16 for RCP4.5 scenario:  

98. Maximum temperature shows the bimodal characteristics. Maximum temperature 

projection is obtained from the Figure 4.5 for the years 2030 and 2050 respectively. 

Maximum surface air temperature may change in 2030 by 1.0, 1.0, 0.4, 0.0, -0.2, 0.9, 0.5, 

0.8, 0.7, 0.5, 1.2 and 0.90C for January, February, March, April, May, June, July, August, 

September, October, November and December, respectively. Maximum surface air 

temperature in various months may vary by -0.2-1.20C over Polder 16. On an average the 

maximum surface air temperature is estimated to be increased by 0.60C for the 2030. 

Similarly, maximum temperature may change in 2050 by 2.0, 1.6, 1.9, 1.6, 0.7, 1.6, 1.4, 1.7, 

1.4, 0.9, 1.4 and 1.70C for January, February, April, May, June, July, August, September, 

October, November and December, respectively. Maximum surface air temperature in 

various months may vary by 0.7 - 2.00C over Polder 16. On an average the maximum 

surface air temperature is estimated to be increased by 1.50C for the 2050. 

Minimum temperature projections over polder 16 for RCP4.5 scenario:  

99. Minimum temperature projection is obtained from the Figure 4.6 for the years 2030 

and 2050 respectively. Minimum surface air temperature may change in 2030 by 1.7, 1.0, 

1.5, 0.7, 0.7, 1.0, 0.8, 1.0, 1.0, 1.1, 1.7 and 2.10C for January, February, March, April, May, 

June, July, August, September, October, November and December, respectively. It is 

observed that the change lies between 0.7-2.10C for the period 2030 and on an average, 

minimum surface air temperature may increase 1.20C over polder 16 in future for the period 

2030. Similarly, minimum temperature may change in 2050 by 2.6, 2.2, 2.3, 1.8, 1.4, 1.5, 

1.4, 1.5, 1.5, 1.2, 1.3 and 2.00C for January, February, April, May, June, July, August, 

September, October, November and December, respectively. Minimum surface air 

temperature in various months may vary by 1.2-2.60C for the period 2050. On an average 

the minimum surface air temperature is estimated to be increased by 1.70C for the 2050. 

 

 

Figure 4.6: Annual cycle of projected minimum temperature with baseline over Polder 

16 in 2030 and 2050, respectively. 
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4.3 Climate Change Induced Natural Hazard 

100. Bangladesh is vulnerable to sea level rise, as it is characterized by a densely 

populated coastal area with smooth relief comprising broad and narrow ridges and 

depressions (Brammer, et al., 1993). Sea level rise has various impacts on Bangladesh. The 

Bay of Bengal is one of the hotspots for the generation of tropical cyclones. In this region, 

cyclones occur in the pre- and post-monsoon seasons. The coast is also vulnerable to 

cyclone-induced storm surges. Following are the possible implications of climate change 

considered in this study for the coastal areas of Bangladesh: 

4.3.1 Sea Level Rise and Coastal Inundation 

101. Bangladesh is vulnerable to current coastal hazards and anticipated Sea Level Rise 

(SLR) because of its lower elevation. WARPO (2006) predicted that the Sea Level Rise 

(SLR) may be increased by 14, 32 and 88 cm in 2030, 2050 and 2100 respectively which 

may inundate about 8, 10 and 16% respectively of total land mass of Bangladesh. The 5th 

IPCC (2013) predicted that the global sea level may be raised by 26 and 47 cm during the 

period 2046-2064 and 2081-2100 respectively using RCP4.5 scenario. The rate of sea level 

rise of Bangladesh is higher than that of global sea level rise. SMRC (2000) observing three 

tidal gauge records for the period 1977-1998 (22 years) and found that tidal level at Hiron 

Point, Char Changa and Coxôs Bazar has been raised by 4.0 mm/year, 6.0 mm/year and 7.8 

mm/year respectively; These three tidal gauge stations are located in western coast (Hiron 

Point), Central Coast (Char Changa) and Eastern Coast (Coxôs Bazar) respectively. The rate 

of the tidal trend is almost double in the eastern coast than that of the western coast. This 

difference would be due to subsidence and uplifting of land. However, Sing (2002) 

mentioned that the difference is mainly due to land subsidence. 

4.3.2 Tidal Flooding 

102. Tidal flood is a common phenomenon in the coastal belt of Bangladesh. Two tide 

events (high tide and low tide) occur in a day. During high tide, low lying and un-protected 

areas are inundated causing damage to agriculture and this extent even gradually increased 

due to sea level rise. 

103. The average elevation of coastal lands in Bangladesh is below 1.5 mPWD. It is 

predicted in several studies that the sea-level in the Bay of Bengal may rise in the range of 

0.3 to 1.5 m by the year 2050 (DOE, 1993). In the coastal front there will be stronger-than-

usual backwater effect due to sea level rise induced high oceanic stage, resulting into 

retardation of discharge flow, particularly around the confluence points of the major rivers. 

Consequently, the risk of floods of high intensity and duration, similar to that occurred in 

1998, will be exacerbated. Under climate change scenario about 18 per cent of current lowly 

flooded areas will be susceptible to higher levels of flooding while about 12 to 16%of new 

areas will be at risk of varied degrees of inundation. As per recommendations of NAPA, the 

SLRs in the coast of Bangladesh are 14 cm, 32 cm and 88 cm for the year 2030, 2050 and 

2100 respectively. In a recent study, IWM (2006) predicted that flooding of coastal lands may 

increase by 21% by the year 2100 and 10.3% by the year 2050 with respect to the ordinary 

flooding condition when approximately 50% lands go under flood. 
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Map 4.1: Different sea level rise in dry season (IWM and CEGIS, 2007) 

4.3.3 Salinity Intrusion 

104. Saline water intrusion is highly seasonal in the coastal area of Bangladesh. Salinity 

and its seasonal variation are dominant factors for the coastal ecosystem, fisheries and 

agriculture. Therefore, any change in the present spatial and temporal variation of salinity 

will affect the biophysical system of the coastal area. IWM and CEGIS (2007) found that the 

base condition, about 10 percent of the coastal area is under 1 part per thousand (ppt) 

salinity and 16 percent area is under 5 ppt salinity and this area will be increased to 17.5 

percent (1 ppt) from 10 percent and 24 percent (5 ppt) from 16 percent by 2050 considering 

88 cm sea level rise. So, there will be an increase of about 8 percent in the area under 5 ppt 

salinity levels due to sea level rise. The areas of influence of 5 ppt salinity line under different 

sea level rise are shown in Map 4.1. The intrusion of salinity will increase soil salinity and 

surface water salinity and might affect agriculture crop production.  A list of major cyclones 

hitting Bangladesh coast is furnished in Table 4.1 below: 

Table 4.1: Major Cyclones Hit the Bangladesh Coast 

Major Cyclone year and Dates 
Maximum Wind 
Speed (km/hr) 

Storm Surge Height 
(meter) 

30 Oct  1960 211 4.6-6.1 

30 May  1961 160 6.1-8.8 

28 May  1963 203 4.2-5.2 

11 May  1965 160 6.1-7.6 

15 Dec  1965 211 4.6-6.1 

1 Nov  1966 146 4.6-9.1 

23 Oct  1970 163 3.0-4.9 

12 Nov  1970 224 6.1-9.1 

25 May  1985 154 3.0-4.9 
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Major Cyclone year and Dates 
Maximum Wind 
Speed (km/hr) 

Storm Surge Height 
(meter) 

29 Nov  1988 160 3.0-4.0 

29 Apr  1991 225 6.0-7.5 

2 May  1994 210 2.0-3.0 

25 Nov  1995 140 2.0-3.0 

19 May  1997 220 3.1-4.2 

15 Nov (Sidr) 2007 240 up to 10 

25 May (Aila) 2009 120 3.0 

Source: MCSP, 1993; Bangladesh Meteorological Department and field survey, 2010 

4.3.4 Cyclones and Storm Surges 

105. Bangladesh is especially vulnerable to cyclones because of its location at the 

triangular shaped head of the Bay of Bengal, the sea-level geography of its coastal area, its 

high population density and the lack of coastal protection systems. During pre-monsoon 

(AprilïMay) or post-monsoon (OctoberïNovember) seasons, cyclones frequently hit the 

coastal regions of Bangladesh. About 40% of the total global storm surges are recorded in 

Bangladesh (Murty, 1984). 

106. Tropical cyclones accompanied by storm surges are among the major disasters that 

occur in Bangladesh and severely damage lives and standing crops in the study area. 

Roughly, three to seven severe cyclones hit the coastal area in each decade. There is some 

evidence that peak intensity may increase by 5 percent to 10 percent, which would 

contribute to enhance storm surges and coastal flooding. Increase in wind velocity and storm 

surge height will result in further inland intrusion.  

107. Tropical cyclones and surges are the major threats to the coastal areas, causing loss 

of human lives and livestock and severe damage to crops and properties. During last 125 

years, more than 42 cyclones had hit the coastal areas (Map 4.2) and 16 cyclones   have 

occurred in the last 25 years. Table 4.2 represents that the occurrence of cyclone is more 

frequent due to climate change. The strength and number of major cyclones may be 

increased due to higher sea surface temperatures associated with global warming. Tropical 

cyclones and storm surges are particularly severe in the Bay of Bengal region. Last 

devastating cyclone (Aila) hit the study area and project site on 25th May 2009.  The project 

area is located in the wind risk zone of Bangladesh. 

108. The area is vulnerable to cyclone and storm surge. During Aila, storm surge water 

entered the Polder area by overtopping the left bank of the Passur River. As per local 

community perception, the site has experienced the maximum surge height during cyclone 

Aila. The local people opined that the area was inundated by the surge height of 4.47m 

during Aila. 
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Map 4.2: Previous Cyclonic Storm Tracks (Source: MCSP, 1993) 

4.3.5 Rainfall and Temperature, Drainage, and Water logging 

109. Global warming is an important issue, with a variety of influences on agriculture, 

water, health and economy. It is now recognized that climate variability and extreme events 

affect the society more than changes in the mean climate (IPCC, 2001). Human induced 

changes in the global climate and associated sea-level rise are widely accepted by the policy 

makers and scientists. The IPCC concluded that the balance of evidence suggests a 

discernible human influence on global climate (IPCC-AR4, 2007). The exact magnitude of 
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the changes in the global climate is still uncertain and subject to worldwide scientific studies. 

It is broadly recognized that Bangladesh is more vulnerable to these changes. Indeed, it has 

internationally been argued that Bangladesh, as a country, may suffer the most severe 

impacts of climate change. Bangladesh is highly vulnerable because it is a low-lying country 

located in the deltaic plain of the Ganges, the Brahmaputra and the Meghna and densely 

populated. Its national economy strongly depends on agriculture and natural resources that 

are sensitive to climate change and sea-level rise. The impact of higher temperature and 

more extreme weather events such as floods, cyclone, severe drought and sea-level rise are 

already being felt in South Asia and will continue to intensify (Huq et al., 1999; Ali, 1999). In 

this connection proper planning and sensible management of water resources are essential 

for this region. Long-term planning is not possible without any idea of the change of climate 

that may take place in future. Climate models are the main tools available for developing 

projections of climate change in the future (Houghton et al., 2001). 

110. Regional Climate Downscaling (RCD) has an important role to play by providing 

projections with much greater detail and more accurate representation of localized extreme 

events than the GCM. South Asia Coordinated Regional climate Downscaling Experiment 

(CORDEX) domain data (resolution 50 km) are available at Centre for Climate Change 

Research (CCCR), IITM, India. The CCCR is recognized by World Climate Research 

Programme (WCRP) and is responsible to generate downscaling model data over South 

Asia CORDEX domain. These data have been used to generate the future scenarios for 

rainfall and temperature at Patuakhali (because patuakhali is the nearest place of the polder) 

in Bangladesh using RCP4.5 data set. The RCM model outputs were analyzed to find out 

seasonal and annual rainfall and temperature over Bangladesh. It is assumed that the year 

2030 means averaged precipitation/temperature during the period 2021-2040 and year 2050 

means averaged precipitation/temperature for the period of 2041-2060 and base period 

1990 means averaged during the period 1981-2000. 
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5.  Project Description  

5.1 General 

111. The Bangladesh low-lying delta is formed by the interaction of the very large summer 

discharges of both water and sediment from the Ganges, Brahmaputra (Jamuna) and 

Meghna Basins with tides in the Bay of Bengal, which can vary in range from 3 m in the west 

to nearly 6 m in the northeastern corner of the Bay near Sandwip. 

112. 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 the river system, which comprises a number of very large estuaries. 

Coastal Embankment Project 

113. The Coastal Embankment Project (CEP) was initiated in the 1960s to reclaim or 

protect areas in the coastal zone that lay below the highest tide levels for periodic inundation 

by saline water. These lands could now be used 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 came under protection of the embankment system 

bringing immense benefits.   

114. 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 increased the tidal range by about 30 per cent, which might have had an 

immediate beneficial impact on drainage. However, the reduction of upstream and overbank 

storage also decreased the tidal volume (i.e., the volume of water displaced during a tidal 

cycle).   

115. The reduction in cubature induced sedimentation or more correctly a reduction in 

cross sectional areas of the rivers of all types ï the large rivers such as the Passur which 

have sandy bottoms and clay/silt banks and the smaller rivers which have an excess of silt 

and clay.  The consequent choking of smaller rivers resulted in drainage congestion within 

some internal polders, and navigation problems in some. 

116. The embankment system was designed originally to keep out the highest tides, 

without any consideration of possible storm surges.  Recent cyclonic storm damages and the 

anticipation of worse future situations because of climate change, has caused this strategy 

to be revised. Additional problems have also been identified ï the direct impact of sea level 

rise on salinity intrusion into the coastal zone as well as on polder drainage.   

The CEIP Initiative 

117. It is well recognized that infrastructural interventions in the coastal areas by 

embankments and cyclone shelters have significantly reduced its vulnerability to natural 

disasters at least partially and thus the poor people have some assurance of safety to their 

lives and crops. However, some effectiveness of the infrastructures in most cases has been 

compromised through poor and inadequate maintenance and sometimes by shifting the 

embankments towards country sides. With the occurrence of the frequent storms in the 
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recent period, the Coastal Embankment Systems (CES) has weakened and called for 

systematic restoration and upgrading. 

118. After cyclone Sidr struck the coastal area causing severe damage to the 

infrastructure, lives and properties of the coastal belt, 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-Phase-1 (CEIP-1). 

119. It had been apprehended that undertaking the rehabilitation of coastal embankment 

system under one or two localized projects would not bring 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 spread over a period of 15-20 years, composed of 

at least 3-4 sub-phases. 

120. Polder 16 is one of the polders to be rehabilitated under the CEIP-1. 

5.2 Overview of Polder 16 

121. The Polder is located in 3 (three) Upazilas namely Paikgacha and Dumuria under 

Khulna and Tala under Satkhira Districts. The Polder covers the Union Parishads (U/P) 

namely Kapilmuni, Gadaipur, Haridhali, Khalilnagar, Maguraghona. The Polder is bounded 

by the Kobadak River to the South-West, the Sibsa River to the South and the Salta and 

Haria River to the East. Khulna-Paikgacha highway is located at the western boundary and 

is acting as arm of the Polder. The Polder was conceived in the early 1960s and its 

construction was completed in 1968. Cyclone is the main threat to cause damage of lives 

and properties of the polder area. However, this Polder is mildly threatened by cyclones. The 

most serious problem of the polder is caused by improper drainage which may be further 

deteriorated due to lack of proper maintenance.  

The entire length of embankment of the Polder is 45.00 km with Side Slopes C/S 1: 2 and 

R/S 1:3. 

5.3 Objective of the Project  

122. The overall objective of the project is to increase the resilience of the coastal 

population from natural disasters and climate change. This may be fulfilled through a set of 

specific objectives, viz., (a) protection of embankment from river erosion and wave action; 

(b) preventing saline intrusion; (c) providing improved drainage facilities; (d) preventing 

sedimentation in both the agricultural land and in water resources system; (e) enhancement 

of scope of agricultural production; (f) reduction of vulnerability to sea level rise due to 

climate change; and finally (g) protection of lives and properties of the Polder community 

from storm surges. 

5.4 Water Management Problems and Issues in Polder 16 

123. By now, the major portion of the Polder area is in a vulnerable situation. The entire 

length of the embankment has been severely damaged due to the wave action. At present, 

the section of the embankment is inadequate comparison with the design section and needs 

re-sectioning as per recommended crest level considering sea level rise due to climate 

change scenarios. The condition of the existing structures is also very deplorable. The 
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concrete surface of the structures has been deteriorated due to long exposure to saline 

water. The barrels of some of the structures have been blocked due to siltation and diversion 

channel have been silted up. Gates have been corroded and loose apron has been 

damaged. Out of 12 (twelve) sluices, D/S-1 is to be demolished, D/S-3 and D/S-8 are 

repairable and remaining 9 (nine) needs to be replaced. It appears that one additional sluice 

(D/S-13) is required at chainage 44+720 for efficient drainage of the polder area. The North-

Eastern and North-Western sections of the polder suffers from drainage congestion as the 

peripheral rivers namely Kobadak and Salta have been silted up. The internal canal system 

which are connected with the drainage sluices have been silted up and changing the 

drainage pattern within the polder. These channels are required to be re-excavated to 

improve the situation. BWDB is presently trying to re-excavate the Kobadak River by 

dredger.  

  

Photograph  5.1: Existing situation of the Kobadak river and connecting Khal  

124. There are shrimp culture ghers inside the Polder occupying about 60% of the total 

area of land as reported by the local people. Some land owners are using their land for fish 

culture and others are using it for agriculture demarcating their lands by making 

compartments.  At present the beneficiaries are interested for shrimp culture by allowing 

saline water to enter inside the Polder. There are numbers of unauthorized pipe inlets 

constructed by the gher owners for lifting saline water inside the Polder. All these mini-

structures (inlets) need to be demolished and replaced by flushing inlets. 

  

Photograph  5.2: Figure showing the unauthorized inlets inside the Polder  
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An Index Map showing the alignment of the embankment, location of damages and existing 

structures is given in Map 5.1 

 

Map 5.1: Proposed interventions of Polder 16 



Coastal Embankment Improvement Project, Phase-1 (CEIP.1) 

Bangladesh Water Development Board 

Environmental Impact Assessment 

Chapter-5: Project Description 

 

Polder 16-40 

125. Currently, about 60% of the Polder area is facing problems of salinity primarily 

because of ineffective water control structures and silting of water channels. This situation is 

further compounded by unavailability of suitable ground water at shallow depth from April to 

May. As a result, irrigated agricultural land area is now limited to only about 499ha (around 

20% of net area) out of the total net cultivable area of 2,496 ha.  The absence of adequate 

functioning of local water management organizations has resulted in poor operation and 

maintenance of the Polder and its water control structures. Based on local opinions clustered 

during the major field investigation carried out in February 2016, the study team identifies the 

following key water management problems and issues in Polder 16. 

V High rate of siltation in peripheral rivers which hinders natural overland drainage; 

V Recent cyclones and storm surges, particularly the recent cyclones of 2009 (Aila); 

V Lack of timely repair and maintenance of water control structures and 

embankments 

V Inadequate budget allocation for O & M  and its inefficient use 

V Abuse of existing infrastructure for fishing, shrimp/ prawn farming through 

unauthorized and inappropriate inlet, pipes which result in weakening of the 

embankments and malfunctioning of regulators 

V Inadequate plantation in the foreshore and lack of coastal green belt; 

V Absence of functional community organizations for operation and co-

management of the polder system.  

5.5 Present Status of Water Management Infrastructures 

126. Water Management Infrastructures are the physical interventions which ensure 

sustainable management, optimal use and equitable utilization of water resources. There are 

some typical water management infrastructures such as peripheral embankments, drainage 

and flushing sluices, drainage khals, etc. Based on field investigation carried out in February 

2016, coupling with the information received from CEIP consultants, the study team 

gathered the information regarding the status of existing infrastructure in Polder 16. 

The details of the existing embankment and other hydraulic structures of the Polder are 

furnished below: 

Table 5.1 Summary Existing Water management Structures 

Type Specification 

Total length of embankment 45.00 km 

Design Crest Level 4.27 m PWD 

Total number of Regulators 12 no. 

Flushing Inlets 20 nos. 

Total Pipe  Inlets 10 nos. 

Gross project area 10472 ha 

Drainage Khals 21 km 

Net Benefitted area 2496 ha 

Source: CEIP, 2015 

To ensure sustainable management, optimal use and equitable sharing of water resources 

through proper management of the infrastructures;adequate physical interventions are 

required. 
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127. The length of the peripheral embankment is 45.0 km long. The embankment of the 

Polder is aligned along the Kobadak, Sibsha, Haria and Salta Rivers as mentioned earlier.  

At present, most of the segments of the embankment are in dilapidated condition due to the 

attack of cyclone Aila. The entire embankment was affected during the cyclone Aila, some 

segments have been breached and some other has been washed out. The Polder was then 

rehabilitated under CERP but it was not sustainable. The entire embankment needs to be 

rehabilitated as per new design section determined by CEIP-1.  

The entire length embankment of the Polder is below the design level. 

  

Photograph  5.3: Existing condition of the Embankment of the Polder  

 

 

5.5.1 Hydraulic Structures 

128. The concrete surface of the structures (sluices) has deteriorated due to prolonged 

exposure to saltwater. A number of gates have corroded and the loose aprons have 

damaged as well. Some of the sluices were found with no gates. Most of the sluices are not 

in the operational stage. Furthermore, there was mismanagement from local communities in 

operating the structures. Local people opined that many gates are operated based on the 

local interest rather than water management interest. 

129. There are 12 (twelve) drainage sluices in the Polder among them nine are badly 

damaged and need to be replaced under CEIP. Two sluices (D/S-3 and D/S-8) are required 

to be repaired. The rest one (D/S-1) is to be demolished as it became non-functional due to 

siltation and the bed level of diversion channel is nearly of the same elevation of ground 

level. One additional sluice (D/S-13;1v-1.5x1.8) is needed as per demand of local people at 

Ch. 44+200 for efficient drainage within the Polder. There are 20 (twenty) flushing sluices 

and 10 (ten) pipe inlets constructed in the Polder. Out of which 10 are required to be 

demolished and 20 have to be replaced.  
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Photograph  5.4: Partially functioning D/S -12 and D/S-10 

  

Photograph  5.5: Fully damaged D/S -9 Photograph  5.6: Deteriorated condition of 

F/S-29 
 

Table 5.2 Status of existing hydraulic structures 

Sl. 

No. 

Location of 

Structure with 

Specifications 

Present Condition of the 

Structures 

Recommendation for 

remedy 
Remarks 

01. D/S-1 (1v-1.5x1.8)  

at km 2.865  

The sluice is non-functional. 

Barrel-box of the structure has 

been blocked by siltation and the 

bed level of diversion channel is 

nearly of same height as that of 

ground level.  

In the present context, 

the sluice is not 

required.  

To be 

demolished. 

02. D/S-2 (2v-1.5x1.8) 

at km 4.15  

Concrete face of the wing-wall 

has been deteriorated. Nose-

wall and loose-apron has been 

damaged. Diversion channel has 

been silted up.   

The structure is 

proposed to be 

replaced with 

provision of flushing 

and drainage. 

To be 

replaced.  

03. D/S-3(2v-1.5m 

x1.8m)  

at km 7.63   

Loose apron and nose-wall have 

been damaged. Expansion-joint 

has been damaged and 

reinforcement has been 

exposed.  

Repairing of the sluice 

is needed.  

To be 

repaired.  

04. D/S-4 (2v-1.5x1.8) The structures are in deplorable The structure is To be 
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Sl. 

No. 

Location of 

Structure with 

Specifications 

Present Condition of the 

Structures 

Recommendation for 

remedy 
Remarks 

at km 15.88 condition. Nose-wall has been 

damaged and reinforcement has 

been exposed. Loose-apron has 

also been damaged.  

proposed to be 

replaced with 

provision of flushing 

and drainage.  

replaced  

05. D/S-5 (2v-0.6m 

dia.) 

at km 18.95  

It was constructed in the year of 

1965-67. Pipe has been 

damaged and structure has 

partially been settled.  

The structure is 

proposed to be 

replaced by RCB 

sluice (1v-1.5x1.8).  

To be 

replaced  

06. D/S-6 (1v-1.5x1.8)  

at km 20.65   

The surface of wing-wall has 

deteriorated and some cracks 

have  developed. Diversion 

channel has  silted up.  

The structure is 

proposed to be 

replaced with 

provision of flushing 

and drainage.  

To be 

replaced. 

07. D/s-7 (2v-0.9m 

dia.)  

at km 23.55 

It was constructed in the year of 

1965-67 and pipe has badly  

damaged. Loose-aprons have 

damaged and diversion channel 

has silted up.  

The structure is 

proposed to be 

replaced by RCB (1v-

1.50x1.80) sluice with 

provision of flushing 

and drainage.  

To be 

replaced.  

08. D/S-8 (1v-1.5x1.8)  

at km 24.80  

Loose aprons have damaged. The sluice is proposed 

to be repaired.  

To be 

repaired.   

09. D/S-9 (1v-1.5x1.8)  

at km 30.825   

The condition of the sluice is 

very deplorable. 

The sluice is proposed 

to be replaced 

To be 

replaced 

10. D/S-10 (4v-0.9m 

dia.)  

at km 31.06   

It was constructed in the year of 

1965-67 and Flap-gate has been 

corroded. The sluice is in a very 

bad condition.  

The sluice is proposed 

to be replaced by RCB 

(1v-1.50x1.80) sluice 

with the provision of 

flushing and drainage.  

To be 

replaced. 

11. D/S-11 (1v-

1.5x1.8)  

at km 35.19  

Concrete of the wing wall has 

been deteriorated and the gates 

have been corroded. There is no 

vertical lift gate.  

The sluice is required 

to be replaced with 

provision of flushing 

and drainage.  

To be 

replaced 

12. D/S-12 (1v-0.9m 

dia.)  

At km 41.275  

It was constructed in the year of 

1965-67. Loose apron has been 

damaged and the structure is in 

deplorable condition. 

The structure is 

proposed to be 

replaced by RCB (1v-

1.50x180) sluice.  

To be 

replaced 

13.   Flushing Inlets There are 30 nos of Flushing 

Inlets in the Polder out of which 

20 nos are Flushing sluice and 

10 nos are Pipe Inlets. Most of 

the Flushing Inlets are in a 

deplorable condition 

Out of 30 nos. 

Flushing Inlets 10 are 

proposed to be 

demolished and 20 

are proposed to be 

replaced. 

10 are to be 

Demolished 

and 20 are to 

be replaced 

Source: CEIP office, 2015 

Table 5.3: Proposed New Drainage Sluice 

Sl. 

No. 

Location of 

Structure with 

Specifications 

Present Condition of the 

Structures 

Recommendation for 

remedy 
Remarks 
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01. DS-13 (1v-

1.50x1.80) at km 

44.720  

There is no sluice at this 

location. Local people are 

demanding to have a new 

sluice at km 44.720 for 

efficient drainage within 

the Polder area.  

An additional drainage-

cum-flushing sluice is 

proposed for efficient 

drainage. 

An additional 

sluice is proposed 

at this location.  

Source: CEIP, 2015 and Field Survey, 2016 

 

  

Photograph  5.7: Moderate condition of D/S -8 

5.6 Drainage Khals 

130. The entire polder area consists of numerous drainage khals; however most of them 

are in moribund situation due to insufficient water supply from the peripheral rivers. Siltation 

made the local khals inept for proper drainage. There are 21 km of drainage channel lying 

inside the Polder and almost the entire length (20 km) is needed to be re-excavated for 

smooth drainage. Among all drainage khals, the Taltola khal passing through D/S-4 is in 

good condition with full flow. 
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Figure 5.1: Existing drainage Channels of the Polder 16 

5.7 Proposed Interventions 

131. The proposed interventions of Polder 16 (Map 5.2) under CEIP-1 are listed in Table 

5.4. The interventions have further been detailed in the following sections.  

Table 5.4: Summary of Proposed Interventions in Polder 16 

Type Specification 

Re sectioning of embankment 43.00 km 

Construction of retired embankment  2.00 km 

Design crest level of embankment 4.50 m PWD (Entire) 

Side Slope R/S 1:3 & C/S 1:2 

Construction of drainage sluice under CEIP 10 nos. 

Repair of Drainage Sluice 2 nos. 

Demolishing of drainage sluice 1 no. 

Construction of Flushing Inlets 20 nos. 

Demolishing of flushing Inlets 10.00 

Re excavation of drainage channel 20.00 km 

Bank protection works  0.30 km 

Slope protection of embankment 1.00 km 

Afforestation 24.00 ha 

Source: CEIP, 2015 
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Map 5.2: Proposed interventions of Polder 16 
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132. To implement the aforementioned project interventions, the following phase-wise 

activities are to be carried out (Figure 5.2). The activities under each of the interventions 

have further been discussed and specified in the following sections.  

P
R

E-
C

O
N

S
T

R
U

C
T

IO
N

Ç Preparation of 
construction site, 
labor shed, 
material stock 
yard etc.

Ç Labor, materials 
and equipment 
mobilization

Ç Land acquisition 
and resettlement

C
O

N
S

T
R

U
C

T
IO

N

Ç Construction of retired 
embankment

Ç Re-sectioning of 
embankment

Ç Embankment slope 
pitching 

Ç Construction of bank 
protection works

Ç Placing of geo-bags 
and implement slope 
protection works

Ç Re-excavation of 
drainage channels

Ç Construction of D/S 
and F/S

Ç Demolishing of  D/S & 
F/S

Ç Repair of D/S
P

O
S

T
 C
O

N
S

T
R

U
C

T
IO

N

Ç Checking the physical 
condition and function 
of embankment

Ç Checking the physical 
condition and function 
of water control 
structures

Ç Checking the depth of 
flow of khal

Ç Checking stability of 
polder periphery

Ç Checking the R/S and 
C/S slope condition

Ç Checking the functions 
of WMOs

 

Figure 5.2: List of activities in Polder 16 at different project phases 

5.7.1 Re-sectioning of Embankment 

133. A total of 43 km length of the embankment will be sectioned under the proposed 

interventions. The crest level of the embankment will also be raised up-to 4.50 mPWD 

throughout the length. The crest level of the embankment has been assesd through 

mathmetical modeling concedering storm surge level and monsoon water level for 25-year 

return period under climate change scenarios which is shown in Table 5.4b. . The brick-

soling road on the crest of the embankment to be upgraded under CEIP program. The side 

slope of the embankment in River side (R/S) and Country side (C/S) will be 1:3 & 1:2 

respectively. However, construction of retired embankment has also been proposed for a 

length of 2 km in Hetampur village. Moreover, slope protection of the retired embankment is 

also proposed from Ch. 39+600 to Ch. 40+600 the slope. In addition, a smaller portion (300 

m) of the embankment is proposed for slope protection works. Table 5.5 shows detailed 

information on the works to be carried out on the embankment. 

Table 5.5: Details of Works on Embankments 

Sl. 
No 

Chainage Length (Km) 
Proposed Crest 
Level (mPWD) 

Side slopes 

Re-sectioning of Embankment 

1 0+000 to 39+600 39.6 4.50 R/S 1:3 & C/S 1:2 

2 40+600 to 42+000 and 1.4 4.50 R/S 1:3 & C/S 1:2 
3 43+000 to 45+000 2.0 4.50 R/S 1:3 & C/S 1:2 
Construction of Retired embankment 

4 39+600 to 40+600 
1.0 4.50 R/S 1:3 & C/S 1:2 (Slope 

protection of embankment) 
5 42+000 to 43+000 1.0 4.50 R/S 1:3 & C/S 1:2 
Bank protection work 
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Sl. 
No 

Chainage Length (Km) 
Proposed Crest 
Level (mPWD) 

Side slopes 

6 34+142 to 34+442 0.3 4.50 R/S 1:3 & C/S 1:2 

Source: CEIP, 2015 

Table 5.4b:  Design Parameters for Embankment Crest Level under Climate Change 
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Source: Design Team of DDCS&PMSC, 2019 

*All values of storm surge level and monsoon water level are for 25-year return period under climate 

change conditions 
 

Note 1: At Polder No. 15, Storm Surge is insignificant, Monsoon Water Level governs the fixation of 
crest level of embankment. 

Note 2: According to the design manual of BWDB (Standard Design Manual, Volume 1, standard 

design criterion of BWDB), the required minimum freeboard is 0.9m. Accordingly the proposed crest 

levels are given in column 21. 

 

Description of construction activities 

134. The constructions of the embankment both in new construction and re-sectioning will 

be carried out with the soil/earth obtained either from canal re-excavation or from borrow 

pits, or other sources, approved by the Engineer. The earth materials will be well graded, 

homogenous and free from logs, stumps, roots, rubbish or any other organic/ vegetable 

ingredient. 

135. Before commencement of construction activities for embankment construction, labor 

sheds should be constructed with proper sanitation and other required facilities. A suitable 

site shall be selected and prepared by cleaning bushes, weeds, trees, etc. Alignment of the 

embankments has to be fixed with adequate base width. Base stripping and removal of 

trees, weeds, etc., will be done as per the instruction of the Engineer in-charge. The tools 

required for the construction of embankments will be procured during this period. After 

validating the final design and preparation of site, earth will be carried and placed on the 

alignment of embankment. Soil will be dumped in layers. At the same time, each layer (of 1.5 
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feet) of dumped soil will have to be compacted by a compactor. The slope and shape of 

specified embankment will be developed after proper compaction in layers. Thereafter, grass 

will be placed on the slope of the embankment. Water and fertilizer will also be provided for 

the proper growth of grass. 

5.7.2 Retired Embankment 

136. The embankment within the reach from chainage 39+600 to chainage 40+600 and 

from chainage 42+000 to chainage 43+000 have been damaged by  wave action of the River 

Kobadak. These segments of embankments will be retired under CEIP-1. 

  

Photograph  5.8: Retired Embankment at Ch. 43+000 and Ch. 39+600  

5.7.3 Construction (Replacing) or Repairing of Drainage Sluices 

137. Nine (09) existing drainage sluices (D/S) will be replaced and an additional sluice will 

be constructed under the proposed rehabilitation works of Polder 16.  Furthermore, two (02) 

other drainage sluices will be repaired. The summary of the proposed works related to the 

drainage sluices are given in Table 5.6 

138. The EIA study presumes that the invert level of the drainage sluice gate have been 

fixed in manner that   about 50-60% of water will be retained in the khal to facilitate in 

irrigation, fisheries, environment and other purposes.   
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Table 5.6: Details of Works related Drainage Sluices 

Sl. No. 
Name of 

drainage sluices 
Chainage (at 

km) 
Khal Name 

Name of 
outfall 
river 

Length 
of Khals 

(Km) 

Lowest 
Tide level 
(m. PWD) 

Lowest 
elevation 
of basin 

(m. PWD) 

Existing Sill 
Level (m. 

PWD) 

Proposed 
Sill level 
(m. PWD) 

Remarks 

01 
DS-13 (1v-
1.50x1.80)  

44+700 
Shilirampur 
Khal 

Kobadak 1.00 0.35 0.48 0.915 -1.50 Proposed new sluice 

02 
D/S-1 (1v-
1.5x1.8)  
 

2+865 
Hulor Biler 
khal 

Salta 
 

-0.46 -0.32 -1.90 -1.00 
Demolished as proposed 

03 
D/S-2 (2v-
1.5x1.8) 
 

4+150 
Charivanga 
khal 

Salta 1.00 -0.46 -0.09 -1.89 -1.00 
Replacement of structure 
proposed  

04 
D/S-3(2v-
1.5x1.8)  
 

7+630 Mondi khal Salta 3.86 -0.46 0.25 -1.87 -1.00 
Repairing of structure 
proposed 

05 
D/S-4 (2v-
1.5x1.8) 
 

15+880 Nasirpur khal Haria 10.00 -0.46 0.18 -2.07 -1.00 
Replacement of structure 
proposed  

06 
D/S-5 (1v-1.5 x 
1.8) 
 

18+950 Bakultala khal Haria 0.70 -0.48 0.30 -1.79 -1.50 
Replacement of structure 
proposed  

07 
D/S-6 (1v-
1.5x1.8)  
 

20+650 Haulir khal Haria 0.87 -0.48 0.35 -1.3 -1.50 
Replacement of structure 
proposed  

08 

D/s-7 (2v-
1.5x1.8)  
 

23+550 

Kamarabad 
khal + 
Khalishabunia 
khal 

Haria 3.85 -0.49 0.34 -1.82 -1.50 

Replacement of structure 
proposed  

09 
D/S-8 (1v-
1.5x1.8)  
 

24+800 
Khalishabunia 
khal 

Sibsa/ 
Haria 

1.50 -0.49 0.30 -1.5 -1.50 
Repairing of structure 
proposed 

10 
D/S-9 (1v-
1.5x1.8)  
 

30+825 
Kochubunia 
khal 

Sibsa 4.00 -0.49 0.47 -1.26 -1.50 
Replacement of structure 
proposed  

11 
D/S-10 (3v-
1.5x1.8) 
 

31+060 Boyratola khal Sibsa 2.50 -0.49 0.25 -1.38 -1.50 
Replacement of structure 
proposed  
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Sl. No. 
Name of 

drainage sluices 
Chainage (at 

km) 
Khal Name 

Name of 
outfall 
river 

Length 
of Khals 

(Km) 

Lowest 
Tide level 
(m. PWD) 

Lowest 
elevation 
of basin 

(m. PWD) 

Existing Sill 
Level (m. 

PWD) 

Proposed 
Sill level 
(m. PWD) 

Remarks 

12 
D/S-11 (1v-
1.5x1.8)  
 

35+190 Mandur khal Kobadak 0.50 -0.47 0.15 -1.416 -1.50 
Replacement of structure 
proposed  

13 
D/S-12 (1v-1.5 
x 1.8)  
 

41+275 DS-12 Khal Kobadak - 0.18 0.67 -1.792 -1.50 
Replacement of structure 
proposed  

14 
D/S-14 (2v-
1.5x1.8)  
 

5+180 
Sonamukhi 
khal 

Salta 1.50 -0.45 0.20 -1.11 -1.00 
Replacement of structure 
proposed 

15 
D/S-15 (1v-
1.5x1.8)  
 

19+630 
Protapkati khal 
1 

Haria 2.50 -0.46 0.44 0.25 -1.50 
Replacement of structure 
proposed 

16 
D/S-16 (1v-
1.5x1.8)  
 

21+070 
Protapkati khal 
2 

Haria - -0.46 0.44 -0.30 -1.50 
Replacement of structure 
proposed 

17 
D/S-17 (1v-
1.5x1.8)  
 

37+000 Gorami khal Kobadak 1.00 -0.51 0.02 -0.961 -1.50 
Replacement of structure 
proposed 

18 
D/S-18 (1v-
1.5x1.8)  
 

39+700 
Provathi 
khal 

Kobadak 0.70 0.05 0.58 -0.501 -1.50 
Replacement of structure 
proposed 

Source: CEIP, 2017 
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Description of construction activities 

139. During pre-construction phase of drainage sluices, construction of labor shed with 

sanitation and other facilities should be completed. During this period, required construction 

materials (sand, cement, shuttering materials, etc.) will be procured by the contractor as per 

tender schedule. Before starting the construction of drainage sluices, ring bunds and 

diversion channels will have to be constructed; and site should be prepared in all respect as 

per instruction of the Engineer-in-charge. After that the foundation treatment required for the 

structure will be carried out. Thereafter reinforced works such as cutting, bending and 

binding of m.s rods will be performed followed by CC and RCC works as per specification. 

CC blocks will be prepared and placed as and where required as per design. After 

construction of approach roads, fitting and fixing of gates and hoisting device will be 

installed. Gates will be painted as per specification. The channels will be constructed as per 

design. The CC blocks for river training and pitching works made in parallel to construction 

of sluices will then be conducted. 

5.7.4 Construction (Replacing) or Repairing of Flushing Sluice 

140. There are 20 flushing sluices and 10 (ten) pipe inlets constructed in the polder. Out of 

these 10 need to be demolished and 20 have to be replaced. A large number of 

unauthorized inlets structures are constructed along the entire embankment for shrimp 

culture. 

Description of construction activities 

141. Before starting the construction activities of flushing sluices, a labor shed will be 

constructed with proper sanitation and other facilities. The required construction materials 

(sand, cement, shuttering materials, etc.) will be procured simultaneously. A suitable site for 

the structure will then be selected and prepared accordingly. Diversion channels will be 

developed before starting the construction works. After that, the foundation treatment 

required for flushing sluices will be carried out. RCC works, pipes and machine pipe as well 

as allied construction and fittings will then be carried out along with construction of collar 

joints as and where required. After few days of construction, gates will be installed at the 

upstream end of each flushing sluice.  After completion of all construction activities, the 

embankments will be constructed and turfed with grass. Finally, a channel will be excavated 

through lead cut and tail cut to divert the flow through the flushing gates. 
 

5.7.5 Bank protection works 

142. The segment of the embankment from chainage 33+245 to Ch. 34+442 was subject 

to river erosion. Out of which, the bank revetment work from Ch.33+245 to Ch. 34+142 have 

been completed. The bank protection work from Ch.34+142 to Ch. 34+442 is proposed 

under CEIP.  

5.7.6 Slope protection works 

143. Damages to the embankment occurred during cyclone and high tide period when 

depression had formed in the sea. The slope of embankment from Ch. 39+600 to Ch. 

40+600 has been damaged due to severe wave action of the River Kobadak which is 

needed to be retired along with the slope protection works under CEIP. To protect the 

embankment from wave thrust, slope protection works of the embankment at several 

segments have been considered under CERP and BWDB. The length of embankment at this 
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segment is required to be protected by providing slope protection works under CEIP 

concept. 

  

Photograph  5.9: Proposed slope protection at Ch. 40+600  

 
5.7.7 Re-excavation of drainage khals 

144. Ten (10) drainage channels with a total length of 26.88 km will be re-excavated to 

ease water flow and reduce drainage congestion in the Polder area. An estimated volume of 

0.079 million cubic meters of soil/silt will be excavated. The excavated soil will be used for 

strengthening the khal banks. Local people may be encouraged to take earth from the spoils, 

as well. The spoil may be used for raising the plinth level of their earthen kutcha houses as 

well as individual house yards. If the excavated materials are found suitable, the Contractor 

can use the materials for construction of embankments upon prior approval by the 

DDCS&PMSC. The water channels to be re-excavated under the project are listed in Table 

5.7. Figure 5.3 below shows the conceptual layouts of proposed dumping technique. 

Compartmental dumping spots will be created along the sides of the excavated khals, 

allowing any runoff from de-watering of the spoils and from precipitation to drain into the 

excavated khals. 

(d/s)

(u/s)

Opening for 
Surface runoff

Opening for 
Surface runoff

Compartmental 
Dumping of Spoil

Compartmental 
Dumping of Spoil

 

Figure 5.3: Plan form of a typical khal to be re-excavated 
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Table 5.7: Channels to be Re-excavated 

Sl. Name of Khal (Channel) Length (km) 

1 Bakultala khal 0.70 

2 Boyratola khal 2.50 

3 Charivanga khal 1.0 

4 Haulir khal 0.87 

5 Kachubunia khal 4.00 

6 Kamarabad khal 1.45 

7 Khalisabunia khal-1 1.50 

8 Mondir khal 3.86 

9 Nasirpur khal 10.00 

10 Shirampur khal 1.00 

Source: CEIP-1 Design Study Team, 2017s 

Description of construction activities 

145. For re-excavation of the drainage channels, the required tools will have to be 

procured at first. A schematic diagram showing the centerline and layout plan will be 

prepared for re-excavation the design depth and width of excavation will also be noted in the 

section of the channel. The entire channel will then be divided into a number of reaches. The 

excavation will be started from the downstream of the channel. Cross- dams will be built in 

the reach, and soil will be removed from the channels up to the required depth and width. 

The excavated soil/sludge would be dumped at suitable places, specified by the Engineer in-

charge, so that the sludge or soil will not affect the channel flow by any means. After 

finalizing excavation in one reach, the next reach in the downstream would be excavated 

following the same procedures as stated above. The entire length of the channel will thus be 

re-excavated. 

5.7.8 Afforestation 

146. Afforestation will be implemented within the Polder to ensure the environmental 

sustainability as well as protection of embankment from erosion and tidal action.  A total of 

24 ha area will be afforested of this Polder. Construction Details  

5.7.9 Construction Schedule 

147. The construction works in Polder 16 under the CEIP-1 are expected to be completed 

in four years.  The construction schedule is presented in Table 5.10 

Table 5.10: Construction Schedule 

(Part A) 

SI. Description 
Year One Year Two 

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 

1 

Re-sectioning 

of Embankment 

(km) 

        

2 

Construction of 

Drainage 

Sluices / 

Flushing Inlets 

       

3 

Re-excavation 

of Drainage 

Channels (km) 
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SI. Description 
Year One Year Two 

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 

4 

Other works, 

including 

surveys, quality 

checks, testing, 

inspections etc. 

            

(Part B) 

SI. Description 
Year Two Year Three 

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 

1 

Re-sectioning 

of Embankment 

(km) 

   

Turfing 

 

2 

Construction of 

Drainage 

Sluices / 

Flushing Inlets 

          

3 

Re-excavation 

of Drainage 

Channels (km) 

        

4 

Other works, 

including 

surveys, quality 

checks, testing, 

inspections, etc. 

            

(Part C) 

SI No Description 
Year Three Year Four 

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 

1 

Re-sectioning of 

Embankment 

(km) 

 

2 

Construction of 

Drainage Sluices/ 

Flushing inlets 

  

3 

Re-excavation of 

Drainage 

Channels (km) 

  

4 

Other works, 

including surveys, 

quality checks, 

testing, 

inspections etc. 

            

5 
Site clearance 

and clean up 

            

Design Study Finding of CEIP-1, 2015. Construction Manpower Requirement 

5.7.10 Construction Manpower Requirement 

148. Technical and non-technical manpower will be required for the construction works. 

The manpower will include senior professionals, Engineers, Technicians, Supervisors, 

Surveyors, Mechanics, Foremen, Machinery operators, Drivers, and un-skilled laborers7. The 

                                                
7 Lessons learnt from implementation of CEIP Package-1. PDSC observations. 
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estimated manpower requirement is presented in Table 5.11. It is mentoined here that labor 

sheds/camps will be required for house workers (skilled labour). There would be no 

requirement of labour camp for un-skilled labour because they will be recruited from the local 

area. But temporary labour camp for local labour during preparing of CC block will be 

established. The location of labour camp is shown in Figure 5.4. 

 

Map 5.3: Location of labour camp 
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Table 5.11: Required manpower for construction 

SL Required Manpower Number 

1 Senior professionals  5 

2 Site Engineer 6 

3 Technicians 15 

4 Admin/support Staff 12 

6 Skilled labour 40 

7 Un-skilled labour 220 

Source: Main Consultant, 2016 

5.7.11 Construction Material 

149. The construction materials required for re-sectioning of the embankment and 

construction/repair of drainage sluices/flushing inlets as well as construction of bank/slope 

protection works are soil, cement; steel, stone, sand and vertical gates. Estimated quantities 

of these materials are presented in Table 5.12.  

Table 5.12:  Details of Construction materials 

Sl Description Quantity Sources 

Re-sectioning of embankment 

1 Earth work 1,961,342.99 m3 Private lands specially from river side (low excavated 

land will be filled up by tidal silts within one or two 

years), spoils from re-excavation of drainage channels 

Construction of drainage sluices/flushing inlets 

2 Cement  To be procured from, cement factory (directly) 

3 Sand  To be procured from Khulna, Sylhet  

4 Stone   To be procured from Khulna, Sylhet or imported from 

neaighbour countries 

5 Steel  To be procured from Khulna,Dhaka  steel mill (directly) 

Construction of bank / slope protection works 

6 Cement  To be procured from, cement factory (directly) 

8 Sand  To be procured from Khulna, Sylhet  

9 Stone   To be procured from Khulna, Sylhet or imported from 

neaighbour countries 

    

Source: Design Study Finding of CEIP-1, 2017 

150. For rehabilitation of Polder 16 under CEIP, only 0.3 km slope protection work will be 

undertaken.CC Block manufacturing plant will not be required. The block will be made  

manually. 

5.7.12 Construction Machinery 

151. A number of construction machinery and equipment would be needed for the 

construction activities in the polder.  A tentative list of these machinery and equipment is 

presented Table 5.13 below: 

Table 5.13: List of construction equipment and machinery 

Sl Description Quantity (number) 

1 Bulldozer 4 

2 Dump- truck 10 
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Sl Description Quantity (number) 

3 Pay Loader 4 

4 Excavator 15 

5 Barge 2 

6 Engine Boat 2 

7 Vibrator 4 

8 Compactor 6 

9 Mixture Machine 4 

10 Mixing-Plant 1 

11 Automated mixture plant  1 

12 Truck 10 

13 Tractor 10 

14 Generator 8 

15 Levelling Instrument 2 

16 Total Station  2 

17 De-watering System 3 

18 Low lift pump 15 

Source: Engineering / Procurement Team of CEIP-1 

5.8 Project Implementation Arrangements  

152. Overall Project Management.  The Government of Bangladesh has the overall 

responsibility for project management and coordination through its Ministry of Water 

Resources.  A Project Steering Committee (PSC) would provide the forum for overall 

guidance, policy advice and coordination of the project activities and for addressing inter-

agency issues.  The BWDB will act as the Project Implementing Agency and implement the 

project through a Project Management Unit (PMU).  

153. Project Steering Committee (PSC). The PSC would be chaired by the Secretary of 

Water Resources and will include the Secretaries of Finance, Agriculture, Environment and 

Forest, Public Health Engineering, and the Chief Executive Officers of selected NGOs, and 

representatives of the local/district administration as its members. The PSC will oversee the 

project and provide policy-level guidance and inter-agency coordination for the project. The 

Project Director of the PMU will act as the Secretary of the PSC. 

154. Project Management Unit (PMU). The BWDB will set up a PMU to oversee the 

development and management of the Project. It will be led by a Project Director appointed 

by the BWDB who will have the rank of Chief Engineer, and will directly report to the Director 

General (DG).  The PMU will have a central project office located at the headquarters of the 

BWDB in Dhaka. The PMU will have 3 subordinate units: (i) Engineering Unit; (ii) 

Procurement and Finance Unit; and (iii) Social, Environment and Communication Unit. In 

addition to the central unit in Dhaka, three Field Level Offices will be set up, each headed by 

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

the three main project districts, namely Khulna, Patuakhali/ Barguna and Bagerhat.  

155. The Procurement and Finance Unit will be responsible for the entire procurement 

and financial management process of the Project. It will also be responsible for monitoring 

project progress, to liaise with the Bank, and to prepare annual programs, implementation 

reporting, updating all procurement reporting documents, and financial management 

reporting.  The procurement staff would consist of a Senior Procurement Specialist and one 

Procurement Specialist. The finance staff would consist of one Deputy Director, Finance, two 

Accountants and three support staffs. 
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156. The Engineering Unit will oversee the work of the consultants on design and 

construction supervision matters. A Deputy Project Director will head the Engineering Unit 

and spend about half of his/her time at site to provide coordination between the PMU, the 

supervising consultant and the three field offices.  In addition to the Deputy Project Director, 

the unit will also include two Executive Engineers, and two Assistant Engineers. 

157. An  Environment, Soical and Communication Unit (ESCU) will supervise 

compliance with the Environmental Management Plan and Social Action Program.This unit, 

together with the engineering unit will implement the communication strategy. This unit will 

include a Senior Environmental Specialist, a Senior Social Specialist, a Senior Forestry 

Specialist, a Revenue Staff and a Communication Specialist. ESCU will supervise programs 

in all the Packages including Package 3. 

158. Each Field Office will be staffed with one Project Manager/Executive Engineer 

(XEN), two Sub-Divisional Engineers (SDEs) and two Assistant Engineers (AEs). In addition, 

an Environmental Specialist, a Social Specialist and a Revenue Staff will work across all the 

three field offices. 

159. The PMU will be supported by the following consultancy services:  

Á An experienced NGO will be mobilized by the PMU to implement the social 

afforestation recommended in the the EMP, the Social Action Plan including 

mobilization of Water Management Organization, the RAP and the EMP.   

Á A Design and Construction Supervision Consultancy Firm will assist the PMU in 

preparing the detailed design of the remaining polders and supervise all 

construction. For civil works contracts, the Project Director will serve as the 

Employer, and the Project Supervision Consultant will serve as the Engineer for 

construction supervision. At site, a Resident Engineer, appointed by the 

consultant, with a team of specialists and inspectors will supervise the 

Contractor. 

Á DDCS&PMSC will supervise/assist in the implementation of safeguard 

instruments. 

Á A Monitoring and Evaluation Consultant will provide support in monitoring project 

impacts and supervise the implementation of the EMP/RAP and report to the 

PMU.  

Á A Procurement Panel will be appointed by the BWDB to oversee the 

procurement process of large value contracts subject to prior review under the 

Project. The panel will consist of two international/expatriate specialists and one 

national specialist. 

160. An Independent Panel of Experts (IPOE) will be appointed by the BWDB to act as an 

independent ñpeer reviewerò and undertake quality control functions of various technical 

outputs. The Panel will consist of 5 renowned experts in the fields of morphology/ river 

engineering; tidal river management/ sedimentation, geotechnology, sociology and 

environment. 

161. These institutional arrangements are effective and being followed in Package -1 and 

Package-2 of CEIP-1. 
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5.9 Water Management and Operational Plan  

5.9.1 Introduction 

162. 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 large extent of land for permanent 

agriculture as well as congenial living condition.  

163. The polders have been playing vital role in safeguarding 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 drainage congestion. In many cases the structures as built have not been 

found adequate to coup with the diversified needs of the local people. Changes in  the  land  

use  pattern of the area have  also  created  water  management  conflicts  and  new 

dimensional needs asking the structures to allow  water  to flow  in both directions. So 

maintenance of the polder system with embankments and structural elements built over 

there has become permanently important. The Government of Bangladesh either with 

assistances from international donors and lending agencies or out of its own resources has 

been spending money almost on a regular basis to keep the polders in good working 

condition eventually to save the coastal people. The Coastal Embankment Improvement 

Program (CEIP) is one of the latest initiatives to address a systematic restoration and 

upgrading 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 stakeholderôs participation and need based 

budgeting will continue to remain at the apex. 

5.9.2 Operational Plan 

164. Operational plan involves setting out the schedule of activities related to operation of 

gates of structures by the users' organization to control water levels best suited to water 

management and agricultural needs as well as aquatic biodiversity. In the coastal polders, 

operation of gates mainly focuses on protecting the polder from entry of saline water during 

high tides and allowing drainage of excess water from inside the polder during low tides to 

minimize the depth of flooding but storing enough water on the paddy fields. The trend 

however changes in the dry season where the operational plan aims in storing as much 

water in the canal networks as possible by closing the gates. The water thus  stored  should  

have  the  basis  of  a balancing mechanism among all categories of user, viz. paddy 

growers; salt producers (if there  is any); shrimp producers (also including other fish  culture  

practices);  and  also domestic users. Operation at structures should therefore be an 

organizational one. 

 

(i) Operational Activities 

165. The operational plan provides the framework upon which canal water levels (also 

referred to as operation target) and day-to-day structure operation will be based. More 

specifically, the operational plan for the CEIP-1 Polders can be thought of as a hub for the 

following operational activities: 

ü Operation of drainage regulators; 

ü Operation of flushing sluices/irrigation inlets; and 
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ü Operation of privately owned Low Lift Pumps (LLPs) 

166. Besides, some other activities may also be conceived in the context of varying polder 

conditions. The following activities are within the purview of operational plan: 

(a) Regulation of gates 

167. In the past BWDB employed the Gate Operators from its own; but due to down sizing 

of the manpower, this position has been abolished. Currently the responsibilities of gate 

operation are given to beneficiaries in the Polders where agricultural activities are of main 

concern. Standard procedures have been developed under different projects but are hardly 

followed as common practices.  

168. The Photograph in other polders where only FCD activities exist is different; 

institutional set up for the users' organizations is yet to be built and introduced. This 

particular issue will be discussed in details in the following section to address Beneficiaries 

Participation in coastal Polders. 

169. The gates of each drainage sluice / regulator must be operated following certain fixed 

rules regarding timings. BWDBôs O&M section in consultation with the beneficiaries' 

organizations, DWM staffs and DAE field staffs will ensure operation of the gates in 

conformity with operational timing based on actual water management and agricultural 

needs. 

170. Flap Gates of regulators should remain in place at all times except during 

maintenance and flushing. During pre-monsoon period, the vertical lift gates of each 

regulator should remain closed for retention of water for irrigating Aus crops by LLPs. During 

monsoon (July to September), the vertical lift gates should normally remain closed; but may 

be opened to regulate the water levels inside the Polder and should not be allowed to 

exceed the stated maximum permissible level for safety reasons. In order to achieve this, 

discharges into the river should commence depending on the river levels and should be 

stopped soon after the permissible 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, etc. However, the frequency and type of this 

decision-making process will vary with the seasonal conditions. 

171. During post monsoon season (October to November), the vertical lift gates will be 

operated to retain water in the drainage canals without overtopping the canal banks and 

increasing the soil moisture level for cultivation. In all these cases there should be enough 

consultation with the beneficiaries' organizations because agricultural practices, crop 

varieties; and cropping pattern changes with time as well as fish culture which is commonly 

practicing in the Polder area. Gate operation plan in Bangla is provided in Appendix-D. 

172. Operation of Flushing Sluices and Pipe Inlets should also have similar practices with 

maximum involvement of beneficiaries' organizations. The O&M section and DWM staffs of 

BWDB will assist them in the water management of command areas inside the polders. 

(b) Frequent Watching of Embankments 

173. This is a typical monitoring activity to be carried out by the BWDB O&M field staff, It 

is intended mainly to detect weak sections, rat holes, gullies, slips, sign of squatter 

settlements, and cultivation   of   perennial   cash   crops, cuts   in   the   embankments   to   

accommodate homesteads, embankment subsidence and erosion and / or settlement of 

protection works. 
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(c) Regular Checking of Structures 

174. This is also a typical monitoring activity to be carried out by BWDB's O&M field staffs 

to detect slips at abutments, damage of protective works and wing walls, and periodic 

damage to flap gates and fall boards, etc. The functional groups under WMGs in the polders 

will assist the O&M Section Office of BWDB to identify and report the damages for 

rectification. 

(d) Survey of Physical Conditions of embankment & structures and Engineering 

survey 

175. The survey data obtained by the O&M field staffs 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 is specially required to prepare the 

details for carrying out periodic maintenance works.  

(e) Supervision of preventive maintenance works 

176. Preventive maintenance works are performed by community-based functional groups 

(e.g. EMGs, SMGs, and CMGs) as and when required round the year. The works are the 

most simple, cheap and cost-effective maintenance works and are implemented more or 

less continuously. The field staffs of O&M section of BWDB supervise all preventive 

maintenance works. 

(ii) Planning of Operation 

177. The objective of structures operation is to maintain control over water levels in the 

polder channels so as to ensure integrated water management. This means that the 

operation of water management structures should be directly linked to agricultural 

requirements and on- farm water management conditions keeping the eyes open on the 

requirements of other users like fisher folk community, navigators/boatmen, salt growers (if 

applicable) and general water users for domestic purpose. So in the planning of operation, 

the demands of all categories of beneficiaries should be taken into account for achieving 

desired integrated water management goals as far as possible. Participation of beneficiaries 

at all levels of planning is essential.  

178. The decision making process involved in structure operation is shown in Figure 5.5. 

This illustrates schematically the procedural steps necessary to translate water management 

needs into actual operation. The water management plan drawn over a season provides the 

framework upon which water levels in the drainage channels, i.e., operation targets and day-

to-day structure operation needs will be based. However, actual field water levels may 

diverge from the water management targets due to some unpredictable factors like rainfall or 

other causes. During the cropping season, monthly, weekly or daily operational adjustments 

will be required. Routine monitoring of water management and hydrological conditions will 

help supply data that together with the water management plan, will dictate the need of 

adjusting the operational measures. 

179. Participation of beneficiaryôs vis-a-vis the farming community is essential in 

establishing the seasonal or long-term water management plan. 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 provided with adequate training and management 

capabilities. 
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Figure 5.4: Decision making in operation 

(a) Seasonal Water Management Plan (WP Plan) 

180. In coastal Polders both the drainage and water conservation requirements are 

equally important. In the wet season drainage will get priority while in the dry season, 

conservation of sweet water inside the polder becomes the predominant factor. The 

seasonal water management plan must therefore, emerge covering the polder as a whole 

and on the basis of the requirements of all water users. The plan will have to be prepared 

jointly by the BWDB's O&M offices, the leaders of WMGs / WMAs, and DWM of BWDB. 

Draft water management plans will be drawn up to the user level, i.e., at WMGs (Figure 5.6, 

Planning Procedure); these will be combined into water management plans at WMA (Sub-

Division level). In large Polders the plans will be compiled by the Executive Engineer (in 

support and cooperation of the WMF- if exists) and DWM (Directorate of Water 

Management) to produce the final WM plan. This needs to be prepared well ahead of the 

cropping season so that critical farm operation (e.g., seed bed preparation, fish culture, 

shrimp or salt production requirements) can be carried out in line with the plan. 
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Figure: 5.5: Standard Planning Procedure 

Note: 

DD      Deputy Director 

TAO   Thana Agriculture Officer 

BS     Block Supervisor 

For other Abbreviations see FIG: Relationship between WMGs and LGIs. 

181. Inputs required for the WM plan includes information on cropping calendars and 

cropping pattern to be formulated by the farmers in consultation with agricultural and 

fisheries extension services, DWM and BWDB's O&M staffs. Together with information on 

the system (Basic polder data, O&M guidelines, Design details, etc.) and status of the 

system (Monitoring data, O&M checklists, Maintenance work plans, and Maintenance time 

schedules) a detailed water management plan will be drawn up. In large polders, there will 

be water management model for use as an important tool in the planning process. The 

models can be used to compute several water management scenarios and the effects of 

certain measures (e.g. extra regulators, early drainage or flushing, etc.) can be simulated. 

The model can also be used to develop weekly operation targets and may become a very 

useful tool in the day-to-day management of large polders. Specially trained staff will be 

required for such advanced calculation. 

182. In fact the WM Plan is a formal agreement between the BWDB's O&M offices and the 

water usersô platforms (WMG or WMA) ensuring the operational services to be provided. 

Once the WM Plan is finalized, information can be passed on to other agencies through the 

apex body of the beneficiaries so that necessary adjustments can be made to accommodate 

other national programs, work plans, etc. 
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(b) Weekly Operation Targets 

183. In the coastal polders water levels in the drainage channels can be manipulated 

easily because the mode of operation is in line with the FCD system; and the water levels 

inside a Beel is much more dependent on rainfalls. The parameters in the seasonal WM 

plan, viz., water levels in the channels and discharges will be compared with the actual field 

conditions, operation targets, etc., on weekly basis to eventually arrive at the weekly 

operation targets setting. The system users in close contact with O&M staffs of BWDB can 

set the weekly operation targets to maintain the desired field conditions. 

(c) Day-to-Day operation 

184. Daily structure operation requirements involve manipulation of gates or pumps to 

maintain water levels in the channels as laid down in the operation target. Actual structure 

operation is also implemented and adjusted on a daily basis by the O&M staffs of BWDB.  

For each polder the operational practices so developed will have to be documented and kept 

in proper records for use by the WMGs / WMAs. 

5.9.3 Maintenance Works 

185. 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 preserve the 

infrastructure in good and functional condition; protects investments; and prevents high 

rehabilitation costs. Since this is included in the day-to-day tasks schedule and needs 

continuous efforts, maintenance of coastal Polders put emphasis on simple and cost 

effective community-based interventions. 

In the coastal Polders, water management work should be maintained regularly.  These 

activities are divided into: 

186. : 

i. Preventive or Routine Maintenance; 

ii. Periodic Maintenance; 

ü Minor Periodic Maintenance  

ü Major Periodic Maintenance 

iii. Emergency Maintenance; 

(i) Preventive or Routine Maintenance 

187. The objective of preventive maintenance is to keep the overall polder system 

including all its elements in good functional order thereby reducing the need of periodic 

maintenance eventually avoiding high rehabilitation costs.  The works are simple, cheap and 

cost effective and can be implemented through community-based functional groups such as 

EMGs, CMGs, and SMGs. Preventive maintenance is carried out throughout the year, 

almost continuously or as and when required. The works are noted below: 

ü All activities related to vegetative covers on embankment, i.e., new (or re-) 

planting; enrichment planting; and maintenance of vegetation by EMGs and/or 

EPGs; 

ü Small earthworks on the embankment by EMGs; 

ü Cleaning, greasing, and painting of structures by SMGs; 
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ü Cleaning  Khals  and  Outfall  Drains  from  aquatic  weeds  and  floating  debris,  

and removing of silt in wet condition by CMGs. 

188. The preventive maintenance works have been spelled out precisely in Table 5.14: 

[ 

(ii) Periodic Maintenance 

189. Periodic Maintenance intends to bring the components of the hydraulic infrastructure 

back to its design standard. The works are more expensive than preventive maintenance 

and are implemented by LCBs, LCSs, and PICs (food for works). Periodic maintenance has 

the character of repair works and is identified during the field assessment at (more or less) 

regular intervals. 

190. The most important distinguishing characteristic of minor periodic maintenance works 

is that it is more community based and often implemented by LCSs while major periodic 

maintenance works are generally carried out through competitive bidding (CBs). However, in 

case of earth works at least 25% of the works should be allotted to LCSs. Both these types 

of periodic maintenance are summarized as under: 

(a) Minor Periodic Maintenance Works: 

ü Minor earth works on the embankments by LCSs, i.e.  shaping  and minor  fillings 

including repair of access ramps; 

ü Minor repair of protective works by LCSs, i.e., re-positioning of the displaced blocks; 

ü Minor repair of structures by LCSs, i.e., small patching of brick works, replacing 

rubber seals etc.; and 

ü Re-excavation of Khals and removal of earthen cross dams by LCSs and / or PICs; 

(b) Major Periodic Maintenance Works: 

ü Major earth works by LCBs / LCSs, i.e., re-sectioning of embankments including 

turfing; 

ü Major repair of structures by LCBs, i.e., repair or replacement of metal works/hinges, 

lifting mechanisms, gates, block works, head / wing walls, etc.; 

ü Re-excavation of  Khals by LCSs / PICs. 

The periodic maintenanceworks have been spelled out precisely in Table 5.14. 

(iii) Emergency Maintenance 

191. 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, etc., associated with damage of lives and properties. This type 

of work requiring immediate attention includes the closure of an embankment breach, the 

repair and replacement of flap gates, or the construction of cross dams over canals if 

structure fails. As the title implies advance planning of these kinds of works is not possible.  
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(iv) Planning of Maintenance 

192. As already stated maintenance activities in BWDB Polders are conceived in three 

distinct categories, i.e., Preventive Maintenance; Periodic Maintenance; and   Emergency 

Maintenance.  Preventive maintenance requires little annual planning because Embankment 

Maintenance Groups and Canal Maintenance Groups monitors the infrastructures on a 

continuous basis and undertake maintenance works if necessary. Emergency maintenance 

cannot be planned as this will be dependent on unexpected conditions and can hardly be 

foreseen.  So, the maintenance planning centers on periodic maintenance. The selection of 

items to be maintained and repaired, and the ranking of the works, is the recurrent activities 

in maintenance planning. This selection depends on the project inventory; the O&M 

checklists filled in by the farmers under the guidance of the Section Officer; and monitoring 

data produced by BWDB.  

193. A clear dichotomy is apparent here; monitoring focuses on the elements of the 

infrastructure while the  O&M  checklists  help  identify  the  water management bottlenecks 

and support the system approach. Another important issue in the maintenance planning is 

the timing of maintenance, i.e., when certain works need to be carried out without hampering 

water management, and if it does hamper in any area, all these should be reflected in the 

seasonal water management plan. This concerns mainly the periodic maintenance works. A 

third planning activity is a part of the implementation phase and concerns the drawing up of 

physical work plans prior to the start of the works; this is in fact an activity between the 

contractor and the O&M Offices.  
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6.  Environmental Baseline and Existing 

Condition  

The baseline condition of Water Resources, Agriculture Resources, Fisheries, Ecology and 

Socio Economic Resources prevailing in the Polder area has been established by collecting 

data from primary as well as secondary sources. The secondary sources include 

Bangladesh Water Development Board (BWDB), National Water Resources Database 

(NWRD), Department of Public Health Engineering (DPHE), Bangladesh Meteorological 

Department (BMD) and Bangladesh Bureau of Statistics (BBS). Primary data are collected 

during field visits in the Polder area. 

6.1 Physical Environment 

194. Physical environment refers to the physical and chemical features of an area. It 

includes the climate, water rainfall, wind, land, obtainable nutrients and all other natural 

resources within the area. The following sections provide analyses on different physical 

environmental features of Polder 16. 

6.1.1 Geology 

195. The Polder 16 is situated in a low-lying coastal region. From Spatial analysis, it has 

been observed that the polder is composed of tidal deltaic deposit. The major portion of this 

deltaic sediment is deposited in subaqueous form in the permanent body of water where 

tidal waves and currents aid in the transportation and deposition. Typically low-lying deltaic 

environment comprises of soft sediments and are densely populated, and these regions are 

quite dynamic and changes in coastal geomorphology are quite rapid from impact of each 

cyclone.  

6.1.2 Topography 

196. The land slope of the study area is a flat landscape and low topography. The 

elevations are deviated moderately, with a minor downward sloping from north to south. The 

area is interspersed with intensive network of rivers and khals. Land elevation inside the 

polder area varies from 0.78 to 3.42 m, PWD. From the Digital Elevation Model it is found 

that around 68% lands of the areas have elevation between 0.78 to 2.15 m PWD, whereas 

32% have elevations between 2.16 to 3.42 m PWD. The Digital Elevation Model of the study 

area is given in Map 6.1. 
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Map 6.1: Digital Elevation Model of Polder 16 

6.1.3 Seismicity 

197. Bangladesh is one of the seismically active regions of the world, experiencing 

numerous earthquakes in the past 200 years. According to the seismic zoning map of 
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Bangladesh provided by BNBC (Bangladesh National Building Code 1993), the Polder 16 

was under Zone III with design Peak Ground Acceleration (PGA) value of 0.04g. In the 

newer adopted code of BNBC 20108 (Map 6.2), it is observed that the Project lies in the low 

vulnerability area for earthquake in Bangladesh and the Polder area is relatively on safer 

(seismically quiet) side. Map 6.3 shows the seismic zone map of the study area. 

                                                

8Sarraz A., Ali M. K., Das D. C., 2015; Seismic Vulnerability Assessment of Existing Buildings Stocks at 

Chandgaon in Chittagong city, Bangladesh, American Journal of Civil Engineering 2015; 3(1): 1-8, retrieved 

from http://www.sciencepublishinggroup.com/j/ajce 

http://www.sciencepublishinggroup.com/j/ajce
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Map 6.2: Earthquake Zones of Bangladesh and location of Polder 16 
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Map 6.3: Tectonic Units of Bangladesh and location of Polder 16 

6.1.4 Land Resources 

Land is the surface  of the earth  that is not covered  by water or area  of ground , 

especially  when used for a particular purpose  such as farming  , building  and economic 

http://dictionary.cambridge.org/dictionary/english/surface
http://dictionary.cambridge.org/dictionary/english/earth
http://dictionary.cambridge.org/dictionary/english/cover
http://dictionary.cambridge.org/dictionary/english/water
http://dictionary.cambridge.org/dictionary/english/area
http://dictionary.cambridge.org/dictionary/english/ground
http://dictionary.cambridge.org/dictionary/english/especially
http://dictionary.cambridge.org/dictionary/english/particular
http://dictionary.cambridge.org/dictionary/english/purpose
http://dictionary.cambridge.org/dictionary/english/farming
http://dictionary.cambridge.org/dictionary/english/building
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activity. Land comprises natural resources such as soils, minerals, water and biota. These 

components are organized in ecosystems which provide a variety of services essential to the 

maintenance of the integrity of life-support systems and the productive capacity.  

(a) Agro-ecological Zones (AEZ) 

198. The Polder 16 comprises of two Agro-ecological zones, namely: Ganges Tidal 

Floodplain and High Ganges River Floodplain, characteristics of which are briefly discussed 

below (Map 6.4). There are 30 agro-ecological zones and 88 sub zones in Bangladesh as 

part of Land Resources Appraisal of Bangladesh for agricultural development. The major 

components of these regions and sub-regions are physiographic (land forms and parent 

materials), soil properties, soil salinity, depth and duration of seasonal flooding, agro-

climatology (length of kharif and rabi growing seasons, length of pre-kharif transition period, 

number of days below certain winter critical temperatures (<150C) and number of days with 

extremely high summer temperature (>400C) which are relevant for land use and for the 

assessment of present and future agricultural potential (FAO/UNDP,1988, BARC, 2012). In 

the polder area there are two AEZs. 

High Ganges River Floodplain (AEZ-11) 

199. This region includes the western part of the Ganges River Floodplain which is 

predominately high land and medium high land.  Most areas have a complex relief of broad 

and narrow ridges and inter-ridge depressions, separated by areas with smooth broad ridges 

and basins. 

200. There is an overall pattern of olive-brown silt loams and silty clay loams on the upper 

parts of the floodplain ridges and dark grey mottled brown, mainly clay soils on ridge sites 

and in basins. Most ridge soils are calcareous throughout the profile. General Soil Types 

predominately include Calcareous Dark Grey Floodplain soils and Calcareous Brown 

Floodplain soils. Organic matter content in brown ridge soils is low, but higher in dark grey 

soils.  

201. In general top soils are slightly acidic to slightly alkaline in reaction, but there is a 

significant lowering of soil pH in high land in the recent years and in some places top soils 

become strongly acidic. Sub-soils are slightly alkaline in reaction. General fertility level is low 

including N, P, S and B although CEC is medium. The K- bearing minerals are medium to 

high, but the Zn status is low to medium. 

Ganges Tidal Floodplain (AEZ-13) 

202. This region occupies an extensive area of tidal floodplain land in the south-west of 

the country. The entire Polder 16 area is covered by this agro-ecological zone (AEZ-13). 

This region occupies an extensive area of tidal floodplain land in the south-west part of the 

country. The greater part of this region has smooth relief having large area of salinity. There 

is general pattern of grey, slightly calcareous, heavy soils on river banks and grey to dark 

grey, non calcareous, heavy silty clays in the extensive basins. The entire zone is vulnerable 

to tropical cyclones. The main coastal rivers of Polder 16 are the external Kobadak River, 

Sibsa River, and Salta River. 

203. Non-calcareous Grey Floodplain soil is the major component of General Soil Types. 

Acid Sulphate soils also occupy a significant part of the area where it is very strongly acidic 

during dry season. General fertility level is high with low to medium organic matter content 

and very high CEC and K status. There are limitations of high exchangeable Na and low 
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Ca/Mg ratio. The Zn status is low to medium while the B and S status are medium to 

optimum. 

 

Map 6.4 AEZ in Polder 16  

 

 






































































































































































































































































































































































































































































































































































