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Glossary 

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

Aman A 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, needs supplemental irrigation in places during dry spell. 

Arat Generally an office, a store or a warehouse in a market places from which 

Aratdar conducts his business. 

Aratdar Main actor act 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 A group of rice varieties sown in the pre-monsoon season and harvested 

in the monsoon season. These are broadcast/transplanted during March-

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

for HYV T. Aus. 

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

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

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. 

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. 

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

or thrice a week, however not every day. 

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

Jolmohol Section of river, individual or group of beels (depression), or individual 

pond owned by the government but leased out for fishing. They are also 

called Jalkar, or Fishery. 

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

house/hut used by very poor community members. 

Kutcha A house made of locally available materials with earthen floor, commonly 

used in the rural areas. 

Khal A water drainage channel usually small, sometimes man-made. . These 

may or may not be perennial.  
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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 made latrine consist of a hole without cover. 

Mahajan A traditional money lender and a powerful intermediary in the value chain 

r. 

Perennial khal   A  khal where water is available all the year round. 

Pucca Well constructed building using modern masonry materials. 

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 the year round. 

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

T. Aman When preceding a crop means transplanted (T. 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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1 m2  = 10.77 ft2  

1 Decimal (ŉļŏğŉ) = 435.60 ft2 

1 Decimal (ŉļŏğŉ) = 40.47 m2 

1 Katha (ĭŏĸŏ) = 1.653 Decimal (ŉļŏğŉ) 

1 Bigha (ŐŃİŏ) = 33 Decimal (ŉļŏğŉ) 

1 Bigha (ŐŃİŏ) = 20 Katha (ĭŏĸŏ) 

1 Acre (ĩĭŇ) = 3 Bigha  (ŐŃİŏ) 

1 Acre (ĩĭŇ) = 60 Katha (ĭŏĸŏ) 

1 Acre (ĩĭŇ) = 100 Decimal  (ŉļŏğŉ) 

1 Hector (ŸŌȉŇ) = 247 Decimal  (ŉļŏğŉ) 

1 Hector (ŸŌȉŇ) = 7.5 Bigha   (ŐŃİŏ) 

1 Hector (ŸŌȉŇ) = 2.47 Acre (ĩĭŇ) 
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Executive Summary 

Background  

Bangladesh, the largest river delta in the world, has about 700 km of coast line on the Bay of 

Bengal. About 38% of the population in the coastal region live below the poverty line and 

face high vulnerabilities in terms of insecurity of food, income, water and health which needs 

to be improved through water management programs. Integrated and participatory water 

resources management contributes significantly to food security, safety, income level, health 

and economic growth. In this connection, the Government of the Netherlands (GoN) as a 

development partner of Bangladesh has been supporting water management projects in 

Bangladesh since 1975, especially in the water sector. The projects are mostly operated by 

the Bangladesh Water Development Board (BWDB).The Blue Gold Project, initiated in 

January 2013, is expected to end in December 2018. The project is built on the results and 

lessons learned in managing water resources from previous programs and projects. The 

explicit objective of Blue Gold is to reduce poverty of the people in the coastal areas in an 

integrated way as well as to increase income through value chain development. Initially, 26 

polders from three coastal districts have been included in the program where the fine tuning 

and rehabilitation of water control structures will be carried out. According to the 

Environment Conservation Rules (ECR, 1997), construction/reconstruction/expansion of 

flood control embankments, polders, dikes, etc. are óredô category projects which must be 

subjected to Environmental Impact Assessment (EIA) study. Therefore, the Blue Gold 

authority entrusted CEGIS initially with the EIA study of five selected polders (Polder 22, 30, 

43/2A, 43/2D and 43/2F). This document is the Draft EIA study report of Polder 22. 

Objective  

The objective of the Environmental Impact Assessment (EIA) study is to ensure 

environmental sustainability of the outcomes of proposed interventions under a development 

project which will improve the socio-economic condition of the entire project area.  

Approach and Method ology  

The guideline for environmental impact assessment of water sector projects, developed by 

the Flood Plan Co-ordination Organization (FPCO) in 1992 and updated by the Water 

Resources Planning Organization (WARPO) in 2003 was followed to conduct this EIA study. 

Project Description  

Polder 22 is located in Deluti union under Paikgachha upazila of Khulna district. Polder 22 is 

75 km away from the Bay of Bengal and it undergoes tidal influence. The polder is 

surrounded by Bhadra, Badurgachi and Habrakhali rivers. The gross area of the polder is 

1,485 ha with a Net Cultivable Area (NCA) of 1,070 ha (70%).  

The polder is bounded by a 19.3 km embankment that was built to protect the area against 

tidal and storm surges as well as salinity intrusion. There are two culverts, seven drainage 

sluices and outlets, and twenty flushing inlets within the area. Most of the structures are not 

functioning up to the desired level. The drainage outlets cannot drain out water properly 

during heavy rainfall events, and especially during post monsoon. The sluice gates are not 

able to prevent the saline water from intruding inside even when the gates are closed as 

they are ill-fitting. Similar problems exist in the flushing inlets of the polder. The length of the 
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internal drainage channels is 22 km. Some of the drainage channels have silted up due to 

top soil erosion from adjacent land, coupled with improper maintenance over the years. 

Existing problems and works under the proposed interventions  

About 19 km of embankment encircle the polder offering protection against tidal and storm 

surges and salinity intrusion. In addition, there are also two culverts, seven drainage sluices 

and outlets and twenty flushing inlets in place. The existing condition is good except for 

some of the places where the slope is not of standard while some other places are 

frequently subjected to bank erosion. Besides, most of the structures are not functioning up 

to the desired level which fails to prevent saline water intrusion and enable to drain out water 

during heavy rainfall. Siltation in the drainage channels also makes the situation more 

complicated. All these problems are impeding the lives and livelihoods of the inhabitants of 

the polder. The most severe problem identified by the local people is salt water intrusion 

which has contaminated both the surface and ground water due to which drinking water 

crisis becomes severe during dry season. Salinity intrusion also contributes to soil salinity 

that affects Rabi crops.  

Considering the existing problems and needs of the local residents, the Blue Gold Program 

has taken up interventions like re-sectioning of embankments, repair of sluice and drainage 

outlets, re-excavation of selected drainage channels, and construction of water reservoirs 

and temporary bank protection.   

Environmental and Social Baseline  

The project area experiences a tropical climate where monthly maximum temperature varies 

from 19.3°C to 30.4°C and monthly minimum temperature varies within the range of 15.37°C 

to 25.2°C. The maximum rainfall ever recorded in the area is 343 mm in the month of July 

and the lowest rainfall is observed in the month of December which is 7 mm. The monthly 

average relative humidity of the Khulna BMD station varies from 72 to 87%. Daily average 

sunshine hours are more than 7 hours (October to May) which reduces to 5 hr from June to 

September. 

Polder 22 is 75 km away from the Bay of Bengal, and undergoes tidal influence. The polder 

is directly surrounded by the Bhadra River (north), the Badurgachi River (east), and the 

Habarkhali River (west). The Badurgachi and Habarkhali rivers are connected together to 

form the Sibsa River. 

Agriculture is the mainstay of livelihood of these people. During Kharif I season, 100% of the 

NCA remains fallow, during Kharif II Local transplanted Aman (both HYV and local) is 

cultivated and during Rabi season, sesame, watermelon, Mungbean and some vegetables 

are cultivated. Although Aman is completely rainfed, farmers have to suffer due to scarcity of 

irrigation water during Rabi season. The cropping intensity of this polder is 196%. The khals, 

which are seasonal and retain water for six to eight months, and peripheral rivers are 

important fish habitat for capture fisheries. Culture fisheries are not very widespread here. 

Although the water quality is good for fisheries, fisheries biodiversity still shows a declining 

trend as most of the water bodies are seasonal in nature. The terrestrial flora and fauna are 

not very rich here and the density of vegetation is not uniform throughout the polder. Both 

the density and diversity of terrestrial flora are low in the polder peripheries because of soil 

salinity. 
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Public Consultation and Disclosure  

A  Public Consultation Meeting (PCM) and number of informal discussions were conducted 

at different locations of Polder 22. The participants included those who may not be directly 

affected but have interests that could contribute to the study, play a role in implementation at 

some stage, or affect decision-making on some aspects of the Project. Moreover, 

representatives of NGOs, government departments concerned such as local government 

institutions (LGI), BWDB, the MoWR, and the Blue Gold officials in Khulna participated in the 

meeting and gave their views and opinions. 

Impact Assessment  

The proposed interventions will affect many environmental and social components either 

positively or negatively. For instance, repair of water control structures will prevent saline 

water from intruding into the polder and contribute to reducing water and soil salinity within 

the polder. About 25% of the areas which would be affected by salt water intrusion in the 

future would no longer carry any surface water salinity. Reduced soil as well as surface 

water salinity will bring about an additional 4,880 tons of production. However, the fisheries 

sector will experience some negative impacts e.g. there is currently a brackish water habitat 

close to the water control structures as the structures fail to prevent leakage. However after 

repair, this habitat will be lost. In addition, re-excavation of the silted internal khal would 

increase water depth and water availability round the year which would improve water quality 

of open water fisheries in the polder area. However during re-excavation many fish species, 

especially bottom dwellers like the Cuchia would be lost. Terrestrial vegetation will be also 

benefited due to the reduction of soil salinity. The density and diversity of vegetation near the 

reservoirs and re-excavated canals will improve. Both the reservoirs will be a blessing to the 

inhabitants of the polder especially the residents who live the approximately half km buffer 

zone of the reservoirs. Currently, they are facing severe drinking water crisis but the 

reservoirs will offer them a saline free source of drinking water. The re-excavated canals 

also serve as an important source of domestic water use like water for bathing, washing and 

cooking. 

Furthermore, the cumulative and induced effects of the proposed interventions in Polder 22 

have been investigated based on qualitative assessments. The study infers positive long 

term cumulative effects in Polder 22 due to other proposed regional and local projects. The 

proposed Ganges Barrage may largely change the surface water salinity frontier of the area 

in the future; whereas other large scale projects like the Bangladesh Delta Plan 2100 would 

have significant positive impacts on the polder. The implementation of the Coastal 

Embankment Improvement Project (CEIP) in adjacent polders may generate some risks of 

storm surge and tidal inundation as well as river erosion in the future. The rehabilitation 

works in Polder 22 may generate some minor induced effects in connection with river 

siltation, employment generation and food security. The reciprocal impacts of climate change 

on the polder have also been assessed. Impacts of climate change have been evaluated 

through advanced applications of hydrological (SWAT) and hydrodynamic (Delft3D) 

modelling tools. The study infers that water level and surface water salinity in adjacent areas 

may increase in the future due to climate change, whereas dry season water availability may 

decrease. The climate resilience of local people in Polder 22 has also been found to have 

become enhanced due to the implementation of many capacity development initiatives.  
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Environmental Management Plan  

This study has also proposed a set of mitigation measures to offset the negative impacts and 

an enhancement plan to boost the positive impacts.  

 Crop rotation with leguminous crops, application of more organic materials and 
green manure to improve soil fertility in the project area. 

 Practice of crop diversification for improving soil nutrient status and fertility. 

 Avoiding fish migration periods e.g. the months of May, June and July during 
project implementation. 

 Protection of indigenous fishes and other aquatic creatures by implementing 
segment-wise re-excavation.  

 Planting native mixed  trees along the embankment slopes and toes wherever 
possible to enhance green coverage 

 Involving local communities in the operation and maintenance of structures for 
ensuring sustainability of the interventions. 

Furthermore, a thematic Spoil Management Plan (SMP) has been proposed by the study 

team for controlled and sustainable disposal of excavated spoil. Following the plan is 

essential for safeguarding the environmental sustainability of the construction sites. 

The study infers that there could be some temporary impacts during the construction phase, 

but no significant negative or irreversible impacts may occur in the future. The mitigation 

measures suggested in the EMP and other construction modalities included in the SMP 

would ensure the sustainable development of the project area. As such, the Project may be 

undertaken for implementation. 
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1 Introduction  

1.1 Background 

1. Bangladesh, the largest river delta in the world, depends largely for its economic 

growth on integrated and participatory water resources management. The three major river 

systems of the country mark itôs physiography and life of itôs people. Effective management 

of this immense natural resource remains a continuing challenge and offers at the same time 

tremendous opportunities. About 38% of the population in the coastal regions live below the 

poverty line and face high vulnerabilities in terms of insecurity of food, income, water and 

health (Inception Report, Blue Gold Program, 2013). However, There are ample 

opportunities to harness the resources of the coastal areas which can alleviate poverty, 

create a sustainable environment and provide security and well-being to present and future 

generations.  

2. The Government of the Netherlands (GoN) has been supporting water management 

projects in Bangladesh since 1975, as a development partner of Bangladesh Water 

Development Board (BWDB) for the development of sustainable and participatory water 

management options throughout the country. The Government of Bangladesh (GoB) 

considers integrated water resources development as one of its priority activities as this will 

build community resilience against the tidal and storm surge flooding and salinity intrusion 

without compromising the ecosystem needs and allow the community to utilize the available 

water resources for productive use and human consumption. In the coastal region of 

Bangladesh, participatory approaches in water resource management has successfully been  

introduced since 2003 in line with the water resources development strategies of the GoB 

where GoN participation was the as development partner. These projects include the 

Integrated Planning for Sustainable Water Management (IPSWAM), the South West Area 

Integrated Water Resources Planning and Management Project (SWAIWRPMP), the Char 

Development and Settlement Projects (CDSP) and the Water Management Improvement 

Project (WMIP). As a follow up project of IPSWAM, GoN developed a programme called 

ñBlue Goldò with the active involvement of the rural communities. Water or ñBlue Goldò is 

regarded as the fundament for changing peopleôs life and turning water from a foe into a 

friend as the trigger for sustainable development in the coastal areas of Bangladesh. 

3. Blue Gold builds on the results and lessons learned in managing water resources 

from previous programmes and projects in Bangladesh. The explicit objective of Blue Gold is 

to reduce poverty of the people in the coastal areas by enhanced productivity of crops, 

fisheries and livestock in an integrated way and to increase the income by improved 

processing and marketing of agricultural commodities with value chain development. The 

project started in January 2013 and will end in December 2018. Its operations concentrate on 

the polders of three coastal districts: Satkhira, Khulna and Patuakhali which are part of the 

South-west and South-central hydrological zones. The total land area of the three districts is 

11,463 km² and the total population is 5.6 million. This gives an average population density 

of 493 people per km² and an average household size of 4.3 persons (BBS, 2011). These 

districts are chosen because of (i) higher incidence of poverty, (ii) effective coordination with 

the local administration and private sector, and (ii) prevalence of water-related challenges 

like sedimentation, storm surges and salt water intrusion. Initially, it was anticipated that 26 

polders from these three districts will be included in the program area which are illustrated in 

Table 1.1. All nine IPSWAM polders viz Polder 22, Polder 29, Polder 30, Polder 43/1A, 
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Polder 43/2A, Polder 43/2B, Polder 43/2D, Polder 43/2E and Polder 43/2F are included in 

the program. However, final selection of the other polders will be made in accordance with 

the established selection criteria and project objectives. 

Table 1.1: Tentative District -wise Distribution of Polders Based on the Preliminary 

Selection  

District 

Tentative number of polders 

IPSWAM Fine 

Tuning 
Other Fine Tuning New Rehabilitation Total 

Patuakhali 6 6 2 14 

Khulna 3 4 2 9 

Satkhira 0 2 1 3 

Total 9 12 5 26 

Source: Inception Report, Blue Gold Program, 2014 

4. The main implementing partners of the program are BWDB and the Department of 

Agriculture Extension (DAE). The program will cooperate closely with the related Ministries, 

the Local Government institutions, knowledge based institutes and private sector including 

the NGOs. The overall approach is innovative and therefore, whenever needed, the program 

will strengthen the technical and strategic capacity of Government officials and their 

operational capacity in particular, at local (Union, Upazila and District) level, concentrating 

on polder development in the three districts. 

5. The Blue Gold program has five distinct and interlinked components: (i) community 

mobilization and institutional strengthening, (ii) water resources management, (iii) food 

security and agricultural production, (iv) business development and private sector 

involvement, and (v) cross-cutting issues. From environmental point of view, activities of two 

components i.e. the water resources management component (component ii) and the food 

security and agricultural production component (component iii) need to be taken into special 

consideration. Accordingly, the Blue Gold Authority engaged CEGIS for carrying out the 

Environmental Impact Assessment (EIA) study of five initially selected polders viz: Polder 22, 

Polder 30, Polder 43/2A, Polder 43/2D and Polder 43/2F under component (ii), which mainly 

includes fine tuning and some rehabilitation of water management infrastructures in selected 

polders. As the interventions are relatively smaller in size, the EIA study of these five polders 

combined into a single study project titled as ñEnvironmental Studies for Blue Gold Programò.  

1.2 Rationale of the Study 

6. Sustainable development cannot be uni-focused; it includes economic development 

as well as protection of the environment.  Polders are constructed in the coastal area of 

Bangladesh with the objective of providing protection to the agricultural lands, settlements, 

homesteads etc from tidal flooding. However, polders are playing crucial role to the 

economic development of the country, simultaneously have some adverse effect on the 

ecosystem. Considering the importance, GoB has declared the 

construction/reconstruction/expansion of flood control embankment; polder, dike, and the 

like are óredô category projects which must be subjected to Environmental Impact 

Assessment (EIA) study (ECR, 1997).  

7. Component (ii) of Blue Gold program includes rehabilitation of water resources 

management infrastructure in selected polders. The rehabilitation works inside the polders 

include re-sectioning of embankments, repair and/or improvement of drainage outlets and 

irrigation inlets, re-excavation of internal canals and improvement of on-farm water 
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management. These interventions must be subjected to EIA to obtain an environmental 

clearance prior to their implementation.  

8. The EIA study identified the cumulative and induced environmental impacts of 

different interventions within and outside the polder. Identification of such impacts is very 

crucial before implementation of such interventions because some of the impacts are 

reversible and some are irreversible. Through the public disclosures, the implications of the 

interventions are informed to the local people and their concerns are also identified during 

conducting the EIA. Therefore, conducting a comprehensive EIA is very vital for sustainable 

environmental management.    

1.3 Study Area 

9. Polder 22 is a part of the study area (Map 1.1) which is located in Deluti union under 

Paikgachha upazila of Khulna district. The geographical coordinates of the polder ranges 

from 22035ô03.3òN to 22038ô39.3òN as latitudes and 89024ô24.6òE to 89027ô32.2òE as 

longitudes. The gross area of the polder is 1,485 ha including Net Cultivable Area (NCA), 

rivers and water bodies, settlements and roads. 

1.4 Objectives of the Study 

10. The overall objective of EIA study is to ensure environmental sustainability of the 

outcomes of proposed interventions under a development project which will improve the 

entire socio-economic condition. The specific objectives include the following: 

- to improve understanding of the physical processes and the interactions among the 

physical systems, human systems and implications of interventions. 

- to identify key environmental issues/concerns that are likely to be impacted by the 

proposed interventions 

- to assess potential environmental impacts (cumulative, induced and reciprocal) of the 

proposed interventions on the natural system (water, soil, air, biological system, 

human health), anthropogenic systems (settlements and infrastructure), social and 

economic systems (work, education, recreation, health services) and cultural 

systems (beliefs, art, literature)  

- to identify mitigation measures for minimizing/mitigating the negative impacts and   

enhancement  measures to boost up the positive impacts;  

- to prepare Environmental Management Plan (Mitigation and enhancement plan, 

compensation and contingency plan) with monitoring plan. 

1.5 Scope of Work 

11. The scope of work of the assignment is summarized below. 

i. Carry out detail field investigation for the environmental and social baseline, 

especially on the critical issues such as tidal flooding and associated impact on crop 

and fish production, land loss, and socio-economic condition of affected persons. 

ii. Assess environmental quality and conduct laboratory test (soil and water quality) of 

the polder area.  
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Map 1.1:  Map Showing the Study Area 
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iii. Determine the potential impacts due to the project through identification, analysis and 

evaluation on sensitive areas. 

iv. Identify the Important Environmental and Social Component (IESCs) which may be 

impacted by the proposed interventions. 

v. Identify the specific reciprocal impact of climate change and polder.  

vi. Preparation of landuse map and ground truthing. 

vii. Conduct landuse and land cover classification, damage assessment including flood 

and erosion mapping using remote sensing technologies. 

viii. A small section in the EIA (EMP) will indicate occupational health and safety 

measurements to be undertaken for the works implementation, but a detailed 

Occupational Health and Safety Plan (OHP) will not be established as part of the 

EIA. 

ix. Investigate the existing institutional contexts (local institutions, NGOs, government 

policies and regulations etc.) for polder management. 

x. Prepare detailed Environmental Management Plans (mitigation and enhancement 

plan, compensation and contingency plan as well as monitoring plan).  

1.6 Limitations 

12. This is a comprehensive study and needed huge data coverage while duration of the 

study is very short. This study needed data of a full hydrological cycle which was not  

possible to collect within the specified period.  Under this study, baseline data collection and 

public consultation in 5 polders and screening of data would need more time than that 

provided in the ToR. Therefore, most of the baseline data have been collected from 

secondary sources and primary data during field visit within the given time.  

1.7 EIA Study Team 

13. The multi-disciplinary EIA study team included the following professional from 

CEGIS: 

Dr. Ahmadul Hassan, Water Resources Engineer/ Team Leader 

Mr.  Mobsher Bin Ansari, Socio-economist 

Mr.  Md. Ebrahim Akanda, Soil and Agriculture Specialist 

Dr. Ashraful Alam, Fishery Specialist 

Mr.  Md. Amanat Ullah, Ecologist 

Mr. Mohammad Saidur Rahman, GIS/RS Specialist 

Mr . Fahad Khadim Khan, Junior Engineer 

Ms. Laila Sanjida, GIS/RS Analyst 

Mr.  Md. Azizur Rahman, Field Researcher 

Mr.  Md. Shahadat Hossain, Field Researcher 

Mr.  Md. Shahidur Rahman, Enumerator 
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14. The following professionals from different discipline were also been involved in the 

EIA study in order to strengthen the team further.  

Mr. Mujibul Huq, Environmental Advisor 

Mr. Syed Ahsanul Haque, Disaster Management Specialist 

Ms. Anushila Mazumder, Environmentalist 

Ms. Tahmina Tamanna, Civil Engineer 

Mr. Tanvir Ahmed, Water resources Modeller 

Mr. Md. Shafi-Ul-Alam, GIS Analyst 

Ms. Mashuda Parvin, Junior Ecologist 

1.8 Report Format 

15. This EIA report contains the following 11 (eleven) chapters: 

Chapter 1:  Background, study area, objectives, scope of work in addition to presenting 

the list of the multi-disciplinary EIA study team members. 

Chapter 2: The policy, legal and administrative framework. 

Chapter 3: Approach and Methodology followed for conducting the EIA study. 

Chapter 4: Description of the project including the present status of the infrastructure and 

the proposed interventions. 

Chapter 5: Environmental condition with respect to meteorology, seismicity, water 

resources, land resources, agriculture, livestock, ecological resources and 

socio-economic condition. 

Chapter 6: Social condition with respect to demography, livelihood, quality of life etc. in 

the polder area. 

 

Chapter 7: Public Consultation and Disclosure. 

Chapter 8: Assessment of the impacts of the proposed interventions of the rehabilitation 

plan on the environmental and social components pertaining to water 

resources, land resources, agriculture, livestock, ecological resources and 

socio-economic condition. 

Chapter 9:  Assessment of Cumulative, Induced and Reciprocal Impact.  

Chapter 10: Environmental Management Plan (EMP). 

Chapter 11: Conclusion and Recommendations. 
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2 Policy, Legal and Administrative Framework  

16. Development projects are governed by legal and/or institutional requirements. Thus, 

review of relevant policy, strategy and regulatory issues are very important for any project 

proponent before actual execution of a program or plan. The proponent has to be well aware 

of these requirements and comply with the provisions as applicable and necessary. A review 

of the relevant national legislative, regulatory and policy requirements are presented in the 

following sections. The key pieces of policy and legislation which apply to such project 

execution program are described in this chapter. 

2.1 National Policies and Legislations 

2.1.1 The National Environment Policy, 1992 

17. The National Environment Policy was adopted by the Government of Bangladesh in 

1992, with the aim to maintain ecological balance and overall development through 

protection and improvement of environment and to protect the country against any natural 

disaster. The Policy provides the broader framework of sustainable development in the 

country. It also stated all major undertakings, which will have a bearing on the environment 

and need an initial environmental examination (IEE) and environmental impact assessment 

(EIA) before initiation of the project. The Policy designates the Department of Environment 

(DoE), as the approving agency for all such IEE/EIAs to be undertaken in the country. 

18. The policy guidelines of fifteen sectors are stated in the Policy. Under the óWater 

Development, Flood Control and Irrigationô sector (Section 3.5), it states that it is required to 

conduct EIA before undertaking projects for water resources development and management 

(Section 3.5.7). 

19. Section 3.5.2 states that it is required to ensure water development activities and that 

irrigation networks should not create adverse environmental impacts and the Section 3.5.3 

provides, óensure that all steps taken for flood control, including construction of 

embankments,.... be environmentally sound at the local, zonal and national levelô. According 

to the Section 3.5.5 of the Policy, the rivers and all water bodies are to be free from pollution. 

The Environment Policy sets out the basic framework for environmental action, together with 

a set of broad sectoral action and guidelines (MoEF, 1992).  

2.1.2 National Environmental Management Action Plan (NEMAP) 1995 

20. The National Environmental Management Action Plan (NEMAP) is a wide range and 

multi-faceted plan, which builds on and extends the statements set out in the National 

Environmental Policy. NEMAP was developed to address issues and management 

requirements for the period 1995 to 2005 and set out the framework within which the 

recommendations of the National Conservation Strategy are to be implemented. 

21. NEMAP has the following broad objectives: 

¶ Identification of key environmental issues affecting Bangladesh; 

¶ Identification of actions necessary to halt or reduce rate of environmental 

degradation; 

¶ Improvement of the natural and built environment; 

¶ Conservation of habitats and biodiversity; 
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¶ Promotion of sustainable development, and 

¶ Improvement in the quality of life of the people. (MoEF, 1995) 

¶ Proposed National Wetland Policy (Draft 1998) 

22. The Wetland Policy is dated April 1998 but refers to documents dated December 

1998, and appears to be in an early draft stage. The draft policy defines wetlands as areas 

of land surface which are seasonally flooded or remain under water permanently, either 

naturally or artificially, that may perform some known functions such as water reservoir, 

groundwater recharge, capture fishery area, aquaculture fish sanctuary, wild life sanctuary, 

navigation channel, cultivated area, etc. Such a broad definition effectively encompasses 

most of the country. 

2.1.3 The National Water Policy, 1999 

23. The National Water Policy of 1999 was adopted to ensure efficient and equitable 

management of water resources, proper harnessing and development of surface and ground 

water, availability of water to all concerned and institutional capacity building for water 

resources management. The policy considers water as being essential for human 

development, socio-economic development, poverty alleviation and preservation of the 

natural environment. 

24. Sub-clause (b) of Section 4.5 states that planning and feasibility studies of all 

projects (relevant to water resources management or development or have interference on 

water sector) will follow the Guidelines for the Project Assessment (GPA), the Guidelines for 

Peoples Participation (GPP), the Guidelines for Environmental Impact Assessment (EIA), 

and all other instructions that may be issued from time to time by the Government. Giving 

importance on the navigation sector, sub-clause (a) of section 4.10 states that if a project 

may cause disruption to navigation, adequate mitigation measures should be taken. The 

stated objectives of the draft policy are: 

¶ Establish the key principles by which wetland resource can be used in a 

sustainable manner; 

¶ End existing unsustainable practices in wetlands, so as to stop and reverse the 

decline in their productivity; 

¶ Ensure that measures are taken to maintain existing levels of biological diversity in 

wetlands; 

¶ Maintain the functions and values derived from wetlands throughout Bangladesh; 

¶ Actively promote the recognition and integration of wetland functions in resource 

management and economic development decision-making, with particular regard to 

sectoral policies and programs in the water, fisheries, agriculture, industries and 

infrastructure sectors. 

25. The draft describes the importance of wetlands to the environment of Bangladesh 

and makes cross-references to the various recent government policy issues that relate to 

wetland management. In its draft form, it provides a series of recommendations as found in 

other policies (MoEF, 1999). 

2.1.4 The National Biodiversity Strategy and Action Plan for Bangladesh 2004 

26. The Biodiversity Conservation Strategy and Action Plan 2004 (BCSAP) is a wide 

ranging and multi-faceted plan, which is also closely related to the statements set out in the 

National Environment Policy. The BCSAP has the following broad objectives: 
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¶ Identification of key environmental issues affecting Bangladesh; 

¶ Identification of actions necessary to halt or reduce the rate of environmental 

degradation; 

¶ Improvement of the natural and built environment; 

¶ Conservation of habitats and biodiversity; 

¶ Promotion of sustainable development;  

¶ Improvement in the quality of life of the people (MoEF, 2004). 

2.1.5 Bangladesh Climate Change Strategy and Action Plan (BCCSAP) 

27. The Bangladesh Climate Change Strategy and Action Plan 2009 is built on the 

following Six pillars: 

i. Food security, social protection and health to ensure that the poorest and most 

vulnerable in society, including women and children, are protected from climate 

change and that all programs focus on the needs of this group for food security, safe 

housing, employment and access to basic services including health; 

ii. Comprehensive disaster management to further strengthen the countryôs already 

proven disaster management system to deal with increasingly frequent and severe 

natural calamities; 

iii. Infrastructure to ensure that existing assets are well maintained and fit-for-purpose 

and that urgently needed infrastructure is put in place to deal with the likely impact of 

climate change; 

iv. Research and knowledge management to predict the likely scale and timing of 

climate change impacts on different sectors of the economy and socio-economic 

groups, to underpin future investment strategies and to ensure that Bangladesh is 

networked with the latest global thinking on science and best practices of climate 

change management; 

v. Mitigation and low carbon development to ensure low carbon development options 

and implement these as the countryôs economy grows over the coming decades and 

the demand for energy increases; and 

vi. Capacity building and institutional strengthening to enhance the capacity of 

government ministries and agency, civil society and the private sector to meet the 

challenges of climate change and mainstream them as part of development action 

(MoEF, 2009). 

2.2 Legal Framework 

2.2.1 Water Resources Management Legislation 

The Irrigation Act, 1876 (Bengal Act Iii Of 1876) 

28. This Act provides the government with the power to regulate the application or use of 

irrigation water in Bangladesh. It also provides the provision for compensation or disclaimer 

to the government with regard to irrigation project activities. 

The Protection and Conservation of Fish Act, 1950 (Bengal Act XVIIIOf 1950) 

29. This Act provides power to the government to: 
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¶ Make and apply rules in any water or waters for the purposes of protection of 

fisheries.  

¶ Prohibit or regulate the erection and use of fixed engines; and the construction, 

temporary or permanent, of weirs, dams, bunds, embankments and other 

structures.  

¶ Prohibit the destruction of fish by explosives, guns, and bows in inland or coastal 

areas. 

¶ Prohibit the destruction of fish by means of poisoning, pollution and effluents. 

¶ Prescribe the seasons during which fishing is allowed. 

¶ Prohibit fishing in all waters during spawning periods. 

¶ Specify the officials with authority to detect breaches. 

The Embankment and Drainage Act 1952 

30. This is an Act to consolidate the laws relating to embankment and drainage and 

make better provisions for the construction, maintenance, management, removal and control 

of embankments and watercourses or the better drainage of lands and for their protection 

from floods, erosion or other damage by water.  

31. According to the Section 4 (1) every embankment, watercourse and embanked tow-

path maintained by the Government or the Authority, and all land, earth, pathways, gates, 

berms and hedges belonging to or forming part of, or standing on, any such embankment or 

water-course shall vest in the Government or the Authority, as the case may be. 

32. The Section 56 (1) states that, persons will be subjected to  a penalty of500 taka or 

imprisonmenté if he erects, or causes of willfully permits to be erected, any new 

embankment, or any existing embankment, or obstructs of diverts, or causes or willfully 

permits to be obstructed or diverted, any water course. This section could be applied to the 

person causing damage to the protective works. 

The Inland Water Transport Authority Ordinance, 1958(E.P. Ordinance No. LXXV of  1958) 

33. This is an ordinance to set up an authority for the development, maintenance and 

control of inland water transport and certain inland navigable waterways in Bangladesh. The 

authority is mandated to perform any other function such as, carrying out river conservancy 

work, including river training for navigation purposes and aiding navigation; drawing up 

programs on dredging requirements and priorities for the efficient maintenance of existing 

navigable waterways; and reviving dead or dying rivers, channels, or canals, including 

developing new channels and canals for navigation. 

The Government Fisheries (Protection) Ordinance, 1959 (Ordinance No. XXIV of 1959) 

34. This ordinance provides power to the government to declare any area as Khas 

managed fisheryô to bring it under the management and control of the government. No 

person shall fish in such an area without a valid fishing license issued by such authority as 

may be prescribed under the Act. 

The Bangladesh Irrigation Water Rate Ordinance, 1983 (Ordinance No. XXXI of 1983) 

35. An Ordinance to consolidate and amend the law related to the imposition of a water 

rate for the supply, regulation or storage of water for irrigation or drainage purposes. 

Imposition of water rate - (I) Whenever the government is of the opinion that lands within any 
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area is benefited or is likely to be benefited by water supplied or regulated by the 

government or the Board or the Corporation through any canal during any financial year. The 

Government may, by notification, declare its intention to impose in such area, hereinafter 

referred to as the notified area, a water rate for such financial year provided that the water 

rate so specified for a crop season shall not exceed such rate as may be prescribed and 

provided further that the water rate intended to be imposed may vary from one notified area 

to another. 

The Ground Water Management Ordinance, 1985 (Ordinance No.Xxvit of 1985) 

36. This is an Ordinance to manage ground water resources for agricultural production. 

This act authorizes the Thana Parishad to grant license for installing tube wells in their 

jurisdiction areas. It may grant the license if the Thana Parishad is satisfied that the 

installation of the tubewell applied for  

¶ will be beneficial to the areas where it is to be installed, or 

¶ will not have any adverse affect upon the surrounding areas, or 

¶ is otherwise feasible. 

The Protection and Conservation of Fish Rules (1985) 

37. These are a set of rules in line with the overall objectives of the Fish Act. Section 5 of 

the Rules requires - ñNo person shall destroy or make any attempt to destroy any fish by 

explosives, gun, bow and arrow in inland waters or within coastal watersò. Section 6 of the 

Rules states -ñNo person shall destroy or make any attempt to destroy any fish by poisoning 

of water or the depletion of fisheries by pollution, by trade effluents or otherwise in inland 

watersò. 

Panishampad Parikalpana Ain (Water Resources Planning Act, 1992) 

38. Under this Act, the government is authorized to set up a Water Resources Planning 

Organization (WARPO), which would prepare a master plan for the development of water 

resources and through a technical committee, advice all other agencies related to the issue 

of water resources development use. 

2.2.2 Environmental Legislation 

39. Bangladesh Wild Life (Preservation) Order, 1973 (P.0. No. 23 of 1973) and Act, 1974 

The Bangladesh Wild life Preservation (Amendment) Act 1974 provides for the following 

main effects: 

- This Act provides power to the government to declare areas as game reserves, wild 

life sanctuaries and national parks to protect the countryôs wild life. This Act also 

provides legal definitions of the protected areas as follows: 

- ñGame reserveò means an area declared by the government as such for the 

protection of wild life and increase in the population of important species wherein 

capturing of wild animals shall be unlawful; 

- óNational parkô means comparatively large areas of outstanding scenic and 

natural beauty with the primary objective of protection and preservation of 

scenery, flora and fauna in the natural state to which access for public recreation 

and education and research may be allowed; 
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- óWild life sanctuaryô means an area closed to hunting, shooting or trapping of wild 

animals and declared as such under Article 23 by the government as undisturbed 

breeding ground primarily for the protection of wild life inclusive of all natural 

resources, such as vegetation, soil and water. 

- Under this law hunting, killing, capturing, trading and exporting of wild life and wild life 

products are regulated. The Act also designates a list of protected species and game 

animals. 

40. Provided that the government may, for scientific purposes or for aesthetic enjoyment 

or betterment of scenery, relax all or any of the prohibitions specified. 

Environment Conservation Act (1995, Amended in 2000 & 2002) 

41. The Bangladesh Environment Conservation Act of 1995 (ECA ô95) is currently the 

main legislation in relation to environment protection in Bangladesh. This Act is promulgated 

for environment conservation, environmental standards development and environment 

pollution control and abatement. It has repealed the Environment Pollution Control 

Ordinance of 1977. 

42. The main objectives of ECA ô95 are: 

¶ Conservation and improvement of the environment; and  

¶ Control and mitigation of pollution of the environment. 

43. The main strategies of the Act can be summarized as: 

¶ Declaration of ecologically critical areas and restriction on the operations and 

processes, which can or cannot be carried/initiated in the ecologically critical areas; 

¶ Regulations in respect of vehicles emitting smoke harmful for the environment; 

¶ Environmental clearance; 

¶ Regulation of the industries and other development activitiesô discharge permits; 

¶ Promulgation of standards for quality of air, water, noise and soil for different areas 

for different purposes; 

¶ Promulgation of a standard limit for discharging and emitting waste; and 

¶ Formulation and declaration of environmental guidelines. 

44. Before any new project can go ahead, as stipulated under the rules, the project 

promoter must obtain Environmental Clearance from the Director General. An appeal 

procedure does exist for those promoters who fail to obtain clearance. Failure to comply with 

any part of this Act may result in punishment to a maximum of 3 years imprisonment or a 

maximum fine of Tk. 300,000 or both. The Department of Environment (DoE) executes the 

Act under the leadership of the Director General (DG) (MoEF, 1995). 

The Environment Conservation Rules, 1997 

45. These are the first set of rules, promulgated under the Environment Conservation Act 

of 1995 (so far there have been three amendments to this set of rules - February and August 

2002 and April 2003).  

46. The Environment Conservation Rules of 1997 has provided categorization of 

industries and projects and identified types of environmental assessments needed against 

respective categories of industries or projects. 
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47. Among other things, these rules set (i) the National Environmental Quality Standards 

for ambient air, various types of water, industrial effluent, emission, noise, vehicular exhaust 

etc., (ii) the requirement for and procedures to obtain environmental clearance, and (iii) the 

requirement for IEE and EIA according to categories of industrial and other development 

interventions. 

48. The Rules are not explicit for water development projects. Rather, this is covered 

under the broader heading of ñexploration, extraction and distribution of mineral resourcesò 

under the óRedô category projects. 

49. The DoE has issued EIA Guidelines and addresses the IEE and EIA for several 

sectors and activities. Each Project Proponent shall conduct an IEE or EIA and is expected 

to consult and follow the DoE guidelines (MoEF, 1997).   

Bangladesh Environment Conservation Act (Amendment 2000) 

50. This amendment of the Act focuses on: (1) ascertaining responsibility for 

compensation in cases of damage to ecosystems, (2) increased provision of punitive 

measures both for fines and imprisonment and (3) fixing authority on cognizance of offences. 

Environment Court Act, 2000 

51. The Environmental Court Act, 2000 provide for the establishment of environment 

courts and matters incidental thereto. This act also provides the jurisdictions of environment 

court, penalty for violating courtôs order, trial procedure in special magistrateôs court, power 

of entry and search, procedure for investigation, procedure and power of environment court, 

authority of environment court to inspect, appeal procedure and formation of environment 

appeal court.  

Bangladesh Environment Conservation Act (Amendment 2002) 

52. This amendment of the Act elaborates on: (1) restriction on polluting automobiles, (2) 

restriction on the sale and production of environmentally harmful items like polythene bags, 

(3) assistance from law enforcement agencies for environmental actions, (4) break up of 

punitive measures and (5) authority to try environmental cases. 

2.3  Procedure for Environmental Clearance 

53. The Environmental Legislation in Bangladesh, particularly the Bangladesh 

Environment Conservation Act, 1995 (Amended in 2002), states that any development 

project shall require óEnvironmental Clearanceô from the Department of Environment (DoE) 

so as to ensure environmental sustainability. The proposed rehabilitation activities of coastal 

polders under Blue Gold Program (Component 2: Water Resources Management)  falls 

under the "Red Category" as per the Environment Conservation Rules, 1997, which requires 

submitting a report on the Environmental Impact Assessment (EIA)  to DoE, including a 

detailed Environmental Management Plan (EMP). This report is to be assessed by the DoE 

and based on the overall environmental friendliness and socio-economic viability of the 

project, Environmental Clearance may be obtained. The process of obtaining clearance from 

the DoE is presented in Figure 2.1 below. 

54. The Environment Conservation Rules place construction/reconstruction/expansion of 

flood control embankments, polders, and dykes into the Red category.  The proposed project, 

according to the DoE, is considered under the Red category of the Environmental 

Conservation Rules, 1997. 
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55. In order to obtain an Environmental Clearance Certificate for the project from the 

DoE, the following documents/ materials are to be submitted with the application: 

¶ Feasibility Report for the Project (where applicable) 

¶ Environmental Impact Assessment (EIA) Report  

¶ Environmental Management Plan (EMP) 

¶ No Objection Certificate from relevant Local Authority (where applicable) 

¶ Other necessary information, (where applicable) 

2.4  Environmental Quality Standards 

56. Environmental quality standards for air quality and noise for Bangladesh are 

furnished in the following tables. 

Table 2.1: Bangladesh Standards for Ambient Air Quality (all values in micrograms 

per cubic meters)  

Sl. 

No. 
Area 

Suspended 

Particulate 

Matters (SPM) 

Sulfur 

Dioxide 

(SO2) 

Carbon 

Monoxide (CO) 

Oxides 

Nitrogen 

(NOx) 

1 Industrial and mixed 500 120 5000 100 

2 Commercial and mixed 400 100 5000 100 

3 Residential and rural 200 80 2000 80 

4 Sensitive 100 30 1000 30 

Source: Schedule-2, Rule 12, Environment Conservation Rules of 1997 (Page 3123. Bangladesh 
Gazette, 28 August 1997) (translated to English) 

Note: 

At national level, sensitive area includes monuments, health center, hospital, archeological site, 
educational institution, and government designated areas (if any). 

 Industrial units located in areas not designated as industrial areas shall not discharge pollutants 
which may contribute to exceeding the standard for air surrounding the areas i e residential and rural 
areas and sensitive areas. 

Suspended Particulate Matter means airborne particles of a diameter of 10 micron or less. 
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Figure 2.1: Steps Involved in Environmental Clearance Following DoE Guidelines 
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Table 2.2: Bangladesh Standards for Noise  

Sl. 

No. 
Area Category 

Standard Values (all values in dBA) 

Day Night 

1 Silent Zone 45 35 

2 Residential area 50 40 

3 
Mixed area (basically residential and together 

used for commercial and industrial purposes) 
60 50 

4 Commercial area 70 60 

5 Industrial area 75 70 

Source: Schedule 4, Rule-12, Environment Conservation Rules, 1997 (Page 3127, Bangladesh 
Gazette, 28 August 1997) (translated from Bengali to English) 

Note: 

¶ The time from 6 a.m. to 9 p.m. is counted as daytime. 

¶ The time from 9 p.m. to 6 a.m. is counted as night time. 

¶ Area up to a radius of 100 meters around hospitals or educational institutions or 

special institutions/ establishments identified/to be identified by the Government is 

designated as Silent Zones where use of horns of vehicles or other audio signals, 

and loudspeakers are prohibited. 

2.5  Administrative Framework  

57. Bangladesh Water Development Board (BWDB) is responsible for implementing 

flood control/drainage improvement/irrigation/ river erosion related water development 

projects in Bangladesh. The organization has long experience in implementing such projects 

with its own institutional resources. There are planning, design, implementation and 

Operation & Maintenance (O&M) sections to implement this kind of projects. It has also 

project evaluation section, which monitors and evaluates the implementation status of 

projects.  

58. Within the organizational structure of BWDB, there is no position for taking care of 

environmental issues. Although BWDB has few positions of environment, forestry and 

fisheries professionals as Research Officers  working in BWDB head office in Dhaka, there 

is no such professional position in Zone/Circle/Division office at local level, who can 

implement and monitor the óEnvironmental Management Plan (EMP)ô of any project. In 

current practice of BWDB, there is no provision for keeping such professional or forming any 

unit for implementing EMP while implementing any project. Nevertheless, there are  officers 

at junior and  senior levels,  who have training on environmental management of water 

resources development projects. Those officers can contribute towards implementation of 

EMP and monitor the environmental concerns of the projects. Since BWDB has large 

institutional set up and human resources from national to local level, it will be very much 

convenient to mobilize required resources for implementing EMP. 
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3 Approach and Methodology  

3.1 EIA Process 

59. The guideline for environmental impact assessment of water sector projects, 

developed by the Flood Plan Co-ordination Organization (FPCO) in 1992 and updated by the 

Water Resources Planning Organization (WARPO) in 2003 is followed for conducting the 

Environmental Impact Assessment (EIA) study of ñRehabilitation of Polder 22ò.The process 

followed for conducting the EIA study included 9+1 steps as shown in Figure 3.1 and 

activities undertaken in each step is described in the following sections. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: The EIA Process

Project Design and Description 
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3.2 Project Design and Description 

60. The rehabilitation activities or interventions which are to be implemented under the 

Blue Gold Program were identified. The area of influence (or Project area for short) was 

demarcated. This included the area inside the polder where most of the Project interventions 

would take place, and the area immediately outside the polder embankments (this area 

could be used for staging of construction works, material stockpiling, and/or earth borrowing). 

A detailed description of the proposed works to be carried out has been provided. 

Supplementary information on design and implementation of the project interventions were 

collected from Blue Gold officials. Afterwards, a field investigation was carried out by the EIA 

study team, which helped in the verification of locations and rationale of proposed 

interventions, and identified the existing water management and other small scale problems. 

The existing situation of the available water management infrastructures have been 

inspected during field investigation. An Operation and Maintenance plan for the rehabilitation 

works has been developed. Furthermore, the potential benefits of the project have also been 

assessed. Environmental and Social Baseline 

61. Baseline data collection was conducted as a pre-requisite for this EIA study. The 

baseline condition of the project area was drawn according to information collected from 

secondary and primary data sources through literature review, field investigations and 

consultation with different stakeholders. The baseline condition was established in respect of 

meteorology, seismicity, water resources, land resources, agriculture, livestock, fisheries, 

ecosystems and socio-economic conditions including identification of problems in respect to 

the proposed project site and adjoining area. The baseline data  collection and analyzing 

methodology are presented in  the following section:- 

3.2.1 Source and Methodology of Data Collection/ Analysis 

a. Climate and Meteorology  

62. Data on different meteorological prarameters such as rainfall, evapo-transpiration, 

temperature, sunshine hours, humidity and wind speed were used for assessing the existing 

climate which is directly related to the water resources of the study area. The nearest station 

of Bangladesh Meteorological Department (BMD) at Khulna (which is 7 km away from Polder 

30), was selected. The data was collected from the National Water Resources Database 

(NWRD), which contains long time series of temporal data showing daily values for 

meteorological stations. For better accuracy, monthly average data on rainfall has also been 

analyzed using the rainfall stations of Bangladesh Water Development Board (BWDB) at 

Dumuria (8 km away from polder) and Chalna (2.5 km away from the polder).A thiessen 

polygon was plotted around the BWDB rainfall stations, using the ArcGIS software, and the 

spatial contribution of rainfall into the polder from different stations were assessed. . 

Reference evapotranspiration (ETo) values (from 1984 to 1998) and pan evaporation values 

(from 1992 to 2011) have been collected for the Khulna BMD station (NWRD). The pan 

evaporation values have been multiplied by a co-efficient of 0.8 (Mainuddin et al, 2014) to 

get the actual evapotranspiration. The issue of climate change has been discussed on a 

regional scale. Through the review of existing literatures on different climate change 

scenarios for Khulna district, an understanding has been obtained regarding the probable 

climate change consequences in future.  

b.  Topography and Seismicity  

63. The general geological features and the seismicity of the project and its surrounding 

areas were collected from available secondary literature and Geological Survey of 
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Bangladesh. The topographical data was collected from Geological Survey of Bangladesh 

and National Water Resources Database (NWRD) of Water Resources Planning 

Organization (WARPO). 

c. Water Resources  

64. Water resource data under the heading river hydrology, river morphology, ground 

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

collected from secondary sources and primary observation. Multidisciplinary professionals 

from the study team received feedbacks from local people during their field investigations. 

Major river systems were identified for hydrological and morphological investigation through 

historical and current data collection and analysis. Specific areas or points of interest were 

selected for collecting data on special hydrological and morphological events such as river-

khal-beel network, water availability, drainage pattern, water quality (surface and ground 

water), flash flood, risk of erosion or sedimentation etc. 

65. Field visits were made to the study area and primary data on water resources 

components were collected through discussion with stakeholders. A checklist was used to 

obtain the information on different resources. Local knowledgeable persons and community 

representatives were also interviewed. During field visits, the multidisciplinary EIA team 

members made professional observations pertaining to their individual areas of expertise. 

The impact of the óRehabilitation of Polder 22ô on water resources components were 

assessed by analyzing collected data, community knowledge analysis and professional 

justification of water resources managers. The management plan for water resources 

components was incorporated to assess impact risk and water resources status using 

stakeholdersô requirement and expertsô judgment. 

66. The specific data on different events of water resources were collected from the 

different sources. The monthly average water levels were collected from the BWDB surface 

water measuring station at Chalna (Rupsa-Passur River). Values on monthly average 

groundwater levels and annual variation of Ground Water Table (GWT) were collected from 

the BWDB observation well at Chalna (KHU003). Data on water quality were measured in 

site, collecting surface and ground water samples from different locations within the polder. 

Surface water salinity was measured from different locations during high tide (mostly near 

the high water slack period). Information on different water resources functions, problems 

and uses were collected through intensive local level consultations. 

d. Land Resour ces 

67. The Agro-ecological Region of the proposed study area has been identified using 

secondary sources (FAO/UNDP). The land use, land type, soil texture data have also been 

collected from Upazila Land and Soil Resources Utilization Guide (Upazila Nirdeshika) of 

Soil Resources Development Institute (SRDI). The secondary data of these parameters have 

been verified at field level through physical observations as well as in consultation with the 

local people and officials of the DAE during field visit. 

e. Agricultu ral Resources  

68. Data on agricultural resources included farming practices, crop production 

constraints, existing cropping patterns, crop variety, crop yield, crop damage and agricultural 

inputs used. Agriculture data were collected from primary sources through extensive field 

survey by developing questionnaire and in consultation with local people and concerned 

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

from the upazila DAE office. Crop production was determined using the formula:  



Approach and Methodology 

22 

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

damaged yield.  

¶ The crop damage (production loss) was calculated using the formula:  

¶ Crop production loss = Total cropped area ×normal yield-(damaged area ×damaged 

yield+ damage free area × normal yield).  

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

f. Livestock Resources  

70. Present status of livestock (cow/bullock, buffalo, goat and sheep and poultry (uck and 

hicken) in the study area have been evaluated at field level survey in consultation with the 

local people through Participatory Rural Appraisal (PRA), Rapid Rural Appraisal (RRA) and 

Key Informants Interview (KII). Livestock resources data were also collected from secondary 

sources from upazila livestock office. 

g. Fisheries Resources  

Data Collection Methods  

71. The fisheries data were collected for the EIA study by considering the seasonal 

variance of dry and wet seasons. Prior to going for data collection, a checklist and 

questionnaire were developed (Appendix I). The checklist included all kinds of information in 

the context of existing and potential structures of the project. A combination of survey 

techniques was used for data collection. The survey techniques included sampling site 

selection, data collection, data analysis and reporting. The sequential interpretations of the 

methodological approach are described below: 

Sampling Site Selection  

72. Existing and proposed basin wise sites were selected for data collection. Sampling 

sites varied depending on the size of the water bodies. During site selection concentration 

was given on the intervened area and non-intervened area to find the difference between 

them in terms of fisheries impact.  

Data Collection  

73. Data were collected in multiple ways which can be broadly classified into two classes, 

for instance, (i) primary data and (ii) secondary data. Primary data were collected from the 

fishing community, fisher households and local key informants, and secondary data were 

collected from upazila fisheriesô office during field visits. 

Habitat Identification  

74. Fish habitat classification was made based on physical existence and were 

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

khal, floodplain, borrow pit and beel. The culture fish habitats included homestead culture 

fish pond, commercial fish farm etc.  

Capture and Culture Fish Habitats  

75. Capture fish habitat assessment was done through Fishing Effort Survey (FES), 

Frame Survey (FS), micro scale Catch Assessment Survey (CAS), habitat based species 

diversity & composition, identification of species of conservation significance, identification of 

potential fish habitat prescribing to restore for fish conservation, fish migration survey, 
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habitat identification for fish conservation. Culture fish habitat assessment was done through 

homestead culture fish pond survey and commercial fish farm survey. 

Associated Information  

76. Information on post harvest activities, forward and backward linkages, fisher 

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

infrastructure and fisher vulnerability, etc. were also collected. 

Secondary Data Collection  

77. Relevant secondary data were collected from the upazila fisheries office from their 

annual report and from various literature/study.  

Data Analysis and Output  

78. Fish production for individual habitats were obtained through a series of calculation 

procedures using the collected information of FES, FS, CAS and Habitat area. An aggregate 

of the fish production from all habitat types, was estimated to be the total fish production of 

the study area. Secondary information those were collected from the UFOs and literatures 

were blended with primary data for production estimation 

h. Ecological Resources  

79. Information on bio-ecological zones and their characteristics has been collected from 

the publication of International Union for Conservation of Nature (IUCN). For ecological 

baseline, terrestrial and riverine ecology including flora, birds, reptiles, amphibians, 

mammals, and migratory birds. The field activities included collection of ecosystem and 

habitat information, sensitive habitat identification, identifying ecological changes and 

potential ecological impact.  

80. The land use information on different ecosystem was generated through analysis of 

the high resolution optical satellite images. Time series images of five years were used to 

analyze the changes in land use over time. The selected images were Landsat MSS (80 m 

resolution) of 1972 and 1973, Landsat 5 TM (30m resolution) of 1989, Landsat ETM (30m 

resolution) of 2003, IRS P6 LISS III (24m resolution) of 2013 and RapidEye (5m resolution) 

of 2014. All of the images were geo-rectified into ñBangladesh Transverse Mercatorò (BTM) 

projection. ERDAS IMAGINE software was used to perform the image classification. The 

mean signature plot for each class was verified with ground truth data.  

81. In addition to land use, the Normalized Difference Vegetation Index (NDVI) values in 

the study area were also generated to identify the vegetation development pattern in the 

area. The NDVI is a simple numerical indicator which uses the visible (VIS) and near- 

infrared bands (NIR) of electromagnetic spectrum that were used to analyze the changes of 

vegetation in different years. The NDVI is calculated from the following equation:: 

NDVI= (NIR - VIS)/ (NIR + VIS) 

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

survey and consultation with local people. Field visits were carried out in delineating the 

ecological baseline condition. Public consultation was carried out through Focus Group 

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

and fauna was developed based on field survey and data base of IUCN. 

i. Socio -economic Condition  

83. The socio-economic baseline information including the study area, demographic 

information, occupation and employment, literacy rate, drinking water, sanitation, electricity 
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facilities etc. were collected from secondary sources, i.e. BBS, 2011. The income 

expenditure of the local  people inside polder area, land ownership pattern, poverty status, 

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

information on NGOs, cultural and heritage features of the study area were collected mainly 

from primary sources through PRA and FGDs  and public consultations. 

84. The steps considered for collecting socio-economic data were as follows: 

a. Data was collected from BBS, 2011; 

b. Reconnaissance field visit and discussion with BWDB officials and local 

stakeholders for primary data collection; 

c. PRA /RRA, FGDs, KII for primary data collection  

d. Institutional Survey (IS) for primary data collection in upazila level offices which 

included Local Government Engineering Department (LGED) office, civil surgeon 

office, social service office etc. 

3.3 Scoping 

85. A scoping process was followed for selecting Important Environmental and Social 

Components (IESCs) which are likely to be impacted by the proposed interventions of 

óRehabilitation of Polder 22ô. Scoping was done in two stages. Individual professionals of EIA 

study team made a preliminary list of the components pertaining to their disciplines, which 

could be impacted by the project. The second stage included village scoping sessions where 

stakeholder perceptions were obtained about those environmental and social components. 

Professional judgment of the EIA team members as well as the stakeholder opinion obtained 

in the scoping sessions was considered in selecting the IESCs. 

3.4 Bounding 

86. Area likely to be impacted by óRehabilitation of Polder 22ô was delineated in 

consultation with the Blue Gold Authority and feedback received from the local people during 

baseline consultation. In addition, processed RS tools were also used for this purpose. 

87. A semi-distributed hydrological model SWAT (Soil and Water Assessment Tools) 

was setup in order to assess availability of water for the study area. Hydrodynamic modeling 

was simulated using Delft 3D as modeling tool. All data used in the model calibration 

(including topography, soil maps, land use maps, and weather data, river network and cross-

section, water level, discharge and salinity) and simulation were obtained from different 

sources. Furthermore, participatory public consultations were carried out for validation of the 

model outputs, and drawing socio-technical conclusions. 

3.5 Major Field Investigation 

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

project after obtaining the detailed rehabilitation plan from the project authority.. Intensive 

data on the IESCs were collected from the field during major field investigation stage. In this 

case, information on the IESCs were gathered through a mixed method including RRA, PRA 

and KII using checklists for water resources, land resources, agriculture, livestock, fisheries, 

ecosystem and socio-economic components. Intensive consultation with the local people 

was carried out in each case for securing peopleôs participation. The multidisciplinary EIA 

study team members also made professional observations and justification during the field 

visits. This time the concentration was on the historical status and public responses for the 

IESCs and the possible condition of the same against the proposed interventions. 
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89. Environmental and Social Impact Assessment Environmental and social impacts of 

the proposed interventions for óRehabilitation of Polder 22ô on the IESCs have been 

assessed through several sets of activities. Impacts are caused as a result of interaction of 

specific project activities with the existing environmental settings. The impacts of proposed 

interventions were estimated on the basis of difference between the future-without-project 

condition and the future-with-project condition. Conditions were generated through trend 

analysis and consultation with the local people. This reflected conditions of IESCs in 

absence of the proposed interventions. Changes expected to be brought about due to the 

proposed interventions were assessed to generate the condition. Comparison and projection 

methods were used for impact prediction. This included both positive and negative impacts 

which were considered in the preparation of the environmental management plan. 

90. The sequence of assessment of environmental and social impact was as follows: 

i. Changes in the status of the IESCs pertaining to water resources; 

ii. Changes in the status of the IESCs pertaining to land resources, agriculture, 

livestock and poultry; 

iii. Changes in the status of the IESCs pertaining to fisheries; 

iv. Changes in the status of the IESCs pertaining to ecological resources; and  

v. Changes in the status of the IESCs pertaining to socio-economic condition. 

3.6 Impact Quantification and Evaluation  

91. At this stage, attempts were made to quantify the impacts of the proposed 

interventions on the IESCs. However, it was not possible to quantify all impacts, especially 

the impacts on some of the environmental and social components. In those cases, 

qualitative impacts were assessed and scores were assigned with plus (+) sign for positive 

impacts and minus (-) sign for negative impacts. The magnitude of both positive and 

negative impacts was indicated in a scale of 1 to 10 on extent, magnitude, reversibility, 

duration and sustainability considerations.    

3.6.1 Assessment Methodology 

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

incorporated mitigation measures adopted due to any potential impact of Project activities, 

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

size of the resource affected and their sensitivity to the change.  Potential impacts can be 

both negative and positive (beneficial), and the methodology defined below has been applied 

to define both beneficial and adverse potential impacts.  

93. The criteria for determining significance are generally specific for each environmental 

and social aspect but generally the magnitude of each potential impact is defined along with 

the sensitivity of the receptor.  Generic criteria for defining magnitude and sensitivity used for 

the Project are summarized below. 

3.6.2 Magnitude 

94. The assessment of magnitude has been undertaken in two steps.  First, the key 

issues associated with the project were categorized as beneficial or adverse. Next  , 

potential impacts have been categorized as major, moderate, minor or negligible based on 

consideration of the parameters such as:  

¶ Duration of the potential impact; 



Approach and Methodology 

26 

¶ Spatial extent of the potential impact; 

¶ Reversibility; 

¶ Likelihood; and 

¶ Legal standards and established professional criteria. 

95. The magnitude of potential impacts of the project has generally been identified 

according to the categories outlined in Table 3.1. 

Table 3.1: Parameters for Determining Magnitude  

Parameter Major Moderate Minor Negligible/Nil 

Duration of 

potential 

impact 

Long term (more 

than 35 years) 

Medium term 

lifespan of the 

project  (5 to 15 

years) 

Less than project 

life span 

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  

3.6.3 Sensitivity 

96. The sensitivity of a receptor has been determined based on review of the population 

(including proximity / numbers / vulnerability) and presence of features on the site or the 
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surrounding area. Criteria for determining receptor sensitivity of the projectôs potential 

impacts are outlined in Table 3.2.   

 

Table 3.2: 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 

3.6.4 Assessment of Residual Impacts 

97. The final step in the impact assessment process is determining the significance of 

the residual impacts, which essentially are the impacts which would be experienced even 

after implementing the mitigation/ compensatory measures.  Ideally, all of the residual 

impacts should be of negligible to low significance.  For any residual impacts having 

moderate significance, monitoring mechanism is necessary to ensure that their significance 

does not increase.  No residual impacts having major or critical significance are generally 

acceptable. 

3.7 Environmental Management Plan 

98. An Environmental Management Plan (EMP) for the proposed project is prepared 

comprising the mitigation/ enhancement measures with institutional responsibilities, 

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

documentation protocols. 

3.8 EIA Report Preparation 

99. At the end of the process, the present report is prepared incorporating all findings of 

the EIA study. 
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4 Project Description  

4.1 Background 

100. Among the five components of Blue Gold Program, EIA investigation only entails to --

Component (ii) namely, water resources management which mainly deals with the fine 

tuning and some new rehabilitation of water management infrastructures in the selected 

polders. To enable the polder against emerging challenges of erosion and sedimentation, 

increased salinization of groundwater, and cyclone surges and climate change, innovative 

and effective solutions have been suggested in connection with increasing infrastructure 

sustainability and stability. Capacity building of the BWDB officers and other responsible 

persons to ensure participatory water resources development with the community as well 

with other stakeholders, high quality standards of design and implementation, introduction of 

innovative concepts and technical solutions are the salient features of the project. 

4.2 Objective and Rationale 

101. The objective of the component two of Blue Gold Program is to ensure participatory 

water resources management in the polders for sustainable water resources development. 

The specific objectives of the program are to:  

¶ Ensure sustainability of the development of polders through effective community 

participation.  

¶ Protect floods and use water resources effectively.  

¶ Increase farmersô income and strengthen livelihood through improved productivity.  

¶ Improve environment and nearly 100% coverage of drinking water and sanitation.  

4.3 Polder Overview 

102. Polder 22 was constructed in 1970-72, and later on was rehabilitated under the 

IPSWAM project from 2003 to 2011. The polder is located in the South-Western hydrological 

region of Bangladesh, with administrative jurisdiction lying within the Khulna O&M Division, 

BWDB, Khulna. The triangular shaped polder is surrounded by Bhadra River in its North, 

Badurgachhi and Habarkhali rivers in its East and West direction respectively.  (Map 1.1)In 

the southern portion of the polder, the two rivers i.e. Badurgachhi and Habarkhaliôs 

confluence creates the Sibsa River, which directly meets the sea. 

4.4 Present Status of Water Management Infrastructures 

103. In Polder 22, there are some typical water management infrastructures in place i.e. 

peripheral embankments, drainage sluices, drainage outlets, flushing inlets and culverts. 

Based on field investigation carried out in May 2014, the study team has collected the 

following information regarding the existing infrastructure status. 

Embankments 

104. The Embankment is of 19.3 km length, with a top width of about 4 m, and crest level 

of around 4.5 m +PWD (Public Works Datum), above the Mean Sea Level (MSL). The side 

slopes are 1:2 in the Country Side (C/S) and 1:3 in the River Side (R/S), with a setback 

distance of 45-50m. The embankment plays a crucial role to the life and livelihood of the 

inhabitants inside the polder through providing protection against tidal and storm surges and 

salinity intrusion, facilitating the communication system as well. In dry season, the



Project Description 

 

30 

embankment remains dry and various modes of transportations are found. The existing 

condition of the embankment is good, except some places where the riverside slope is not 

maintaining the standard. In addition, the setback distance is not uniform throughout the 

embankment length; there are some points along the polder (at Kalinagar, Naldanga, 

Darunmallik and Bigordana) which are often subject to river bank erosion. Considering these, 

the embankment needs re-sectioning works to mitigate the associated risks. The status of 

existing embankment is shown in Picture 4.1. 
 

 
 

Picture 4.1: Existing Status of Embankments 

(a) earthen surface along most of the peripheral embankment, (b) erosion point at Kalinagar with 
nominal setback distance) 

Water Control Structures and Culverts 

105. There are two culverts, seven drainage sluices and outlets, and twenty flushing inlets 

within the area. Most of the structures are not functioning upto the desired level. The 

drainage outlets cannot drain out water properly during heavy rainfall events, and especially 

during post monsoon. The sluice gates are not effective to protect the saline water to intrude 

even when the gates are closed as the gates are mis-fitted. Similar problems exist in the 

flushing inlets of the polders. Therefore, the water control structures need immediate 

repairing. Existing status of sluice gates are shown in Picture 4.2a & b 

  

Picture 4.2: Existing Status of Sluice Gates 

(a) Drainage Sluice at Durgapur needs replacement of gate (b) Non-functional Pipe Sluice at Telikhali 
needs replacement of pipe 

(b) 

(b) (a) 

(a) 












































































































































































































































































































































































































