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Annex 1: Methodology of ESIA Study 

A. Reviewing Policies and Legal Issues 

Legislative, Regulation, and Policy Consideration  

The ESIA Report outlines the pertinent regulations and standards governing environmental quality, 

safety, and health, social issues, including those which are related to Indigenous People, protection of 

sensitive areas, protection of endangered species, siting and land use control at the local and state 

levels. Additionally, the national policies, acts, regulations and guidelines as well as development 

partner’s/project financier’s policies have been reviewed and examined the applicability of the same. 

National and International Policies, Acts, Regulations, and Guidelines  

According to Bangladesh Environmental Conservation Act (BECA, 1995), “No industrial unit or project 

shall be established or undertaken without obtaining, in the manner prescribed by rules, an 

Environmental Clearance Certificate from the Director General of DoE”. The procedure for obtaining 

Environmental Clearance Certificate (ECC) has been detailed in the Environmental Conservation Rule 

(ECR) 2023. As per this rule, some of the activities under the four sub-projects as mentioned in Section 

3.1 in the Volume I: Main Report briefly, the whole Project combinedly fall under ‘RED Category’, 

which requires an ESIA Study to obtain the SCC and ECC accordingly from DoE based on which the 

Client would start the Project implementation works.  

The pertinent policies, laws, regulations and standards governing environmental quality, health and 

safety have been reviewed and explained the possible implication of the policies, laws, regulations and 

standards on the proposed Project. This report has been prepared in compliance with all the 

applicable national policies, rules, regulations and the IFC Performance Standards on Environmental 

and Social Sustainability, 2012 and related Environmental, Health, and Safety General Guidelines, etc. 

In addition, the study team has identified the required permits, licenses and approvals to be obtained 

from different agencies in relation to health, safety, environmental and social requirements for 

implementation of the Project. 

The Study has followed the applicable national policy, legal and regulatory framework; such as: EIA 

Guidelines for Industries, 2021, the Bangladesh Environmental Conservation Act 1995 and its 

successive amendments; the Environment Court Act, 2010; National Environment Policy 2018; the 

Environmental Conservation Rules 2023; Air Pollution (Control) Rules 2022; Noise Pollution 

(Control) Rules 2006; The National Water Policy (1999); the Bangladesh Water Act 2013; the 

Bangladesh Water Rules 2018; the Solid Waste management Rules 2021; The Protection and 

Conservation of Fish Rules, 1985; Shrimp Cultivation Tax Act 1992; Shrimp Policy 2014; Fish and Fish 

Products (Inspection and Quality Control) Rules 1997; Fish and Fish Products (Inspection and Quality 

Control), Ordinance, 1983; National Fisheries Policy, 1998; the Bangladesh Labor Act 2006; the 

Immovable Property Acquisition and Possession Act 2017 etc. 

Furthermore, in context of establishing sustainable coastal and marine fisheries, various international 

conventions including available protocols, treaties and agreements have been reviewed and 

addressed (Ref. to Section 3 of the Annex E: Legislative Framework, Guidelines, and Standards) 

for safeguarding the natural resources like fisheries and aquaculture and associated manpower from 

the exploitation.  
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Lender’s Guidelines and Standards 

Being the World Bank as the lender of this Project, WBG policies and guidelines have been reviewed 

and followed. Although, WB moved from Operation Policy (OP) to Environmental and Social Standards 

(ESS), as per lender’s requirement, this ESIA study has followed the Operation Policy; OP/ BP and IFC 

Performance Standards. 

The proposed sub-projects have been classified as ‘Category B’, as the potential impacts of most of the 

activities are limited and largely mitigable and reversible according to the guideline of the WBG. 

However, since some of the activities are deemed to require further assessment for better 

understanding whether the project activities could be implemented or not, and the level of 

Environmental Assessment required. This information is expected to be obtained as an output of the 

present Environmental and Social Screening Study. Therefore, ESIA is recommended in accordance 

with OP 4.01. 

The World Bank’s Operational Policies (OPs) and Bank Procedures (BPs) which include the 

environment assessment (OP/BP 4.01), natural habitats (OP/BP 4.04), pest management (OP/BP 

4.09), involuntary resettlement (OP/BP 4.12) and Indigenous Peoples (OP 4.10) have been followed. 

These OP/BPs have also been checked whether they are triggered for the proposed Sub-Projects or 

not. Relevant OP and Directives of The World Bank are given in Annex 2 under the Volume II: 

Annexures of Main Report. 

B. Screening 

As the 1st stage of the environmental assessment for the proposed intervention, an Environmental and 

Social (ES) Screening Study has been conducted to sort out the critical issues which needs detailed 

investigation.  

Based on the study outcomes, it has been ascertained that the Project needs to conduct a detailed 

E/SIA Study for assessing the potential impacts on environment and society and suggest 

corresponding mitigation and enhancement measures including Environmental and Social 

Management Plan (ESMP) and Environmental and Social Monitoring Plan (ESMoP) with relevant 

budgets. 

C. Bounding 

During the ES screening Study, in consideration with the information of the baseline scenario and 

potential preliminary risks and impacts, the boundary of the study area has been finalized.  In this 

stage, following issues have been considered: (i) spatial extent of the potential impact of the sub-

projects (ii) habitation of dependent livelihood; (iii) accessibility; (iv) wildlife habitat, (v) position of 

the sensitive receptors etc.     

D. Project Interventions 

The proposed interventions of the sub-project have been demonstrated under the major sub-projects 

with the following information: 

• Location of the proposed project sites with the layout plan and the extent of facilities; 

• Envisaging sub-projects/activities through maps and diagrams; 

• Designs of the sub-projects will be shown on project layouts after being obtained from the 

Feasibility Study/ Project Management Unit (PMU); 

• Study area, project area and its Area of Influence (AoI);  

• Preparation of detail specifications of the sub-project activities; 
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• Preparation of project implementation time schedule. 

E. Analysis of Alternatives 

Weighted Scores of Alternatives 

An analysis has been carried out by using scoring/normalization technique and finalizing through 

summation of the weighted scores for selecting a suitable location for BMC implementation. In this 

regard, Delphi Method has been applied for identifying and selecting indicators for analyzing the 

alternatives of routes. 

Weightage factors have been allotted for each criterion through consulting with the team members 

and their expert judgements. The weightage factors were normalized to add up to 1. Weightage factors 

of each criterion will be different for each feature as their relative importance varies from feature to 

feature.  

A score has been given on the scale of 1 to 10 to each of the parameters for various options. The 

maximum score 10 represents ‘most favorable’ and the minimum score 1 represents ‘least favorable’. 

Then, the weighted scores have been computed for each criterion by multiplying its weightage with 

its respective score. 

The alternative sites were then compared on a weighted summation of scores and the option which 

secures the highest total weighted score has been selected as the preferred option. 

Site Selection 

After taking suitable site options from DoF for implementing BMC, site selection method considered 

the Physical, Biological, Socio-Economic, and Management aspects.  

Normalization 

Step-1: Normalization of Indicators Using Functional Relationship 

The indicators used in this alternative study are in different units and scales. The methodology used 

in United Nations Development Programme (UNDP)’s Human Development Index (HDI) (UNDP, 

2006)1 has been followed to normalize them. For obtaining the figures which are free from the units 

and standardizing their values, the indicators are normalized so that they all lie between 0 and 1. 

Before doing this, it is important to identify the functional relationship between the indicators and the 

performance (significance) of the two (02) site options. Two types of functional relationship are 

possible: performance increases with increase (decrease) in the value of the indicator. Assume that 

higher the value of the indicator more is the performance. In this case, it means that the variables have 

positive functional relationship with performance and the normalization is done using the following 

formula: 

 

All these scores lie between 0 and 1. The value 1 corresponds to that the option with maximum value 

and 0 will corresponds to the option with minimum value.  

 

1 United Nations Development Programme (UNDP)’s Human Development Index (HDI) (UNDP, 2006)-Reference Iyengar, N.S. and 

Sudarshan, P. (1982) A Method of Classifying Regions from Multivariate Data. Economic and political weekly, 17, 2048-2052. 
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On the other hand, higher the value of the indicator less is the performance. In this case, against the 

performance the indicator has negative functional relationship. In such case, the normalization is done 

using the below formula: 

 

Step-2: Iyengar and Sudarshan’s method 

Iyengar and Sudarshan (1982) developed a method to work-out a composite index from multivariate 

data and this methodology is statistically sound. A brief discussion of the methodology is given below. 

It is assumed that there are K indicators of feasibility and Xij, i = 1, 2,...M; j =1,2,...K are the normalized 

scores (calculated from the above mentioned formula). The level of performance of ith option, , is 

assumed to be a linear sum of Xij as: 

 

Where, are the weights. In Iyengar and Sudarshan’s method the weights are 

assumed to vary inversely as the variance over the alternative options in the respective indicators of 

their performance. That is, the weight wj is determined by 

 

Where, c is a normalizing constant such that 

 

The indicators have been identified and selected based on the significance and the criteria a multi-

criteria-based matrix has been prepared. Scoring has been given considering the Multi criteria in 

terms of physical, biological and socio-economic and management aspects. Based on the highest score, 

the best or most suitable site for implementing BMC has been selected. 

F. Description of Environmental and Social Baseline 

After screening the activities and identifying the environmental issues, the project influence area has 

been determined for detailed baseline investigation. The contemporary and world standard tools and 

techniques such as physical observation, questionnaire survey, active sampling for water quality, 

ambient air quality, noise level measurement, Key Informant Interview (KII), stakeholder 

consultation, analysis of satellite image, etc. have been used for baseline preparation.  

The baseline for each sub-project has been delineated based on the Physical environment, biological 

environment, and socio-economic environment. The detailed method of the data collection and 

analysis and delineation of baseline scenario have been provided below:  
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Table A1.1: Site Specific Baseline Data Sources and Collection Methods 

Environmental 
Sectors 

Data Type Data Sources Tools and Approach 

Physical Environment 

Meteorology 

and Climate 

Rainfall, temperature, 

evaporation, wind speed & 

direction, humidity, sunshine 

hour 

Nearest BMD Station(s):  

• Chakaria Shrimp Estate: 

Kutubdia BMD Station 

(Station ID: 11925) and 

Cox’s Bazar (Station ID: 

11927) 

• Chattogram BFDC: 

Patenga, Chattogram 

(Station ID: 11921)  

• Selected Canals under 

coastal districts: 

o Canals under 

Bagerhat and Khulna 

District: Khulna 

(Station ID: 11604) 

o Canals under Satkhira 

District: Satkhira 

(Station ID: 11610) 

• Collecting data from 

NWRD-CEGIS archive; 

• Data purchasing from 

BMD 

Land cover and 

land use 

Land cover and land use 

classification  

Most recent (as available in 

CEGIS Archive) high 

resolution (0.3 m) 

multispectral satellite 

images (World View 3) 

• Satellite Image collection 

from CEGIS Archive and 

image analysis; 

• Onscreen digitization 

through RS/GIS tools 

and techniques; and 

• Ground truthing 

Environmental 

quality (water, 

air, noise) 

i. Water quality: pH, 

Temperature, EC, TDS, 

Turbidity, Salinity, DO, 

Ammonia, Arsenic, TSS, 

Nitrate, Phosphate, Silica, 

Fluoride, Iron, Cd, Pb, Hg, 

COD, SO4, Chloride, 

Hardness, Oil and Grease, 

Salinity, DO, TDS, pH, 

Turbidity, temperature, etc. 

ii. Air quality: PM10, PM2.5, SO2, 

NOx, CO 

iii. Noise Level: dBA 

i. Horiba multi-meter 

water quality 

monitoring system (In-

situ) and/or Lab test 

ii. AirSENCE Sensor based 

air quality monitoring 

device 

iii. Kanomax handheld 

ANSI Type II noise 

meter 

• In-situ and Laboratory 

testing 

• Air Quality: Sample 

collection from ambient 

air and generate results 

from the reading in the 

machine 

• Noise Level: in-situ 

• Water Quality (In-Situ): 

pH, Temperature, EC, 

TDS, Turbidity, Salinity, 

DO: In-situ 

• Water Quality 

(Laboratory Testing): 

Ammonia, Arsenic, TSS, 

Nitrate, Phosphate, 

Silica, Fluoride, Iron, Cd, 

Pb, Hg, COD, SO4, 

Chloride, Hardness, Oil 

and Grease (Laboratory 
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Environmental 
Sectors 

Data Type Data Sources Tools and Approach 

testing will be done only 

for specific locations) 

Water 

Resources 

i. Hydrological data (water 

discharge, water level, 

seasonality of canals, water 

depth during high and low 

tide, etc.) 

ii. Water availability or 

dependable flow 

iii. Engineering design of 

structures (inlet, outlets) 

i. Ground Water level 

station (Station ID: 

COX001, COX002, 

COX004, THA001, 

THA002); field 

observation; sediment 

and water sampling 

ii. BWDB TWL (Station ID: 

163-Kobadak River, 

242- Rupsa-Pasur 

River, 01- Alaipur 

Khaldar, 153- 

Karnaphuli River, 200-

Maheshkhali Channel, 

204 Matamuhuri River) 

iii. PMU of DoF 

• Available and existing 

data collection from 

NWRD-CEGIS archive; 

• Data purchasing from 

BWDB;  

• Field observation and 

sampling  

Soil and Land 

Resources 

Land type, land use pattern SRDI, SOLARIS • Available and exiting 

updated data collection 

from NWRD-CEGIS 

archive and data 

analysis; 

• Field observation 

Soil quality SRDI  Soil Quality Maps (B, Ca, Mg, 

Organic Matter, pH, P for 

upland and wetland, K for 

upland and wetland, S for 

upland and wetland, Zn) 

Agriculture i. Agriculture practices 

ii. Crop diversity and 

Cropping intensity 

iii. Agricultural input  

iv. Irrigation status 

i. Primary: Stakeholder 

consultation, 

Entrepreneurs, 

Seed/Fertilizer dealers 

ii. Secondary: DAE-UAO, 

SAAO 

• Field observation; 

• Interview; 

• Questionnaire survey; 

• Institutional survey; 

• Active sampling 

Biological Environment 

Fisheries and 

Aquaculture 

i. Habitat type and 

characteristics 

ii. Fish biodiversity 

iii. Fish migration status 

iv. Aquaculture pattern  

v. Fish production 

vi. Market chain 

vii. Antibiotics, antimicrobial 

and fertilizers (current and 

projected) 

i. Primary: Field 

investigation, 

Stakeholder 

consultation, KII, FGD, 

CAS, FMS, etc. 

ii. Secondary: UFO, DFO, 

DD, DoF, HO, FSO, 

Community 

Organization (Shrimp 

Hatchery Association of 

Bangladesh-SHAB, 

White Fish Exporters’ 

Association, 

• Land use and Land cover 

data analysis; 

• Field observation; 

• Interview; 

• Questionnaire survey; 

• Institutional survey; 

• Active sampling 
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Environmental 
Sectors 

Data Type Data Sources Tools and Approach 

Bangladesh Trawlers 

Owners’ Association, 

Bangladesh Small Boat 

Owners Association, 

etc.), WorldFish, IUCN  

Ecology i. Ecosystem patterns 

ii. Vegetation composition 

including exotic and aquatic 

weeds. 

iii. Wildlife biodiversity 

iv. Species conservation 

significance (i.e., 

Threatened status of 

species). 

v. Existence of protected or 

national/international 

designated area. 

vi. Biological connectivity [i.e., 

sanctuaries, reserves, etc.). 

vii. Potential vector for 

diseases. 

viii. A plantation program with 

the site specific native and 

suitable tree species under 

a Plantation Journal and 

maps. 

i. Satellite image and land 

use map 

ii. Field survey data 

iii. Review of literatures 

iv. BFD, DoE 

• Land use and Land cover 

data analysis; 

• Visual observation; 

• Sample Quadrate survey; 

• Public consultation; 

• Information collection 

from IUCN Red Data 

Book, 2015 

• Interpretation of 

Geospatial data of 

Protected Area on the 

project Geospatial shape 

The baseline data for the physical, biological, and socio-economic characteristics within the study area 

boundary has been assembled and evaluated. The samples were collected, measured, and presented 

in such ways which are consistent with applicable environmental standards, norms, and requirements 

of both national (i.e., ECR 2023) and Bank’s ESF requirements. Secondary data have been used if they 

precisely covered the project influence area. Details of the baseline scenario development are stated 

below: 

Physical Environment 

a) Meteorology and Climate 

Meteorological data of at least last thirty (30) years’ have been analyzed to analyze the climatic 

condition of that area. The nearest meteorological station (Table A1.1) was considered for respective 

sub-projects. The following meteorological conditions were analyzed: 

• Wind speed and direction 

• Sunshine hours 

• Rainfall 

• Relative humidity 

• Temperature  
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b) Land cover and Land use analysis 

Most recent high resolution multispectral satellite images (Table A1.1) were collected from the CEGIS 

Archive to identify the existing land use within the study area. The land features have been identified 

and extracted from the images by on-screen digitization techniques and a comprehensive GIS layer of 

the land use data have been prepared utilizing advanced tools and techniques in the Remote Sensing 

(RS) platform. To ensure accuracy, the derived land use data have been validated through the 

collection of ground truth data during field visits. The final results are presented in both tabular and 

map formats within the study area. 

c) Landscape, Hydrology and Geology 

A description of the existing landscape, geology, aesthetic values, hydrology and the distribution of 

soil type including storm water run-off, drainage patterns, river flow and aquifer characteristics of the 

specific locations where ground water might be withdrawn within the study area of each component 

have been provided in this Report. The description of the items has been focused on the geology of the 

proposed site, the distribution of soil types in the proposed study as using appropriate soil survey 

procedures and implications of environmental effects on ecosystems’ insatiability. Where applicable 

the paleontological, architectural, archeological, and cultural features have been examined. 

d) Environmental Quality 

In this section, the baseline condition of environmental quality of considering all the sub-project sites 

have been described based on the field information and expert opinions. The apparent sources of 

existing pollution (if any) and the extent of contamination affecting the physical environment have 

been described in this report. To check the seasonal variation of the environmental quality samples 

for each parameter (ambient air quality, acoustic noise, surface and ground water quality) were 

collected during monsoon and dry period. Under this section following quality issues are covered: 

Water Quality 

Water Samples from the existing canals, rivers, or other surface water sources in the vicinity of the 

sub-project sites and surroundings have been collected. From the Chakaria Shrimp Estate surface and 

ground water samples were collected from five (05) locations and one (01) location respectively. 

From BFDC, only one sample for surface water and one sample for ground water was collected. From 

DFTC, Teknaf two surface water samples and one ground water sample were collected for checking 

the water quality parameters as mentioned in the Table A1.1.  

For the sub-project, “rehabilitation of canals under Khulna, Bagerhat, and Satkhira Districts”, surface 

water samples were collected from each canal as selected under the three Districts. However, two 

ground water samples from Chitalmari, Bagerhat and Debhata, Satkhira were collected as ground 

water is used here for irrigation purpose. 

Water quality parameters have been selected depending on the ambient water use and potential 

polluting agents from the project after the reconnaissance field visit and consulting with the local 

people and relevant other stockholders. The selected parameters for checking water quality are given 

in the Table A1.1.    

Air Quality Assessment 

Considering the direction of wind, wind speed and velocity, the air quality sampling locations have 

been selected for each sub-project sites and surroundings. Air samples for Chakaria Shrimp Estate 

were- collected from two (02) locations; whereas the same for BFDC, and BMC were collected from 

one (01) location of each case. However, from Upazila Tala at Satkhira District near the Mahinda Khal 
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one (01) sample; from Digholia Upazila at Khulna District near Nagkati Khal one (01) sample; and 

from Chitalmari Upazila at Bagerhat District near Gajdurer Khal one (01) sample were collected to 

monitor the criteria pollutants of the ambient air of those areas. Before selecting the locations, the 

location of the sensitive receptors has also been considered.  

Acoustic Environment 

Based on the sub-project activities during various stages of the Project implementation, which might 

affect noise levels and the potential for increased noise at the sub-project sites and the surrounding 

areas. Before, measuring the acoustic noise from various locations in and around each sub-projects, 

some considerations were taken into account:  

i. Factors considered are as follows: 

• Sound level or loudness;  

• Magnitude;  

• Frequency; and  

• Duration and time of day. 

ii. Source of noise 

The sources of noise propagation i.e., Point, line, area sources, and the distance2 from the settlement 

area have been considered during the sampling site selection. For example, monitoring at locations 

close to the major site activities which are likely to have noise impacts, with proper position/siting 

and orientation of the monitoring equipment were ensured. 

iii. Distance from sensitive receptor and obstruction 

Considering Article No. 11 (1) of the Noise Pollution (Control) Rule, 2006 “No use of brick or stone 

breaking/crushing machine within the 500 m from the boundary of the residential area for 

construction work of this area”, the noise monitoring locations have been selected. 

As referred in Environmental Noise Management under Environmental, Health, and Safety (EHS) 

Guidelines of IFC, monitors were set up approximately at 1.5 m above the ground and no closer than 

3 m to any reflecting surface (e.g., wall).   

iv. Noise Sensitive Receiver 

Noise monitoring locations have been chosen based on the criteria referred in Schedule- 1 of Noise 

Pollution (Control) Rule, 2006. The criteria are: 

• Silent Area, which covers hospital, medical clinic, educational institution, place of public   

worship, library, office and court of law, etc. and 100 m radial area around them. 

• Residential Area, which covers human habitations. 

• Commercial Area, which covers commercial facilities, shops, hat-bazaar, etc.  

• Mixed Area, which covers residential, commercial or industrial area. 

• Industrial Area, which covers industries and factories.   

 
2 Based on the Article No. 11 (1) of the Noise Pollution (Control) Rule, 2006 “No use of brick or stone breaking/crushing machine 

within the 500m from the boundary of the residential area for construction work of this area”, the noise monitoring locations have 

been selected. 
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v. Disturbance to Occupants 

A number of monitoring locations located in the vicinity of the sensitive receivers, henceforth care has 

been taken to cause minimal disturbance to the occupants during monitoring. 

vi. Noise Level Monitor, Duration and Timing 

Noise level has been monitored and recorded at each of the pre-selected locations once in a day during 

day time only as the locations were under very remote areas and considering the security issues 

during 9:00 am to 5:00 pm. The baseline acoustic environment has been monitored using portable 

ANSI Type II noise level meter (Kanomax) for 15 minutes time span with 5 minutes intervals, which 

is also aligned with rule no. 06 of the Noise Pollution (Control) Rules, 2006 and the IFC guidelines. The 

noise sampling locations including the acoustic noise levels are provided in the Baseline section 

(Section 4.7.3) under Chapter 4 of Volume I: Main Report. During taking acoustic noise level at the 

pre-selected sites, the noise level meter was set up approximately 1.5 m above the ground and no 

closer than 3m3 to any reflecting surface (e.g., wall).  

Depending on the site condition and acoustic environment, the noise meter was set up and calibrated 

each time following the manufacturer’s instruction manual.  

• Noise levels of undeveloped sites and the ambient noise in the AoI have been assessed by: 

o Providing representative baseline noise levels and a description of the 

measurement/prediction methods used; 

o Identifying sub-projects of the Project that have the potential for creating increased 

noise levels at sensitive receptors and discuss the implications and measures to 

mitigate; 

• Presenting the results of a noise assessment, which includes: 

o Potentially-affected people and wildlife; 

o An estimate of the potential for increased noise resulting from the development; 

o The implications of any increased noise levels; and 

o Proposed mitigation measures and their anticipated effectiveness. 

A glimpse of field data collection process is shown in the photos in Figure A1.1. 

   

Ambient Air Quality 

Monitoring 
Acoustic Noise Level Monitoring In-situ Water Quality Testing 

Figure A1.1: Glimpse of Field Data Collection Process 

 
3 As referred in Environmental Noise Management under Environmental, Health, and Safety (EHS) Guidelines of IFC. 
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Soil Quality and Land Resources Study 

Soil Quality information has been taken from the SRDI Maps for Soil Quality of Bangladesh. The soil 

quality parameters are mentioned in the Table A1.1. On the other hand, using the SOLARIS tools of 

SRDI, the soil and land resources data have been extracted for supporting the primary data. This tool 

was developed by CEGIS for SRDI. The SOLARIS stores all the data related to land and soil management 

for agricultural purposes which includes soil quality, texture, land type, deposition type, flooding 

depth, drainage, moisture content, etc. to check the soil quality within the Study areas of each sub-

project in respect to shrimp farming.  

e) Analysis of Climate Resilience and Natural Disaster 

Various literature has been reviewed to assess the vulnerability to natural disasters for each sub-

project. In this regard, the frequency and magnitudes of the hazards and disasters have been analyzed 

based on the historical evidences. Sensitivity of each sub-project site including magnitude has been 

drawn through the picture of potential risk for the sub-project, as derived from the historical analysis. 

Necessary information regarding natural events has been taken from the Feasibility Report.          

In connection with the proposed project, different perspectives of socio-economic condition, 

environment, disaster and climate change, ecological condition have been determined and reflected 

as project impact. Corresponding measures are also suggested to counter the potential environmental 

and social impacts in this section.  

The hazard assessment has been carried out to identify the potential hazard associated with or 

inherent in the design process and to identify possible measures to avoid the hazard along with the 

safety plan for minimizing the risk. The following steps were involved in the assessment process: 

i. Identification of potential hazards 

ii. Identification of causes and consequences and 

iii. Risk management. 

The basic hazard related information and their causes and consequences were collected during field 

visit and from available secondary data sources (BMD, BWDB, DRIP portal etc.). Based on the 

information from field and secondary sources, the possible impacts of climate change and natural 

disasters on the proposed Project and appropriate risk reduction measures have been identified and 

presented likewise the following Table A1.2. 

Table A1.2: Assessment of Potential Disaster Impact 

Sl. No. Natural Disaster Potential Impact Disaster Risk Reduction/Management 

1    

2    

Moreover, the hazard and risk related information for the major disasters in the area were collected 

and utilized from the Disaster and Climate Risk Information Platform (DRIP) 

(http://drip.plancomm.gov.bd/) prepared by the Planning Commission.  

The climate change risk analysis for the study is carried out through following activities: 

Trend analysis of recent climate 

Historical meteorological or microclimatic data of the study area has been collected from the nearest 

station of Bangladesh Meteorological Department (BMD) (as mentioned in Table A1.1). Besides, 

water level, discharge etc. have been collected and analyzed to assess the highest flood level and storm 
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surge height through water level data of nearest water level stations of BWDB (Table A1.1) and 

historical analysis. Based on the data, trend of recent climate has been analyzed for understanding the 

pattern of climate in the study area. 

Future Climate Projection 

The future climatic condition for the study area has been assessed in line with the overall 

methodology. The possible future scenario has been utilized in this section based on available 

information from secondary sources and DRIP website.  

Potential Impacts of climate change 

The various impacts of climate change on the study area and the proposed Project activities have been 

analyzed based on available secondary data and technical analyses. The major impacts on flood, 

inundation, cyclone, storm surge and erosion have been assessed for the study area based on the 

relevant information from available secondary information and literatures and consulting with local 

people. Vulnerability as well as risk have been analyzed for the proposed project to geo-hazards such 

as earthquakes, landslides (if any) and soil erosion. 

Biological Environment 

a) Ecosystem, Flora, and Fauna 

At the initial stage of delineating the baseline of the ecological resources, land use and land cover data 

has been used to identify the land use classes within the study area boundary of each sub-project. A 

distance map has been generated showing the distances of the protected areas, ecologically critical 

areas (ECA), reserve/ planted forest etc. from the sub-project sites. In addition, a brief description of 

Bio-Ecological Zone (BEZ) that covers the study area of each sub-project have also been provided in 

this Report. 

The site-specific detailed description of existing terrestrial and aquatic flora & fauna, and biological 

diversity of that area as observed during field visit, have been provided in this section. An initial 

identification for wildlife habitat has been analyzed accordingly. Migratory species were considered 

in this case. Several informal consultations have been carried out while collecting information during 

field visit. Secondary ecological data and relevant other information have been collected from various 

local authorities such as: Local Range office, Department of Environment (DoE) etc.; and from other 

secondary sources. Overall perceptions of the local people about biodiversity and ecosystem will be 

gathered through transect survey, public consultation meetings (PCM), KII, FGD and RRA method. 

Wildlife habitat types, roosting habitat wetland and shoreline birds along with migratory species and 

other threatened species will be identified through field investigation and secondary information. 

Breeding habitat and migratory routes of the threatened wildlife species will be identified through 

public consultation, physical investigation, and secondary information. IUCN Red List 2015 will be 

used for identifying the threatened status of flora and fauna as applicable. 

Plankton Analysis 

The plankton has been recorded through sampling water from water column of the selected water 

bodies of the project area or adjacent open water bodies and five (05) of the locations from Chakaria 

Shrimp Estate, two (02) locations from BMC, DFTC, Teknaf; one location from BFDC, Chattogram, and 

each canal (18 nos.) under Khulna, Bagerhat, and Satkhira Districts. These collected samples were 

tested through the recognized labs from the academic institutes like University of Dhaka.  For this, 

fine-meshed sampling gear was used to collect samples. Surface microlayers (top 250-440 
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micrometers) has been introduced for sampling such data by using fine nets (Estep and Remsen 

1985). Besides, sample processing and species proportional counts (assuming 500 individuals and it 

usually take 2-3 hours per sample) (Stevenson and Lowe 1986) have also been introduced in the most 

plankton communities.  

Benthos Analysis 

Surface sediment (mud, silt, or sand) have been collected using a grab sampler from all those locations 

where plankton were collected. Each sample has been analyzed by counting cells. Stones and small 

rocks were removed and then washed in freshwater to remove the algae. More tenacious algae were 

also removed by scrubbing with a brush or scraping with a scalpel. Lumps of algae were broken up by 

shaking or with a spatula. Bedrock and other immovable objects were scrubbed or scraped in situ and 

the dislodged algae were then collected. 

Benthic macro invertebrate samples were collected and studied following the method of SWAMP 

(2007) and APHA (1989) Laboratory. 

b) Fisheries and Aquaculture  

Fisheries Resources related information has been collected from both primary and secondary sources. 

Prior to data collection, a checklist/questionnaire has been developed by considering the context of 

the study area. Primary data has been collected by investigating the fisher’s community, fish farmers 

and supply chain actors. For better understanding of the species diversity spot catch assessment has 

been surveyed. The secondary data has been collected from Department of Fisheries (DoF) and 

concerned Upazila Fisheries Offices during field visits. Following indicators are considered for 

fisheries Resources assessment.  

Habitat Identification 

Land use data, as extracted from high resolution has been considered as the basis of fish habitat 

identification and area delineation. The identified fish habitat has been categorized into open water 

(capture fisheries) and closed water (aquaculture).  

Habitat Characterization 

Habitat in the study area has been assembled through identifying different habitats by considering 

habitat pattern, seasonality, water flow, connectivity, depth zone, river bank condition, river bed 

vegetation, erosion etc.  

Habitat Connectivity 

The connectivity of the habitat has been investigated through satellite imagery and physical 

observation during field survey. 

Fish Species Diversity and Composition: Fish species diversity has been identified through discussion 

with the fishers and elderly local knowledgeable person and fish market observation. The data has 

been analyzed by Shannon-Weiner Species Diversity Index. 

H = −∑𝑃𝑖

𝑠

𝑖=1

ln 𝑃𝑖 
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Where, 

H is the species diversity index, 

s is the number of species 

Pi is the proportion of individuals of each species belonging to the species of the total number of 

individuals. 

Fish Migration 

The migration route has been identified by using habitat suitability parameters, habitat connectivity 

and discussion with fishers.  

Fish Production 

Fish production has been assessed by blending the primary and secondary information. The 

secondary data has been collected from the FRSS of DoF. The district level data in FRSS has been down 

scaled to upazila level through a method, which applies hydrological nodal point having influence on 

the local fisheries and aquaculture. The nodal point possessed water level and discharge data. Then 

the upazila level data is down scaled to project level based on the expert judgement and primary data 

collected from the site, different literature have also consulted in this regard. 

Fisheries Management 

Fisheries management practices has been identified through KII and discussion with Upazila Fisheries 

Office and local knowledgeable person respectively. 

Primary productivity 

It has been estimated by the oxygen measurement method and the rate of changes in oxygen level 

were determined by the classical “Light and dark bottle” technique (Gaarder and Gran 1927). 

The indicators with the data source are given in the following Figure A1.2: 



Methodology of ESIA Study 

15 

 

Figure A1.2: Fisheries Resource Indicators and the Source of Data 

c) Agriculture and Livestock Assessment 

To prepare the baseline information on agriculture, various agricultural parameters such as farming 

practices, existing major cropping patterns, cropped area, yield rate, crop production, crop damage 

and various inputs used (availability of irrigation water, fertilizers, pesticides, seeds, labor etc.)  have 

been collected from both primary and secondary sources.  

Information on existing cropping patterns and cropping intensity have been collected from secondary 

sources (UAE Office) and from primary sources through field level survey in consultation with 

concerned farmers through FGD, dealers of fertilizer and pesticides, officials of DAE and BADC etc. The 

average yield value (ton/ha) of different crops in the study area have been calculated based on this 

information. High resolution recent image was used for computation of NCA. The total existing crop 

production has been estimated using the formula: Total crop production = damaged free area × normal 

yield + damaged area × damaged yield. 

Present statistics of livestock (Cow/Bullock, Buffalo, Goat and Sheep) and poultry (Duck and Chicken) 

including their numbers and information on grazing land, fodder availability and disease infestation 

status of the study area have been evaluated during field level survey in consultation with the local 

people through PRA, RRA and KII. Secondary data sources have been used for analysing the Livestock 

resources for the study areas for each sub-project. Secondary sources were: District/Upazila Livestock 

office or both.   
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Socio-Economic and Cultural Environment 

a) Socio-Economic Profile 

Baseline condition of important socio-economic and cultural indicators have been explored in the 

study area. Socio-economic data has been collected following both qualitative and quantitative 

methods. The qualitative method includes Key Informant Interviews (KIIs) and Focus group 

discussion; whereas quantitative method includes Population and Housing Census and Agricultural 

Census published by BBS; and other relevant secondary literatures.  

To address the socio-economic conditions, detailed socio-economic survey techniques have been 

applied to understand a precise coexisting social and economic situation of the study area. Considering 

the activities under each sub-project, simple checklists were used for identifying the potential impacts 

of the project interventions. Data from Bangladesh Bureau of Statistics (BBS), local and regional 

government and non-government organizations were collected for better understanding about the 

following (Table A1.3).  

Table A1.3: Data collected for Socio-Economic baseline information 

Area of Studies Indicators 
Secondary 

Sources 
Primary Data Acquisition 

Process 

 

Demographic Profile 

• Sex ratio 

• Households and population 

• Age structure 

• Population density 

• Age and workforce 

distribution 

• Gender 

BBS, 2011 Field observation, KII, FGD, 
RRA, group discussion 

Living of standard • Housing structure, 

• Housing tenancy, 

• Vulnerability and disasters 

• Displacement or migration 

BBS, 2011 Field observation, KII, FGD, 
RRA, group discussion 

Poverty and 

livelihood asset 
• Gender based Occupation and 

employment, dependency 

ratio 

• Labor market, 

• Household income and 

expenditure, 

• Land price, 

• Poverty status 

BBS, 2011 Field observation, KII, FGD, 
RRA, group discussion 

Ethnicity  • Ethnic people BBS, 2011 - 

Cultural heritage and 

others 
• Archeological sites   Field observation, KII, FGD, 

RRA, group discussion 

 

Social Facilities/ 

Utility Services  

• Electricity coverage,  

• Sanitation,  

• Drinking water,  

• Communication facilities 

(Traffic and transport) 

BBS, 2011 Field observation, KII, FGD, 
RRA, group discussion 

Literacy status • Overall literacy rate 

• Women literacy status 

BBS, 2011 - 
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Area of Studies Indicators 
Secondary 

Sources 
Primary Data Acquisition 

Process 

Stakeholder 

Consultation 
• Suggestions/ Consent from 

the local people, officials from 

GOs and NGOs, other 

stakeholders 

KII, RRA, 

Information/ 

Data from 

various relevant 

officials 

Stakeholder engagement 
using following social tools 
and techniques: 

• FGD, KII, RRA, etc. 

• Public Consultation 

Meeting (PCM) and 

Public Disclosure 

Meeting (PDM)) 

b) Tentative indicators of each of these thematic areas  

Socio-economic data were analysed following both qualitative and quantitative methods. The 

qualitative method includes informal interview and Focus group discussion; whereas quantitative 

method includes Housing and Population Census and Agricultural Census published by BSS; and other 

relevant secondary literatures. Tentative indicators of each of these thematic areas are shown in the 

following Figure A1.3. 

 

Figure A1.3: Indicator of Each Thematic Areas for Socio-Economic Data Collection  
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The primary data collection tools/methods used are briefly described below: 

Focus Group Discussion (FGD) 

FGDs with different occupational groups (shrimp farmers, women, fish traders/aratdar, cluster 

members of canal rehabilitation project) have been carried out to understand their views on the 

proposed project, their affectedness brought out by the project, and their suggestion to be considered 

in the project planning, etc. Six focus group discussions were held during the fieldwork. Participants 

were invited in advance and the FGDs were arranged in accordance with the guidelines of FGD.   

Informal interview/Rapid Rural Appraisal (RRA) 

In the study region, a number of informal interviews have been carried out. During the field visit, a 

variety of stakeholders, including farmers, fishers, cluster cultivators, and small business owners, 

were randomly interviewed. This technique refers to informal discussion about project related issues, 

and using this technique a lot of information has been gathered about the study area.  

Key Informant Interviews (KIIs) 

A number of interviews with locally knowledgeable people were conducted using the checklist. Locally 

knowledgeable persons, Respective District Fisheries Officers of Cox’s Bazar, Khulna, Bagerhat and 

Satkhira district, relevant Upazila Fisheries Officers, Upazila Nirbahi Officer of Chakoria upazila, 

Officer in charge of Chakoria thana, representative of fisheries associations, representative of aratdar 

associations, fisherman, farmers, personnel of fish processing industry, Executive Engineer of BFDC, 

local government representatives, representatives from different institutions, etc. has been carried 

out.  

Public Consultation/Disclosure Meeting (PCM/PDM) 

Following the preparation of the draft ESIA report, a formal public consultation meeting of large scale 

will be organized in accordance with ECR 2023. It will be based on the EIA study's findings. Officers at 

the upazila level, prominent and knowledgeable local figures, and pertinent stakeholders will be 

invited in this meeting. The participants will receive a power point presentation, and comments from 

the participants will be collected. Their opinions will be incorporated in the final ESIA report while 

finalizing report.  

G. Stakeholder Consultation 

Consultation Approach: Versatile participatory approaches including ‘Bottom – Up’ and ‘Top – Down’ 

have been followed in identifying and engaging both primary and secondary stakeholders for 

conducting consultations of the project. The study team consulted with the project proponent (DoF) 

for understanding the project brief and identifying the potential stakeholders.  

Three FGDs have been conducted with Fishermen and salt farmer community, Aratdar and women 

group at CSE. The agenda of these meetings was to know people’s understanding about the Project, 

their concerns and their suggestions for implementing the project. Besides, some informal 

consultations with cluster farmers, fishermen, fish traders, elite persons, local people, interested 

groups, etc. whose activities are likely to be impacted due to implementation of the proposed project 

were also conducted during various stages of ESIA Study. KII with Upazila level officials, medial 

representatives and DoF officials were also conducted. 

Four FGDs have been conducted in three coastal Districts within the catchment areas of the selected 

cluster shrimp farming canals. Here, the main agenda of the meetings was to know the local people’s 
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concern about the re-excavation of canals, management of re-excavated soil and to engage local people 

in various works under the project. 

A formal public consultation meeting (PCM) has been held at Chakaria Upazila Auditorium and the 

findings of the PCM along with the participants has been incorporated in Chapter 7 of the Volume I: 

Main Report.   

H. Selection of Valued Environmental and Social Components (VESCs)  

Based on the baseline condition of each sub-project, considering potential risks and impacts on the 

environment of the proposed sub-project site and surroundings, and considering the stage-wise 

activities of each sub-projects, VESCs have been selected. 

I. Determination of Potential Risks and Impacts and Corresponding Mitigation Measures  

A comprehensive methodology has been strictly followed according to the Environmental and Social 

Framework of the SCMFP (World Bank). After screening the impacts, the negative impacts have been 

identified and evaluated according to the High to Low category for each stage of the sub-project 

implementation. Project benefits and other beneficial impacts have been excluded from the impact 

assessment. The degree of significance of an impact or risk is defined by a five-point Likert Scale and 

evaluated by its magnitude and sensitivity. 

The detailed method of the risk and impact analysis has been provided in Annex 3 under the Volume 

II: Annexures of Main Report. Based on the significance of the impacts a detailed description and 

mitigation measures have been detailed out for the “high”, “substantial”, and “moderate” impacts. A 

brief discussion on residual impacts has also been provided for the mentioned significance values.  

Mitigation Hierarchy: The World Bank’s OP 4.01 recommended a mitigation hierarchy, which consists 

of four steps to manage an impact: 

• Avoidance is the most preferred form of mitigation where technical options are proposed 

to be adopted within the project design to completely avoid the impact.  

• Where avoidance is not possible, specific actions to minimize or reduce risks and impacts 

to acceptable level.  

• Mitigate the impacts, through minimizing or reducing the risks and impacts; and 

• Lastly, where avoidance, minimization, and mitigation are not adequate to manage the 

potential risks, significant residual impacts remain, compensate for, or offset them, where 

technically and financially feasible. 

J. Formulation of Environmental and Social Management Plan (ESMP)  

In this section, set of mitigation and management measures to be adopted, to avoid, reduce, mitigate, 

or compensate for adverse environmental impacts (in that order of priority) has been discussed. It 

may include multiple management plans, sub plans and actions which have covered impact specific 

ESMP (i.e., ESMP for air quality, noise level, water quality etc.), site specific ESMP (i.e., for construction 

site, special location, important, etc.) and special ESMP (i.e., grievance redress mechanism, ecosystem 

management plan, green belt management plan, fisheries management plan etc.) as well as 

Environmental Code of Practice. Mitigation measures have also been outlined considering different 

stages of Project cycle (pre-construction, land development and operation). The ESMP has been 

formulated in a manner so that the implementing agency can easily follow it and well placed to the 

contract of the Contractor as well as can reduce the collective environmental and social issues of the 

study area. The detail of the water quality management plan, air quality management plan, noise level 

management plan, fisheries management plan, waste management plan, biodiversity action plan, 
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emergency response plan, occupational health etc. have been elaborated in the EIA report as per best 

practices. The detailed methodology has been provided in Annex 4 under the Volume II: Annexures 

of Main Report. 

The contents, addressed in the EMP in general are discussed below:  

• Identify and summarize anticipated significant adverse environmental impacts and risks; 

• Describe each mitigation measure with technical details, including the type of impact to 

which it relates and the conditions under which it is required (for instance, continuously 

or in the event of contingencies), as well as implementing agencies;  

• Provide links to any other mitigation plans (for example, for involuntary resettlement) 

required for the Project. 

K. Various Mitigation and Control Measures 

The ESMP includes different types of mitigation and control measures and sub plans for significant 

impacts and risks: (i) general and non-site-specific measures in the form of environmental and social 

codes of practices (ESCOPs- Ref. to the Annex 34 of the Volume II: Annexures of Main Report) 

presented in Section 3.1 to address general construction and operation matters identified as medium 

and minor/low in significance prior to mitigation and prevention. 

One of the key purposes of impact assessment is to ensure that mitigation measures are defined and 

implemented to manage significant impacts. DoF would implement a mitigation hierarchy (Figure 

A1.4) seeking to first avoid potential impacts. If avoidance is not possible, would minimize potential 

impacts through design alternatives and/or implementation of standard controls and mitigation. 

Residual impacts where are higher than the acceptable level, compensation and/or offsetting 

measures would be provided. 

 

Figure A1.4: Mitigation Hierarchy  
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a) Environmental and Social Code of Practices for Construction 

The environmental and social codes of practice (ESCOPs) are generic, non-site-specific guidelines for 

the construction stage. The ESCOPs consist of environmental and social management guidelines and 

OHS practices which were identified and prescribed for the Contractors to follow meticulously to 

comply the conditions of DoE and WB for sustainable management of all environmental, social, health 

and safety issues. The tentative ESCOPs listed below are to be matched with the project activities and 

appended in details in Annex 34 of the Volume II: Annexures of Main Report. 

• ESCOP 1: Waste Management 

• ESCOP 2: Fuels and Hazardous Substances Management 

• ESCOP 3: Water Resources Management  

• ESCOP 4: Drainage Management  

• ESCOP 5: Soil Quality Management  

• ESCOP 6: Erosion and Sediment Control  

• ESCOP 7: Top Soil Management  

• ESCOP 8: Topography and Landscaping 

• ESCOP 9: Air Quality Management  

• ESCOP 10:  Noise and Vibration Management 

• ESCOP 11: Protection of Flora  

• ESCOP 12: Protection of Fauna 

• ESCOP 13: Protection of Fisheries  

• ESCOP 14: Road Transport and Road Traffic Management 

• ESCOP 15: River Transport Management (if applicable)  

• ESCOP 16: Construction Camp Management  

• ESCOP 17: Cultural and Religious Issues 

• ESCOP 18: Workers Health and Safety 

• ESCOP 19: Construction and Operation Phase Security 

• ESCOP 20: Operation of Heavy Equipment Management 

• ESCOP 21: Excavation/Dredging 

• ESCOP 22: Lifting and Material handling 

• ESCOP 23: Hazardous Waste 

b) Construction Environmental and Social Action Plan 

The ESMP to be produced as per ECR 2023 for this study during ESIA Study would be used as the C-

ESMP for the contractor. The Contractor would prepare a ‘Construction Environmental and Social 

Action Plan’ (CESAP) demonstrating the way they would comply with the requirements of site-specific 

management plans, ESCOPs and the mitigation measures proposed in the ESMP of this ESIA Report.  

The CESAP would be submitted within 90 days of Contractor’s mobilization and would have to be 

approved by the Engineer before commencing any works. CESAP would form part of the contract 

documents and would be used as monitoring tool for compliance. Violation of the compliance 

requirements would be treated as non-compliance leading to corrective actions or otherwise 

imposing penalty on the contractor.  
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c) Job Hazard Analysis (JHA) 

Job hazard analysis (JHA) have been conducted for each construction component focusing on job tasks 

to identify hazards before they occur. It has focused on the relationship between the workers, the 

tasks, the tools, workers and community, and the work environment. Ideally, after identifying 

uncontrolled hazards, steps should be taken to utilize hierarchy of control: elimination, substitution, 

engineering controls, administrative controls, and personal protective equipment, to minimize them 

to an acceptable risk level. Many workers are injured and killed at the worksite every day. The JHA 

would be one of the components of the larger commitment of the Contractor’s health and safety 

management system. The study has identified the job hazards related with this project may include:  

• Jobs with the highest injury or illness rates; 

• Jobs with the potential to cause severe or disabling injuries or illness, even if there is no  

• history of previous accidents; 

• Jobs in which one simple human error could lead to a severe accident or injury; 

• Jobs that are new or complex to the construction or have undergone changes in  

• construction processes and procedures; and 

• Jobs complex enough to require written instructions. 

d) EHS in Method Statement 

The Contractor would include an EHS Chapter in each Method Statement. This EHS section would be 

based on the JHA and environmental and social issues of the site and specific to construction methods 

to be followed by the Contractor. This section would be reviewed by the EHS Specialists of the 

Engineer/Construction Supervision Consultant (CSC) and confer approval along with other technical 

parameters to be reviewed by the engineering team of the CSC. Each revision of the method statement 

should also be reviewed by the EHS Specialists, and their concurrence would be required to get them 

approved. 

e) Request for Inspection 

Poor temporary structures such as scaffolds, stairs, cofferdam, and ladders are the major causes of the 

accidents in construction stage. For technical verifications of the temporary structures, specifications 

in the bidding documents define the material, stability, strength, and deflections of each temporary 

structure. However, this clause is often ignored in the construction industry as the focus is the 

permanent structures. Therefore, a Request for Inspection (RFI) for temporary structures would be 

required, as a pre-requisite for the readiness of site. This study has identified the structures those are 

required to be requested for inspection. 

f) Environmental Monitoring Plan 

Implementation of the ESMP and related sub plans requires monitoring to be conducted throughout 

each stage of the Project. Some of the measures in the ESMP are straight-forward to monitor while 

some needs specific parameters and indicators to be measured for monitoring at certain frequencies. 

Regular monitoring of different indicators would be able to evaluate the impacts.  

L. ESMP Compliance and Effect Monitoring 

With the aim of identifying the policy gaps between GoB and the World Bank’s ESF, the relevant rules, 

regulation and policies have been critically reviewed for each sub-project interventions. In addition, 

ToR states to assess a gap on E&S systems among WB ESF, Indian LOC and ADB. It is envisaged that 
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E&S policies of these organization might have a major gap with ESF. Their policies will be insufficient 

compared to ESF in different aspects, especially the occupational health and safety, Gender and Sexual 

Exploitation and Abuse, Sexual Harassment, and biodiversity conservation. The findings can be 

illustrated in a tabular format for better understanding. The institutional survey and KIIs which are to 

be conducted for the purpose of capacity assessment shall also be helpful in this case. The findings of 

the capacity assessment will complement the policy gap analysis as well. The GoB rules, regulation, 

and policies are to be included in this study are – i) related to environmental conservation and 

protection, ii) related to water management, iii) related to labor, and occupational health and safety, 

iv) community health and safety, v) land acquisition and resettlement, vi) gender and gender-based 

violence, vii) disaster management, viii) navigation, dredging and management of dredged materials, 

etc. CEGIS has developed a harmonized safeguard policy that would be implemented to prepare the 

financing. 

M. IEE/ESIA, and Environmental Clearance Certificate (ECC) 

To obtain the Environmental Clearance Certificate (ECC) for the proposed project, it would be 

required to apply along with the Initial Environmental Examination (IEE)/ESIA report to the 

Department of Environment (DoE). According to the Environment Conservation Rules 2023, the 

Project Proponent should submit the application. However, CEGIS would assist the Proponent in 

preparation of the application package and make necessary presentation on the ESIA report (if 

requested by the DoE).
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Annex 2: Relevant Operational Policies and Directives of The World 

Bank 

OP/BP 4.01 - Environmental Assessment 

Operational Policy 4.01 (OP 4.01) is one of the ten safeguard policies of the World Bank, which 

provides the Environmental Assessment (EA) guidance for the lending operations. The OP 4.01 

requires the borrower to screen projects upstream in the project cycle for potential impacts. 

Thereafter, an appropriate EA approach to assess, minimize / enhance and mitigate potentially 

adverse impacts is selected depending on nature and scale of project. The EA needs to be integrated 

in the project development process such that timely measures can be applied to address the identified 

impacts. The policy requires consultation with affected groups and NGOs to recognize community 

concerns and the need to address the same as part of EA. 

OP 4.04 - Natural Habitats 

OP 4.04 sets out the World Bank’s policy on supporting and emphasizing the precautionary approach 

to natural resource management and ensuring opportunities for environmentally sustainable 

development. As per this policy, the Bank does not support projects that involve significant conversion 

or degradation of critical natural habitats. As per this policy, the Bank does not support projects that 

involve significant conversion or degradation of critical natural habitats. Projects involving non-

critical habitats are supported if no alternatives are available and if acceptable mitigation measures 

are in place. 

OP 4.09 – Pest Management 

The Policy OP 4.09 provides the guidance for supporting a strategy that promotes the use of biological 

or environmental control methods and reduces reliance on synthetic chemical pesticides. In addition, 

it promotes and supports safe, effective, and environmentally sound pest management. With respect 

to the classification of pesticides and their specific formulations, the Bank refers to the World Health 

Organization's Recommended Classification of Pesticides by Hazard and Guidelines to Classification 

(Geneva: WHO 1994-95). 

The following criteria apply to the selection and use of pesticides in Bank-financed projects: 

a) They must have negligible adverse human health effects. 

b) They must be shown to be effective against the target species. 

c) They must have minimal effect on nontarget species and the natural environment. The 

methods, timing, and frequency of pesticide application are aimed to minimize any damage to 

natural enemies. Pesticides used in public health programs must be demonstrated to be safe 

for inhabitants and domestic animals in the treated areas, as well as for personnel applying 

them. 

d) Their use must take into account the need to prevent the development of resistance in pests. 

OP 4.10 Indigenous Peoples 

The World Bank policy on indigenous peoples, OP/BP 4.10, Indigenous Peoples, underscores the need 

for Borrowers and Bank staff to identify indigenous peoples, consult with them, ensure that they 

participate in, and benefit from Bank-funded operations in a culturally appropriate way - and that 

adverse impacts on them are avoided, or where not feasible, minimized or mitigated. 
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OP 4.12 Involuntary Resettlement 

Involuntary Resettlement is triggered in situations involving involuntary taking of land and 

involuntary restrictions of access to legally designated parks and protected areas. The policy aims to 

avoid involuntary resettlement to the extent feasible, or to minimize and mitigate its adverse social 

and economic impacts. It promotes participation of displaced people in resettlement planning and 

implementation, and its key economic objective is to assist displaced persons in their efforts to 

improve or at least restore their incomes and standards of living after displacement. The policy 

prescribes compensation and other resettlement measures to achieve its objectives and requires that 

borrowers prepare adequate resettlement planning instruments prior to Bank appraisal of proposed 

projects.
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Annex 3: Assessment of Potential Risks and Impacts 

Potential risks and impacts would be calculated based on the magnitude and sensitivity. The 

methodology of assessing potential risks and impacts is given below: 

A3.1 Assessing the Magnitude of an Impact and Risk 

The magnitude of each identified impact and risk is assessed based on five parameters including: i) 

duration of the impact (temporal aspect); ii) spatial extent of the potential impact, iii) reversibility of 

the impact; iv) compliance to national and international standards; and v) likelihood of impact 

occurring. A qualitative scoring technique of quantification is adopted to assess the magnitude of an 

impact assessing these five parameters. A Likert scale is developed (Table A3.1) to assess the degree 

of each parameter. The scale had a maximum score “4” which is labelled as “High” and minimum score 

“1” which is labelled as “Low”. A word scenario was also developed to guide quantification of each 

parameter. Once the assessment of each parameter is completed for an impact, a composite score for 

each impact is calculated summing scores of all five parameters. 

Table A3.1: Definition of the Magnitude Classes and Parameters 

Parameter 

Qualitative Scale to Quantify the Parameter (Corresponding Score is in 

Parenthesis) 

High (4) Substantial (3) Moderate (2) Low (1) 

Duration of 

potential impact 

Long term  

(More than 15 years) 

Medium Term 

(5 to 15 years) 

Limited to 

construction 

period 

Temporary with no 

detectable potential 

impact  

Spatial extent of 

the potential 

impact 

Widespread far 

beyond project AOI  

Beyond 

immediate 

project AOI 

Within project 

AOI 

Specific location within 

project component with 

no detectable potential 

impact 

Reversibility of 

potential impacts 

Permanent, requiring 

considerable 

intervention to return 

to baseline 

A year or so + 

some 

interventions = 

baseline 

Baseline returns 

naturally or 

limited 

intervention 

Baseline remains almost 

constant  

Compliance to 

Legal Standards 

before Mitigation 

Measures 

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 

Certain Likely Occasional Unlikely to occur 

The scoring criteria of the assessment of the magnitude of potential risks and impacts is given in the 

following Table A3.2.  
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Table A3.2: Scoring Criteria for Magnitude Assessment 

Magnitude of Impact Composite Score to Define Magnitude of an Impact 

High (H) 16 – 20 

Substantial (S) 11 – 15 

Moderate (M) 6 – 10 

Low (L) 0 – 5 

A3.2 Assessing the Sensitivity of a Receptor 

The sensitivity of a receptor for each impact has been assessed based on the capacity or features 

(including proximity/numbers/vulnerability etc.) of the receptors to handle or tackle an impact. A 

four-level qualitative scale defining the sensitivity as “low”, “moderate”, “substantial” and “high” is 

developed to assess the sensitivity. The definitions of the sensitivity classes are outlined in Table 

A3.3. 

However, in case of biodiversity risk assessment, the sensitivity has been defined following the ESS6 

considering critical habitats or a species triggering CH criteria would have high sensitivity and the 

moderate habitat would have lower sensitivity.  

Table A3.3: Definitions of the Sensitivity Classes 

Sensitivity Class Definition 

High (H) 

Vulnerable receptor with no capacity to absorb proposed changes or minimal 

opportunities for mitigation.  

Biodiversity Risk Assessment: If the receptor (species, or biodiversity feature or 

habitat) is triggering Critical Habitat Criteria 

Substantial (S) 

Vulnerable receptor with little capacity to absorb proposed changes or limited 

opportunities for mitigation.  

Biodiversity Risk Assessment: If the receptor (habitat) is categorized as natural 

habitat and provides supports to vulnerable species (EN and CR) 

Moderate (M) 

Vulnerable receptor with some capacity to absorb proposed changes or moderate 

opportunities for mitigation 

Natural or modified habitats with anthropogenic pressure and decreasing trend 

of habitats (or population) with biodiversity value  

Low (L) 

Vulnerable receptor with good capacity to absorb proposed changes and/or good 

opportunities for mitigation 

Modified habitats with occurrence of no important species 

A3.3 Assessing Significance of an Impact 

The significance of an impact (without mitigation) was assessed by its magnitude and sensitivity. A 

cross-tabular matrix is developed to assess the magnitude qualitatively.  

The significance of an impact was evaluated following a four-level scale which is determined by a cross 

tabular matrix between magnitude and sensitivity Table A3.4 and Table A3.5.  
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Table A3.4: Cross-tabular Matrix for Assessing Significance of an Impact 

Magnitude of Impact 
Sensitivity of Receptors 

High (H) Substantial (S) Moderate (M) Low (L) 

High (H) High (H) Substantial (S) Substantial (S) Moderate (M) 

Substantial (S) High (H) Substantial (S) Moderate (M) Low (L) 

Moderate (M) Substantial (S) Moderate (M) Moderate (M) Low (L) 

Low (L) Moderate (M) Low (L) Low (L) Low (L) 

Table A3.5: Significance of the Impact 

Significance Class Word Description 

High (H) 

The resource/receptor are highly sensitive to the impacts/risk and would likely 

experience a high magnitude impact that would endure for a long time, extend over 

a large area, exceed national/international standards, endangers public health and 

safety, threatens a species or habitat of national or international significance, 

and/or exceeds a community’s resilience and ability to adapt changes. The Project 

may have difficulty in complying with the applicable ESF requirement, and 

significant mitigation would likely be required. 

Substantial (S) 

The resource/receptor would experience a clearly evidential change from baseline 

conditions and would approach but not exceed applicable standards. The Project 

would comply with the applicable ESF requirement, but mitigation would be 

required. 

Moderate (M) 

The resource/receptor would experience a noticeable effect, but the 

magnitude of the impact is sufficiently small (with or without 

mitigation) that the overall effect would remain well within applicable standards. 

The Project would comply with the applicable ESF requirement, but mitigation may 

be required. 

Low (L) 

The resource/receptor would experience a noticeable effect, but the magnitude of 

the impact is sufficiently small (with or without mitigation) that the overall effect 

would remain well within applicable standards. The Project would comply with the 

applicable ESF requirement, but mitigation may be required. 
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Annex 4: Methodology for Development of Environmental and Social 

Management Plan 

Introduction  

The ESMP has described the site specific environmental (physical and biological), health, safety, and 

social management plan of all the sub-Projects which have been prepared based on ESMP 

implementation practices followed in other World Bank funded projects and good international 

industry practices (GIIP). The ESMP has been prepared for all the stages of the Project implementation 

namely: Pre- construction, Construction and Post- construction/ Operation stages.  

Objectives of ESMP 

The basic objective of the ESMP is to manage the site-specific adverse risks and impacts of the 

proposed project interventions by applying a mitigation hierarchy that would avoid, minimize, and 

mitigate these risks and impacts on the environment, workers, and community during all stages of 

project implementation. Where significant residual risks and impacts remain, compensation/offset 

has been applied.  The specific objectives of the ESMP are to: 

• Facilitate the identification and implementation of mitigation measures following the 

mitigation hierarchy. 

• Maximize potential project benefits, mitigate negative impacts, and control risks. 

• Address occupational and community health and safety hazards and corresponding 

control measures during construction and operation stages. 

• Identify responsibilities for implementing agencies (BWDB and BIWTA), contractors, 

consultants, and other members of the project team for the environmental, health, safety, 

and social management of the Project; and 

• Define a monitoring and supervision mechanism and identify monitoring and inspection 

parameters to: 

o Ensure the complete implementation of all mitigation and control measures,  

o Ensure the effectiveness of the mitigation and control measures. 

Environmental Management Plan  

A. Fisheries Management Plan 

Shrimp farming related impacts have been assessed and necessary mitigation measures have been 

identified, and corresponding management plan have been given under this study in light of National 

Shrimp Policy 2014 and Hatchery Act 2010, and Environmental, Health, and Safety Guidelines 

(Aquaculture) of IFC 2007. By any means the project triggers CH criteria of OP 4.04/ESS6, this study 

may consider the critical habitat assessment (with the tripartite discussion among DoF, WB and 

CEGIS) and proposes that the Department of Fisheries would be engaged to explore opportunities for 

development of mitigation to improve the protection of the concerned fish (if any). An overall risk on 

shrimp and fisheries have been assessed and accordingly a set of mitigation measures will be 

proposed by following the OP 4.04/ESS 6. 

The fisheries management plan have been developed with the aim of protecting fish. The overall 

significant loss of fish biodiversity and degradation of riverine habitat condition of the project area for 

sustaining fisheries resources have been accounted as well. 
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The following issues but not limited to, were considered for fisheries management: 

• The bio-periods like breeding, spawning, nursing, recruitment, and grow-out time of 

dominant fish species need to be identified and calendared so that their respective 

grounds can be looked after with due care. 

• The fish grazing, breeding, spawning, nursery, and grow-out grounds of the river need to 

be identified and protected as well.  

• Care would be taken to avoid locations of significance and bio-periods for major 

construction works specially dredging works. 

• Ecologically rich river reaches and places like “Kole” (Embankment in the young Char 

land) and activities for fishing restrictions in those reaches or places, for improving the 

fish resources of the river will be identified (if any). 

• Fishing management modes will be identified near the construction and re-excavation 

works by modifying aquatic environment to attract the fishes near the structure.  

• Change in design of canal, embankment, sluice gate, etc. repair and construction would be 

considered to allow lateral migration of fish during tides and to make the structures more 

fish and shrimp friendly. 

B. Waste Management Plan 

PIU/PMU/Consultant would ensure that all construction wastes from the project are properly 

managed in accordance with applicable laws and regulations, company policies, and World Bank 

adopted OP/BP (OP 4.09) and ESS standard. Having a Waste Management Plan (WMP) in place would 

help to prevent accidental release of wastes by construction interventions and would help to develop 

disposal methods for each waste generated during Project activities. 

The WMP includes: 

• Description of the types of wastes which would be generated 

• Waste minimization opportunities 

• Waste management methods 

• Record keeping practices, including manifest and waste tracking forms 

As with the above, each subcontractor would have their own WMP, or similar (e.g., Garbage 

Management Plan), but PIU/PMU/Consultant would ensure that all waste is managed in accordance 

with the applicable standards. 

C. Biodiversity Action Plan 

To meet the requirement of OP 4.36/ ESS 6, it is proposed to provide a clear set of actions and 

responsibilities to minimize and mitigate potential impacts to biodiversity for the project, deliver net 

gains for Critical Habitat values, and to define required monitoring and evaluation, a Biodiversity 

Action Plan (BAP) have been developed. The BAP includes a Biodiversity Monitoring and Evaluation 

Plan (BMEP) and cover all phases of the project life cycle. Development of the plan and monitoring 

activities include integration of specialist experts who have been studying key biodiversity features in 

the project influenced area. BAP also includes the suggested actions to support long-term protection 

of the area. 

Wildlife survey in the program influence area is proposed to be carried out to monitor the changes in 

their status, composition, distribution, and diversity. Especially, survey for sensitive species (e.g., 

fishing cat) and groups (herpetofauna) is recommended to know the changes or alteration in their 
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ecology and behaviour. The survey can be performed in the project area through employing a set of 

methods such as- transect line, plot count, point count, focal animal sampling, setting camera traps 

etc. and include consultation. The appropriate survey method would be selected by the specialist 

appointed by the PIU.   

This BAP would be implemented by the Contractor that would be monitored by DoF/Consultant, but 

the consultant would help to develop the plan and take part in the ongoing monitoring and evaluation 

during the construction phase.  

Social Management Plan 

A. Compensation Plan to be Covered by RAP 

A Resettlement Policy Framework (RPF) have been developed in accordance with OP 4.12 /ESS5 to 

guide the RAP which will be prepared before implementation of the project. The RAP would detail the 

compensation plan. National regulations and World Bank ESF would be applied for compensation. 

Following Project Affected People (PAPs) are eligible for compensation if there is any:       

• Persons who have formal legal rights to land or assets; 

• Persons who do not have formal legal rights to land or assets, but have a claim to land or 

assets that is recognized or recognizable under national law; or 

• Persons who have no recognizable legal right or claim to the land or assets they occupy or 

use. 

In other words, the compensation plan would be inclusive; all affected persons would be covered, 

compensated for lost assets, and assisted in relocation and resettlement, following the Resettlement 

Policy Framework (RPF). The non-titled persons would be provided resettlement assistance in lieu of 

compensation for the land they occupy and other assistance, if they occupy the project area before the 

cut-off date, established by the project authority.  

Furthermore, all persons of the above categories (a, b, and c) would be compensated for loss of any 

assets such as land, crops, structures, trees, business, employment, livelihood, accessibility, etc. Thus, 

PAPs include all categories, irrespective of their status or whether they have formal titles, legal rights 

or not, squatters or otherwise encroaching illegally on land, are eligible for assistance if they occupied 

the land or had used of it before the entitlement cut-off date. All PAPs, thus, will receive (i) 

compensation (as required, to match replacement value), and/or (ii) replacement land, structures, 

seedlings, other resettlement assistance such as shifting allowance, assistance with rebuilding 

structures, compensation for loss of workdays/income. 

Structures located in GoB land, if displaced, have been entitled for compensation under the policy of 

the Project as determined in the entitlement matrix of RPF. Vulnerable PAPs were qualified for 

additional assistance to facilitate relocation and restoration of their livelihoods. Non-vulnerable 

households with land and/or structures affected would be entitled to compensation for lost assets at 

replacement costs and assistance for shifting and reconstruction of the structure. Any structure not 

directly used by a non-vulnerable household i.e., rented-out for income have also been qualified for 

additional resettlement assistance.   
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B. Sexual Exploitation and Abuse and Sexual Harassment Risk Mitigation Action Plan 

A standalone Sexual Exploitation and Abuse and Sexual Harassment (SEA-SH) Risk Mitigation Action 

Plan has been prepared for this Project. The SEA-SH Risk Mitigation Action Plan includes the 

followings: 

• Gender Action Plan 

• Sensitizing the IAs and Integrating the SEA-SH into the DPP and PAD 

• Integrating SEA/SH into the Bidding Documents 

• Create awareness on SEA-SH and GBV 

• Addressing SEA/SH-related risk in program 

• Stakeholder consultations and Disclosure on SEA-SH action plan in the project area SEA-

SH prevention and response service mapping 

• SEA/SH sensitive channels for reporting in the Grievance Redress Mechanism (GRM) 

• Operating Procedures and Response Protocol 

• Enforcement of a Code of Conduct 

As a part of prevention, training and information campaigns should be put in place for all project 

personnel and PoC. Training and information campaigns may include the distribution of information 

sheets, posters and videos, or community meetings, focus group discussions, etc. 

Beside that the project includes a general Code of Conduct (CoC) as well as a Labor Code of Conduct, 

covering the SEA/SH related risks for the contractors, sub-contractors, and all project 

workers/officials who would be employed under the project. 

C. Stakeholder Engagement Plan (SEP) 

Since it is essential that stakeholder engagement and consultation is mandatory during the project 

planning, implementation, and operation stages, a standalone Stakeholder Engagement Plan (SEP) has 

been prepared alongside the ESIA. The SEP complies with the GOB regulations and the WB’s OP 

4.04/ESS 10. The SEP outlines the ways in which Project would    engage all stakeholders – for example, 

national/regional stakeholders, PAPs, vulnerable communities, different interested groups, local 

community people, different occupational groups, women’s groups, laborers, and contractors, and 

provide them with a mechanism through which stakeholders can raise concerns, provide feedback, or 

make positive and negative comments about project related impacts and benefits. 

D. Grievance Redress Mechanism (GRM) 

The Implementing Agency (IA) would establish a standalone Grievance Redress Mechanism (GRM) to 

address the stakeholder complaints and grievances, including resettlement associated with the 

Project. Under OP 4.12, grievance mechanisms must be appropriate and accessible. The GRM is 

intended to address issues and complaints in an efficient, timely, and cost-effective manner. The GRM 

would be two-tiered, i.e., Field level and Project level to receive, evaluate, and facilitate the resolution 

of affected people’s concerns, complaints, and grievances. The GRM aims to provide a time-bound and 

transparent mechanism to receive and resolve social and environmental concerns linked to the 

project. The GRM has been elaborated in the SEP prepared for the project. 

In addition to this general GRM, a separate standalone Labor GRM and SEA/SH responsible GRM have 

been suggested. The GRM model is based on the Project Level GRM Model of Good Practice Note of the 

World Bank. The details of the GRMs have been described in the SEA/SH Action Plan, LMP, RPF and as 

well as in the SEP prepared as a standalone document alongside this ESIA. 
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E. Laborer Management Procedure 

The Labor Management Procedures (LMP) has been developed to ensure proper working conditions 

and to manage the main labor requirements and risks under the proposed Project. The LMP has  set 

out the approaches and measures to meet and mitigate the national requirements as well as the 

objectives of the WB’s Environmental and Social Framework, specific objectives of World Bank newly 

adopted ESS2, ESS4 and also the Equator Principles by Equator Principles Financial Institutions 

(EPFIs). 

This LMP has been developed to achieve the following specific objectives:  

• To ensure workplace safety and health.  

• To provide sufficient treatment, non-discrimination, and equal opportunity for project 

workers irrespective of sex, race, or ethnic identity.  

• To protect project workers, including vulnerable workers such as women, persons with 

disabilities, children (of working age, per National law and the ESS2 of the World Bank 

ESF) and contracted workers and primary supply workers, as applicable.  

• To prevent the use of all forms of forced labor and child labor.  

• To provide project workers with accessible means to raise workplace grievances.  

• To mitigate the risks of Sexual Exploitation and Abuse and Sexual Harassment (SEA/SH) 

in the workplace  

• The assigned contractor will be responsible to implement the LMP that will be monitored 

by IA/Consultant. 

F. Emergency Response Plan (ERP) 

Consultant has prepared a plan to assist Implementing Agency (IA) to develop the ERP that would be 

implemented by Contractor/subcontractors to respond in a safe, rapid, effective, and efficient manner 

to the potential incidents that might result from the project activities. Emergency response operations 

are designed to directly address all emergency situations and their consequences, and establish 

command and control over the incident scene, ensure the safety of responders, develop plans of action, 

and facilitate communications. 

Emergency situations to be addressed in the ERP includes: 

• Spills (diesel, chemical spills, etc.) 

• Fire and/or explosion 

• Personnel (injuries, fatalities, missing person, etc.) 

• Evacuations 

• Natural disasters (hurricane, earthquake, etc.) 

• Transportation – personnel or equipment (vessel collision, etc.) 

• Security (kidnap/extortion, piracy, etc.) 

• Media/public relations (could result from any of the incidents above)  
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The ERP includes: 

• Response Procedures 

• Key Contacts (within and outside of DoF and Construction Engineer) 

• Notification Procedures 

• Medical Evacuation Plan (MEDEVAC) 

It is likely that each Contractor/subcontractor will have their own specific ERPs, but it would be the 

responsibility of DoF/Consultant to ensure that all scenarios are covered and each contract is working 

together in the event of an incident (as necessary).
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Annex 5: Specification of Substation, Associated Distribution Line, and 

Generator 
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Annex 6: Specification of Modern Fish Processing Plant with the 

Capacity of 500 Ton 
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Annex 7: Specification of Water Treatment Plant 
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Annex 8: Specification of Deep Tube Well 
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Annex 9: Specification of Fork Lifter 
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Annex 10: Specification of Fire Fighting Arrangement 
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Annex 11: Detail Description of Canals under Three Coastal Districts 

A11.1 Description of Canals Under Satkhira District  

There are six canals under Satkhira District to be rehabilitate for the cluster farming issues. The 

administrative location and Geographic location of these canals are given in the Table 4.3 and Table 

4.4 respectively. Figure A11.1 shows the location Map of the Canals under Satkhira District, and 

Figure A11.2 shows some pictures of the catchment areas of these canals. The detailed description of 

these canals is given as follows: 

a) Atshobigha Khal 

The canal is located at Debhata Upazila under Satkhira District. The offtake of this canal is Shapmara-

Habra (Khutikkhali) River near Shannyashi Chhak area. The canal falls at the floodplain at Jheela. 

Almost 100% area of its catchment is under shrimp farming. However, some vegetable cultivation was 

observed at the dyke of this canal. Both the bank of this canal is under khas land. The water of this 

canal is very salty; hence, local people cannot use this canal water for drinking purpose. In this regard, 

they collect water from the deep tube well located around 6 km away from the Atshotobigha Primary 

School. However, sometimes especially during dry period, the water gets very saline and people need 

to use the water that are carried for drinking purpose. The gher under the catchment area are given 

as lease to the local people for cluster farming. People give Tk. 2/ decimal/ month for “Bilan” (বিলান 

ভূবি) class and Tk. 6/ decimal/ month for “Bari” (িাবি শ্রেণী) class to the respective authorities. Some 

squatters (around 3-4 numbers of households) were observed on the dyke of the canal beside the 

roadside. According to them, they are staying temporarily at this place to have easy access to the 

Upzalia through the road, and once the excavation activities start, they would shift to their permanent 

address.  

Flood is an unwanted event that occurs almost every year within the catchment due to poor drainage 

system of the canal which is eventually caused for siltation. The canal is silted up to 1.5m to 1.70m. 

According to local people, flood water stays for 1-2 months during monsoon, whereas, they do not 

even get water for daily use during dry season and the surface water got salty.  

b) Kalmegher Khal 

The canal is located at Shyamnagar Upazila under Satkhira District. The offtake of this canal is Madar 

Gang River near Shoyalia Bridge. This canal has two distributaries; one of them falls into the Madar 

Gang River near Kallyanpur sluice gate, another one falls into the flood plain. Fresh water scarcity was 

observed within the catchment area of this canal. Drinking water is to be bought by Tk. 35/ drum (30 

liter) from the Shyamnagar Upazila. However, local can also use pond water for other potable 

purposes. Some squatters (around 2-3 numbers of households), mostly cluster farmers were observed 

on the dyke of the canal. According to the information as mentioned in the Appendix 12, adverse 

impacts due to canal excavation for those squatters is assumed as remote. According to local people 

no flood is occurred within the catchment of this canal. 

c) Magra Khal 

The canal is located at Kolaroa Upazila under Satkhira District. The offtake of this canal is Betna River 

from Berikhali Sluice Gate at Shimnagar, and falls to the flood plain at Koyla. According to the field 

observation, the canal is full of water hyacinth and not very wide enough to carry sufficient water for 

the cluster farming. Most of the catchment area of this canal is used for crop cultivation as well as 

shrimp and fish farming. Rest of the area is used for shrimp and fish farming only. Vegetation such as: 
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banana, date, and papaya trees, some herbs and grasses would be cleared before starting excavation 

activity. Local people do not have any objection regarding this issue rather they requested through 

union chairman for canal excavation by themselves for drainage management. 

d) Mahandi Khal, Dakshkathi Khal, and Madhabkhali Khal  

These three canals are interconnected with each other and are located at Tala Upazila under Satkhira 

District. All the three canals are situated under the same catchment area. Dakshkathi khal starts from 

the Pashchim Salta River near Shishutala. Mahandi khal starts from Dakshkathi khal near Nalta-

Prashadpur Bagda Cluster, and Madhabkhali Khal starts near Machhiyara- Prashadpur Bagda-Galda 

Mixed Cluster location at Masranga Mauza. However, there is a connectivity between Madhabkhali 

Khal and Pashchim Salta River which could be observed only during monsoon period. The outfall of 

all the canals is the flood plain. Around 65% of the catchment area is used only for cluster shrimp 

farming, and rest of the areas are used for both crop cultivation and shrimp farming. In this Upazila 

including Shrimp, carp fishes are also cultured in the gher.   
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Figure A11.1: Locations of the Canals under Satkhira District
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Collecting Plankton and Benthos Sample from the Khal View of both bank of the khal from the Bridge near Atshotobigha Primary School 

Atshotobigha Khal 

   

Cluster Farming within the Catchment Area Picture of Khal from the Road Squatters’ settlement on the left bank of the Khal 

Kalmegher Khal 
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Khal full of water hyacinth from the bridge near 

Gharchala Bazar 

Boro Crop during the Month of March at the catchment 

area beside the dyke of the khal 

Cluster Farming area 

Magra Khal 

   

Khal having little water near Nalta Bazar Bridge Mid-point of the Khal where it is dried up Boro Crop Cultivation in the Cluster Farming Area 

Mahandi Khal 
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Connectivity with the Mahandi Khal and Dakshkathi 

Khal 

Boro Crop Cultivation within the Cluster Farming Area Nalta-Prasadpur Bagda Cluster 

Dakshkathi Khal 

   

Crop Cultivation at Cluster Farming Area within the 

Catchment area of the Khal 

Machhiyara- Prashadpur Bagda-Galda Mixed Cluster Sample Collection from Madhabkhali Khal 

Madhabkhali Khal 

Figure A11.2: Pictures of the Catchment Areas of the Canals under Satkhira District
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A11.2 Description of Canals Under Khulna District  

There are five (05) canals under Khulna District to be rehabilitate for the cluster farming issues. The 

administrative location and Geographic location of these canals are given in the Table 4.3 and Table 

43.4 respectively. Only three (03) out of five (05) canals have received the No Objection Certificate 

(NOC) from the local authority for the rehabilitation of the canals. For the two canals: Bollobi, and 

Rajapur canal NOCs have not been received yet from the respective authority. However, necessary 

work regarding obtaining NOCs is still ongoing. Figure A11.3 shows the location Map of the Canals 

under Satkhira District, and Figure A11.4 shows some pictures of the catchment areas of these canals. 

The detailed description of these canals is given as follows: 

a) Mora Jopjopia Nodi 

Mora Jopjopia Nodi is located under Botiaghata Upazila under Khulna District. The offtake of this canal 

is the Kazibachha River and outfall is the Lower Salta River. The total length of this canal is 9 km. 

However, excavation work for this canal would be 3.3 km from the Lower Salta River. Excavated soil 

would be dumped through compaction method on the both dyke of the canal. According to field 

observation and consulting with local people, they prefer to cultivate crop within the catchment area 

of this canal. Currently only Aman crop is cultivated within the catchment, but every year around 50% 

crop is damaged due to salinity. People use ground water sources for drinking and other potable 

purposes. Around 30% area is used for Bagda farming during dry period. However, most of the cases 

virus attacks Bagda and productivity may be decreased. On the other hand, Bagda cannot adjust the 

environment of saline water with sweet water during rainfall and face loss of immunity. Hence, local 

people found it non-profitable to them. The siltation level of this canal is high and excavation work in 

this canal have been conducted twice within last fifteen (15) years. Flood occurs especially for heavy 

rainfall and peak of river water level coincides and water enters the canal and it overflows the banks. 

Water stays only for seven (07) days.   

b) Bollobi Khal  

This canal is located under Rupsa Upazila under Khulna District and starts from the Attharobaki River 

and falls to the Old Passur River. The canal is very narrow and most of the areas under its catchment 

are used for crop cultivation, farming of Galda, Bagda, and Carp fishes. In addition, according to the 

field observation vegetable are cultivated on the dyke. The depth of water of this canal is around 3 ft 

during low tide and around 5ft during high tide. 

c) Rajapur Khal  

Rajapur Khal is located under Digholia Upazila under Khulna District. It starts from the Ashifut khal 

and falls into the flood plain area. Almost 95% areas under its catchment is used as gher for shrimp 

farming.  

d) Dohar Khal 

This canal is starts from the Atai River and falls into the flood plain area at Digholia Upazila under 

Khulna District. According to the local people, the excavated soil may be dumped on the both dyke of 

the canal. However, intension of local people for using this excavated soil was also observed during 

field visit. Usually, occurrence of flood is remote in this catchment. Carp fishes, Galda, Crops (IRRI, 

dyke vegetables) are practiced within the catchment areas. According to local people, the excavated 

soil should be dumped on the dyke and make the dyke wide so that they can use the dyke as rural road 

to transport crops, shrimps, and fishes from the cluster farming areas. 
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Figure A11.3: Locations of the Canals under Khulna District
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Bhashar Beel Area Bridge at Brahmagati Pashchimpara on the Canal Cluster Farming Gher within the catchment 

Nagkati Khal 

Figure A11.4: Pictures of the Catchment Areas of the Canals under Khulna District 
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a) Nagkati Khal   

The offtake of the Nagkati khal is Bhairab River near the Jute Textile Mills Ltd. and outfall is Shahar 

Beel at Digholia Upazila under Khulna District. The canal is very narrow near the Jute mills due to one 

vent sluice gate used as culvert as well. 100% areas under the catchment of this canal are used for 

shrimp & white fish (carp) culture and crop cultivation. The canal has been excavated around 20 years 

back. Water of this canal is used for irrigation to the cluster farming areas close to this canal. However, 

for the other part within the catchment ground water is used for irrigation. Water may be got at 220-

230ft depth. Livelihood of 90% people within the catchment area is cluster farming (both crop 

cultivation, and fish farming). Rest of the people are involved in service and business.  

There are around 8-10 households beside the canal on the khas land. According to the local people, 

these squatters do not have any issue to move to other place for living during conducting canal 

excavation work. Excavated soil might be dumped on the dyke (both side) maintaining the alignment 

of the canal.  

A11.3 Description of Canals Under Bagerhat District  

There are seven (07) canals under Khulna District to be rehabilitate for the cluster farming issues. The 

administrative location and Geographic location of these canals are given in the Table 4.3 and Table 

4.4 respectively. Figure A11.5 shows the location Map of the Canals under Satkhira District, and 

Figure A11.6 shows some pictures of the catchment areas of these canals. The detailed description of 

these canals is given as follows: 

a) Kumbkhali Khal 

Kumbkhali Khal is located at Rampal Upazila under Bagerhat District. Almost 100% of the catchment 

area is used for shrimp and fish farming. As concentration of salt is observed in surface water sources, 

Bagda is mostly cultured at this place. The offtake and outfall of the canal is Bogura River.   

b) Shoilodubir Khal, and Jibonkhalir Khal  

Shoilodubir Khal, and Jibonkhalir Khal are interconnected at Kachua Upazila under Bagerhat District, 

near Signboard Bazar. The offtake point of the Jibonkhalir Khal is Baleshwar River close to Mir 

Shakhawat Ali Daru Bridge on the river. On the other hand, the outfall of the Shoilodubir Khal is 

Daratana-Poylahara River close to Kapali Bandar Government Primary School which offtake is 

Bhairab (Bagerhat) River. The areas under the catchment of Shoilodubr Khal especially at the outfall 

locations, are used for Shrimp farming. However, the mid-section of the catchment area is 

comparatively high land, hence, Aman crops and vegetables (tomato, cauliflower, cabbage, green chili 

etc.) are grown including shrimp and fish farming based on season.  

On the other hand, the whole area under the catchment of Jibonkhalir Khal is used for crop cultivation 

and shrimp and fish farming.  

According to both the DoF official and local people the excavated soil can be managed by dumping soil 

on the dyke.   

c) Burir Khal  

This canal is located at Chitalmari Upazila under Bagerhat District. The offtake of this canal is Mora 

Chitra River close to Babuganj Bazar, and the outfall is another canal near Shantikhali S.S High School 

and Shantikhali Bazar, which is connected to the river, Madhumati. Most of the areas under the 

catchment of this canal is used for crop cultivation (only Hybrid Boro) and Shrimp (only Galda) & fish 
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farming. However, some vegetable cultivations were observed beside the roadside during field visit. 

Although flood is not a regular phenomenon at this place, once flood occurs water stays for 7-15 days. 

Sometimes people need to move to a safer place based on the flood forecasting. Water is available in 

this canal for three- four months a year, and local people use this water for irrigation.    

d) Andigram Khal  

This canal is located at Mollahat Upazila under Bagerhat District. The canal starts from Atharbanki 

River near Nagarkandi primary School, and falls into the Naldangi beel. Most of the areas under the 

catchment is used for IRRI crop cultivation, Galda and carp fish farming. Deep tube well water is used 

for irrigation purpose. The canal is almost silted up. Around 8-10 number of households were 

observed along the canal side during field visit. These are squatters and according to other local people 

and the official of DoF, they are staying here illegally. These squatters would move to other places 

when the canal excavation work would be started. 

e) Dakatia, and Gajdurer Khal 

Gajdurer Khal and Dakatia Khal is connected with each other near Garibpur Bazar at Char 

BanialiChitalmari Upazila under Bagerhat District. Both the canal starts from the river Baleshwar. The 

lower part of the Dakatia Khal is named as Char Dakatia. The canal excavation work was observed 

ongoing for Dakatia Khal by the initiatives taken by local people and NGO (Uttaran). They will conduct 

excavation work up to Dakatia Primary School. The DoF will conduct canal rehabilitation work from 

Dakatia Government Primary School to the mouth of river Baleshwar.  

Both the canals have mostly silted up therefore water scarcity is a major issue for the local people. The 

canal water is sweet; hence, people may use this water for drinking, potable, and irrigation purposes. 

Therefore, local people want these canals to be rehabilitated so that they might be beneficial in 

account of using water. 

7-8 numbers of households were observed beside the Dakatia canal on its dyke. People are staying 

here temporarily at this place. 
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Figure A11.5: Locations of the Canals under Bagerhat District
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Figure A11.6: Pictures of the Catchment Areas of the Canals under Bagerhat District 
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Annex 12: Reference Letter to DoF from BFDC 
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Annex 13: Distances between the Sub-Project sites and the Protected 

Areas of Bangladesh 

Protected Areas Forest Types 
Location (Distance from the Sub-

Project Sites) 
Area (ha) 

Established 

(Extended) 

A. National Parks (IUCN Category V) 

Himchari 

National Park 

Hill Forest Cox’s Bazar (Around 27 km from the 

Chakaria Shrimp Estate) 

1,729 1980 

Medha Kachapia 

National Park 

Hill Forest Cox’s Bazar (Around 8 km from the 

Chakaria Shrimp Estate) 

395.92 2004 

B. Wildlife Sanctuaries (IUCN Category IV) 

Sundarbans 

(East) Wildlife 

Sanctuary (WS) 

Natural 

Mangrove 

Bagerhat (More than 70 km from the 

selected canals under Bagerhat District) 

31,226.94 1960 (1996) 

Fasiakhali WS Hill Forest Fasiakhali (Around 3 km from the 

Chakaria Shrimp Estate) 

2,080 2007 

Sangu WS Hill Forest Bandarban (Around 13 km from 

Chakaria Shrimp Estate) 

5,973 2010 

Chunati WS Hill Forest Banshkhali (Around 13 km North from 

Chakaria Shrimp Estate) 

8,493 1986 

Dud Pukuria-

Dhopachari WS 

Hill Forest Dhopachari (Around 26 km East from 

BFDC Campus, Chattogram) 

4,907 2010 

Sundarbans 

(South) WS 

Natural 

Mangrove 

Khulna (More than 80 km from the 

selected canals under Khulna District) 

36,970.45 1996 

Sundarbans 

(West) WS 

Natural 

Mangrove 

Satkhira (Kalmeghar Khal is around 40 

km North from this WS. This is the 

nearest distance of the selected Canals 

under Satkhira District) 

71,502.13 1996 

C. Game Reserve (IUCN Category: N/A) 

Teknaf Game 

Reserve (GR) 

Hill Forest Cox’s Bazar (Around 56 km South from 

the Chakaria Shrimp Estate) 

11,615 1983 
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Annex 14: Design and Layout of Chakaria Shrimp Estate and BFDC 

SITE MAP 
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Design and Layout of the Interventions under BFDC 
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Annex 15: Manpower Loading and Waste Calculation for the Sub-

Project Sites  

A. Manpower Loading 

Based on the activities, as mentioned in Section 4.10 of Volume I: Main Report no manpower would 

be recruited for the sub-projects during pre-construction stage. However, at this stage, official task 

assigning, conceptualizing and planning purposes, officials from DoF for CSE, DFTC, and district-wise 

(Satkhira, Khulna, and Bagerhat Districts) concerned persons; and officials from BFDC may be 

assigned. Main work load would be started at the construction stage. In this stage, labor recruitment 

would be done as well. Table 4.7 under Section 4.21 in Chapter 4 of Volume I: Main Report shows 

tentative numbers of the manpower would be required for the construction stage for the sub-project 

sites. The detailed descriptions are mentioned in the following sections. 

i. Chakaria Shrimp Estate 

It has been estimated that around 5 persons including 2 labors for running of excavator, 2 labors for 

dumping and managing excavated soil on the dyke and 1 supervisor would be involved for the canal 

rehabilitation works. On the other hand, around 5 labors would be involved for repair and renovation 

of existing sluice gate; 10 labors would be involved for constructing guard shed with sanitary and 

electrical facilities; 10 labors would be involved for renovation of fish landing center; and around 20 

labors would be involved for the reconstruction of embankment/ peripheral dyke, rehabilitation of 

water supply and drainage canals, construction of herring bone road on the embankment and barbed 

wire fencing with RCC pillars. In addition, to manage the whole works at least 3-4 supervisors and 2 

site engineers would be involved for supervising and management of the sub-project activities as 

mentioned in the Section 4.10.2- Sub- Project 1A: Rehabilitation of 10, and 11- acres of shrimp 

estate including associate canals. On the other hand, according to the activities as mentioned for the 

Sub- Project 1B: Rehabilitation of 48- acres shrimp demonstration area, under Section 4.10.2, 

around 50 at peak and 40 in regular basis unskilled, skilled, technicians; about 5 numbers of 

supervisors; and 2 numbers of site engineers and 1 environmental safety engineer would be required 

for the mentioned activities.  

Therefore, in total, around 100 at peak and about 75-80 in regular basis unskilled, skilled, technicians; 

about 10 numbers of supervisors and management staff; and 5 numbers of site engineers, and safety 

engineer would be engaged for conducting the sub-project activities in CSE. It is assumed that around 

50 numbers of labors would stay at the construction sites and rest of the labors would be day labors. 

The supervisors, site engineers and safety engineer would visit the construction sites daily basis and 

would stay for at least 8 hours/ day. The construction activities would run in full swing for about 12 

months’ period. 

ii. BFDC Harbor at Chattogram 

At this stage, around 75 at peak and 50 on regular basis unskilled, skilled, technicians; about 5 

numbers of supervisors and management staff; 2 engineers (1 site engineer-civil, and 1 safety 

engineer) would be required for the sub-project activities as mentioned for the Sub-Project 3 under 

Section 4.10.2. It is expected that within 12 months’ period all the activities would be completed. It 

is also assumed that 25 labors, 5 supervisors, and 3 engineers would stay at the construction site in 

this stage. 
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iii. BMC at DFTC, Teknaf 

At this stage, around 75 at peak and 50 on regular basis unskilled, skilled, technicians; about 5 

numbers of supervisors and management staff; 2 numbers of site engineers; and 1 safety engineer 

would be required. It is expected that within five (03) months land preparation works including 

demolishing the abandon buildings, tree felling and vegetation clearing, land development and 

preparation activities would be completed. Rest of the works such as establishment of shrimp 

hatchery would be conducted within 7 months’ period. In this stage, less labors would be required. It 

is assumed that around 30 labors on regular basis would be involved for this activity. It is expected 

that around 30 labors, 5 supervisors and 3 engineers would stay at the construction site for the whole 

construction period of 12 months.  

iv. Canal Rehabilitation for Cluster Farming at Satkhira, Khulna, and Bagerhat Districts 

Like the canal rehabilitation activities through re-excavation under CSE sub-project, around 5 persons 

including 2 labors for running of excavator, 2 labors for dumping and managing excavated soil on the 

dyke and 1 supervisor would be required. It is expected that under this sub-project activities all the 

labors would be day labor and the supervisors and engineers would visit the sites daily for at least 8 

hours/day. It is expected that the canal rehabilitation work would be completed within 12 months’ 

period.    

During operation stage, the designated employees under Project Management Unit under Deputy 

Project Directors (DPDs) would be involved under this Project. The number would be given other and 

associated issues would be mentioned (as and where required-in other sections of this report) once it 

is finalized by the Proponent. 

B. Waste Calculation 

During various stages of the proposed Project, a significant quantity of wastes including solid & liquid, 

hazardous/ Non-hazardous, kitchen waste, sewage waste etc. would be generated. The wastes to be 

generated at the sub-project sites due to various activities are categorized into two types: Non-

hazardous and Hazardous wastes. Again, Non-hazardous wastes have been categorized into 

Perishable Waste, Kitchen Waste, Non-perishable Waste, Other Solid Waste, and Organic Solid Waste/ 

Sewage Waste. 

All kinds of solid wastes to be generated would be disposed on site maintaining DoE’s standard. 

Non-Hazardous Wastes 

The major solid wastes generated during construction stage would be from tree felling, vegetation 

clearing, which include shrubs and grasses before land development and site preparation at the BFDC 

Harbor; and BMC area at DFTC, Teknaf. However, under the sub-project, “canal rehabilitation for 

cluster farming in Satkhira, Khulna and Bagerhat Districts”, existing vegetation like herbs, shrubs and 

grassy vegetation would be cleared from the dyke before starting the re-excavation works and duping 

the excavated soil on it.  

Besides, kitchen wastes and sewage waste would be generated from the labor shed in CSE; BFDC 

Harbor at Chattogram; and BMC area at DFTC, Teknaf at this stage.  

In addition, solid wastes such as concrete pieces, small cut pieces of MS bars/rods, wood pieces, CI 

sheets etc. would be generated due to demolishing the existing abandon buildings in 48- acres shrimp 

demonstration area, and existing broken sluice gates under CSE; BFDC Harbor at Chattogram; and 

BMC area at DFTC, Teknaf. On the other hand, during rehabilitating sluice gates with new structures; 

constructing new buildings like fish processing plant, substation etc. construction materials like 



Manpower Loading and Waste Calculation for the Sub-Project Sites 

183 

concrete pieces, small cut pieces of MS bars/rods, plastic pieces, empty cement bags, empty cartons, 

waste papers, waste from worker’s colony, kitchen wastes, human wastes, etc. would be generated.  

The activities of pre-construction stage of each sub-project site are mostly literature review and 

preparation of documentation of design and layout etc. On the other hand, during operation stage, 

management of all the sub-projects would be handled by the PMU of the DoF which would eventually 

be managed from the main head office and existing local office of the sub-project sites. Therefore, 

waste generation, storage and disposal system for each sub-project has been considered only for 

construction stage. 

Solid wastes are mainly of three types. They are Perishable Waste; Non-Perishable Waste; Other Solid 

Wastes; and Organic waste/ sewage waste. 

a) Perishable Waste 

Ref. to Section 4.22 about 75, 50, and 30 numbers of labors would stay at the construction site during 

construction stage at CSE, BFDC Harbor; and BMC area respectively. These would be the resident 

labors. Whereas, 100, 75, and 75 numbers of labors would be present at the construction sites of the 

sub-project sites respectively during the peak period of the construction activities.  

On the other hand, the 10, 5, and 5 numbers supervisors/ monitoring staff; and 5, 3, and 3 numbers of 

site, and safety engineers are considered to be engaged for surveillance of whole of the construction 

period under the CSE, BFDC Harbor, and BMC area sub-projects respectively.  

Considering this, a number of labor sheds, staff room, sewage system, kitchen waste disposal system 

etc. would be implemented for them during the early stage of the construction stage. 

It is assumed that most of the day labor would carry their food from their home and it is estimated 

that around 30% of the average number of labors would take their food from the labor shed kitchen. 

Therefore, for this additional percentage of labor, kitchen waste has been calculated for the 

construction stage. It is assumed that the labor would work for 10 hours daily for 26 days per month. 

Hence, sewerage waste has been calculated based on the working hours of the labor.  

These officials would work 8 hours daily for 22 days per month. It is assumed that they would carry 

their food from home but some of them may take food from the kitchen. They would use the toilets 

also in the construction site. Therefore, waste generation like kitchen waste and sewerage waste has 

been considered for the officials (engineers) and the supervisors as well. 

Kitchen Waste: The labor shed would be constructed by the EPC contractor at the defined and pre-

selected location within the sub-Project sites. A kitchen would also be constructed beside the labor 

shed. Table A15.1 shows the estimation of kitchen waste to be generated during the construction 

stage from various sub-project sites: 

Table A15.1: Estimation of Kitchen Waste during Land Development 

Sl. 
No. 

Economic Classes 

of Employee 
Sub-Project Name 

Project 
Employee 
/Worker 

Rate of Kitchen 
Waste Generation 
(kg/ day/capita) * 

Total Generated 
Waste (kg/ day) 

1 
High-Income Group 

(Tk. >20,000/month) 

Chakaria Shrimp Estate 5 

0.56 

2.8 

2 BFDC Harbor at Chattogram 3 1.68 

3 BMC Area at DFTC, Teknaf 3 1.68 

4 
Middle-Income Group 

Chakaria Shrimp Estate 10 
0.5 

5 

5 BFDC Harbor at Chattogram 5 2.5 
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Sl. 
No. 

Economic Classes 

of Employee 
Sub-Project Name 

Project 
Employee 
/Worker 

Rate of Kitchen 
Waste Generation 
(kg/ day/capita) * 

Total Generated 
Waste (kg/ day) 

6 
(Tk. 10,000- Tk. 

20,000/month) 
BMC Area at DFTC, Teknaf 5 2.5 

7 
Low-Income Group 

(Tk. < 10,000/month) 

Chakaria Shrimp Estate 75 

0.32 

24 

8 BFDC Harbor at Chattogram 43 13.6 

9 BMC Area at DFTC, Teknaf 47 15 

Total  195  68.8 

Source: Jodder et. al. Generation and Characteristics of Household Solid Waste in Khulna City, Bangladesh, 2022 

It is estimated that around 68.8 kg of kitchen waste would be generated each day from the labor-shed 

and staff’s residence in total from three sub-project sites as mentioned in the Table A15.1. It has been 

considered a number of labors might have food from the labor shed kitchen, and the number of the 

total labors would be the sum of resident labor and 30% of average number of labors. This is 

considered for each sub-project site. In addition, the assumed number of supervisors and the 

engineers to be recruited by the EPC Contractor as mentioned in the Section 4.21- Manpower 

Loading, would also take food from the kitchen during the construction period. 

Careless disposal of these wastes would create pollution, odor problem, nuisance, and aesthetic tiring. 

However, the impact would be for a temporary period, limited within the project site, reversible and 

may happen only in worst-case scenario (i.e., no management of kitchen waste). Hence, there should 

be a provision of good housekeeping for managing the kitchen wastes.   

These perishable kitchen wastes should be disposed of in covered plastic containers to be kept at 

designated places, which would require to be collected periodically by local authority for final disposal 

may be for land filling purposes. In short, generated wastes should be disposed of onsite maintaining 

DoE’s standard. 

b) Non-perishable Waste 

Non-perishable solid wastes like metal pieces, empty cartons, plastic materials, paper bags etc. should 

be disposed of in covered Plastic containers of different colors specified for different type of wastes 

kept at a designated place. Recyclable and plastic wastes will be sold to the re-cycling companies and 

other interested buyers. Other combustible solid wastes like waste paper, wood etc. will be burnt in 

local incinerator and the resultant ash will be buried in nearby open space. 

c) Other Solid Waste 

Vegetation Clearance and Civil Structure Demolition: A one storied (L x W x H: 20m x 11m x 4.5m), 

and a two storied (L x W x H: 17m x 12m x 4.5m) L- shaped buildings would be demolished which are 

currently not in use at 48- acres of shrimp demonstration area. It has been estimated that in total 

around 225 m3 of debris would be generated from these two buildings. On the other hand, around 5 

numbers of tree (3 nos. of Akashmoni; a Coconut tree; and a Bullet Wood tree) would be felled and 

some grassy vegetation with some herbs and shrubs would be cleared. It has been estimated that in 

total an amount of 3.4 m3 (3 ton) of wooden debris and leaves would be generated from the mentioned 

vegetation. In addition, within the CSE, a number of sluice gates and guard sheds would be demolished 

during rehabilitating those structures. According to the design consultant, the volume of concrete 

waste to be generated due to structure rehabilitation within CSE would be around 7478 m3.  

In addition, during field visit, the study team has learnt that five (05) structures would be demolished 

from BMC area at DFTC, Teknaf. During the inspection of the building of Demonstration Fisheries 
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Training Center (DFTC), it was observed that the building, as used as training center earlier, is 

currently not in use due to damage of the structure. It cannot be reformed; hence, the Proponent has 

taken decision to demolish it. It has been calculated that an amount of around 224 cubic meter debris 

would be generated from this abandon structure. Likewise, the training center, the dormitories were 

also found as abandon which was used for the temporary residence for the trainees. Approximately, 

258 m3, and 78 m3 concrete material would be generated from the dormitory of the trainees and the 

trainers respectively. There is another civil structure which was used as the office assistant resident, 

currently kept unused. It is assumed that around 638 m3 debris would be generated from this 

structure. In addition, an existing car parking was observed by the study team during field visit which 

is currently not in use. A tentative amount of 66 m3 debris might be generated from this car parking 

lot. 

The BFDC Harbor sub-Project site is covered with a large amount of vegetation including herbs, 

shrubs, and hard wood trees of different sizes. It has been decided by the Proponent that most of the 

activities under this sub-project would be conducted without felling the trees and clearing the 

vegetation. However, an estimated 192 numbers of tree would be cut down (in which primarily Arjun 

and Akshmoni has been selected under a wood stand) for constructing the WTP, fish processing Plant, 

ICE and implementing two new tube wells. It is also estimated that around 90% of the tree species are 

under adult, and about 10% are sapling. Therefore, before construction, and land development 

activities vegetation would be cleared from the Project site. Hence, an estimated amount of 200 m3 

(about 230 ton) of wooden debris might be generated at this stage. In this case, the average height and 

Diameter at Breast Height (DBH) of the hard wood trees and canopy coverage have been considered. 

The wooden debris may create aesthetic tiring, be reason of accidental events like cutting, burning, 

falling from height (during cutting down trees), income generation, etc. Cut down trees and wooden 

debris might be kept at a designated place for a short period and sold out to the relevant vendors to 

carry the debris outside the Project site. In addition, 522 m3 of concrete debris and about 300 kg CI 

sheet would be generated due to the demolition of abandoned structure. 

On the other hand, on the both side dyke of the selected eighteen canals for cluster farming various 

trees such as: date tree, banana tree, palm tree etc. would be fell down. However, according to the 

Client, canal rehabilitation through re-excavation activities trees and existing vegetation area would 

be kept aside as much as possible.  

An approximate calculation of the volume and weight of the generated waste in various sub-project 

areas is given in the following Table A15.2. During calculating the wastes, the type of material such 

as: concrete (including cement, sand, brick etc.) for buildings; iron for CI sheets; wooden debris from 

hard trees; leaves etc. have been considered as weight varies on the type of material.   

Table A15.2: Estimation of Concrete and Wood Waste during Construction Stage 

Sl. 

No. 

Sub-Project 

Site 
Source of Waste Type of Waste 

Volume 

(m3) 
Weight (kg) 

Weight 

(Ton) 

1. 

Chakaria 

Shrimp 

Estate 

Hydraulic Structures 

(Sluice Gates) and 

Guard Sheds  

Concrete waste 

7,478 1,79,47,200 19,783 

2. 

Buildings at 48-

acres of Shrimp 

Demonstration Area 

Concrete waste 

225 3,06,628 337.5 

3. 
Trees and other 

vegetation 

Wooden debris and 

leaves 
3.4 - 3 

   Sub-Total= 7,706.4  20,123.5 

4. Old Chiller and two-

storied building  

Concrete waste 224 3,04,814 336 

5. Iron from CI sheets 0.6 300 0.33 



Manpower Loading and Waste Calculation for the Sub-Project Sites 

186 

Sl. 

No. 

Sub-Project 

Site 
Source of Waste Type of Waste 

Volume 

(m3) 
Weight (kg) 

Weight 

(Ton) 

6. 

BFDC 

Harbor at 

Chattogram 

Trees and other 

vegetation 

Wooden debris and 

leaves 30.6 - 27 

   Sub-Total= 255.2  363.33 

7. BMC Area at 

DFTC, 

Teknaf 

Old Buildings Concrete waste 704 9,57,987 1056 

8. 
Trees and other 

vegetation 

Wooden debris and 

leaves 
200 - 230 

   Sub-Total= 904  1286 

   Total= 8865.6  21,772.83 

Organic Solid Waste/ Sewage Waste: As the labors, supervisors, and the site engineers would be 

present at the sub-project sites during the construction period only, hence, organic solid waste/ 

sewage would be generated during this stage only. According to the information of the manpower 

loading as mentioned in the Section 4.21, although 50, 25, and 30 persons would be resided at the 

sub-project sites (CSE, BFDC Harbor, and BMC respectively) for 24/7 hrs period during construction 

stage; rest of the labors would be day labors who would work for 10 hours per day and the numbers 

of supervisors and site engineers as mentioned in the same section would be worked at the 

construction sites for 8 hours per day.      

Considering these issues, it has been estimated that approximately 8m3, 4.6m3, and 5m3 sewage4 

would be generated from the labor colony and officers’ residence during construction stage from the 

mentioned sub-project sites respectively. During this stage, human wastes will be managed by 

constructing temporary sanitary latrines at the labor shed and staff residence. In this regard, a septic 

tank with the volume of about 4.5m3, 2.5m3, and 3m3 including a soak well may be constructed in the 

construction sites of the CSE, BFDC Harbor at Chattogram, and BMC Area at DTFC, Teknaf sub-project 

sites respectively which may be finally demolished and dressed with adjacent land. This waste would 

be cleaned after a certain time interval based on the requirement. 

Hazardous Wastes 

Sludge is a hazardous material which might be generated from the Effluent Treatment Plant (ETP), 

Water Treatment Plant (WTP) and Municipal wastes from the labor sheds, that may pose adverse and 

profound environmental impacts like harms to human health and the environmental degradation 

through deuteriation of the quality of soil, air and aquatic systems. Besides, sludge is a complex 

material with heterogeneous toxic substances that it inherits from a variety of origins/ sources. Hence, 

it has become a dire necessity to identify the nature of toxic contents in the sludge and judicious 

measures be taken for their safe disposal. 

The disposal and management of sludge should be done as per the Bangladesh Environment 

Conservation Act, 1995 (Amendment 2010), Bangladesh Standards and Guidelines for Sludge 

Management (BSGSM) 2015 and National 3R Strategy. The Sludge Management Plan has been given 

in Annex A: ESMP Report. 

 
4 Considering 0.29 wt.(kg)/ person/ day for 26 working days for Lower Income Group and 0.6 wt.(kg)/ person/ day for 22 working 

days for Medium and Higher Income Group. 
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Annex 16: Topographic Maps 

 

Figure A16.1: Topographic Map of Chakaria Shrimp Estate 
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Figure A16.2: Topographic Map of BFDC 
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Figure A16.3: Topographic Map of BMC 
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Figure A16.4: Topographic Map of Khulna District 
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Figure A16.5: Topographic Map of Bagerhat District 
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Figure A16.6: Topographic Map of Satkhira District
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Annex 17: Tectonic Map of Bangladesh Showing the Study Areas 
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Annex 18: Physiographic Units Maps 

 

Figure A18.1: Physiographic Units of the Study Area of Chakaria Shrimp Estate
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Figure A18.2: Physiographic Units of the Study Area of BFDC Harbor at Chattogram 
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Figure A18.3: Physiographic Units of the Study Area of BMC at DFTC, Teknaf 
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Figure A18.4: Physiographic Units of the Catchment Areas of the Canals under Khulna District 
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Figure A18.5: Physiographic Units of the Catchment Areas of the Canals under Bagerhat District 
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Figure A18.6: Physiographic Units of the Catchment Areas of the Canals under Satkhira District
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Annex 19: Seismic Zoning Map of Bangladesh Showing all the Study Areas 
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Annex 20: AEZ Maps of the Study Areas of the Sub-Project Sites 

 

Figure A20.1: AEZ Map of the Study Area under Chakaria Shrimp Estate 
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Figure A20.2: AEZ Map of the Study Area of the BFDC Habor at Chattogram 
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Figure A20.3: AEZ Map of the Study Area of the BMC Area at DFTC, Teknaf 
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Figure A20.4: AEZ Map of the Catchment Areas of the Canals under Satkhira District 
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Figure A20.5: AEZ Map of the Catchment Areas of the Canals under Khulna District 
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Figure A20.6: AEZ Map of the Catchment Areas of the Canals under Bagerhat District
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Annex 21: Land Types Maps of the Study Areas of the Sub-Project Sites 

 

Figure A21.1: Land Types Map of the Study Area under Chakaria Shrimp Estate 
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Figure A21.2: Land Types Map of the Study Area of the BMC Area at DFTC, Teknaf
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Annex 22: Soil Texture Maps of the Study Areas of the Sub-Project Sites 

 

Figure A22.1: Soil Texture Map of the Study Area under Chakaria Shrimp Estate 
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Figure A22.2: Soil Texture Map of the Study Area of BMC Area at DFTC, Teknaf
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Annex 23: Land Use and Land Cover Maps of the Study Areas of the Sub-Project Sites 

 

Figure A23.1: Land Use and Land Cover Map of the Study Area of Chakaria Shrimp Estate 
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Figure A23.2: Land Use and Land Cover Map of the Study Area of BFDC Harbor at Chattogram 
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Figure A23.3: Land Use and Land Cover Map of the Study Area of BMC Area at DFTC, Teknaf 
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Figure A23.4: Land Use and Land Cover Map of the Catchment Area of Atshotobigha Khal, Satkhira District 
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Figure A23.5: Land Use and Land Cover Map of the Catchment Area of Kalmegher Khal, Satkhira District  
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Figure A23.6: Land Use and Land Cover Map of the Catchment Area of Magra Khal, Satkhira District 
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Figure A23.7: Land Use and Land Cover Map of the Catchment Area of Mahandi Khal, Dakshkathi Khal, and Madhabkhali Khal, Satkhira District 
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Figure A23.8: Land Use and Land Cover Map of the Catchment Area of Mora Jopjopia Nodi, Khulna District 
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Figure A23.9: Land Use and Land Cover Map of the Catchment Area of Dohar Khal, Khulna District 
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Figure A23.10: Land Use and Land Cover Map of the Catchment Area of Nagkati Khal, Khulna District 
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Figure A23.11: Land Use and Land Cover Map of the Catchment Area of Bollobi Khal, Khulna District 
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Figure A23.12: Land Use and Land Cover Map of the Catchment Area of Rajapur Khal, Khulna District 
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Figure A23.13: Land Use and Land Cover Map of the Catchment Area of Andigram Khal, Bagerhat District 
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Figure A23.14: Land Use and Land Cover Map of the Catchment Area of Burir Khal, Bagerhat District 
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Figure A23.15: Land Use and Land Cover Map of the Catchment Area of Kumbkhalir Khal, Bagerhat District 
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Figure A23.16: Land Use and Land Cover Map of the Catchment Area of Shoilodubir Khal, and Jibonkhalir Khal, Bagerhat District 
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Figure A23.17: Land Use and Land Cover Map of the Catchment Area of Dakatia Khal, and Gajdurer Khal, Bagerhat District 
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Annex 24: Definition of the Land use Classes 

Agroforestry: 

Agroforestry as a landuse management system refers 

to the integrated production of agricultural crops or 

animal pastures and woody perennials (trees and 

shrubs) in a certain spatial layout or temporal 

sequence. In Agroforestry system, trees or shrubs are 

grown around or among crops or pastureland. Separate 

or adjacent parcel of land, marginal land along with 

roadside, railway line, embankment and river/canal 

which have similar characteristics will also be included 

in this class. Some modern available agroforestry 

systems in Bangladesh such as Cropland agroforestry, 

alley cropping and forest farming found in north-west 

part of Bangladesh, and wind break/shelterbelt and 

forest farming east-south part of Bangladesh and 

riparian buffer strip etc. 

 

Crop land: 

Crop land refers to areas of land specifically cultivated 

for agricultural purposes, primarily for growing crops. 

These lands are dedicated to producing various types 

of crops, including grains, vegetables, fruits, legumes, 

and more. 

 

Ditches: 

Ditches are usually irregular in shape which contains 

shallow water. Irregular water bodies are in 

agricultural land, urban built-up area, rural settlement, 

road sides and also along with the brickfield are 

considered as ditch. Whereas small areas in 

agricultural land, in construction areas containing 

limited amounts of water in different seasons are 

excluded in this criterion.  
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Dyke: 

Dyke is a large structure built across rivers and streams 

to control the flow of water, create reservoirs, and 

provide various benefits such as hydroelectric power, 

water supply, flood control, and irrigation. Dams come 

in different types and sizes, each designed for specific 

purposes. 
 

Fallow land: 

Fallow land is often left fallow for a period of time to 

allow the soil to recover and regenerate before it is 

cultivated again. The vegetation may appear as a mix of 

grasses, shrubs, or small trees, waterlogged with water 

hyacinth and may be more or less dense depending on 

the age of the fallow period. 
 

Mudflats: 

Mudflats are coastal wetlands that form in intertidal 

areas where sediments have been deposited by tides or 

rivers. Mudflats are found in southern coastal region of 

Bangladesh. 

 

Oxbow lake: 

Baor (oxbow lake) is an old river channel which has 

limited connection to their parent rivers through 

channel in the monsoon season. It forms when a wide 

meander from the main stem of a river is cutoff, 

creating a free-standing body of water. The persistence 

of staying in water ranges from 11 to 12 months. 
 

Parabon: 

An assemblage of a planted mangrove plant species 

along the estuaries, in salt marshes, and on muddy 

coasts.  

This type of mangrove patch was observed in the Ilisha 

Khal within the Chakaria Shrimp Estate.  
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Pond: 

A pond is an artificial surface of standing water that is 

usually smaller than a lake and has a regular shape and 

prominent edge along with or without some trees. Edge 

of the pond is inclusive in the class pond. 

 

Rivers and khals: 

The rivers are natural water courses which serve as 

water drainage channels. In general, rivers are linear 

features and their color is turquoise or cyan in satellite 

images (WorldView-03; Red: near-infrared, Green: red 

and Blue). Small temporary char/sandbars are 

included in the river but permanent char where 

settlements and agricultural land exists are excluded 

from the river. Inundated area to the riverbank during 

monsoon is also considered as part of the river. Only 

those rivers which are declared by the BWDB, 2011 

have been included in river class. 

Canals are natural or artificial waterways which are 

used for irrigation or water transport navigation. 

Canals are mainly small channels separated from rivers 

or sometimes man-made linear structures for 

irrigation. Sometimes canal ways are invisible in the 

monsoon due to water hyacinth (Kachuripana) or other 

type of plants. 

 

Road: 

Identifying roads within satellite images involves 

recognizing distinct visual characteristics and patterns 

associated with road infrastructure. Roads typically 

manifest as linear features with consistent widths, 

traversing landscapes in various sizes, from highways 

to smaller pathways. Their appearance often differs 

from surrounding areas, with highways appearing 

smoother and lighter due to pavement while smaller 

roads might exhibit a darker, rougher texture owing to 

gravel or unpaved surfaces. 
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Rural Settlement with Homestead Vegetation: 

The rural settlements are geographic areas of clustered 

or linear rural dwellings which are covered by fruit 

trees and other plantations, functionally linked with 

small scale vegetable gardens, open spaces and cattle 

houses around the dwellings. Rural markets or growth 

centers within the rural environment is also included in 

this class and all water bodies are excluded from this 

class.  

Shrimp Farm-cum-Salt Pan: 

A Shrimp Farm-cum-Salt Pan is an integrated farming 

system that combines shrimp farming and salt 

production. It is a sustainable and profitable farming 

system that can be used in coastal areas to produce 

both shrimp and salt. 

The geographical location can offer clues, as these 

facilities are commonly found in coastal areas due to 

their proximity to seawater. Analyzing the size, 

arrangement, color variation, saturation levels in the 

ponds, and using high-resolution, multispectral 

satellite imagery aids in accurately identifying these 

distinct features on the ground. 

 

Shrimp Farm/Gher: 

The cluster of small ponds or a large water pond used 

year-round for fish culture mainly dedicated for shrimp 

is considered as Shrimp Farm/Gher. 
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Annex 25: Detailed Description of BEZs and The BEZ Maps of the Study Areas of the Sub-Projects 

Table 26.1: Description of BEZ of the Study Areas 

Study Areas of Sub-Project 

sites 
BEZ Name Description 

Chakaria Shrimp Estate  

Chakaria Sundarban   

The Chakaria Sundarban was formed like a mosaic island with river channels, tidal creeeks, 

aquaculture ponds, mangrove orests and intertidal mudflats. It is located in the estuarine system of 

the Matamuhuri River, Bura Matamuhuri River, Maheshkhali Channel. This forest area has been 

damaged due to clearing the forest for shrimp ponds and aquaculture projects. In additions, natural 

hazards like cyclonic storms and tidal waves were also responsible for the damage of this area. 

Although the Chakaria Sundarban was rich in faunal biodiversity; it has become limited to some 

invertebrate fauna, including such shrimp species such as: Penaeus indicus, P. monodon, Metapenaeus 

monoceros, M. brevicornis and Palaemon styliferus (GoB-IUCN, 1992). 

Chittagong Hills and the CHTs 

This zone is composed of tropical evergreen and semi0evergreen forests, which is situated in the 

southern hill ranges of the country. While the hills are generally about 600m of height which is not 

very high at all, they are rugged and often steep. These hill forests are the most important watershed 

areas of the country. The tropical evergreen and semi-evergreen forests are not very distinct, and 

are often intermingled and merged into one another in this cone. The majority of the species in the 

lower canopy are evergreen; on the other hand, the tree species, which form the upper canopy of the 

forest, is of deciduous type. Some of these deciduous tree species shed their leaves during the winter 

while others do the same during the monsoon; so that the forests generally appear evergreen in 

nature (GoB-IUCN, 1992). The tropical evergreen forests are found in the valleys of this zone. 

BFDC Harbor at Chattogram Chittagong Hills and the CHTs Same as mentioned above. 

Brood Management Center Chittagong Hills and the CHTs Same as mentioned above. 

Canals under Satkhira District 

▪ Atshotobigha Khal 

▪ Kalmegher Khal 

Saline Tidal Floodplain 

This zone has a transitional physiography, which is located in the administrative Districts of Satkhira, 

Khulna, Bagerhat, Jhalakathi and Borguna. It has a low ridge and basin relief, crossed by innumerable 

tidal river and creeks. Local differences in elevation are less than 1 m. The sediments are mainly 

composed of non-calcareous clays, although in the riverbanks, they are silty and slightly calcareous. 

The soils are non-saline throughout the year over substantial number of areas in the north and east, 

but they become saline to varying degrees in the dry season in the southwest and are saline for much 

of the year in the Sundarbans. The rivers carry fresh water throughout the year to the east and 
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Study Areas of Sub-Project 

sites 
BEZ Name Description 

northeast, but saline water penetrates increasingly further inland towards the west mainly in the dry 

season, and for most or all of the monsoon season in the southwest. In the Northeast, there is 

moderately deep flooding during the monsoon season, mainly due to accumulation of rainwater on 

the land when the Ganges distributaries and the lower Meghna are at high flood levels. Elsewhere, 

there is mainly shallow flooding at high tide, either throughout the year or only in the monsoon 

season, except where tidal flooding is prevented by embankments. Within embankments, seasonal 

flooding only occurs through accumulation of rainwater (Bramuner, 1996). 

Except for the Sundarban, the floral diversity of this zone is similar to those of the adjoining zones. 

Innumerable indigenous weeds grow in beel areas. The zone affords a very lucrative place to game 

bird watcher.  

Canals under Satkhira District 

▪ Magra Khal 
Ganges Floodplain 

The soil of Ganges floodplain is calcareous dark gray floodplain soils and calcareous brown floodplain 

soils. The average rainfall of this area is 1270-1780 mm and the flooding depth of this area is high-

medium high, medium high- high, and medium high- low. 

Canals under Satkhira District 

▪ Mahandi Khal 

▪ Dakshkathi Khal  

▪ Madhabkhali Khal  

Saline Tidal Floodplain Same as mentioned above. 

Ganges Floodplain Same as mentioned above. 

Canals Under Khulna District  

▪ Bollobi Khal  

▪ Nagkati Khal  

Ganges Floodplain Same as mentioned above. 

Canals Under Khulna District  

▪ Mora Jopjopia Nodi  

Ganges Floodplain Same as mentioned above. 

Saline Tidal Floodplain Same as mentioned above. 

Canals Under Khulna District  

▪ Dohar Khal 
Gopalganj/ Khulna Peat Lands 

The occupies a number of low-lying areas between the Ganges River floodplain and the Ganges tidal 

floodplain in the south of Faridpur region and the adjoining parts of khulna and Jessore Districts. 

Thick deposites of peat occupy perennially wet basins, but they are covered by clay around the edges 

and by calcareous silty sediments along the Ganges distributaries crossing the zone. Most of the 

layers harden irreversibly into coal-like lumps when dry. The soil, in this zone, is potentially strongly 

acidic and low in essential plant nutrients. The basins are deeply flooded by rainwater during the 
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Study Areas of Sub-Project 

sites 
BEZ Name Description 

monsoon season. However, in the basin close to Khulna, the floodwater is somewhat brackish 

(Brammer, 2000). 

The floral diversity in this zone is quite limited. Due to lack of diversity in vegetation, the variety in 

faunal species and their population size are also less here (Latif, 1992). 

Canals Under Khulna District  

▪ Rajapur Khal 

Ganges Floodplain Same as mentioned above. 

Gopalganj/ Khulna Peat Lands Same as mentioned above. 

Canals Under Bagerhat District  

▪ Kumbkhali Khal  
Saline Tidal Floodplain Same as mentioned above. 

Canals Under Khulna District  

▪ Burir Khal  

▪ Dakatia Khal  

▪ Gajdurer Khal 

▪ Jibonkhalir Khal 

▪ Shoilodubir Khal 

Ganges Floodplain Same as mentioned above 

Canals Under Khulna District  

▪ Andigram Khal  

Ganges Floodplain Same as mentioned above 

Gopalganj/ Khulna Peat Lands Same as mentioned above. 
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Figure A26.1: BEZ Map of the Study Area of Chakaria Shrimp Estate 
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Figure A26.2: BEZ Map of the Study Area of BFDC Harbor at Chattogram 
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Figure A26.3: BEZ Map of the Study Area of Brood Management Center 
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Figure A26.4: BEZ Map of the Study Area of Canals under Satkhira District 
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Figure A26.5: BEZ Map of the Study Area of Canals under Khulna District 
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Figure A26.6: BEZ Map of the Study Area of Canals under Bagerhat District
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Annex 26: Site Specific Flora and Fauna Within the Project Area 

Sl. 
No. 

Name of the Canal Location Baseline Ecological Status 

1 Mora Jopjopia Nodi 

District: Khulna 

Upazila: Botiaghata 

Union: Surkhali 

Data collection (GPS): 

22°41'42.14"N 89°28'34.42"E 

BEZ: Ganges Floodplain 

The Mora Jopjopia River is primarily surrounded by agricultural land, where shrimp farming is a 

common practice along the riverbanks. During field visit and eye observation the project area is 

predominantly characterized by this agricultural activity and bears sparse vegetation, consisting of 

plant species such as Babla, Gewa, Korai, Raintree, and Date Palm. Notably, there is an absence of 

aquatic plant species within the river itself, although the Hargoja Kata shrub stands out in the landscape 

during on-site visits. The avian fauna has been commonly observed in the project area includes 

Common Mynas, Oriental Magpie-Robins, House Sparrows, Common Kingfishers, Doves, and Crows, 

according to local residents. Small mammals like the Common Mongoose and Rat are also found in the 

project area. Local reports indicate the presence of reptiles such as the Bengal Grey Monitor, Common 

Garden Skink, Rat Snake, and Banded Krait within the project area. There is no evidence of rare or 

endangered species, nor any sensitive habitats within the proposed site. 

2 Dohar Khal 

District: Khulna 

Upazila: Dighalia 

Union: Senhati 

Data collection (GPS): 

22°53'51.65"N 89°33'17.93"E 

BEZ: Gopalganj/Khulna Peat 

land 

This canal provides water to shrimp and fish culture ponds and to the nearest agricultural field. One 

bank of the canal has dense vegetation, and another bank is used for transportation and has less 

vegetation. The most dominant plant is Date, and other common plants on the bank are Korai, Raintree, 

Jujube, Palmyra palm, Mango, Sishu, Neem, Baolakata, Coconut, Betel Nut, Banana, etc. Among the 

aquatic vegetation, water hyacinth is mostly dominant, Minute duckweed, alligator weed, water 

spinach, water cress, and taro were also observed in this canal. According to the locals' common 

avifauna found in the project, there are common mynas, house sparrows, common kingfishers, doves, 

egrets, and owls. Small mammals like the fox, common mongoose, small Indian civet, and bat are found 

in the project area, locals said. Reptiles like Bengal Grey Monitor, Common Garden Skink, Rat Snake, 

Banded Krait, etc. are also found in the project area. There are also no rare or endangered species here. 

There is no evidence of wildlife of the higher species within the location and no sensitive habitats found 

within the proposed site. 

3 Nagkati Khal 

District: Khulna 

Upazila: Digholia 

Union: Dighalia 

Data collection (GPS): 

22°52'45.71"N, 89°32'5.05"E 

The canal is surrounded by homestead vegetation, roadside vegetation, and agricultural lands. The 

terrestrial vegetation in the area is diverse, with Mahogany, Raintree, Coconut, Bamboo, Mango, Korai, 

and Palmyra palm being the more dominant plant species. Mangrove species are notably absent in the 

vicinity of the canal. The aquatic vegetation commonly found includes water hyacinth, minute 

duckweed, alligator weed, and water spinach, with minute duckweed being the predominant species. 

There are also no rare or endangered species here. There is no evidence of wildlife of the higher species 
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BEZ: Ganges Floodplain within the location and no sensitive habitats found within the proposed site. According to local 

residents, the common avifauna observed in the project area consists of common mynas, house 

sparrows, common kingfishers, doves, egrets, and owls. Small mammals such as foxes, common 

mongooses, small Indian civets, and bats are reported to inhabit the project area. Additionally, reptiles 

like the Bengal Grey Monitor, Common Garden Skink, Rat Snake, and Banded Krait are found within the 

project area. 

4 Rajapur Khal 

District: Khulna 

Upazila: Digholia 

Union: Jugipole 

BEZ: Ganges Floodplain 

The canal traverses through agricultural lands. One bank of the canal serves as a walking path, while 

the other bank features some vegetation, predominantly consisting of mango and banana plants. A few 

species of Raintree, Kadam, and Kocha plants were also found along the canal bank. The canal itself 

harbors a significant presence of aquatic vegetation, with water hyacinth and kudipana being the most 

dominant species. Other aquatic plants, such as Helancha, Malancha, and Giant Foxtail Millet, were also 

observed in the project area. During the field visit, avian species like Oriental Magpie-robins, common 

mynas, egrets, and crows were spotted in the project area. According to local residents, common 

kingfishers, doves, and owls have been frequently seen in the vicinity. Small mammals, including the 

common mongoose, fox, and small Indian civet, is present in the project area. Locals also reported the 

presence of reptiles such as Rat Snakes, and Bengal Grey Monitors within the project area. There are 

also no rare or endangered species here. There is no evidence of wildlife of the higher species within 

the location and no sensitive habitats found within the proposed site. 

5 Bollobi Khal 

District: Khulna 

Upazila: Rupsha 

Union: Lakhpur 

BEZ: Ganges Floodplain 

Salinity intrusion occurs only during the dry periods, which is why mangrove species are less common 

in this canal. Hargoja Kata is the dominating mangrove species present, while Nipa palm and Katashola 

are rarely found. The canal is surrounded by shrimp culture ponds, agricultural fields, roadside 

vegetation, and homestead vegetation. There is no evidence of rare or endangered species, nor any 

sensitive habitats within the proposed site. Along the canal bank, banana plants are the most dominant 

and are planted by the locals. Other plants found along the canal bank during the field visit include 

Raintree, Korai, Palmyra palm, Mango, Coconut, and Betel Nut, which are also planted by the locals. No 

floating plant species were observed in the canal. Due to the presence of vegetation along the canal 

bank, some avifauna such as house sparrows, common mynas, Oriental magpie-robins, common 

kingfishers, and doves are commonly sighted at the project site. 

6 Atshotobigha Khal 

District: Satkhira 

Upazila: Debhata 

Union: Noapara 

Data collection (GPS): 

The ecological status of a canal refers to the overall health and condition of the ecosystem within and 

surrounding the canal. Shrimp estate and crop field vegetation are located on both sites of the canal 

named Atshotobigha Khal. During the field visit, local people said that this canal supports shrimp 

cultivation by providing saline water; in addition, it drains excess rainwater from the crop field and 
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22°33'16.9"N, 89°02'29.3"E 

BEZ: Sline Tidal Floodplain 

Length:4738.94 m 

prevents waterlogging and salinization. From an ecosystem perspective, this canal serves as a diverse 

habitat. The ecosystem pattern of the proposed site is cropland, homestead, and roadside vegetation. 

The major tree species on both sites of the bank are Date Palm, Palmyra Palm, Coconut, White Siris, 

Gewa, Neem, Babla, Khai Babla, etc. Bhant, Sech, Dubra, etc. herbs and shrubs are naturally grown 

species that are grown along both sites of the bank, fallow lands, and within crop fields as weeds and 

roadsides. Local people said that most of the tree species grown naturally on Khas land both sites of 

the bank. There are also no rare or endangered species here. There is no evidence of wildlife of the 

higher species within the location, and no sensitive habitats are found within the proposed project site. 

Water fern, water lettuce, Helencha, Dhol kolmi, etc. are also common aquatic flora found in the canal 

throughout the year.  

7 Magra Khal 

District: Satkhira 

Upazila: Satkhira sadar 

Union: Kolaroa 

Data collection (GPS): 

22°49'15.7"N, 89°04'30.7"E 

BEZ: Ganges Floodplain 

Length:1851.37 m 

The canal is surrounded by crop land, shrimp culture and roadside vegetation. No settlement was found 

within the proposed site. The major vegetation pattern was observed during field visit was crop field 

and road side vegetation. Canal side   bank is exclusively dominated by Palmyra palm, Betel nut palm, 

Coconut, Banana, Babla, Date palm, Mango, Dramstick, Coconut, Neem etc. A part of the land beside 

canal remain seasonally fallow during a year. During this time the land is covered by grassy vegetation 

with some wild herbs. Croton bonplandianum, Echinochloa colonum, Chynodon dactylon, Heliotropium 

indicum, Amaranthus spinosus, Centipeda orbicularis, Cyperus sp, etc. are the major species (weed) 

which are growing with the crop in project site. The seasonal fallow lands have important roles in 

ecosystem functioning as they support grazing for cattle, feeding and breeding habitats of many 

arthropods, reptiles and avifauna. Some common avifauna local and aquatic species like oriental 

magpie-robin, Dove, parrot, Red-vened bulbul, Black kite, kingfisher, Cuckoo, Indian Cormorant, Little 

Cormorant, Grey Heron were also found in the project area. The mammals are scarce throughout the 

project site. Available species are common mongoose, Indian flying fox, House Rat were found in the 

project site. Reptiles commonly found within the project site Common Smooth Water-snake, Checkered 

keelback, Rat snake, Bengal monitor were also noted during field visit. Magra khal are rich of different 

types of aquatic flora. The dominant aquatic floral types are in the project site:  Kochuripana, 

Panimorich, Jhanji, Aligator weed, Topapana Chechra, Kolmi, Dhol kolmi etc. In numerable indigenous 

weeds grow in project site. 

8 Dakatia Khal 

District: Satkhira 

Upazila: Tala 

Union: Khalil nagar 

Data collection (GPS): 

The proposed Dakatia khal is surrounded by shrimp culture and agricultural land. The major vegetation 

pattern of the project site is mainly crop field vegetation. Crop field ecosystem consist least diversity of 

floral communities and provide wide area of grazing and feeding habitats for numerous Insects. No 

vegetation was observed both site of the bank in the project site. Fluctuation of water level due to 
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22°45'03.7"N, 89°18'34.6"E 

BEZ: Sline Tidal Floodplain 

Length:5983.52 m 

regular tidal effect. saline tolerant flora as well as a number of crustaceans, fishes, mudskippers and 

shorebirds were observed of the project site. Different types of aquatic flora like rooted floating, 

submerged and amphibian vegetations like sedges and meadows were also observed. Fern, Bishkatali, 

Chaila ghas, Jhangi, Helencha Aligator weed etc were commonly found within project site. The aquatic 

bird like Little Egret, Common Kingfisher, Little Cormorant, Indian pond heron are frequently found 

along canal systems. Snail and Oyster were also commonly found in canal bed. There are also no rare 

or endangered species here. 

9 Mahandi khal 

District: Satkhira 

Upazila: Tala 

Union: Khalil nagar 

Data collection (GPS): 

22°44'41.9"N, 89°17'21.9"E 

BEZ: Sline Tidal Floodplain 

Length:3379.17 m 

Mahandi khal is surrounded by shrimp culture and agricultural land. The main vegetation pattern both 

site of the canal is mainly cropland vegetation. Very few plants like Babla, Gewa and Palmyra palm, Date 

palm etc. were also observed both site of the bank. During field visit we observed that the canal was 

completely dried up only a small amount of water had accumulated in different places of the canal. 

Every year two to three month the project site was go under water because the canal is filled with 

sediment. The project site was not rich with aquatic flora additionally Dhol kolmi, Kochu, Helencha, 

Kolmi etc were also found in the project site. No critical and endanger species were found in the project 

site. 

10 Madobkhali Khal 

District: Satkhira 

Upazila: Tala 

Union: Khalil nagar 

Data collection (GPS): 

22°44'12.7"N, 89°18'37.0"E 

BEZ: Ganges Floodplain 

Length:564.59 m 

This canal goes through the shrimp estate and agricultural field. Approximately 40-50 trees species 

were also found in a specific site of the project site others site no vegetation were observed. No aquatic 

vegetation was observed in the project site. Some local and water dependents birds like Indian 

Cormorant, Little Egret, Brahminy Kite, Black Drongo, Common Kingfisher etc. were also found during 

field visitr. Small mammals such as Bengal fox, Large Indian civet, common mongoose, Indian flying fox 

were commonly found in the project area said by local people. 

11 Kalmeghar Khal 

District: Satkhira 

Upazila: Shaymnagar 

Union: Shaymnagar 

Data collection (GPS): 

22°19'34.2"N, 89°04'24.7"E 

BEZ: Sline Tidal Floodplain 

Length:2113.45 m 

Kalmeghar Khal serves as a crucial water resource, providing irrigation water for shrimp estates and 

croplands, as well as facilitating drainage. The predominant vegetation pattern along both sides of the 

canal comprises roadside, homestead, and cropland vegetation. From my observation, households 

located near the canal are vegetated with local plant species. The dominant tree species along both 

sides of the canal include Indian Siris, Babla, Khai Babla, Palmyra Palm, Coconut, Sissoo, Neem, 

Tamarind, and Gewa. In the project area, the canal sides are exclusively dominated by Babla and Indian 

Siris, which demonstrate good adaptation to saline soil conditions. This vegetation supports local 

avifauna such as Common Mynas, Doves, Large-billed Crows, Black Kites, Indian Cormorants, Brahminy 

Kites, Black Drongos, and Common Kingfishers. Small mammals commonly found in the project area 
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include Bengal Foxes, Large Indian Civets, Common Mongooses, and Indian Flying Foxes. Reptiles 

commonly observed within the project area are Common Garden Lizards, Checkered Keelbacks, and 

Bengal Grey Monitors, as reported by locals during field visits. No aquatic flora, such as submerged or 

free-floating species, were observed within the area. Additionally, patches of Gewa, Choila/Ora, and 

Hargoza were sporadically observed on the torus and along the canal-side toe of the embankment. The 

canal bed was rich with different types of snails and shells. There is no evidence of rare or endangered 

species, nor any sensitive habitats within the proposed site. 

12 Andigram Khal 

District: Bagherhat 

Upazila: Mollahat 

Union: Gangi 

Data collection (GPS): 

22°52'47.57"N 89°43'36.03"E 

BEZ: Ganges Floodplain 

Length:2136.88 m 

The Andigram Canal primarily traverses through shrimp culture ponds and agricultural lands, although 

there are some homestead areas along its course. In addition to homestead vegetation, the dominant 

plant species along the canal is the Palmyra palm, with some specimens having been cut down. Date 

palms and banana plants are also observed along the canal banks. In the homestead areas, Raintrees, 

Mahogany, White Siris, and Coconut plants are present. Water hyacinth is the dominant aquatic species 

in this canal, almost obstructing the normal water flow. According to local residents, the common 

avifauna found in the project area includes common mynas, house sparrows, common kingfishers, 

doves, egrets, and owls. Small mammals such as foxes, common mongooses, small Indian civets, and 

bats are reported to inhabit the project area. Reptiles like the Bengal Grey Monitor, Common Garden 

Skink, Rat Snake, and Banded Krait are also found within the project area, as stated by locals. There are 

also no rare or endangered species here. There is no evidence of wildlife of the higher species within 

the location and no sensitive habitats found within the proposed site. 

13 Gajdurer Khal 

District: Bagerhat 

Upazila: Chitalmari 

Union: Char Baniari 

Data collection (GPS): 

22°46'37.97"N 89°54'15.76"E 

BEZ: Ganges Floodplain 

Length:1324.31 m 

The canal is surrounded by shrimp culture ponds, agricultural land, roadside vegetation, and 

homestead vegetation areas. The plant species found along the canal banks vary based on location. Near 

homestead areas, plants such as raintrees, mahogany, white siris, jackfruit, mango, coconut, betel nut, 

and bamboo are primarily observed. However, in other areas along the canal bank, only palmyra palms 

and banana plants are found. Water hyacinth is the dominant aquatic species in this canal, almost 

obstructing the normal water flow. According to local residents, the common avifauna found in the 

project area includes common mynas, house sparrows, common kingfishers, doves, egrets, and owls. 

Small mammals such as foxes, common mongooses, rats, and small Indian civets inhabit the project 

area, as reported by locals. Reptiles like the Bengal Grey Monitor, Common Garden Skink, Rat Snake, 

and Banded Krait are also found within the project area. There are also no rare or endangered species 

here. There is no evidence of wildlife of the higher species within the location and no sensitive habitats 

found within the proposed site. 
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14 
Char Dakatia Gager 

Khal 

District: Bagerhat 

Upazila: Chitalmari 

Union: Char Baniari 

Data collection (GPS): 

22°47'24.91"N 89°54'46.36"E 

BEZ: Ganges Floodplain 

Length:1977.18 m 

A substantial portion of this canal passes through homestead areas while also traversing shrimp culture 

ponds, agricultural lands, and roadside vegetation zones. A significant amount of roadside vegetation, 

particularly coconut, palmyra palm, and mahogany plants along the canal banks, has been cut down 

due to canal excavation activities. Other plant species observed in the project area include raintrees, 

betel nuts, white siris, kocha, and Indian almonds. Currently, there is no aquatic vegetation present in 

the canal as a result of the canal excavation work. There are also no rare or endangered species here. 

There is no evidence of wildlife of the higher species within the location and no sensitive habitats found 

within the proposed site. According to local residents, the common avifauna found in the project area 

comprises common mynas, house sparrows, common kingfishers, doves, egrets, and owls. Small 

mammals such as foxes, common mongooses, rats, and small Indian civets inhabit the project area, as 

reported by locals. Reptiles like the Bengal Grey Monitor, Common Garden Skink, Rat Snake, and 

Banded Krait are also found within the project area. 

15 Burir Khal 

District: Bagerhat 

Upazila: Chitalmari 

Union: KalaPalmyra palma 

Data collection (GPS): 

22°49'28.27"N 89°54'42.89"E 

BEZ: Ganges Floodplain 

Length:4775.07 m 

The canal is surrounded by shrimp culture ponds, agricultural land, roadside vegetation, and 

homestead vegetation areas. The plant species found along the canal banks vary based on proximity to 

homestead areas. Near homestead regions, plants such as raintrees, mahogany, korai, guava, mango, 

and coconut are primarily observed. However, in other areas along the canal, only palmyra palms and 

banana plants are present. Water hyacinth is the dominant aquatic species in this canal, almost 

obstructing the normal water flow. There are also no rare or endangered species here. There is no 

evidence of wildlife of the higher species within the location and no sensitive habitats found within the 

proposed site. According to local residents, the common avifauna found in the project area includes 

common mynas, house sparrows, common kingfishers, doves, egrets, and owls. Small mammals such 

as foxes, common mongooses, rats, and small Indian civets inhabit the project area, as reported by 

locals. Reptiles like the Bengal Grey Monitor, Common Garden Skink, Rat Snake, and Banded Krait are 

also found within the project area. 

16 Kumbkhali Khal 

District: Bagherhat 

Upazila: Rampal 

Union: Basarullah 

Data collection (GPS): 

22°35'18.52"N, 89°38'1.57"E 

BEZ: Sline Tidal Floodplain 

Length:1640.84 m 

The canal is surrounded by shrimp culture ponds, agricultural land, roadside vegetation, and 

homestead vegetation areas. Due to saline water intrusion occurring in this canal, some mangrove 

species such as Nipa palm, Keora, Noil, Ora, Bain, and Gewa were observed during the field visit. In 

addition to these mangrove species, plants like Babla, Korai, Mango, Coconut, Raintree, and Jujube were 

also present along roadsides and in homestead areas. Among the herb and shrub species, Hargoja kata, 

Dhol Kolmi, Chargadha Shak, and Bon Gash were mainly observed in the project area. According to local 

consultations, avifauna such as House Sparrows, Common Mynas, Oriental Magpie-robins, Common 

Kingfishers, and Doves are commonly sighted at the project site. Small mammals including Common 
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Mongooses, Indian Flying Foxes, and Rats are commonly found in the area. Local residents reported 

that Checkered Keelbacks and Rat Snakes are commonly encountered snake species in the region. 

There are also no rare or endangered species here. There is no evidence of wildlife of the higher species 

within the location and no sensitive habitats found within the proposed site. 

17 Jibon Khalir Khal 

District: Bagerhat 

Upazila: Kachua 

Union: Raripara 

Data collection (GPS): 

22°36'2.14"N 89°50'43.19"E 

BEZ: Ganges Floodplain 

Length:2504.07 m 

The canal traverses through roadside vegetation, agricultural lands, and homestead vegetation areas. 

The coconut plant is the dominant species along the canal bank, particularly in areas where shrimp 

culture ponds are located. Other plant species observed in the project area include drumstick, white 

siris, jujube, sapodilla, betel nut, palmyra palm, date palm, mango, banyan, and neem. Aquatic 

vegetation such as minute duckweed, alligator weed, and water spinach is commonly found. Herbs and 

shrubs like bananas and taro were also present in the project area. There are also no rare or 

endangered species here. There is no evidence of wildlife of the higher species within the location and 

no sensitive habitats found within the proposed site. According to local residents, common avifauna 

found in the project area include common mynas, house sparrows, common kingfishers, doves, egrets, 

and owls. Small mammals such as foxes, common mongooses, rats, and small Indian civets inhabit the 

project area. Reptiles like the Bengal grey monitor, common garden skink, rat snake, and banded krait 

are also found within the project area. 

18 Shoilodubir Khal 

District: Bagerhat 

Upazila: Chitalmari 

Union: KalaPalmyra palma 

Data collection (GPS): 

22°36'58.60"N 89°51'11.00"E 

BEZ: Ganges Floodplain 

Length:5713.29 m 

The canal is surrounded by shrimp culture ponds, agricultural land, and roadside vegetation. Due to 

saline water intrusion occurring in this canal, mangrove species are dominating along the canal banks. 

Some mangrove species, such as Nipa palm, Keora, Noil, Ora, Bain, and Gewa were observed during the 

field visit. In addition to these mangrove species, plants like Guava, Sapodilla, White Siris, Raintree, and 

Palmyra Palm were also present along the canal banks. Among the herb and shrub species, Hargoja 

kata and banana plants were observed in the project area. According to local consultations, avifauna 

such as House Sparrows, Common Mynas, Oriental Magpie-robins, Common Kingfishers, and Doves are 

commonly sighted at the project site. Small mammals including Common Mongooses, Indian Flying 

Foxes, and Rats are commonly found in the area. Local residents reported that Checkered Keelbacks 

and Rat Snakes are commonly encountered snake species in the region. There are also no rare or 

endangered species here. There is no evidence of wildlife of the higher species within the location and 

no sensitive habitats found within the proposed site. 
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Annex 27: Observed Terrestrial Floral Species within Study and Project Area 

Sl English Name Scientific Name 

Abundance 
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1 Mango Mangifera indica VC C VC VC VC VC VC C C A A A P VC M VC C C VC VC A Fr, T, Fu 

2 Coconut Cocos nucifera VC VC VC VC VC VC VC VC C A A A A VC VC VC VC C VC M A Fr, Fu 

3 Jackfruit Artocarpus heterophyllus C M M C A C C FC A A A A A M M C M M M M A Fr, T, Fu 

4 Babla Acacia nilotica C C A M VC M VC C C A P P C C VC A M A VC A A Fu 

5 Khai Babla Pithecolobium dulce C C A M C M VC C C A C P C C C A M A VC A A Fu 

6 Date-palm Phoneix sylvestirs VC VC VC VC VC C VC C VC A C P A VC VC M C M M VC A Fr, Fu 

7 Tamarind Tree Temarindus indica M M M M A VC C M M A A A P M A A M A M A A T, Fr, Fu 

8 Neem Azadirachta indica C M M C A M C M A A A A C C A A M A M VC A M, Fu 

9 Palmyra palm Boassus flabelifer VC VC VC VC A C VC M P A C P A VC VC VC C VC C VC M T, Fr, Fu 

10 Indian siris Albizia lebbeck C C C C VC M C A A A A A A C M M C M M A M T, Fu 

11 Banana Musa sp VC VC VC VC C VC VC A C A A A A VC C C A VC C VC C Fr 

12 White Siris Albizia procera VC VC C C A VC C A A A A P A C M VC M C M VC C T, Fu 

13 Jujube Ziziphus jujuba C C VC C A C C M A A A A A C M M M A VC C C Fr, Fu 

14 Betel Nut Areca catechu VC C C C A VC VC M C A C A C VC C VC VC M M VC A Fr, Fu 

15 Bamboo Bambusa vulgaris C VC M VC A C VC A A A A A A C M VC M A M C A T, Fu 

16 Raintree Samanea saman VC VC C C M VC VC A A A - A A VC C VC C C VC C A T, Fu 

17 Mahogany Swietenia mahagoni C C C VC A M C C - A A A P M M VC C C A A A T, Fu 

18 Kadam Neolamarckia cadamba M M M M A A M A A A A A A M A A A A M A A T, Fu 

19 Kocha - VC VC C C VC VC VC _ _ A A A A C C M C M M M M Fu 

20 Gewa Excoecaria agallocha M M A A A C M C A A A A C M A A A A C A VC T, Fu 

21 Drumstick Moringa oleifera C M A C A C C A C A A A C C M M M A M VC A Fo, Fu 

22 Sissoo Dalbergia sissoo M M C M A A M A A A A A A M A A M A A A A T, Fu 

23 Indian Almond Terminalia catappa M M A M A A M A A A A A A M A A M A A M A Fr, T 

24 Guava Psidium guajava VC C M C A M C M A A A A P C A M C C A C C Fr, Fu 

25 Sapodilla Manilkara zapota C M A M A M M A A A A A A M A A M A A C A Fr, Fu 

26 Banyan tree Ficus benghalensis M M A A A M M M A A A A P M A A M A A C A Or 

27 Hog plum Spondias pinnata C M A M A VC M A A A A A A M A A M A A M A Fr 

28 Akashmoni Acacia moniliformis M C M C A M M A A A A A A M A M A M A A A T, Fu 

29 Wood apple Limonia acidissima M M M VC A C M A A A A A A C M A M A A M A Fr, Fu 
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30 Nipa Palm Nypa fruticans C A A A A VC C A A A A A A C A A A _ C A VC Fr, Fu 

31 Horgoja /Sea Holly Acanthus ilicifolius C A A A A C VC C A A A A C C A A A _ C A C Fu 

32 Keora Sonneratia apetala M A A A A C C C A A A A C M A A A _ C A M Fr, Fu 

33 Noil Avicennia officinalis M A A A A C - _ A A A A M M A A A _ C A M Fu 

34 Ora Sonneratia caseolaris M A A A A C - _ A A A A _ M A A A _ C A VC Fu 

35 Bain Avicennia officinalis M A A A A C - _ A A A A _ M A A A _ C A C T, Fu 

Source: CEGIS Field survey February 2024 

Note: Common= C, Very Common= VC, Medium=M, Absent =A      Usage: T= Timber, Fr= Fruit, Fo = Food, Fu= Fuel wood, M= Medicine, Or= Ornamental and - =Unknown 
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Annex 28: Observed Aquatic Floral Species within Study and Project Area 

Sl No English Name Scientific Name 

Local Status 

Goods/Services/Use 
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Free floating plant 

1 Water hyacinth Eichhornia crassipes VC A C VC VC A VC A VC A A A A C VC C A VC A A A 

Compost,vegetable 3 Khudipana/ Duck weed Lemna perpusilla VC A C VC VC A C A VC A A A A VC A C A VC A M A 

4 Topapana Pistia stratiotes M A A A A A C A C A A A A C C M A C A C A 

Submerged Plant 

5 Jhangi/ water thyme   Hydrilla verticillata M C M A M A C C C M A P M M A M A C M A A N/A 

6 Ghechu/ Floating lace plant Aponogeton natans A P A A A A C A M A A A A M A A A A A A A Vegetable 

Amphibian plant 

7 Jol kolmi/ Pink morning glor Ipomoea aquatic M C A A A A VC C VC A M A A C A M A M C A A Fuel 

8 Kolmi Shak/water spinach Ipomoea aquatica C C C C M A C C M A C A A VC M M A VC A C A Vegetable 

9 Alligator weed/Maloncho  
Alternanthera 

philoxiroides 
VC VC C M VC A C A M A C A A VC VC C A VC A VC A Vegetable 

10 Helencha Enhydra fluctuans VC VC M M C A VC C VC A VC A A VC M M A VC A VC A  

11 Kochu Colocasia spp. VC VC C A M A VC C C A C A A VC VC C A VC A C A Vegetable 

12 Chaila gash Hemarthria protensa M C A A C A C C M M VC A A C M M A M A A M N/A 
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Annex 29: List of Fish Species Within the Study Area of Chakaria 

Shrimp Estate 

Table A30.1: Fish Species 

SI. 
No. 

Family Local name English name Scientific name 
Global 
IUCN 

Status 

Availability 
in the study 

area 

1.  Scatophagidae Chitra/Bistara Spotted butterfish Scatophagus argus LC C 

2.  Sillaginidae Tular Dandi Lady fish Sillago domina NT A 

3.  Sciaenidae Lal Poa/Vola Silver jew Johnius argentatus LC A 

4.  Engraulidae Phasa Anchovies Thryssa mystax LC C 

5.  Haemulidae Sada Datina Silver bream Pomadasys hasta LC A 

6.  Stromateidae Rup Chanda Chinese pomfret Pampus chinensis NE C 

7.  Gobiidae Chewa Torpedo trevally Taenoides anguillaris LC A 

8.  Mugilidae Bhangan Mullet Mugil cephalus LC A 

9.  Apogonidae Rekha 
Four barred 
finger fish 

Corius quadrifasciatus LC F 

10.  Synodontidae Loitta Bombay duck Harpadon nehereus NT F 

11.  Stromateidae Fili Chanda Silver pomfret Pampus argenteus NE C 

12.  Scombridae Maitya 
Jack and 
pompanos 

Cybium guttatum DD F 

13.  Polynemidae Lakhua Indian salmon Polynemus indicus NE F 

14.  Sciaenidae Sada Poa Silver jew Otolithes argentatus LC A 

15.  Engraulidae Amadi 
Pointed tail 
anchovy 

Stolephorus indicus LC F 

16.  Cynoglossidae Kukurjiv Sole 
Cynoglossus 
macrostomus 

VU A 

17.  Oxudercidae Bele - Gobius personatus DD A 

18.  Ariidae Ghagra Tengra Gagora catfish Arius gagora NT A 

19.  Tetraodontidae Potka - Chelonodon patoca LC F 

20.  Sciaenidae Boro Poa Long jewfish Sciaenoides brunneus DD A 

21.  Leiognathidae Tak Chanda 
Common pony 
fish 

Leiognathus equulus LC C 

22.  Clupeidae Ilish Hilsa shad Tenualosa ilisha LC C 

23.  Clupeidae Chandani Ilish Toli shad Tenualosa toli VU F 

24.  Polynemidae 
Ramchos/ 

Taposhi 

Paradise 
threadfin 

Polynemus paradiseus LC F 

25.  Mugilidae Khorshula Corsula Rhinomugil corsula LC A 

26.  Latidae Vhetki/Koral Seabass Lates calcarifer LC A 

27.  Scombridae Rupsha Skipjack tuna Katsuwonus pelamis LC F 

28.  Engraulidae Boiragi/Olua 
Gold spotted 
grenadier 
anchovy 

Coilia dussumieri LC A 

29.  Bagridae Tengra 
Striped dwarf 
catfish 

Mystus sp. LC A 

List Concern (LC), Near Threatened (NT), Vulnerable (VU)Not Evaluated (NE), Data deficient (DD)   

Abundant (A) – a lot of or plenty, Common (C) - frequently available, Few (F) – present but not frequently available (modified after Akter 

et al., 2019).  

Source: CEGIS field visit, 2024 

https://www.google.com/search?sca_esv=ca6b1dfc08a6761a&bih=552&biw=1242&rlz=1C1CHBD_enBD1029BD1029&hl=en&sxsrf=ACQVn0947sT8mmNK0UNN2Npm4vMbShP8qA:1708856227956&q=Synodontidae&stick=H4sIAAAAAAAAAONgVuLUz9U3sMwySS94xGjCLfDyxz1hKe1Ja05eY1Tl4grOyC93zSvJLKkUEudig7J4pbi5ELp4FrHyBFfm5afkA2VTElMB87wBR1MAAAA&sa=X&ved=2ahUKEwjp3cHDocaEAxU6xTgGHcA3COIQzIcDKAB6BAgXEAE
https://www.google.com/search?sca_esv=ca6b1dfc08a6761a&bih=552&biw=1242&rlz=1C1CHBD_enBD1029BD1029&hl=en&sxsrf=ACQVn0-z6xTbC11goC8Zwhf8iQ1rGyFmrA:1708856247883&q=Stromateidae&stick=H4sIAAAAAAAAAONgVuLUz9U3sCy2SMl-xGjCLfDyxz1hKe1Ja05eY1Tl4grOyC93zSvJLKkUEudig7J4pbi5ELp4FrHyBJcU5ecmlqRmpiSmAgDilnghUwAAAA&sa=X&ved=2ahUKEwjS8oHNocaEAxWOwzgGHQVsBx8QzIcDKAB6BAgWEAE
https://www.google.com/search?sca_esv=ca6b1dfc08a6761a&bih=552&biw=1242&rlz=1C1CHBD_enBD1029BD1029&hl=en&sxsrf=ACQVn0_ZV6VY4Bn45pqlZ6igiYYYWFWK5g:1708857097442&q=Scombridae&stick=H4sIAAAAAAAAAONgVuLQz9U3SDFMMn7EaMwt8PLHPWEprUlrTl5jVOHiCs7IL3fNK8ksqRQS42KDsnikuLjgmngWsXIFJ-fnJhVlpiSmAgDEw0W0TwAAAA&sa=X&ved=2ahUKEwi5-o7ipMaEAxU-qWMGHTjrBSUQzIcDKAB6BAgYEAE
https://www.google.com/search?sca_esv=f467e1d66e3ba319&rlz=1C1CHBD_enBD1029BD1029&sxsrf=ACQVn09N4m8MC6l6GJfWbpjLyWzYFVdvIg:1711611091932&q=Bagridae&stick=H4sIAAAAAAAAAONgVuLUz9U3SEmJzzF9xGjCLfDyxz1hKe1Ja05eY1Tl4grOyC93zSvJLKkUEudig7J4pbi5ELp4FrFyOCWmF2WmJKYCADMJrfBPAAAA&sa=X&ved=2ahUKEwj2_YKZuJaFAxVg3jgGHRwlA1kQzIcDKAB6BAgXEAE
https://www.iucnredlist.org/species/75143569/75144431
https://www.iucnredlist.org/species/202038/2732189
https://www.iucnredlist.org/
https://www.iucnredlist.org/species/170311/6742170
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Table A30.2: Prawn/ Shrimp Species 

Family Local Name English Name Scientific name 

Palaemonidae 
Golda chingri                               Fresh water prawn       Macrobrachium rosenbergii 

Goda chingri                                Hairy river prawn             Macrobrachium rude 

Penaeidae 

Bagda chingri                           Giant tiger shrimp                Penaeus monodon 

Chaka chingri                              Indian white shrimp               Penaeus indicus 

Kola chingri                                     Banana shrimp       Penaeus merguiensis 

Horina chingri                           Brown shrimp                 Penaeus semisulcatus 

Chali chingri                           Yellow shrimp                 Metapenaeus bravicornis 

Solenoceridae Shora chingri                 Coastal mud shrimp                 Solencera crassicornis 

Alpheidae Loila chringri                   Akaimi shrimp                          Acetes japonicas 

Hippolytidae     Gora chingri     Roshna prawn                                       Exopalaemon styliferus 

Source: CEGIS field visit, 2024
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Annex 30: Glimpse of Agricultural Practice within the Study Areas of 

the Sub-Projects 

  

Figure A31.1: Fallow lands of BMC project 

area 

Figure A31.2: View of salt cultivation in BMC 

study area, Teknaf 

 

Figure A31.3: View of grass cultivation during Rabi Season in Ichanagar, Karnaphuli 

  

Figure A31.4: Fallow lands during Rabi 

Season in Badarkhali, Chakaria 

Figure A31.5: View of pulse crop land during 

Rabi Season in Ichanagar, Karnafuly 
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Figure A31.6: View of salt cultivation in 

Chakaria Shrimp State 

Figure A31.7: View of salt cultivation in 

Badarkhali, Chakaria 

  

Figure A31.8: View of HYV Boro cultivation 

during Rabi Season in Pukuria, Chakaria 

Figure A31.9: View of HYV Boro cultivation 

during Rabi Season in Badarkhali, Chakaria 
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Annex 31: List of Consulting Persons 

Various Consulting Persons during Field Visits (Informal Consultation) 

Name of the 

respondents 
Occupation Village Union Upazila District Mobile no. 

Ruhul Kader Fish trader Rampur Saharbil Chakaria Cox’s Bazar   

Jashim 
Extension 

assistant 
Rampur Saharbil Chakaria Cox’s Bazar  01813734076 

Shah Alam Fisherman Sadvalia Badarkhali Chakaria Cox’s Bazar   

Sultan Ahmad Day laborer Sadvalia Badarkhali Chakaria Cox’s Bazar   

Abdul Malek Day laborer Sadvalia Badarkhali Chakaria Cox’s Bazar   

Salimullah Day laborer Sadvalia Badarkhali Chakaria Cox’s Bazar  01891511647 

Md. Borhanuddin 
Salt cultivator 

and fisherman 
Sadvalia Badarkhali Chakaria Cox’s Bazar   

Md. Kutubuddin Shopkeeper Sadvalia Badarkhali Chakaria Cox’s Bazar  01829450811 

Md. Golam Sheikh Farmer Barmogati Dighalia Dighalia Khulna  

Roni Khan Shrimp farmer panigati Dighalia Dighalia Khulna 01724981519 

Md. Abdullah Shrimp farmer panigati Dighalia Dighalia Khulna  

Md. Rakib Sheikh Farmer 
Dakshin 

Khajadanga 

Tilakshalpa 

Baishdia 
Rupsha Khulna 01919334646 

Md. Mohibul Islam  Farmer 
Dakshin 

Khajadanga 

Tilakshalpa 

Baishdia 
Rupsha Khulna 01790852383 

Nitish Roy Farmer 
Aushkhali/ 

Titukhali 
Gangarampur Batiaghata Khulna 01965528588 

Md. Nadir Sheikh Farmer Nolta Khalilnagar  Tala Satkhira 01745759001 

Md. Aslam Farmer Nolta Khalilnagar  Tala Satkhira 01762092866 

Abdul Mazid Gazi Farmer Kallyanpur  Shyamnagar  Shyamnagar Satkhira 01915505901 

Ranojit Mistry Farmer Kallyanpur  Shyamnagar  Shyamnagar Satkhira 01909703935 

Keramat  Farmer Kallyanpur  Shyamnagar  Shyamnagar Satkhira 01957569130 

Md. Jahangir Fisherman Ekra Jalalabad Kolaroa Satkhira 01739966361 

Abdus Sobur Farmer Ekra Jalalabad Kolaroa Satkhira 01720587239 

Md. Ishak Ali Fisherman Ekra Jalalabad Kolaroa Satkhira 01735424957 

Abul Kalam Azad Fisherman Ekra Jalalabad Kolaroa Satkhira 01727902289 

Firoz Morol Gher business Bacharhoilo Jhanjhania Rampal Bagerhat 01961611409 

Gazi Hafizur 

Rahman  
Mason  Dobaria Laripara Kochua Bagerhat 01792112624 

Amit Kumar Gain  Local physician Dakatia Charbaniari Chitalmari Bagerhat 01921730129 
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List of Participants in Various FGDs and PCM 

A. FGD with Fish and Shrimp Farmers, and Salt Cultivators 
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B. FGD with Aratdar and Businessmen at Choarfari Bazar 
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List of Consulting Persons 

270 

C. FGD with Women Group 
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D. FGD with Cluster Farmers at Tala, Satkhira District 
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E. FGD with Cluster Farmers at Digholia, Khulna District 
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F. FGD with Cluster Farmers at Chitalmari, Bagerhat District 
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G. PCM Participants’ List 
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Annex 32: Photographs 

   

Pictures of Consultations in 10 and 11 Acres Chakaria Shrimp Estate 

  

Pictures of Field works in BFDC 
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Pictures of Consultations near canals under Khulna, Bagerhat, and Satkhira Districts 
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Pictures of collecting Field Information and Various Physical and Biological Samples 

   
KII with Executive Engineer BADC KII with DFO, Cox’s Bazar KII with SUFO, Chakaria 

   
KII with SUFO, Chitalmari KII with DPD, Cluster Farming 

Canals 

KII with DFO, Khulna 

Some KIIs with Various Officials 

 

Banner for Public Consultation Meeting 
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Invitation Process for the PCM 
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Some Photographs of PCM 
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Annex 33:  Selection of Valued Environmental and Social Components 

Environmental and social impact assessment is very necessary for any kind of development works. 

Each of the components has been identified considering the impacts of proposed interventions with 

associated activities. Finally, the activities or interventions affect the important components of the 

environment and society.  

The scoping process followed to select the Valued Environmental and Social Components (VESCs), 

included professional judgments of the multi-disciplinary team members and local stakeholders as 

well. In this regard, VESCs were identified based on team experience and through a brainstorming 

session among team members. Preliminary VESC list was revised in another working-session through 

consulting with experts and were validated with multi-level stakeholders during a multi-stakeholder 
meeting.  

Finally, VESCs were selected for each sub-Projects with the grounds of their selection under physical, 

biological, and socio-economic environment; those are pointed out in the following sections. 

Environmentally sensitive receptors have been identified through existing literature review, 

extensive field visits, consultation with local stakeholders, experts/institutes, general public, 

environmental groups, and the client to pursue different issues of environmental concern. Major 

environmental issues in terms of VESCs related to this study are discussed below in Table A33.1 along 

with their rationales. 

Table A33.1: Selection of VESC and its Rationale 

VESC Rationale for selection 

Physical Environment 

a) Environmental Quality 

a1. Ambient Air Quality 

The land development, rehabilitation of the existing structures like sluice 

gates, rehabilitation of internal canals through re-excavation, management of 

internal and peripheral dykes, land development and leveling, demolition of 

abandon structures, construction of substation and associated underground 

distribution lines, fish processing plant etc. might cause air pollution. 

Henceforth, ‘air quality’ has been considered as a VESC. 

a2. Acoustic Noise  

Operation of rotatory machinery during various construction activities might 

alter acoustic noise level at and around the Project site. Therefore, ‘Acoustic 

noise’ is considered as a VESC. 

a3. Water Quality 

Construction material wash water, and operation stage accidental discharge of 

untreated effluent might cause alteration to ‘water quality’ of receiving 

waterbody. Therefore, it has been considered as a VESC. 

b) Waste Generation 

Generation of solid waste from different sources might cause burden to the 

construction site management. Hence, waste generation has been considered 

as a VESC. 

c) Drainage congestion 

Re-excavation of internal canals under the CSE, and Canal rehabilitation for 

cluster shrimp farming sub-projects, drainage system may be disrupted for the 

time being. On the other hand, waste from the construction site and loose soil 

from the land development activities may affect the internal drainage system 

at the BFDC harbor and BMC sub-projects. Hence, ‘internal drainage’ has been 

considered as a VESC.  

d) Accidental Event 
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VESC Rationale for selection 

e1. Road Traffic 

Management 

Tree felling and vegetation clearing would be done in the BFDC and BMC areas 

before implementing the sub-project activities. In addition, some abandon 

infrastructure would be demolished at the same sites. The generated wastes 

would be required to be carried from the sub-project sites to other designated 

places/ to the vendors. In this regard, road traffic might be increased and 

interference to the regular vehicle movement and passersby may be 

hampered. Therefore, ‘road traffic management’ has been considered as a 

VESC. 

e2. Vessel Traffic 

Management 

Transportation of construction materials for implementing rehabilitation of 

sluice gates in the CSE might cause accidents and vessel congestion. Hence, 

‘vessel traffic management’ has been considered as a VESC.  

Biological Environment 

a) Crop Production Loss 

Cluster farming for shrimp culture might cause crop production loss in some 

areas where agricultural activities are currently practiced in the gher areas. 

Hence, ‘crop production loss’ has been considered as a VESC. 

b) Vegetation 
Site preparation cause tree felling and clearance of vegetation. Hence, 

‘terrestrial vegetation’ has been considered as a VESC. 

c) Wildlife Habitat 

Wildlife Habitat (aquatic and terrestrial) is another important part of the study 

area. Re- excavate activity might be temporary removal of aquatic habitat of 

fishes, Mollusca, amphibian and other fauna. It also impacts on existing 

wetland bird habitat. putting earthen material exercises in proposed locations 

are destroy existing herbs and fallow land which also habitat of wild fauna. 

Hence, Wildlife Habitat considering another important VESC. 

d) Fish Habitat 

The proposed interventions i.e., Canals re-excavation, rehabilitation of existing 

sluice gates may alter physical characteristics and condition of the intervened 

habitats. In addition, unauthorized effluent discharge from the ETP at BFDC 

Harbor may also alter fish habitat at the Karnaphuli River. In this context, fish 

habitat has been considered as a VESC. 

e) Fish Species 

Composition 

The likely alteration to the habitats and restoration of connectivity may cause 

changes in the composition of fish species. So, ‘fish species composition’ has 

been considered as a VESC. 

f) Fish Migration  

Canal (Khal) re-excavation may create more room for water and cause 

restoration of the connectivity with the floodplains (Beels), which in-turn may 

influence migration of migratory fish species. Hence, ‘fish migration’ has been 

considered as a VESC. 

g) Fish Production 

The resultant effect of the proposed interventions may influence both the 

fisheries (capture) and aquaculture fish productions. Therefore, fish 

production has been considered as a VESC. 

Socio-economic Environment 

a) Shifting of temporary 

settlements  

In the project area, there are some people who are employed as guards and 

laborers, working at the CSE, who would be required to be shifted to some 

other places during sub-Project implementation. For this, they may face 

financial crisis for shifting their structures and belongings to other places; 

hence, it has taken as an VSC.  

b) Land Holding 

Most of the cases, land has been given leased to the lease holders of outside of 

Cox’s Bazar District. As a result, local people have grievance on these issues at 

CSE. On the other hand, unplanned dumping of re-excavation may cause social 

conflicts in the coastal Districts for the cluster shrimp farming canals. That’s 

why it has taken as an VSC.  
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VESC Rationale for selection 

c) Occupational Diversity  

Occupation in CSE centers around two primary activities: shrimp farming and 

fishing. Wealthy entrepreneurs lease land for shrimp farming, with locals 

working as essential labor. Their tasks include overseeing shrimp hatcheries, 

collecting quality fry, and employing traditional fishing methods to harvest a 

variety of aquatic species. The harvested shrimp undergo processing for 

export, adding a crucial economic dimension. Additionally, during dry months, 

the estate contributes to salt manufacturing. This direct connection between 

shrimp farming, fishing, and salt cultivation forms the occupational main 

sector of CSE, providing employment and driving economic activities in the 

area. Canal rehabilitation project in the South West region of Bangladesh can 

play a crucial role in promoting occupational diversity in agriculture and fish 

culture. Rehabilitation of canals can have numerous benefits, including 

diversifying agricultural and aquacultural opportunities. It can enhance 

occupational diversity in agriculture and fish culture by improving irrigation 

and water quality, promoting integrated farming systems, and supporting the 

sustainable use of water resources. This can ultimately lead to increased 

productivity and economic opportunities for farmers and fishers in 

Bangladesh. 

d) Income Generation 

The additional employment, job opportunity and increased production to be 

created as a direct or indirect impact of the proposed interventions may act for 

the income generation of the poor household’s group of the study area. 

Therefore, income generation has been identified as an VSC.   

e) Security Issue 

Security issues is the major concerns associated with shrimp farming. Fish 

theft is a recurring problem in the shrimp estate, and this area faces frequent 

incidents of fish robberies, with local perpetrators demanding monthly 

payments. Initial investigations reveal the presence of a hundred households 

residing inside the estate, raising serious concerns about the security and 

integrity of the shrimp farming community. 

f) Occupational Health 

and Safety 

The project involves labor engagement for land preparation and other related 

activities. Eventually, there will a labor influx from different areas. The labor 

influx may have an impact on community health and safety through 

intermixing. Furthermore, if local labors are not preferred for recruitment, 

there will have a chance of social conflicts. As labors will be involved in various 

types of project activities, their occupational health and safety will be a big 

concern. If a proper arrangement is not taken, labors health and safety will be 

affected. 

g) Gender issue  

The Project will include both male and female in its activities. There will be 

more economic activities in the CSE, Cox’s Bazar region. As a result, 

opportunity will be created for women in different activities both in fisheries 

and others. Women are currently employed in processing-related jobs in the 

BFDC area. It will be increased, if the project is implemented. Furthermore, 

women may engage in earthwork activity as part of canal rehabilitation 

projects. In fishery project they have the opportunity to be involved. On the 

contrary, GBV is prevalent in the Cox’s Bazar region, and there is a chance to 

increase of SEA-SH in the project area as well as in the workplace. That’s why 

gender issue has been selected as a VSC. 
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Annex 34: Detailed Description of Environmental and Social Code of 

Practices (ESCOPs) 

ESCOP 1: Waste Management 

Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

General Waste Soil and water pollution from 

the improper management of 

wastes and excess materials 

from the construction sites. 

The EPC contractor shall: 

• Develop site specific waste management plan for 

various specific waste streams (e.g., reusable waste, 

flammable waste, construction debris, food waste etc.) 

prior to commencing of construction and submit to 

supervision consultant for approval.   

• Organize disposal of all waste generated during 

construction in the designated disposal sites approved 

by the Project.  

• Minimize the production of waste materials by 3R 

(Reduce, Recycle and Reuse) approach.  

• Segregate and reuse or recycle all waste, wherever 

practical. 

• Vehicles transporting solid waste shall be covered with 

tarps or nets to prevent spilling waste along the route. 

• Train and instruct all personnel in waste management 

practices and procedures as a component of the 

environmental induction process. 

• Provide refuse containers at each worksite. 

• Request suppliers to minimize packaging where 

practicable. 

• Place a high emphasis on good housekeeping practices.  

• Maintain all construction sites in a clean, tidy and safe 

condition and provide and maintain appropriate 

facilities as temporary storage of all wastes before 

transportation and final disposal.  

• Potable water should be supplied in bulk containers to 

reduce the quantity of plastic waste (plastic bottles). 

Plastic bag use should be avoided.  

Hazardous Waste Health hazards and 

environmental impacts due 

to improper waste 

management practices 

The EPC contractor shall: 

• Collect chemical wastes in 200-liter drums (or similar 

sealed container), appropriately labeled for safe 

transport to an approved chemical waste depot. Adopt 

chain of custody handling 

• Store, transport and handle all chemicals avoiding 

potential environmental pollution. 

• Store all hazardous wastes appropriately in bunded 

areas (with capacity for storage of 110% contents) 

away from water courses.  

• Make available Material Safety Data Sheets (MSDS) for 

hazardous materials on-site during construction. 
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Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

  

• Collect hydrocarbon wastes, including lube oils, for 

safe transport off-site for reuse, recycling, treatment or 

disposal at approved locations (with capacity for 

storage of 110% contents)). 

• Construct concrete or other impermeable flooring to 

prevent seepage in case of spills. 

• Use covered storage for any hazardous waste 

ESCOP 2: Fuels and Hazardous Goods Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Fuels and 

hazardous goods. 

Materials used in 

construction have a 

potential to be a source 

of contamination. 

Improper storage and 

handling of fuels, 

lubricants, chemicals 

and hazardous 

goods/materials on-site, 

and potential spills from 

these goods may harm 

the environment or 

health of construction 

workers.  

The EPC contractor shall: 

• Prepare spill control procedures and submit them for 

supervision consultant approval.  

• Train the relevant construction personnel in handling of 

fuels and spill control procedures. 

• Store dangerous goods in bunded areas (on top of 

concrete or other impermeable flooring) away from 

watercourses. 

• Refueling shall occur only within bunded areas. 

• Store and use fuels in accordance with material safety 

data sheets (MSDS). Make available MSDS for chemicals 

and dangerous goods on-site. 

• Transport waste of dangerous goods, which cannot be 

recycled, to a designated disposal site. Adopt chain of 

custody for handling 

• Provide spill kits where hazardous material are used 

and stored; and ensure personnel trained in the correct 

use.  

• Provide training on using spill kits to the personnel 

involved in handling of hazardous waste 

• Provide protective clothing, safety boots, helmets, 

masks, gloves, goggles, to the construction personnel, 

appropriate to materials in use.  

• Make sure all containers, drums, and tanks that are used 

for storage are in good condition and are labelled with 

expiry date.  Any container, drum, or tank that is dented, 

cracked, or rusted might eventually leak. Check for 

leakage regularly to identify potential problems before 

they occur.  

• Store all liquid fuels in fully bunded storage containers, 

with appropriate volumes, a roof, a collection point and 

appropriate filling/decanting point.  

• Store hazardous materials above flood level considered 

for construction purposes 
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Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

• Put containers and drums in temporary storages in 

clearly marked areas, where they will not be run over by 

vehicles or heavy machinery.  

• Take all precautionary measures when handling and 

storing fuels and lubricants, avoiding environmental 

pollution.  

• Avoid the use of material with greater potential for 

contamination by substituting them with more 

environmentally friendly materials.  

ESCOP 3: Water Resources Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Hazardous material 

and Waste 

Water pollution from 

the storage, handling 

and disposal of 

hazardous materials 

and general 

construction waste, 

and accidental spillage 

The EPC Contractor shall: 

• Follow the management guidelines proposed in ESCOPs 

1 and 2.  

• Minimize the generation of sediment, oil and grease, 

excess nutrients, organic matter, litter, debris and any 

form of waste (particularly petroleum and chemical 

wastes). These substances must be contained on site 

and must not enter waterways or storm water systems. 

Discharge from 

construction sites 

Construction activities, 

sewerages from 

construction sites and 

work camps may affect 

the surface water 

quality. The 

construction works 

will modify 

groundcover and 

topography changing 

the surface water 

drainage patterns of 

the area. These 

changes in hydrological 

regime lead to 

increased rate of 

runoff, increase in 

sediment and 

contaminant loading, 

increased flooding, and 

effect habitat of fish 

and other aquatic 

biology.  

The EPC Contractor shall: 

• Install temporary drainage works (channels and bunds) 

in areas required for sediment and erosion control and 

around storage areas for construction materials. 

• Install temporary sediment basins, where appropriate, 

to capture sediment-laden run-off from site. 

• Divert runoff from undisturbed areas around the 

construction site.  

• Stockpile materials away from drainage lines  

• Prevent all solid and liquid wastes entering waterways 

by collecting solid waste, oils, chemicals, bitumen spray 

waste and wastewaters from brick, concrete and asphalt 

cutting where possible and transport to an approved 

waste disposal site or recycling depot. 

• Wash out ready-mix concrete agitators and concrete 

handling equipment at washing facilities off site or into 

approved bunded areas on site. Ensure that tires of 

construction vehicles are cleaned in the washing bay 

(constructed at the entrance of the construction site) to 

remove the mud from the wheels. This should be done 

in every exit of each construction vehicle to ensure the 

local roads are kept clean. This contaminated water 

should be drained to the wastewater management 

facilities in site. 

Soil erosion and 

siltation 

Soil erosion and dust 

from the material 

stockpiles will increase 

The EPC Contractor shall: 

• Stabilize the cleared areas not used for construction 

activities with vegetation or appropriate surface water 
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Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

the sediment and 

contaminant loading of 

surface water bodies.  

treatments as soon as practicable following earthwork 

to minimize erosion. 

• Ensure that roads used by construction vehicles are 

swept regularly to remove dust and sediment. 

• In case of dirt roads, any damage made by the 

construction vehicle should be repaired. 

• Water the loose material stockpiles, access roads and 

bare soils on an as required basis to minimize dust. 

Increase the watering frequency during periods of high 

risk (e.g., high winds). 

Construction 

activities in water 

bodies 

Construction works in 

the water bodies will 

increase sediment and 

contaminant loading, 

and effect habitat of 

fish and other aquatic 

biology.  

The EPC Contractor Shall: 

• Dewater sites by pumping water to a sediment basin 

prior to release off site – do not pump directly off site. 

• Protect water bodies from sediment loads by silt screen 

or other barriers.  

• Minimize the generation of sediment, oil and grease, 

excess nutrients, organic matter, litter, debris and any 

form of waste (particularly petroleum and chemical 

wastes). These substances must not enter waterways or 

storm water systems. 

• Do not discharge cement and water curing used for 

cement concrete directly into water courses and 

drainage inlets. The site should be equipped with 

facilities to store these types of waste and wastewater 

with management facilities.  

Drinking water Untreated surface 

water is not suitable 

for drinking purposes 

due to presence of 

suspended solids and 

ecoli.   

The EPC Contractor Shall: 

• Provide the drinking water that meets NEQS standards. 

Drinking water to be chlorinated at source, and ensure 

presence of residual chlorine 0.1 ~ 0.25 ppm as 

minimum after 30 minutes of chlorine contact time.   

ESCOP 4: Drainage Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Excavation and 

earth works, and 

construction yards 

Lack of proper drainage 

for rainwater/liquid 

waste or wastewater 

owing to the 

construction activities 

harms environment in 

terms of water and soil 

contamination, and 

mosquito growth. 

The EPC Contractor shall: 

• Prepare drainage management procedures and submit 

them for supervision consultant approval. 

• Prepare a program to prevent/avoid standing waters, 

which supervision consultant will verify in advance and 

confirm during implementation. 

• Provide alternative drainage for rainwater if the 

construction works/earth-fillings cut the established 

drainage line.   

• Establish local drainage line with appropriate silt 

collector and silt screen for rainwater or wastewater 

connecting to the existing established drainage lines 

already there.  No dischare to river or any water course. 
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Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

• Rehabilitate road drainage structures immediately if 

damaged by contractors’ road transports.  

• Build new drainage lines as appropriate and required 

for wastewater from construction yards connecting to 

the available nearby recipient facilities. Ensure 

wastewater quality conforms to NEQS, before it is being 

discharged into the recipient water bodies.  

• Ensure that there will be no water stagnation at the 

construction sites and camps. 

• Provide appropriate silt collector and silt screen at the 

inlet and manholes and periodically clean the drainage 

system to avoid drainage congestion. 

• Protect natural slopes of drainage channels to ensure 

adequate storm water drains.  

• Regularly inspect and maintain all drainage channels to 

assess and alleviate any drainage congestion problem.  

Ponding of water Health hazards due to 

mosquito breeding 
• Do not allow ponding of water especially near the waste 

storage areas and construction camps. 

• Discard all the storage containers that are capable of 

storing of water, after use or store them in inverted 

position. 

ESCOP 5: Soil Quality Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Storage of 

hazardous and 

toxic chemicals 

Spillage of hazardous 

and toxic chemicals will 

contaminate the soils 

The EPC Contractor shall: 

• Strictly manage the wastes management plans proposed 

in ESCOP1 and storage of materials in ESCOP2. 

• Construct appropriate spill contaminant facilities for all 

fuel storage areas. 

• Establish and maintain a hazardous material register 

detailing the location and quantities of hazardous 

substances including the storage, and their disposal. 

• Train personnel and implement safe work practices for 

minimizing the risk of spillage. 

• Identify the cause of contamination, if it is reported, and 

contain the area of contamination. The impact may be 

contained by isolating the source or implementing 

controls around the affected site. 

• Remediate the contaminated land using the most 

appropriate available method.  

Construction 

material stock 

piles 

Erosion from 

construction material 

stockpiles may 

contaminate the soils 

The EPC Contractor shall: 

• Protect the toe of all stockpiles, where erosion is likely 

to occur, with silt fences, straw bales or bunds. 

• All construction materials are to be covered 
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ESCOP 6: Erosion and Sediment Control 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Clearing of 

construction sites 

Cleared areas and slopes 

are susceptible for 

erosion of top soils, 

which affects the growth 

of vegetation and causes 

ecological imbalance.  

The EPC Contractor shall: 

• Prepare site specific erosion and sediment control 

measures and submit them for supervision consultant 

approval. 

• This should include a top soil stripping, storage and 

reuse plan 

• Reinstate and protect cleared areas as soon as possible.  

• Cover unused area of disturbed or exposed surfaces 

immediately with mulch/grass turf/tree plantations. 

Construction 

activities and 

material 

stockpiles 

The impact of soil 

erosion are (i) Increased 

run off and 

sedimentation causing a 

greater flood hazard to 

the downstream, and (ii) 

destruction of aquatic 

environment by erosion 

and/or deposition of 

sediment damaging the 

spawning grounds of 

fish 

The EPC Contractor shall: 

• Locate stockpiles away from drainage lines.  

• Protect the toe of all stockpiles, where erosion is likely 

to occur, with silt fences, straw bales or bunds.  

• Remove debris from drainage paths and sediment 

control structures.  

• Cover the loose sediments of construction material and 

water them if required. 

• Divert natural runoff around construction areas prior to 

any site disturbance. 

• Install protective measures on site prior to construction, 

for example, sediment traps.  

• Install ‘cut off drains’ on large cut/fill batter slopes to 

control water runoff speed and hence erosion. 

• Observe the performance of drainage structures and 

erosion controls during rain and modify as required. 

Soil erosion and 

siltation 

Soil erosion and dust 

from the material 

stockpiles will increase 

the sediment and 

contaminant loading of 

surface water bodies.  

The EPC Contractor shall: 

• Stabilize the cleared areas not used for construction 

activities with vegetation or appropriate surface water 

treatments as soon as practicable following earthwork 

to minimize erosion. 

• Ensure that paved roads used by construction vehicles 

are swept regularly to remove sediment.  

• Water the material stockpiles, access roads and bare 

soils on an as required basis to minimize dust. Increase 

the watering frequency during periods of high risk (e.g. 

high winds). 
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ESCOP 7: Top Soil Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Land clearing and 

earth works 

Earthworks will impact 

the fertile top soils that 

are enriched with 

nutrients required for 

plant growth or 

agricultural 

development.   

The EPC Contractor shall: 

• Strip the topsoil to a depth of 15 cm and store in stock 

piles of height not exceeding 2m.  

• Remove unwanted materials from top soil like grass, 

roots of trees and similar others. 

• The stockpiles will be done in slopes of 2:1 to reduce 

surface runoff and enhance percolation through the 

mass of stored soil and to ensure stability and safety. 

• Locate topsoil stockpiles in areas outside drainage lines 

and protect from erosion. 

• Construct diversion channels and silt fences around the 

topsoil stockpiles to prevent erosion and loss of topsoil. 

• Spread the topsoil to maintain the physico-chemical and 

biological activity of the soil. The stored top soil will be 

utilized for covering all disturbed area and along the 

proposed plantation sites.     

• Prior to the re-spreading of topsoil, the ground surface 

will be ripped to assist the bunding of the soil layers, 

water penetration and revegetation 

Transport Vehicular movement 

outside ROW or 

temporary access roads 

will affect the soil 

fertility of the 

agricultural lands 

• Limit equipment and vehicular movements to within the 

approved construction zone.  

• Plan construction access to make use, if possible, of the 

final road alignment.  

ESCOP 8: Topography and Landscaping 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Land clearing and 

earth works 

Construction activities 

especially earthworks 

will change topography 

and disturb the natural 

rainwater/flood water 

drainage as well as will 

change the local 

landscape. 

The EPC Contractor shall: 

• Prepare landscaping and plantation plan and submit the 

plan for supervision consultant approval. 

• Ensure the topography of the final surface of all raised 

lands (construction yards, approach roads and rails, 

access roads, etc.) are conducive to enhance natural 

draining of rainwater/flood water. 

• Keep the final or finished surface of all the raised lands 

free from any kind of depression that causes water 

logging.  

• Undertake mitigation measures for erosion 

control/prevention by grass-turfing and tree plantation, 

where there is a possibility of rain-cut that will change 

the shape of topography.  

• Cover immediately the uncovered open surface that has 

no use of construction activities with grass-cover and 
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Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

tree plantation to prevent soil erosion and bring 

improved landscaping. 

• Reinstate the natural landscape of the ancillary 

construction sites after completion of works. 

ESCOP 9: Air Quality Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Construction 

vehicular traffic 

Air quality can be 

adversely affected by 

vehicle exhaust 

emissions and 

combustion of fuels.  

The EPC Contractor shall 

• Prepare air quality management plan (under the 

Pollution Prevention Plan) and submit the plan for 

supervision consultant approval. 

• Vehicles with appropriate exhaust systems and 

emission control devices. Maintain these devices in good 

working condition.  

• Operate the vehicles in a fuel-efficient manner. 

• Cover loads of all haul vehicles carrying dusty materials 

moving outside the construction site.  

• Impose speed limits (<25 km/h) on all vehicle 

movement at the worksite to reduce dust emissions. 

• Control the movement of construction traffic. 

• Water construction materials prior to loading and 

transport. 

• Service all vehicles regularly to minimize emissions. 

• Limit the idling time of vehicles not more than 2 

minutes. 

Construction 

machinery 

Air quality can be 

adversely affected by 

emissions from 

machinery and 

combustion of fuels.  

The EPC Contractor shall: 

• Machinery fitted with appropriate exhaust systems and 

emission control devices. Maintain these devices in good 

working condition in accordance with the specifications 

defined by their manufacturers to maximize combustion 

efficiency and minimize the contaminant emissions. 

Proof or maintenance register shall be required by the 

equipment suppliers and contractors/subcontractors. 

• Machinery causing excess pollution (e.g. visible smoke) 

will be banned from construction sites. 

• Service all equipment regularly to minimize emissions. 

• Provide filtering systems, duct collectors or 

humidification or other techniques (as applicable) to the 

concrete batching and mixing plant to control the 

particle emissions in all its stages, including unloading, 

collection, aggregate handling, cement dumping, 

circulation of trucks and machinery inside the 

installations. 

Construction 

activities 

Dust generation from 

construction sites, 

material stockpiles and 

access roads is a 

The EPC Contractor shall: 

• Water the material stockpiles, access roads and bare 

soils on an as required basis to minimize the potential 

for environmental nuisance due to dust. Increase the 
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Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

nuisance in the 

environment and can 

be a health hazard, and 

also can affect the local 

crops; 

watering frequency during periods of high risk (e.g. high 

winds). Stored materials such as gravel and sand shall 

be covered and confined to avoid their being wind-

drifted. 

• Minimize the extent and period of exposure of the bare 

surfaces.  

• Restore disturbed areas as soon as practicable by 

vegetation/grass-turfing.  

• Store the cement in silos and minimize the emissions 

from silos by equipping them with filters.  

• Establish adequate locations for storage, mixing and 

loading of construction materials, in a way that dust 

dispersion is prevented because of such operations. 

• Not to use water as dust suppression on potentially 

contaminated areas caused a liquid waste stream to be 

generated.  

• Crushing of rocky and aggregate materials shall be wet-

crushed, or performed with particle emission control 

systems. 

• Not permit the burning of solid waste. Install small scale 

incinator if needed. 

ESCOP 10: Noise and Vibration Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Construction 

vehicular traffic 

Noise quality will be 

deteriorated due to 

vehicular traffic 

The EPC Contractor shall: 

• Prepare a noise and vibration management plan (under 

the Pollution Prevention Plan) and submit the plan for 

supervision consultant approval. 

• Maintain all vehicles in order to keep it in good working 

order in accordance with manufactures maintenance 

procedures. 

• Make sure all drivers will comply with the traffic codes 

concerning maximum speed limit, driving hours, etc.  

• Organize the loading and unloading of trucks, and 

handling operations for the purpose of minimizing 

construction noise on the work site. 

Construction 

machinery 

Noise and vibration 

may have an impact on 

people, property, fauna, 

livestock and the 

natural environment. 

The EPC Contractor shall: 

• Appropriately site all noise generating activities to 

avoid noise pollution to local residents. 

• Use the available plant and equipment that able to meet 

the Noise Control Rules 2004. 

• Maintain all equipment in order to keep it in good 

working order in accordance with manufactures 

maintenance procedures. Equipment suppliers and 

contractors shall present proof of maintenance register 

of their equipment. 

• Install acoustic enclosures around generators to reduce 

noise levels.  
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Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

• High efficiency mufflers to be fitted to appropriate 

construction equipment. 

• Avoid the unnecessary use of alarms, horns and sirens. 

Construction 

activity 

Noise and vibration 

may have an impact on 

people, property, fauna, 

livestock and the 

natural environment. 

The EPC Contractor shall: 

• Night work is generally to be minimized. 

• If it is needed to work at night, notify adjacent 

landholders prior any typical noise events outside of 

daylight hours. 

• Educate the operators of construction equipment on 

potential noise problems and the techniques to 

minimize noise emissions.  

• Employ best available work practices on-site to 

minimize occupational noise levels following Noise 

Control Rules 2004. 

• Install temporary noise control barriers where 

appropriate. 

• Notify affected people if major noisy activities will be 

undertaken, e.g. blasting. 

• Plan activities on site and deliveries to and from site to 

minimize impact. 

• Monitor and analyze noise and vibration results and 

adjust construction practices as required. 

• Avoid undertaking the noisiest activities, where 

possible, when working at night near the residential 

areas. 

ESCOP 11: Protection of Flora  

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Vegetation 

clearance 

Local flora are important 

to provide shelters for 

the birds, offer fruits 

and/or timber/fire 

wood, protect soil 

erosion and maintain a 

healthy environment. As 

such damage to flora has 

wide range of adverse 

environmental impacts.  

The EPC Contractor shall: 

• Prepare a plan for protection of flora and submit the 

plan for supervision consultant approval. 

• Minimize disturbance to surrounding vegetation. 

• Use appropriate type and minimum size of machine to 

avoid disturbance to adjacent vegetation. 

• Get approval from supervision consultant for clearance 

of vegetation. 

• Control noxious weeds by disposing of at designated 

dump site or burn on site. 

• Clear only the vegetation that needs to be cleared in 

accordance with the engineering plans and designs. 

These measures are applicable to both the construction 

areas as well as to any associated activities such as sites 

for stockpiles, disposal of fill a, etc. 

• Not burn off cleared vegetation – where feasible, chip or 

mulch and reuse it for the rehabilitation of affected 

areas, temporary access tracks or landscaping. Mulch 

provides a seed source, can limit embankment erosion, 
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Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

retains soil moisture and nutrients, and encourages re-

growth and protection from weeds. 

• Return topsoil and mulched vegetation (in areas of 

native vegetation) to approximately the same area of the 

roadside it came from.  

• Minimize the length of time the ground is exposed or 

excavation left open by clearing and re-vegetate the area 

at the earliest practically possible.  

• Ensure excavation works occur progressively and re-

vegetation done at the earliest  

• Provide adequate knowledge to the workers regarding 

nature protection 

• Supply appropriate fuel (bottled gas) in the work camps 

to prevent fuel wood collection. 

ESCOP 12: Protection of Fauna 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Construction 

activities 

The location of 

construction activities 

can result in the loss of 

wild life habitat and 

habitat quality, 

The EPC Contractor shall: 

• Prepare a plan for protection of fauna and submit the 

plan for supervision consultant approval. 

• Limit the construction works within the designated sites 

allocated to the contractors. 

• Check the site for animals trapped in, or in danger from 

site works and use a qualified person to relocate the 

animal. 

 Impact on migratory 

birds, its habitat and its 

active nests 

The EPC Contractor shall: 

• Not be permitted to destruct active nests or eggs of 

migratory birds. 

• Minimize the tree removal during the bird breeding 

season (February to April). If works must be continued 

during the bird breeding season, a nest survey will be 

conducted by a qualified biologist prior to commence of 

works to identify and locate active nests. 

• If bird nests are located/ detected within the ledges and 

roadside embankments, then those areas should be 

avoided.  

• Petroleum products should not come in contact with the 

natural and sensitive ecosystems. Contractor must not 

release oil, oil wastes or any other substances harmful to 

migratory birds’ habitats, to any waters, wetlands or any 

areas frequented by migratory birds. 

Vegetation 

clearance 

Clearance of vegetation 

may impact shelter, 

feeding and/or 

breeding and/or 

physical destruction 

The EPC Contractor shall: 

• Relocate hollows, where appropriate. 

• Fell the hollow bearing trees in a manner which reduces 

the potential for fauna mortality. Felled trees will be 

inspected after felling for fauna and if identified and 
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Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

and severing of habitat 

areas 

readily accessible will be removed and relocated or 

rendered assistance if injured. After felling, hollow 

bearing trees will remain unmoved overnight to allow 

animals to move of their own volition. 

Night time 

lighting 

Lighting from 

construction sites and 

construction camps 

may affect the visibility 

of night time migratory 

birds that use the moon 

and stars for navigation 

during their migrations.  

The EPC Contractor shall: 

•  Use lower wattage flat lens fixtures that direct light 

down and reduce glare, thus reducing light pollution,  

• Minimize flood lights unless they are absolutely required. 

• Use motion sensitive lighting to minimize unneeded 

lighting. 

• Use, if possible, green lights that are considered as bird’s 

friendly lighting instead of white or red colored lights.  

• Install light shades or plan the direction of lights to 

reduce light spilling outside the construction area.  

Construction 

camps 

Illegal poaching The EPC Contractor shall: 

• Provide adequate knowledge to the workers regarding 

protection of flora and fauna, and relevant government 

regulations and punishments for illegal poaching. 

• Ensure that staff and Subcontractors are trained and 

empowered to identify, address and report potential 

environmental problems.  

• Ensure all workers sign a code of conduct incorporating 

all ESCOP provisions 

ESCOP 13: Protection of Fisheries and Aquatic Ecosystem 

Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

Spillage from 

water vessels 

which carry 

power machinery 

and ancillaries 

Deteriorate aquatic habitat 

quality of nearby river channel 

due to disposal of waste like 

ballast and bilge water 

The contractor shall  

• Warn to the vessel sailors to ensure taking all 

cautionary steps for protecting spillage in river 

water 

• Ensure the construction equipment used in the 

river are well maintained and do not have oil 

leakage to contaminate river water   

• Make an emergency oil spill containment plan 

(under the Fuels and Hazardous Substances 

Management Plan) to be supported with enough 

equipment, materials and human resources if 

discharged any incautious event. 

Accidental 

discharge of 

hazardous 

effluents and hot 

water 

Demolished aquatic 

microorganisms/ fishes and 

deteriorate habitat quality 

The Contractor shall:  

Follow mitigation measures proposed ECP 3: Water 

Resources Management and ECP 4: Drainage 

Management. 

The main potential impacts to 

aquatic flora and fauna River 

are increased suspended solids 

The Contractor shall:  
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Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

Construction 

activities on the 

land 

from earthworks erosion, 

sanitary discharge from work 

camps, and hydrocarbon spills 

Follow mitigation measures proposed in ESCOP 3 : 

Water Resources Management and ESCOP 4: 

Drainage Management 

Filling of ponds for site 

preparation will impact the 

fishes 

The Contractor shall:  

• Inspect any area o:f a water body containing fish 

that is temporarily isolated for the presence of 

fish, and all fish shall be captured and released 

unharmed in adjacent fish habitat 

•  Install and maintain fish screens etc. on any 

water intake with drawing water from any water 

body that contain fish 

ESCOP 14: Road Transport and Road Traffic Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Construction 

vehicular traffic 

Increased traffic use of 

road by construction 

vehicles will affect the 

movement of normal 

road traffics and the 

safety of the road-

users. 

The EPC Contractor shall: 

• Prepare a traffic management plan specifying speed limit 

and submit the plan for supervision consultant approval. 

• Strictly follow the Project’s ‘Traffic Management Plan’ and 

work with close coordination with the Traffic 

Management Unit.  

• Prepare and submit additional traffic plan, if any of his 

traffic routes are not covered in the Project’s Traffic 

Management Plan, and requires traffic diversion and 

management.   

• Include in the traffic plan to ensure uninterrupted traffic 

movement during construction: detailed drawings of 

traffic arrangements showing all detours, temporary road, 

temporary bridges temporary diversions, necessary 

barricades, warning signs / lights, road signs etc.   

• Provide signs at strategic locations of the roads complying 

with the schedules of signs contained in the National 

Traffic Regulations.   

 Accidents and spillage 

of fuels and chemicals 

The EPC Contractor shall: 

• Restrict the transport of oversize loads. 

• Mechanism to restrict the oversize transport 

• Operate vehicles, if possible, to non-peak periods to 

minimize traffic disruptions.  

• Enforce on-site speed limit (max 25km/h).  
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ESCOP 15: River Transport Management 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Mitigation Measures/ Management Guidelines 

Construction 

activities in River 

The presence of 

construction and 

dredging barges, pipe 

lines and other 

construction activities 

in the river can cause 

hindrance and risks to 

the river traffic. 

The EPC Contractor shall: 

• Not obstruct other normal riverine transport while doing 

riverine transport and works  

• Identify the channel to be followed clearly using 

navigation aids such as buoys, beacons, and lighting  

• Provide proper buoyage, navigation lights and markings 

for bridge and dredging works to guide the other normal 

riverine transport  

• Keep regular and close contacts with Bangladesh Inland 

Water Transport Authority (BIWTA) regarding their 

needs during construction of the project  

• Plan the river transport and transportation of large loads 

in coordination with BIWTA to avoid traffic congestions.  

• Provide signage for river traffic conforming to the BIWTA 

requirements  

• Position the dredge and pipeline in such a way that no 

disruption to the channel traffic will occur   

Accidents The Contractor shall: 

• Prepare an emergency plan for dealing with accidents 

causing accidental sinking of the vessels and ships  

• Ensure sufficient equipment and staffs available to 

execute the emergency plans  

• Provide appropriate lighting to barges and construction 

vessels. 

ESCOP 16: Construction Camp Management 

Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

Siting and 

Location of 

construction 

camps 

Campsites for construction 

workers are the important 

locations that have 

significant impacts such as 

health and safety hazards 

on local resources and 

infrastructure of nearby 

communities.  

The EPC Contractor shall: 

• Prepare a construction camp management plan 

ensuring labor influx management and submit the 

plan to PIUand supervision consultant for approval. 

• Locate the construction camps within the designed 

sites or at areas which are acceptable from 

environmental, cultural or social point of view.   

• Consider the location of construction camps away 

(this distance should be consulted with the local 

community) from communities in order to avoid 

social conflict in using the natural resources such as 

water or to avoid the possible adverse impacts of the 

construction camps on the surrounding communities.  

• Submit to the supervision consultant for approval a 

detailed layout plan for the development of the 

construction camp showing the relative locations of 

all temporary buildings and facilities that are to be 

constructed together with  the location of site roads, 
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Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

fuel storage areas (for use in power supply 

generators), solid waste management and dumping 

locations, and drainage  facilities, prior to the 

development of the construction camps.   

• Local authorities responsible for health, religious and 

security shall be duly informed on the set up of camp 

facilities so as to maintain effective surveillance over 

public health, social and security matters. 

Construction 

Camp Facilities  

Lack of proper 

infrastructure facilities, 

such as housing, water 

supply and sanitation 

facilities will increase 

pressure on the local 

services and generate 

substandard living 

standards and health 

hazards.  

The EPC Contractor shall provide the following facilities in 

the campsites: 

• Adequate housing for all workers. 

• Safe and reliable water supply, which should meet 

NEQS. Drinking water to be chlorinated at source, and 

ensure presence of residual chlorine 0.1 ~ 0.25 ppm 

as minimum after 30 minutes of chlorine contact time 

(WHO guideline).   

• Hygienic sanitary facilities and sewerage system. The 

toilets and domestic waste water will be collected 

through a common sewerage. Provide separate 

latrines and bathing places for males and females with 

total isolation by location. The minimum number of 

toilet facilities required is one toilet for every ten 

persons. The WBG EHS guideline for accommodation 

must be met. 

• Treatment facilities for sewerage of toilet and 

domestic wastes. 

• Storm water drainage facilities.  

• Paved internal roads.  

• Provide in-house community/common 

entertainment facilities. Dependence of local 

entertainment outlets by the construction camps to 

be discouraged/prohibited to the extent possible.  

Disposal of waste Management of wastes is 

crucial to minimize 

impacts on the 

environment 

The EPC Contractor shall: 

• Ensure proper collection and disposal of solid wastes 

within the construction camps. 

• Insist waste separation by source; organic wastes in 

one container and inorganic wastes in another 

container at household level.  

• Store inorganic wastes in a safe place within the 

household and clear organic wastes on daily basis to 

waste collector. Establish waste collection, 

transportation and disposal systems with the 

manpower and equipment/vehicles needed.  

• Do not establish site specific landfill sites. All solid 

waste will be collected and removed from the work 

camps and disposed in approval waste disposal sites.  

Fuel supplies for 

cooking purposes 

Illegal sourcing of fuel 

wood by construction 

The EPC Contractor shall: 
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Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

workers will impact the 

natural flora and fauna 
• Provide fuel to the construction camps for their 

domestic purpose, in order to discourage them to use 

fuel wood or other biomass.  

• Made available alternative cooking fuels like LPG or 

kerosene on ration to the workforce to prevent them 

using biomass for cooking.  

• Conduct awareness campaigns to educate workers on 

preserving the protecting the biodiversity and 

wildlife of the project area, and relevant government 

regulations and punishments on wildlife protection.  

• Provide safety awareness on the use of cooking fuel. 

Health and 

Hygiene 

Increased risk of 

communicable diseases 

and burden on local health 

services to be transmitted 

including malaria, 

exacerbated by inadequate 

health and safety practices.  

 

The EPC Contractor shall: 

• Provide first aid health care facilities within 

construction sites.  

• Provide first aid facility round the clock. Maintain 

stock of medicines in the facility and appoint fulltime 

designated first aider or nurse. 

• Provide ambulance facility for the laborers during 

emergency to be transported to nearest hospitals.  

• Initial health screening (body temperature, illness, 

COVID symptom, symptom of any contagious 

diseases) of the laborers coming from outside areas. 

• Train all construction workers in basic sanitation and 

health care issues and safety matters, and on the 

specific hazards of their work. 

• Provide adequate drainage facilities throughout the 

camps to ensure that disease vectors such as stagnant 

water bodies and puddles do not form. Regular 

mosquito repellant sprays during rainy season in 

offices and construction camps and yards.  

• Not dispose food waste openly as that will attract rats 

and stray dogs.  

• Carryout short training sessions on best hygiene 

practices to be mandatory by all workers. Place 

display boards at strategic locations within the camps 

containing messages on best hygienic practices. 

Safety In adequate safety facilities 

to the construction camps 

may create security 

problems and fire hazards 

The EPC Contractor shall: 

• Provide appropriate security personnel (police or 

private security guards) and enclosures to prevent 

unauthorized entry in to the camp area. These should 

meet ESS 1 and ESS 4 requirements. 

• Maintain register to keep a track on a head count of 

persons present in the camp at any given time. 

• Encourage use of flameproof material for the 

construction of labor housing / site office. Also, 

ensure that these houses/rooms are of sound 

construction and capable of withstanding wind 

storms/cyclones. 



Detailed Description of Environmental and Social Code of Practices (ESCOPs) 

313 

Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

• Provide appropriate type of firefighting equipment 

suitable for the construction camps  

• Display emergency contact numbers clearly and 

prominently at strategic places in camps. 

• Communicate the roles and responsibilities of 

laborers in case of emergency in the monthly 

meetings with contractors. 

Social and 

cultural aspect for 

Camp setup 

Labor Influx in the project 

area will have risk of social 

conflict, illicit behavior and 

crime, burden on and 

competition for public 

service provision 

The EPC Contractor shall: 

• Schedule construction time, particularly near the 

settlements, to cause least disturbance to the local 

population, particularly women. 

• Take due care of the local community and observe 

sanctity of local customs and traditions by his staff. 

Contractor will warn the staff strictly not to involve in 

any unethical activities and to obey the local norms 

and cultural restrictions. The worker must sign the 

code of conduct and have training 

• Carry out the construction activities in such a way that 

the open defecation timings by the local community 

should not be affected. The normal defecation timings 

are early in the morning and at late in the evening. So, 

the Contractor will have to take care of these timings. 

• During construction activities, if privacy of the nearby 

households is affected, the Contractor will inform the 

house owner to make some arrangements. Similarly, 

Contractor will take care as much as possible that the 

construction activities should not affect the privacy. 

• Ensure that noise and light pollution from the labor 

camp is kept at minimal levels especially at night. 

Site Restoration  Restoration of the 

construction camps to 

original condition requires 

demolition of construction 

camps.   

The EPC Contractor shall: 

• Dismantle and remove from the site all facilities 

established within the construction camp including 

the perimeter fence and lockable gates at the 

completion of the construction work. 

• Dismantle camps in stages and as the work gets 

decreased and not wait for the entire work to be 

completed. 

• Give prior notice to the laborers before demolishing 

their camps/units. 

• Maintain the noise levels within the national 

standards during demolition activities. 

• Different contractors should be hired to demolish 

different structures to promote recycling or reuse of 

demolished material. 

• Reuse the demolition debris to a maximum extent. 

Dispose remaining debris at the designated waste 

disposal site.  
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Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

• Handover the construction camps with all built 

facilities as it is if agreement between both parties 

(contactor and land-owner) has been made so.  

• Restore the site   to   its   condition   prior   to 

commencement of the works or to an agreed 

condition with the landowner. 

ESCOP 17: Cultural and Religious Issues 

Project Activity/ 

Impact Source 

Environmental 

Impacts/ risk 
Mitigation Measures/ Management Guidelines 

Construction 

activities near 

religious and 

cultural sites 

Disturbance from 

construction works to the 

cultural and religious 

sites, and contractors lack 

of knowledge on cultural 

issues cause social 

disturbances. 

The EPC Contractor shall: 

• Communicate to the public through community 

consultation regarding the scope and schedule of 

construction, as well as certain construction activities 

causing disruptions or access restriction.  

• Not block the access to cultural and religious sites. 

• Restrict all construction activities within the foot 

prints of the construction sites.  

• Plan high noise generating activities considering local 

prayer time or allow break where applicable.  

• Take special care and use appropriate equipment 

when working next to a cultural/religious institution. 

• Stop work immediately and notify the site manager if, 

during construction, an archaeological or burial site is 

discovered. It is an offence to recommence work in the 

vicinity of the site until approval to continue is given. 

Employ chance find procedures 

• Provide prayer facilities to the construction workers.  

• Show appropriate behavior with all construction 

workers especially women and elderly people. 

• Allow the workers to participate in praying during 

construction time. 

• Resolve cultural issues in consultation with local 

leaders and supervision consultants. 

• Establish a mechanism that allows local people to raise 

grievances arising from the construction process as 

per the project GRM. 

• Inform the local authorities responsible for health, 

religious and security duly informed before 

commencement of civil works so as to maintain 

effective surveillance over public health, social and 

security matters. 

Construction 

activities in a site 

where no known 

cultural heritage 

is present  

Encounting an unknown 

cultural heritage  
The EPC Contractor shall: 

• Identify the protected sites in the project areas and 

ensure that there is no protected monument within 

200 feet from a proposed project site. If the 

proposed site is not located in a notified area, and 

there are no apparent archaeological values 

associated with the site, take no further action. 
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Project Activity/ 

Impact Source 

Environmental 

Impacts/ risk 
Mitigation Measures/ Management Guidelines 

• If, during the implementation of works, unlisted 

cultural heritage is encountered in any form, the 

contractor shall follow the below procedure: 

o Stop the construction activities in the area of the 

chance find 

o Delineate the discovered site or area 

o Secure the site to prevent any damage or loss of 

removable objects 

o Notify the supervisory engineer who in turn will 

notify the responsible local authorities (Local 

UNO and the Regional Office of the Department 

of Archaeology). 

o Department of Archaeology would be in charge 

of protecting and preserving the site before 

deciding on subsequent appropriate 

procedures. 

o Decisions on how to handle the finding shall be 

taken by the Local UNO and Department of 

Archaeology. This could include changes in the 

layout (such as when finding an irremovable 

remain of cultural or archeologically 

importance), conservation, restoration and 

salvage. 

o Implementation of the authority decision 

concerning the management of the finding shall 

be communicated in writing. 

o Construction work could resume only after 

permission is given from the responsible local 

authorities and the relevant Ministry 

concerning safeguard of the heritage. 

o The PIU shall obtain written record of the 

assessment of the potential impacts on the site, 

by the Department of Archaeology– whatever 

the case might be.  

o All findings must be registered and all the 

photographs, copies of communication with 

decision making authorities, conclusions and 

recommendations/guidance and 

implementation reports should be documented 

properly and presents to the authority. 

• All personnel, especially those working on earth 

movements and excavations, are to be inducted on 

the identification of potential heritage items/sites 

and the relevant actions for them with regards to 

this procedure during the Project implementation or 

any other stage during the entire project cycle 
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ESCOP 18: Community and Workers Health and Safety 

Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

Best practices Construction works may 

pose health and safety 

risks to the construction 

workers and site visitors 

leading to severe injuries 

and deaths. The 

population in the 

proximity of the 

construction site and the 

construction workers will 

be exposed to a number of 

(i) biophysical health risk 

factors, (e.g. noise, dust, 

chemicals, construction 

material, solid waste, 

waste water, vector 

transmitted diseases etc.), 

(ii) risk factors resulting 

from human behavior (e.g. 

STD, HIV etc.) and (iii) 

road accidents from 

construction traffic. 

The EPC Contractor shall: 

• Prepare an Occupational Health and Safety plan and 

submit the plan for supervision consultant's approval. 

• Implement suitable safety standards for all workers 

and site visitors which should not be less than those 

laid down on the international standards (e.g. 

International Labor Office guideline on ‘Safety and 

Health in Construction; World Bank Group’s 

‘Environmental Health and Safety Guidelines’) and 

contractor’s own national standards or statutory 

regulations, in addition to complying with the 

National Standards. 

• Provide the workers with a safe and healthy work 

environment, taking into account inherent risks in its 

particular construction activity and specific classes of 

hazards in the work areas.  

• Provide personal protection equipment (PPE) for 

workers, such as safety boots, helmets, masks, gloves, 

protective clothing, goggles, full-face eye shields, and 

ear protection. Maintain the PPE properly by cleaning 

dirty ones and replacing the damaged ones.   

• Safety procedures include provision of information, 

training and protective clothing to workers involved 

in hazardous operations and proper performance of 

their job. 

• Conduct Job Hazard Analysis for all work-related 

procedure 

• Appoint an environment, health and safety manager 

to look after the health and safety of the workers.  

• Inform the local authorities responsible for health, 

religious and security duly informed before 

commencement of civil works and establishment of 

construction camps so as to maintain effective 

surveillance over public health, social and security 

matters. 

 Child and pregnant labor The EPC Contractor shall: 

• not hire children of less than 14 years of age and 

pregnant women or women who delivered a child 

within 8 preceding weeks.  

Accidents Lack of first aid facilities 

and health care facilities 

in the immediate vicinity 

will aggravate the health 

conditions of the victims 

The EPC Contractor shall: 

• Ensure health care facilities and first aid facilities are 

readily available. Appropriately equipped first-aid 

stations should be easily accessible throughout the 

place of work. 

• Document and report occupational accidents, 

diseases, and incidents. 

• Shall prepare a workplace reporting procedure. 
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Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

• Prevent accidents, injury, and disease arising from, 

associated with, or occurring in the course of work by 

minimizing, so far as reasonably practicable, the 

causes of hazards, in a manner consistent with good 

international industry practice. 

• Identify potential hazards to workers, particularly 

those that may be life-threatening and provide 

necessary preventive and protective measures.  

• Ensure all the vehicle drivers have license and 

training. 

• Provide awareness to the construction drivers to 

strictly follow the driving rules. 

• Provide adequate lighting in the construction area 

and along the roads. 

Construction 

Camps 

Lack of proper 

infrastructure facilities, 

such as housing, water 

supply and sanitation 

facilities will increase 

pressure on the local 

services and generate 

substandard living 

standards and health 

hazards.  

The EPC Contractor shall provide the following facilities in 

the camp sites to improve health and hygienic conditions 

as mentioned in ESCOP 16 Construction Camp 

Management 

• Adequate ventilation facilities 

• Safe and reliable water supply meeting WBG EHS 

guideline. 

• Hygienic sanitary facilities and sewerage system.  

• Treatment facilities for sewerage of toilet and 

domestic wastes 

• Storm water drainage facilities.  

• Recreational and social facilities 

• Safe storage facilities for petroleum and other 

chemicals in accordance with ESCOP 2 

• Solid waste collection and disposal system in 

accordance with ESCOP 1.  

• Arrangement for trainings 

• Paved internal roads. 

• Security fence at least 2.4 m height.  

• Sick bay and first aid facilities 

Water and 

sanitation facilities 

at the construction 

sites 

Lack of water sanitation 

facilities at construction 

sites cause inconvenience 

to the construction 

workers and affect their 

personal hygiene.  

The EPC Contractor shall: 

• Provide portable toilets at the construction sites, if 

about 25 people are working the whole day for a 

month. Location of portable facilities should be at 

least 6 m away from storm drain system and surface 

waters. These portable toilets should be cleaned once 

a day and all the sewerage should be pumped from the 

collection tank once a day and should be brought to 

the common septic tank for further treatment.  

• There should be no direct untreated sewage discharge 

onsite - all project wastewater to be treated in an 

approved facility 
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Project Activity/ 

Impact Source 
Environmental Impacts Mitigation Measures/ Management Guidelines 

• Provide safe drinking water facilities to the 

construction workers at all the construction sites.  

Other ESCOPs Potential risks on health 

and hygiene of 

construction workers and 

general public 

The EPC Contractor shall follow the following ESCOPs to 

reduce health risks to the construction workers and 

nearby community 

• ESCOP 2: Fuels and Hazardous Goods Management 

• ESCOP 4: Drainage Management  

• ESCOP 10: Air Quality Management  

• ESCOP 11: Noise and Vibration Management 

• ESCOP 15: Road Transport and Road Traffic 

Management  

Trainings Lack of awareness and 

basic knowledge in health 

care among the 

construction workforce, 

make them susceptible to 

potential diseases.   

The EPC Contractor shall: 

• Train all construction workers in basic sanitation and 

health care issues (e.g., how to avoid malaria and 

transmission of sexually transmitted infections (STI) 

HIV/AIDS and COVID 19 safety procedure. 

• Train all construction workers in general health and 

safety matters, and on the specific hazards of their 

work. Training should consist of basic hazard 

awareness, site specific hazards, safe work practices, 

and emergency procedures for fire, evacuation, and 

natural disaster, as appropriate.  

• Implement malaria, HIV/AIDS and STI education 

campaign targeting all workers hired, international 

and national, female and male, skilled, semi- and 

unskilled occupations, at the time of recruitment and 

thereafter pursued throughout the construction stage 

on ongoing and regular basis. This should be 

complemented by easy access to condoms at the 

workplace as well as to voluntary counseling and 

testing.  The worker code of conduct must be signed 

and followed.  

ESCOP 19: Construction and Operation Stage Security 

Project Activity/ 

Impact Source 
Impacts /Concerns Mitigation Measures/ Management Guidelines 

Construction 

Stage 

Inadequate 

construction site 

security poses a 

significant risk to 

assets, construction 

materials and 

property. 

Theft/vandalism of 

assets, materials and 

property would 

increase construction 

costs and cause 

The EPC Contractor shall: 

• Provide appropriate security personnel (i.e. security 

guards) to prevent unauthorized entry into the camp area. 

WBG’s guideline must be meet in this case. 

• Employ night watchman for periods of significant on-site 

storage or when the area necessitates. 

• Ensure all assets (i.e., tools, equipment, etc.) and 

construction materials at construction site are identified, 

inventoried and tracked as closely as possible. All assets 

should be clearly labeled and marked. Keep records of tool 

serial numbers and check inventory on a regular basis. 
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Project Activity/ 

Impact Source 
Impacts /Concerns Mitigation Measures/ Management Guidelines 

delays in project 

completion. 
• All tools and equipment should have a check out/in system, 

if not in use should be secured and stored in a proper place 

to prevent theft or loss. Provide storage sheds for the 

secure storage of equipment and tools when not in use.  

• Ensure there is proper fencing around construction site 

perimeter. Fencing should be chain-link at least 2.4 m above 

high and secured with a steel chain and lock. If possible, the 

entire site should be fenced; if this is not possible, make 

sure construction trailer and any equipment storage areas 

are fenced. 

• Ensure construction site has controlled access points (one 

or two entry points at most), allowing for close monitoring 

of comings and goings from the site.  

• Workers should be easily identified and have credentials 

that indicate site access.  

• Ensure no unauthorized access to the site. 

• No trespassing signs should be posted in conspicuous areas 

throughout the job site.  

• List of employees who have after hour access to the 

property should be available to the DoF and local 

authorities. 

• Ensure job site is properly lighted at night. Well-lit areas 

should include any office trailers and equipment storage 

trailers. Floodlights operated by sensors should also be 

installed where appropriate.  

• Pre-employment screening investigations should be used 

to verify the applicants relating to their employment, 

education and criminal history background. 

Improper security 

measures may pose 

security risk for 

construction workers 

and especially 

foreign staff on 

construction sites. 

The EPC Contractor shall: 

• Prepare site specific security plan.  

• Maintain register to keep track of number of persons 

present in the camp at any given time. 

• Provide appropriate security personnel at job sites as 

mentioned above. 

• Ensure proper fencing: Fencing should be chain-link at least 

2.4 m above high and secured with a steel chain and lock 

• Ensure controlled access points to job site as mentioned 

above. 

• Ensure works have easily identified credentials as 

mentioned above. 

• Ensure job sites are properly lighted at night, as mentioned 

above. 

Operation Stage Vandalism/damage 

(including use of 

explosives) and theft 

of infrastructure (i.e., 

metals and etc.). 

• Ensure strategic infrastructure sites are secure and fenced 

with controlled access points. Fencing should be chain-link 

at least 2.4 m high and secured with a steel chain and lock. 
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ESCOP 20: Operation of Heavy Equipment Management 

Project Activity/ 

Hazard Source 
Hazard Risks Preventive Measures 

Grid station, 

tower erection 

Hazards associated with 

Heavy equipment 

movement are:  

• Run over 

• Pinch in / caught in 

between   

• Falling of equipment 

form road edge / into 

excavations 

• Falling of loads 

• Overturning  

• Driver negligence / 

poor operations  

The EPC Contractor shall 

• All listed hazards shall be prevented through safe 

working procedures, training of the operators and 

workers and exclusion of the operation, ensuring 

visibility and providing signaler etc. where applicable.  

Before Operations • All construction equipment shall be maintained, 

equipped and operated in accordance with 

manufactures’ requirements.  

• Only authorized and trained personnel shall operate 

equipment.  

• Equipment operators and truck drivers shall make a 

pre-shift safety inspection of their equipment. Any 

conditions that effect safe operation shall be corrected 

before use.  

• All visibility aids like side / back view mirrors will be 

available with all site vehicles and machinery.  

• Blocking of side / back wind shields will not be allowed 

by any means like curtains, posters, wall papers etc.  

• Use 3-point mounting and dismounting technique 

onto/from heavy equipment - NEVER JUMP OFF 

HEAVY EQUIPMENT.  

• Predefined hand signals or use of two-way radios 

between the operator and person in charge of the work 

crew to accomplish any and all movement. 

During Operation  • Designate the route for earth moving machinery; avoid 

reversing where possible by providing in – out route.  

• Separate routes will be established for site vehicles and 

pedestrians where applicable.  

• All site staff will be trained for the following:  

o Always try to walk on the driver side of 

equipment as the passenger side has a larger 

blind spot. Place a flag person for signaling. 

• Arrange to provide enough space to allow the 

equipment and workers to perform the planed tasks 

safely otherwise safe distance will be maintained from 

all sides of the heavy equipment while they are in use.  

• Use of high visibility vest for all site personnel. 

• Prohibition of cell phone use while operating any 

equipment.  

• Not permit transporting workers on equipment or 

vehicles that are not equipped with seats for 

passengers.  

• Deployment of flagman when heavy equipment is in 

motion, especially where machinery and workers are 

working at close distance to ensure communication 
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Project Activity/ 

Hazard Source 
Hazard Risks Preventive Measures 

between the operator and flagman to maintain safe 

movement.  

• Cordon of swing radius of vehicles in danger zones 

with warning tape of barriers.   

• Restriction of work under any suspended or overhead 

load. 

• Restrictions in overloading of dumpers and insurance 

of offloading at level ground with rear wheels stop logs 

at the edges.  

• Insurance of reverse alarm with the site vehicles.  

• Exclusion: exclusion will be done by specifying the 

work area by barricades / fencing/isolating from 

pedestrian / worker.  

• Visibility: best view around machinery directly from 

the operator position will be ensured by adequate 

visibility aids (clear front, side and rare screens with 

side / back view mirrors covering all blind areas).  

• Signaler: A signaler will be provided in a safe position 

to direct operation and any pedestrian movements in 

danger zones. 

After Operations  

The EPC Contractor shall: 

• Never leave any machinery / vehicle unattended in 

running position or key inside. 

• After completion of operation all equipment shall be 

switched off and doors locked where applicable. 

• Bucket of excavator, loader shall be grounded.  

• All power transmission shall be neutral.  

• All equipment shall be parked in secured ground.   

ESCOP 21: Excavation/ Dredging 

Project Activity/ 

Hazard Source 
Hazard Risks Preventive Measures 

Sloping and 

benching 
• Landslides, cave-ins, 

excavation collapse 

• Falling, rolling or 

dislodging material  

• Personal Falls, 

machinery falls into 

excavated area or 

trenches  

• Water accumulation  

• Confined Space  

• Being struck or 

crushed by a workplace 

vehicle,  

The slopes and configurations of sloping and benching 

systems will be selected and constructed by EPC 

contractor and will be in accordance with the approved 

design following applicable code and designed by a 

registered professional engineer. 

• Allowable configurations and slopes: Excavations will 

be sloped at an angle not steeper than one and one-half 

horizontal to one vertical (34 degrees measured from 

the horizontal), unless the contractor follows other 

applicable design procedures approved by the 

engineer. 

• Sloping and benching systems not utilizing previous 

options will be approved by a registered professional 

engineer. Designs shall be in written form and shall 

include at least the following:  
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Project Activity/ 

Hazard Source 
Hazard Risks Preventive Measures 

• Machinery Hazards; 

Loading and dumping 

hazards, e.g. struck by 

or pinch in between 

object, crushed by 

when reversing, 

overloading, 

overturning of the 

vehicles while 

unloading. 

a) The magnitude of the slopes that were determined 

to be safe for the particular project;  

b) The configurations that were determined to be 

safe for the particular project;  

c) The identity of the registered professional 

engineer approving the design; and  

d) At least one copy of the design shall be maintained 

at the jobsite while the slope is being constructed. 

After that time the design need not be at the 

jobsite, but a copy shall be made available to the 

PIU upon request. 

Design of support 

systems, shield 

systems, and 

other protective 

systems 

 

Designs of support systems, shield systems, and other 

protective systems shall be selected and constructed by 

EPC contractor and shall be in accordance with the 

approved design specifications following applicable code 

and designed by a registered professional engineer. 

• Option i: Design of support systems, shield systems, or 

other protective systems that are drawn from 

manufacturer's tabulated data shall be in accordance 

with all specifications, recommendations, and 

limitations issued or made by the manufacturer. 

• Option ii: Deviation from the specifications, 

recommendations, and limitations issued or made by 

the manufacturer shall only be allowed after the 

manufacturer issues specific written approval. 

• Option iii: Manufacturer's specifications, 

recommendations, and limitations, and manufacturer's 

approval to deviate from the specifications, 

recommendations, and limitations shall be in written 

form at the jobsite during construction of the 

protective system. After that time this data may be 

stored off the jobsite, but a copy shall be made available 

to the PIU upon request. 

• Support systems, shield systems, and other protective 

systems not utilizing Option i, Option ii or Option iii, 

above, shall be approved by a registered professional 

engineer. 

• Designs shall be in written form and shall include the 

following: 

a. A plan indicating the sizes, types, and 

configurations of the materials to be used in the 

protective system; and 

b. The identity of the registered professional 

engineer approving the design. 

c. At least one copy of the design shall be 

maintained at the jobsite during construction of 

the protective system. After that time, the design 

may be stored off the jobsite, but a copy of the 

design shall be made available to the PIU upon 

request. 
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Project Activity/ 

Hazard Source 
Hazard Risks Preventive Measures 

Selection of 

Materials and 

equipment. 

 

Materials and equipment used for protective systems shall 

be free from damage or defects that might impair their 

proper function. Manufactured materials and equipment 

used for protective systems shall be used and maintained 

in a manner that is consistent with the recommendations of 

the manufacturer, and in a manner that will prevent 

employee exposure to hazards. 

• When material or equipment that is used for protective 

systems is damaged, the competent person shall 

examine the material or equipment and evaluate its 

suitability for continued use. If the competent person 

cannot assure the material or equipment is able to 

support the intended loads or is otherwise suitable for 

safe use, then such material or equipment shall be 

removed from service, and shall be evaluated and 

approved by a registered professional engineer before 

being returned to service. 

• Installation and removal of support - Members of 

support systems shall be securely connected together 

to prevent sliding, falling, kickouts, or other 

predictable failure. 

• Support systems shall be installed and removed in a 

manner that protects workers from cave-ins, structural 

collapses, or from being struck by members of the 

support system. 

• Individual members of support systems shall not be 

subjected to loads exceeding those which those 

members were designed to withstand. 

• Before temporary removal of individual members 

begins, additional precautions shall be taken to ensure 

the safety of employees, such as installing other 

structural members to carry the loads imposed on the 

support system. 

• Removal shall begin at, and progress from, the bottom 

of the excavation. Members shall be released slowly so 

as to note any indication of possible failure of the 

remaining members of the structure or possible cave-

in of the sides of the excavation. 

• Backfilling shall progress together with the removal of 

support systems from excavations. 

• Additional requirements for support systems for 

trench excavations:  

a. Excavation of material to a level no greater than 

2 feet (.61 m) below the bottom of the members 

of a support system shall be permitted, but only if 

the system is designed to resist the forces 

calculated for the full depth of the trench, and 

there are no indications while the trench is open 

of a possible loss of soil from behind or below the 

bottom of the support system. 
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Project Activity/ 

Hazard Source 
Hazard Risks Preventive Measures 

b. Installation of a support system shall be closely 

coordinated with the excavation of trenches. 

Shield systems  

 

• Shield systems shall not be subjected to loads 

exceeding those which the system was designed to 

withstand. 

• Shields shall be installed in a manner to restrict lateral 

or other hazardous movement of the shield in the event 

of the application of sudden lateral loads. 

• Employees shall be protected from the hazard of cave-

ins when entering or exiting the areas protected by 

shields. 

• Employees shall not be allowed in shields when shields 

are being installed, removed, or moved vertically. 

• Excavations of earth material to a level not greater than 

2 feet (.61 m) below the bottom of a shield shall be 

permitted, but only if the shield is designed to resist the 

forces calculated for the full depth of the trench, and 

there are no indications while the trench is open of a 

possible loss of soil from behind or below the bottom 

of the shield.   

ESCOP 22: Dredging and Disposal 

Project Activity Impacts/Concern Preventive Measures 

Dredging • Turbidity Plumes and 

Sedimentation  

• Water Pollution 

• Disturbance to 

wildlife 

• Design dredging alignment to reduce the need for 

capital and subsequent maintenance dredging.  

• Ensuring that dredging and disposal activities are 

conducted at a time of the year to avoid impacts to 

sensitive species or critical life-cycle stages (e.g. 

Breeding of Dolphins). 

• Detection and avoidance of aquatic mammals 

(Dolphin) 

• Selection of dredge equipment specifically to reduce 

plume extent and the duration of dredging; 

• Use of specialized equipment (e.g. turtle excluding 

devices, Pinger);  

• limiting the speed of the cutter head to reduce the 

amount of material entering the water column 

• Changing dredging schedules based on tide, wind, and 

background/natural turbidity to minimize effects due 

to increases in turbidity levels 

• Additional techniques and equipment to minimize 

adverse impacts on aquatic life from dredging and the 

resuspension of sediments, include (where 

practicable) barriers/sheet piles, silt or bubble 

curtains/screens, and contained sediment transport 

systems (e.g., pipeline placement) 

• Inspection and monitoring of dredging activities 

should be conducted regularly to evaluate the impact 
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Project Activity Impacts/Concern Preventive Measures 

of operations, the effectiveness of mitigation measures, 

and the need for technical adjustments to avoid and 

minimize impacts 

Disposal • Land Intake 

• Sedimentation 

• Destruction of habitat 

Minimization of dredging: 

• The maximization of beneficial re-use options for 

uncontaminated dredged material, such as for wetland 

creation or enhancements, habitat restoration, land 

reclamation, or creation of public access/recreational 

facilities, among other beneficial uses;  

• In case of contaminated dredged materials, use of a 

comparative risk assessment to determine which final 

disposal option is optimal, including confined land-

based disposal (e.g., in a confined disposal facility or 

landfill), and/or confined aquatic disposal (e.g., 

confinement in the aquatic environment beneath a cap 

of clean sediment), and/or use of open sea disposal. 

• If reuse is not possible, disposal sites should be 

identified in consultation with local people 

• Compensation, resettlement should be commenced in 

case of land acquisition as per ESS5. 

• Treatment of contaminated dredged materials (e.g., 

using physical, chemical, and biological methods) 

should be evaluated as part of each management 

option to reduce/control impacts to human health and 

the environment based on the characterization of 

dredged materials and the comparative risk 

assessment 

• Final disposal of contaminated dredged materials, 

should consider the waste management guidance for 

non-hazardous and hazardous waste in the General 

EHS Guidelines of World Bank Group 

ESCOP 23: Lifting and Materials Handling 

Project Activity/ 

Hazard Source 
Hazard Risks Preventive Measures 

Mechanical 

Handling 

Injuries associated with 

mechanical handling of loads 

may result from: 

• Unsafe operating 

practices 

• Inappropriate condition 

of equipment  

• Improper loading  

• Carrying too heavy a load  

• Improper training 

General Requirements: 

• Lifting equipment selection shall be based on a 

risk assessment and shall be suitable for the task 

for which it will be used.  

• Lifting equipment selection should also consider 

the various operating environments under which 

the equipment may be used.  

• All lifting equipment used will comply with the 

necessary legal requirements.  

• All lifting equipment must be clearly marked with 

its safe working load as well as a unique 

identification number. Where the load capacity is 

variable, a table of load to conditions must be 

affixed.  
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Project Activity/ 

Hazard Source 
Hazard Risks Preventive Measures 

• Testing, including non-destructive testing where 

relevant, must be carried out by accredited 

contractors.  

• No equipment may be used if proof of inspection 

and test is not available (as recorded in the 

register).  

• No purpose made or adapted lifting equipment 

will be used, unless the special adaptation has 

been approved (after risk assessment) by the 

respective responsible engineer and the approval 

as well as limitations on use or special instructions 

are held with the register and communicated to 

the user.  

• Only employees who have been tested, found 

competent and authorised will be allowed to 

operate lifting equipment. 

Manual handling Injuries associated with 

manual handling of loads may 

result from: 

• Unsafe working habits  

• Improper lifting  

• Carrying too heavy a load  

• Incorrect gripping  

• Failure to wear correct 

personal protective 

equipment  

• Improper training 

• Training in safe manual handling methods.  

• Inspect material for the physical size and weight, 

and sharp or jagged edges, rough or slippery 

surfaces, slivers or burrs.  

• Adequate supervision.  

• Wearing of the correct personal protective 

equipment.  

• Pre-employment medical examinations and 

periodic examinations may reveal a hernia, knee 

or back injuries.  

• Consider physical matters such as small worker – 

heavy load.  

• Keep fingers away from pinch points, especially 

when setting down material.  

• When handling timber, pipes or other long objects, 

keep the hands away from the ends to prevent 

them from being pinched.  

• Wipe off grease, wet, slippery or dirty objects 

before handling them.  

• Keep hands free from oil and grease.  

• When possible, use holders, containers, handles or 

tongs when manually handling material. 
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ESCOP 24: Hazardous Waste 

Project Activity/ 

Impact Source 

Environmental 

Impacts 
Preventive Measures 

Fuels and 

hazardous goods 

Materials used in 

construction have a 

potential to be a source 

of contamination. 

Improper storage and 

handling of fuels, 

lubricants, chemicals 

and hazardous goods/ 

materials on-site,  

and potential spills from 

these goods may harm 

the environment or 

health of construction 

workers 

The Contractor shall: 

• Prepare spill control procedures and submit the plan for 

CSC approval. 

• Train the relevant construction personnel in handling of 

fuels and spill control procedures. 

• Store dangerous goods in bunded areas on a top of a 

sealed plastic sheet away from watercourses. 

• Refueling shall occur only within bunded areas. 

• Make available MSDS for chemicals and dangerous 

goods, which cannot be recycled, to a designated 

disposal site approved by DoE. 

• Provide absorbent and containment material (e.g., 

absorbent matting) where hazardous material are used 

and stored and personnel trained in the correct use. 

• Provide protective clothing, safety boots, helmets, 

masks, gloves, goggles, to the construction personnel, 

appropriate to materials in use.  

• Make sure all containers, drums, and tanks that are used 

for storage are in good condition and are labeled with 

expiry date. Any container, drum, or tank that is dented, 

cracked, or rusted might eventually leak. Check for 

leakage regularly to identify potential problems before 

they occur.  

• Store hazardous materials above flood plain level. 

• Put containers and drums in temporary storages in 

clearly marked areas, where they will not be run over by 

vehicles or heavy machinery. The area shall preferably 

slope or drain to a safe collection area in the event of a 

spill. 

• Put containers and drums in permanent storage areas 

on an impermeable floor that slopes to a safe collection 

area in the event of a spill or leak. 

• Take all precautionary measures when handling and 

storing fuels and lubricants, avoiding environmental 

pollution.  

• Avoid the use of material with greater potential for 

contamination by substituting them with more 

environmentally friendly materials.  

• Return the gas cylinders to the supplier. However, if 

they are not empty prior to their return, they must be 

labeled with the name of the material they contained or 

contain, information on the supplier, cylinder serial 

number, pressure, their last hydrostatic test date, and 

any additional identification marking that may be 

considered necessary. 
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Annex 35: Options for Layout and Design of Afforestation on the Peripheral Dyke 

 

Figure A36.1: Option 1 
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Figure A36.2: Option 2 
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Annex 36: Observation from Environmental Team in Layout and Design of Afforestation on the Peripheral Dyke 
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Annex 37: Terms of Reference of EHS Consultants of Supervision 

Engineer 

A. Objective 

The primary objectives of the consulting services of supervising environmental and health and safety 

management during dismantling, installation and construction are to: 

• ensure that the dismantling, installation and construction methods as proposed by the 

contractor for carrying out the works are satisfactory, with particular references to the 

technical requirements of sound environmental standards on the basis of safeguard 

requirements (proposed in the ESIA, this includes Government and the World Bank 

environmental guidelines), inspection of contractors’ construction equipment, review 

contractor’s health and safety standards, inspect construction yards and work camps, 

interview contractors’ personnel and general public; 

• Prepare checklist of monitoring factoring WBG’s EHS Guidelines on occupational health 

and safety procedure and practice, sanitation condition, implementation of ESMP, and 

waste management practices and efficiency. 

• Supervise contractor in implementing ESMP, environmental monitoring plan, and 

ensuring environmental social safeguarding during construction activities.  

• Ensure that the recommendations of the environmental and social management plan 

(ESMP), environmental monitoring plan and environmental code of practices (ECPs) are 

strictly followed by the contractors;  

• prepare quarterly environmental and health and safety monitoring and annual reports of 

implementing these plans as part of project implementation report, and carry out 

environmental management seminars for contractors and DoF staff; and 

• monitor the implementation of the health and safety program at work site including the 

information and education campaign on sexually-transmitted diseases and HIV/AIDS 

(human immunodeficiency virus/acquired immunodeficiency syndrome) as required by 

the civil works contracts. 

B. Resources  

The consulting services will require the following inputs: 

Sl. No. Expertise Input (PM) 

1 Deputy Manager (Environmental Specialist)  24 

2 Asst. Manager (Environment) 24 

3 Asst. Manager (Occupational, Health, and Safety) 24 

4 Communication Specialist 24 

5 Field Surveyor (Diploma Engineer) 24 

Total= 120 
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C. National Consultants 

1. Deputy Manager (Environmental Specialist) 

The duties of the Deputy Manager shall include, but not limited to:   

• Updating the ESMP provided in the ESIA as required based on the concurrent situation 

• Based on the checklist conduct monitoring on implementation of ESMP, sanitation 

condition, and waste management practices and efficiency 

• Supervise the construction methods as proposed by the contractor for carrying out the 

works are satisfactory, with particular references to the technical requirements of sound 

environmental and social safeguard standards on the basis of the ESIA 

• Assist the PMU in arranging conducting environmental and social management seminars 

for contractors and DoF staff 

• Preparation of quarterly environmental monitoring and annual reports of implementing 

the ESMP as part of project implementation report.  

2. Asst. Manager (Environment) 

The major duties are: 

• Assist Deputy Manager in updating ESMP given in ESIA 

• Collect required data and anlyse those and outline report 

• Assist PMU in arranging conducting environmental and social management seminars for 

contractors and DoF staff 

• Assist in Preparation of quarterly environmental monitoring and annual reports of 

implementing the ESMP as part of project implementation report 

3. Asst. Manager (Occupational Health, and Safety Specialist) 

The duties of the Consultant shall include, but not limited to:   

• Assist international Deputy Manager in ensuring that that the construction methods as 

proposed by the contractor for carrying out the works are satisfactory, with particular 

references to the technical requirements of sound environmental standards on the basis 

of ESMP 

• Based on the checklist conduct monitoring on occupational safety procedure and practice 

• Assist PMU in preparing quarterly environmental monitoring and annual report of 

implementing this plan as part of project implementation report, and carry out 

environmental management seminars for contractors and DoF staff  

• Assist in plantation and community forest development work  

• Ensure worksite health and safety aspects of the contractors’ work as per ESMP and ECPs 

• Ensure that the contractors do not damage the existing plantations.  

4. Communication Specialist 

The Communication Specialist will be responsible for the following: 

• Reviewing the ESMP including mitigation and monitoring plan, enhancement plan 

pertaining to social aspects; 

• Inspect working and labor condition 

• Ensure priorities are giving to the local labor during recruitment of construction labor  
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• Ensure that gender aspects are adequately covered as per the ESMP 

• monitor the implementation of the information and education campaign on sexually-

transmitted diseases and HIV/AIDS (human immunodeficiency virus/acquired 

immunodeficiency syndrome) as required by the civil works contracts 

• Monitor grievance redress mechanism 

• provide inputs to the quarterly and annual reports 

5. Field Surveyor 

The Field Surveyor will be responsible for: 

• Work under the guidance of the team to collect data and monitor ecological resources, 

HIV/AIDS program, plantation program in bi-monthly basis as recommended in the ESIA 

through various defined methodologies such as technical sampling, planting activities, etc.  

• Inspect the construction activities to ensure activities are carrying out in line with the 

EMP under the guidance of the team 

• Exclusively engaged in the project site and influence area and responsible for collecting 

secondary data from the concerned agencies. 

• Exclusively engaged to work in close association with the local government institutions, 

NGOs and maintaining all sorts of liaisons with different institutions and officials. 

D. Budget 

Sl. No. Item Unit Qty Unit Cost (USD) Amount, USD 

3 Environmental Specialist MM 24 2,174 52,174 

4 

Occupational Health and Safety 

Specialist 

MM 
24 1,739 41,739 

5 Social Development Specialist MM 24 1,739 41,739 

6 Field Surveyors MM 24 2,174 52,174 

4 International Travel - Airfare RT 24 870 20,870 

  Total       208,696 
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Annex 38: Scope of Work for Capacity Building and Training 

Consultant 

A. Background 

A capacity building program in environmental impact assessment, environmental management and 

occupational health and safety has been proposed for PMU and DoF staff.  The program will (a) 

prepare training plan in environmental, health and safety, and (b) conduct training programs to 

improve the capability of ‘implementation staff’ in monitoring the implementation of environmental 

management and monitoring plan (EMMP) of the Project including hazardous waste management and 

occupational health and safety. This will be done through a program of technical assistance and 

training over a period of two (02) months. 

B. Objectives of the Services 

The objectives of the services are: (a) to make PMU and EHS Unit staff familiar with environmental 

issues and impacts related to the project and to improve their skills in management and evaluation of 

the ESMP; (b) to develop and deliver training on hazardous waste management; (c) to develop and 

deliver training programs on occupational health and safety; and (d) to develop and deliver training 

on environmental monitoring, evaluation, and reporting. 

C. Scope of Work 

Task 1: Preparation of Training Modules on Environmental Management and Monitoring:  

The purpose of this task is to develop training modules on (i) environmental issues and impacts 

related to the project, (ii) hazardous waste management in the project, (iii) occupational health and 

safety in the project, and (iv) environmental monitoring, evaluation, and reporting.  

Training in Module 1 on environmental issues and impacts will broadly include: 

• Fundamentals of ESIA and its Process at DoE and at the World Bank  

• Typical Environmental Issues in water control structures, electrical sub-station, ETP, 

WTP, Fish Processing Plant, etc. 

• Analyses of Alternatives and Identification of Preferred Option 

• Case studies on Scoping of Issues and Assessment of Alternatives for the project 

components   

• Identification and Prioritization of Issues 

• Conducting Baseline Environmental and Socio-economic Information 

• Case studies on Collection of Baseline Information in ESIA of multi-type Projects 

• Prediction and Assessment of Impacts – Tools and Case studies 

• Conducting cumulative impacts and climate change assessments 

• Building an Environmental and Social Management Plan 

• How to Review an ESIA Report? 

• Public Consultation and Information Disclosure – The process with case studies 

Training in Module 2 on hazardous waste management will broadly include: 

• Overview of hazardous waste regulations (USEPA, OSHA, WBG etc.) 
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• What is hazardous waste? 

• What are the hazardous wastes in water control structures, electrical sub-station, ETP, 

WTP, Fish Processing Plant? 

• What to do with hazardous waste? Segregation, transportation and disposal to permanent 

site. 

• Emergency response 

Training in Module 3 on occupational health and safety in the project will broadly include: 

• Overview of Labor Act, Factory Act, and international Guidelines (e.g., EHS Guidelines of 

IFC) 

• General construction related standards, such as, scaffolding, fall protection, excavations, 

ladders, head protection, etc. 

• Occupational Health and Environmental Control 

• Use of Personal Protective Equipment (PPE) 

• Access to Medical and First Aid 

• HIV/AIDS and other STD management 

• Fire Protection Procedure 

• Handling and working with sub-station, processing plant, water control structures, etc. 

• Machinery and Machine Guarding, especially extremely heated environment 

• Use of Hand and Portable Powered Tools and Other Hand-Held Equipment, precautions 

in Welding, Cutting, and Brazing 

• Working with live electrical equipment 

• Commercial Diving Operations 

• Toxic and Hazardous Substances 

Training in Module 4 on monitoring, evaluation, and reporting will broadly include: 

• Monitoring techniques and methods for various components of ESMP 

• Environmental Monitoring Plan and Institutional Arrangements 

• Identify parameters to be monitored 

• Collection and analysis of environmental quality data, and Interpretation of monitoring 

parameters 

• Internal and external monitoring needs during construction and operation  

• Organizational responsibilities and implementation schedules  

• Reporting requirements of monitoring 

Task 2: Deliver Training on Environmental Management and Monitoring:  

The purpose of this task is to deliver a series of training programs for all the activities proposed in 

Task 1 to all the implementing agencies of the Project (DoF, PMU, and BFDC).  

Based on the above scope of works, the consultant will carry out the following activities: 

• Undertake training need assessment for stakeholders including the implementation/ 

construction personnel. 
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• Devise training programs based on ESIA report and site visits to the Project area 

• Prepare a staff training plan and associated materials (modules). 

• Evaluate the trainings. 

• Modify the training modules as necessary. 

• Hand over the final training modules to the DoF/ BFDC for use in future training. 

• Prepare training reports. 

D. Organization and Staffing 

The services are expected to be provided over a 2 months period by a team comprising one 

environmental specialist/team leader and one occupational health and safety specialist.  Details of 

proposed professionals and their required input are shown below. 

Table A36.1: Details of Proposed Consultants 

Items Input (Man Months) 

Key Professional Staff 

1. Environmental Specialist/Team Leader 2 

2. Occupational health and safety (including HIV/AIDS) 2 

E. Supervision 

The team will work in association with the PMU, reporting to the project director on a day-to-day 

basis. Overall supervision will be done by the EHS Unit of PMU. 

F. Outputs 

The team’s outputs will include: (i) an inception report after one week of mobilization, (iii) a draft final 

report at the end of 7th week, containing a description of achievements, details of the training services 

provided, including all materials, an assessment of their effectiveness in meeting objectives and 

recommendations for further training assistance, (iii) and a final report at the end of assignment. All 

reports will be submitted in English.  

In addition, the team will prepare training materials for both training programs. Each training 

program will consist of about 4 modules including some case studies and worked out examples. The 

draft training modules should be submitted to the PMU before conducting training programs for 

evaluation and final training modules will be presented at the end of assignment.  

G. Budget 

Following Table presents the estimated budget for the capacity building and training program. 

Item Unit Unit Cost, US$ Quantity Total Cost, US$ 

A. Remuneration and Per Diems 
 

      

i.  Key Professional Staff 
 

      

Team Leader and Environmental Specialist m-m 6,000 2 12,000 

Natl Occupational health and safety Specialist 

(including HIV/AIDS) 
m-m 5,000 2 10,000 

Sub-Total A= 
 

    22,000 

B. Transport 
 

      

i.  Transport LS   7,000 
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Item Unit Unit Cost, US$ Quantity Total Cost, US$ 

Sub-Total B= 
 

    7,000 

C. Training Module Preparation and Production No. 2,500 1 10,000 

D. Trainee Allowance days 50 100 6,000 

E. Contingency (10% of subtotal, A+B+C) LS 1   3,900 

Grand Total (A+B+C+D+E)= 
 

    48,900 
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Annex 39: Land Ownership Documents 
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