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Glossary 

Adverse Impact: An impact that is considered undesirable.  

Ambient Air: Surrounding air.  

Aquatic: Growing or living in or near water.  

Baseline (Or Existing) Conditions: The “baseline” essentially comprises the factual 

understanding and interpretation of existing environmental, social, and health conditions of 

where the business activity is proposed. Understanding the baseline shall also include those 

trends present within it, and especially how changes could occur regardless of the presence of 

the project, i.e., the “No-development Option”.  

Beneficial Impacts: Impacts that are considered to be desirable and useful.  

Biological Diversity: The variety of life forms, the different plants, animals, and 

microorganisms, the genes they contain, and the ecosystems they form. It is usually considered 

at three levels: genetic diversity, species diversity, and ecological diversity.  

Ecosystem: A dynamic complex of plant, animal, fungal, and microorganism communities and 

associated non-living environments interacting as an ecological unit.  

Emission: The total amount of solid, liquid, or gaseous pollutant emitted into the atmosphere 

from a given source within a given time, as indicated, e.g., in grams per cubic meter of gas or 

by a relative measure, upon discharge from the source.  

Endangered Species: Species in danger of extinction and whose survival is unlikely if the 

existing conditions continue to operate. Included among those are species whose numbers have 

been reduced to a critical level or whose habitats have been so drastically reduced that they are 

deemed to suffer from the immediate danger of extinction.  

Environmental Effects: The measurable changes in the natural system of productivity and 

environmental quality, resulting from development activity.  

Environmental & Social Impact Assessment (ESIA) / Environmental Assessment: The 

systematic, reproducible, and interdisciplinary identification, prediction and evaluation, 

mitigation, and management of impacts from the proposed development and its reasonable 

alternatives, sometimes known as environmental assessment. 

Environmental Impact: An estimate or judgment of the significance and value of 

environmental effects for natural, socio-economic, and human receptors.  

Environment and Social Management Plan (ESMP): A Plan to undertake an array of follow-

up activities that provide for the sound environmental and social management of a project/ 

intervention so that adverse environmental impacts are minimized and mitigated; beneficial 

environmental effects are maximized, and sustainable development is ensured.  
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Environmental Management: Managing the productive use of natural resources without 

reducing their productivity and quality.  

Erosion: A Process in which wind and water remove materials from their original place; for 

instance, soil washed away from an agricultural field.  

Evaluation: The process of looking back at what has been done or accomplished.  

Fauna: A collective term denoting the animals occurring in a particular region or period.  

Field Reconnaissance: A field activity that confirms the information gathered through 

secondary sources. This field study is essentially a rapid appraisal.  

Flora: All of the plants found in a given area.  

Habitat: The natural home or environment for a plant or animal.  

Household: A household is identified as a dwelling unit where one or more persons live and 

eat together with a common cooking arrangement. Persons living in the same dwelling unit 

having separate cooking arrangements constitute a separate household.  

Important Environmental Component: These are environmental components of biophysical 

or socio-economic importance to one or more interested parties. The use of important 

environmental components helps to focus the environmental assessment.  

Initial Environmental Assessment / Evaluation: Preliminary analysis was undertaken to 

ascertain whether there are sufficient likely significant adverse impacts to warrant a “full‟ 

ESIA. In some countries, the use of initial assessment forms a meaning of “screening” proposed 

projects. 

Land use: Types include agriculture, horticulture, settlement, pisciculture, and industries.  

Mitigation: An action, which may prevent or minimize adverse impacts and enhance beneficial 

impacts. 

Negative Impact: Negative change from the existing situation due to the project. Public 

involvement / Public consultation: A range of techniques that can be used to inform, consult or 

interact with stakeholders affected / to be affected by a proposal. 

Project: Installation of 3.1 MWp Rooftop Solar PV System at Rising Industry Ltd. 

Reversible Impact: An environmental impact that recovers either through natural process or 

with human assistance (e.g., Cutting off fish migration by an embankment might be reversible 

at a later stage if a proper regulator is built).  

Terrestrial: Living on land.  

Thana: Sub-district level of government administration, comprising several unions under the 

district.  
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Union: The smallest unit of local self-government comprising several villages.  

Upazila: Sub-district name. Saturia Upazila was introduced in 1984.  

Zilla: Bengali word of the district. 
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Executive Summary 

This document constitutes the Environmental and Social Impact Assessment (ESIA) of the 

Installation of 3.1 Rooftop Solar PV System at RIL and has been developed by a multi-

disciplinary team in close collaboration with the management of Rising Industry Ltd. The 

report is prepared following the ESIA guidelines for Industries (DoE, ECR 2023, to a certain 

extent, but not limited to those.   

All the relevant social and environmental risks and potential impacts have been taken due care 

of as part of the assessment in compliance with the Performance standards set by the World 

Bank (WB), KfW, and JICA besides following the guidelines set forth by DoE.  

The ESIA presents background information about the project. Several national legislations 

which the project should abide by have been presented. A baseline environmental examination 

was conducted by the consultants. The project activities were closely examined to find the 

relationship and dependency between project activities and environmental components. This 

information was used to identify the impacts of the project activities on the surrounding 

environment. Later on, the evolution of this impact was done by examining existing 

environmental components. Several mitigation measures to reduce adverse impacts were 

suggested. Finally, a management plan with monitoring requirements was developed. 

Project definition, location & site 

RIL has planned to install a 3.1 MWp Solar power system on the roof-top of their existing 

plant. The proposed solar project will be able to generate a good amount of electricity for RIL 

situated at Nayadingi, Saturia, Manikganj, Bangladesh. 

RIL has proposed to construct the solar project on their Steel Structure Building rooftop. The 

project is surrounded by other empty lands. 

In the proposed system some major equipment’s will be used which are solar panels, PV 

modules and inverters. Sun shines on the solar panels to generate DC electricity. The DC 

electricity produced from the solar panel will be converted to 440V 3-phase AC using the 

inverters. Then, the energy will be fed into the bus bars of industry. A Zero Export Controller 

will be used to ensure “net zero export” The aggregated installed capacity of the project will 

be 3.1 MWp. 

Objectives of ESIA Study  

The objective of the study is to provide an examination and assessment of the environmental 

and social impacts of the proposed project. An environmental management and monitoring 

plan have also been developed with an indication of the extent of work to be done to minimize 

the impacts. The ESIA is prepared as per the requirements of the DoE as well as Japan 

International Cooperation Agency (JICA) Guidelines for Environmental and Social 

Considerations, General and Sector-Specific EHS Guidelines of World Bank (WB), 
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Sustainability Guidelines of KfW, and ESSF of IDCOL to obtain an Environmental Clearance 

Certificate in favor of the project. 

ESIA Study Methodology 

The ESIA was conducted by following steps: 

⮚ Screening of the project and scoping of anticipated impacts through analyzing project 

components, activities, and stakeholder consultation at the beginning of the study; 

⮚ Undertaking field surveys toward the collection of primary baseline environmental and 

social information about the project area 

⮚ Collection of secondary information from different government and non-government 

portals 

⮚ Compilation of survey/monitoring data. Field survey using a prepared questionnaire 

conversing a wide cross-section of people in the study area to acquire field-level data on 

the existing environment and socioeconomics and apprehended impacts due to the project; 

⮚ Identification of potential impacts and evaluation of their consequences. Impact 

identification was done using the checklist method. 

⮚ Formulation of mitigation and avoidance measures was done for identified impacts; 

Existing Environmental and Social Conditions 

A baseline survey was conducted to identify existing physical, meteorological, and biological 

environmental conditions as well as the social condition of the area where the project is going 

to be established. It has been found that the air (in terms of particulate) & water (in terms of 

solid concentration) quality of that area is favorable. The meteorological condition of that area 

is tropical monsoon. Water, noise, and air quality monitoring were conducted at the project 

site, details of which are available in section 6.1. The existing ecological environment, 

biological resources, flora, and fauna are shown in section 6.2. Section 6.3 focuses on the socio-

economic status of the project's adjacent area and locality. 

Environmental & Social Impacts 

The proposed project will have several negative and positive impacts on both constructions, 

and the operational decommissioning phase. These impacts are identified through a checklist 

method by studying and assessing project components, activities, and baseline environmental 

and social conditions. Based on these identified impacts, mitigation measures and a monitoring 

plan have also been prepared. A list of these positive and negative impacts of the proposed 

project is given below: 

❖ Creation of Jobs 

❖ Support of Local Businesses 

❖ Revenue to Local Council 

❖ Air Pollution 

❖ Water Pollution 
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❖ Waste 

❖ Soil Pollution 

❖ Noise & Vibration 

Potential Positive Impacts 

Positive impacts of the project are the creation of jobs; support of local businesses; 

infrastructure development and revenue to the project proponent. 

Environmental & Social Management Plan 

An Environmental & Social Management Plan has been developed for addressing all adverse 

impacts of the implementation of the project. The plan presented in the tabular form includes 

impacts, their sources of occurrence, their mitigation measures, people responsible for the 

implementation of mitigation measures, and their responsibilities. 

The ESMP has been incorporated by their key environmental components and parameters to 

monitor their indicators, frequency, timing, and locations of monitoring and also the people 

responsible for carrying out such monitoring. 

The mitigation measures are the responsibility of the project authority. They will be 

implementing the ESMP along with mitigation measures, as part of the contractual obligation, 

and the project proponent will supervise the work. The cost for Environmental Mitigation 

Measures and Monitoring will be included in the project cost and allocated funds will be made 

accordingly. 

Environmental Monitoring Plan 

For effective implementation of the management plan, a comprehensive monitoring plan has 

been suggested in the ESIA. The monitoring plan also identified the monitoring location, 

monitoring parameters, monitoring frequency, and responsible authority as well as the tentative 

cost of monitoring.  

Rising Industries Ltd. is the Executing Agency, responsible for overall project 

implementation, and will establish a Project Management Unit (PMU) to manage the project. 

This will be headed by a Project Director (PD), supported by technical staff who will design 

the infrastructure, management of Contractors, and supervise the construction.  

Public Consultation 

Public consultation for the establishment of the proposed project was conducted with the local 

community and local government office. Several people of different ages, gender, and 

occupation participated in the consultation process.  

In the consultation meeting, after the explanation of the project outline which includes project 

establishment, product, project activity, expected key environmental and social benefits as well 
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as potential negative impacts were explained during the construction and in the operation stage. 

The whole conversation was organized in the manner of an open-ended question-and-answer 

session. Some issues were raised by the participants and discussed with the consultant and 

project proponent. In general, the perception of the local people regarding the project was 

mostly positive. 

Conclusion 

An Environmental and Social Impact Assessment (ESIA) study has been carried out for the 

proposed project according to the requirement of the DoE as well as the Japan International 

Cooperation Agency (JICA) Guidelines for Environmental and Social Considerations, General 

and Sector-Specific EHS Guidelines of World Bank (WB), Sustainability Guidelines of KfW, 

and ESSF of IDCOL to obtain an Environmental Clearance Certificate in favor of the project.  

The report has been prepared by identifying the potential impacts, assessing them, and 

recommending possible mitigating and enhancing measures for negative and positive impacts 

respectively. 

Proper maintenance of the machinery could reduce the emission of air pollutants. Based on the 

environmental assessment and surveys conducted for the project, associated potential adverse 

environmental impacts can be mitigated to an acceptable level by the adequate implementation 

of the measures as stated in the ESIA. Adequate provisions should be made in the project to 

cover the environmental mitigation and monitoring requirements, and their associated costs. 

No possible environmental impacts will be made by the operation of the project. Since it is 

understood that the project proponent (RIL) is committed to taking the necessary steps to 

address any environmental problems, the selected location seems to be acceptable for the 

proposed project. 

However, no development can be expected without any adverse impact on the environment. 

The beneficial impacts on the nation, as well as human beings, would only be meaningful and 

sustainable development would only be possible if the adverse effects are minimized through 

strict maintenance and control measures as adopted and further suggested for this project.  

 

Finally, it can be concluded that the location of the project is environmentally and socially 

acceptable and it is expected that the project proponent will follow all environmentally 

compatible steps during construction and operation which sets a positive example as an 

environment-friendly industrial facility. No follow-up study would be required for the 

proposed project. 
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Chapter One: Introduction 

1.1  Project Background 

Bangladesh is a densely populated country with 160 million people. To meet the increasing 

population demand the generation of electricity is not produced as expected. Despite its large 

population, Bangladesh has achieved substantial economic growth over the last 15 years. 

Deficient infrastructure prevents the country from achieving its full growth potential. This 

situation is particularly evident in economically disadvantaged remote and rural areas. Whereas 

access to energy is a priority in the development framework, much work needs to be done on basic 

infrastructure for rural electrification. Remote and dispersed areas are currently adopting off-grid 

electrification as a viable alternative to the national grid service.  

The current electricity cost from the solar plant is almost similar to the grid tariff that is expected 

to be cheaper than the grid tariff in the future due to the constant fall in the price of solar-based 

technologies vs. the expected rise in grid tariff to minimize the gap between generation cost and 

tariff. Thus, financing such kind of projects makes financial sense apart from achieving the 

country’s target to promote renewable energy-based technologies in the country to ensure access 

to electricity for all. With the advent of solar-based technologies and the current global trend of 

reduction in solar panel costs, electricity generated using solar-based technologies is expected to 

become cheaper than electricity generated from traditional sources.  

Considering this immense opportunity in the power sector, RIL proposed a 3.1 MWp rooftop 

solar project where some part of the project has been completed and the remaining is under 

construction. 

In the proposed system, many items will be used, i.e., solar PV modules, solar PV inverters, 

mounting structures, DC cabling, and Aluminum walkway checker plate. Following is the list of 

equipment’s that will be used in the proposed project. 

Table 1: Equipment List for Proposed Project 

SL No. Equipment Name 

1 AC Cables 

2 PV Modules 

3 DC Cables  

According to Bangladesh Bank ESRM under the ESDD risk assessment tool, this particular 

project falls into the “Low category” and DoE ECR 2023, solar sub- projects within 1-50 MW 

falls into “Yellow Category” which requires an ECC from DoE. Notably, Solar Rooftop projects 

itself categorized B by the World Bank. 

.  
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1.2  Rationale of the Project 

In the proposed system two main pieces of equipment will be used which are solar panels and 

inverters. Sun shines on the solar panels to generate DC electricity. The DC electricity produced 

from the solar panel will be converted to 440V 3-phase AC using the inverters. Then, the energy 

will be fed into the bus bars of industry. A Zero Export Controller will be used to ensure “net zero 

export” The aggregated installed capacity of the project will be 3.1 MWp.  

The GOB has given the highest priority to power sector development in the country and has 

committed to making electricity available to all citizens by 2021. Matching the growth target, the 

Power System Master Plan (PSMP) has been revised in 2016, which has forecasted demand to 

increase as high as 24,000 MW by 2021, 40,000 MW by 2030, and 57,000 MW by 2041. 

In the power generation plan of Bangladesh, due importance has been given to developing 

renewable energy resources. According to Renewable Energy Policy 2008, 10% of total generated 

electricity is to be added from renewable energy sources by 2021. Thus, it can be anticipated that 

electricity tariffs for generated power from traditional sources will continue to soar in the future 

to eliminate the gap. 

 

Generating electricity through PV power is rather pollution‐free during operation and compared 

with the current conventional way of producing electricity, the clean energy produced from 

renewable energy resources is expected to reduce the consumption of alternative gas/coal/liquid 

fuels for electricity generation in. and will thus help in reducing greenhouse gas emissions, as well 

as air pollutant emissions. The project will produce clean energy that will contribute to lowering 

electricity generation costs compared to the current costs associated with other fuels and thus leads 

to a substantial decrease in the fiscal deficit.  

1.3  Project Objectives & Benefits  

The main objective of the ESIA study is to assess the positive and negative environmental 

impacts due to the project's (Industry & Roof Top Solar Project) activities.  

Assess the impacts and recommend appropriate mitigation measures during               

preconstruction, construction, and operation phases to minimize the negative impacts of the 

project to acceptable levels. The ESIA will be used as a decision-making tool to ensure that the 

project design and implementation activities are environmentally sound and sustainable. During 

the implementation phase, the prepared Environmental and Social Management Plan (ESMP) 

shall serve as a framework for strengthening the mitigation, enhancement, and environmental 

monitoring measures and system of the rooftop solar project. In the preparation phase, the ESIA                     

shall achieve the following objectives: 

❖ Present a general description of the project and the technical aspects.  

❖ Identify and describe elements of community and environment likely to be affected by the 

proposed project, including natural and socio-economic environment; 

❖ Identify the aspects of the project likely to result in significant impacts on the 

resources/receptors. 

❖ Predict and evaluate the significance of the impacts of the project. 
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❖ Identify the (environmental, social, and health) aspects of the project that need to be 

managed and recommend appropriate and justified mitigation and enhancement measures. 

❖ Conservation of natural resources and biodiversity through proper implementation of 

mitigation measures. 

❖ Develop plans for management and monitoring of the impacts during the construction and 

operation of the project. 

1.4  ESA Methodology  

The ESIA of the proposed project has been conducted following the ESIA Guidelines for 

Industries, prepared by the DoE in  following the requirement of the Environment Conservation 

Rules, 2023 under the Environment Conservation Act 1995 and as well as Japan International 

Cooperation Agency (JICA) Guidelines for Environmental and Social Considerations, General 

and Sector-Specific EHS Guidelines of World Bank (WB), Sustainability Guidelines of KfW, and 

ESSF of IDCOL. 

This report is based on the primary data collected during the study period via interviews, field 

observations, and discussions with the local authority and local people of the project area. The 

data collection method consists of secondary data from various sources, and information from 

field visits and the project proponent. Field visits were undertaken to the project location with a 

view to reconnaissance and a detailed survey of the surrounding areas. These were followed by 

an evaluation of the information to delineate the major environmental issues relating to the project. 

During this process, the following steps have been followed: 

1.4.1 Orientation 

Meetings and discussions were held among the members of the ESIA Team. This activity was 

aimed at achieving a common ground of understanding various issues of the study. 

1.4.2 Data Collection Planning 

After the concept clarification and understanding obtained in the preceding step, a detailed data 

acquisition plan was developed for the internal use of the ESIA Team. The plan included the 

identification of specific data requirements and their sources; determining time schedules and 

responsibilities for their collection and indicating the logistics and other supporting needs for the 

execution of the data acquisition plan. 

1.4.3 Data Collection 

In this step, primary and secondary data were collected through field observations, environmental 

monitoring in the field, concerned departments, and published materials to establish baseline 

profiles for physical, biological, and socioeconomic environmental conditions. A map in Figure 1 

is showing the data collection spots of several environmental features in the project area. The 

following activities were performed for data collection: 

❖ Site Reconnaissance 

❖ Analysis of Maps and Plans 

❖ Literature Review 

❖ Desk Research 
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❖ Field Observations and Studies 

❖ Public Consultations 

❖ Laboratory Analysis 
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Figure 1: Route Map of Environmental and Social Impact Assessment
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1.4.3.1 Physical Environment 

Information was collected on the existing physical environment, particularly as related to 

geology, topography, soils, hydrology and drainage, water quality, air quality, and noise. The 

primary sample collection map for the environmental issues has been given in Figure 2. 

Geology, Topography, Soils 

Information was collected on the existing geology, topography, and soil to establish the 

baseline of the project area and further find out the impacts of the Project during the 

construction and operational phases.  

Hydrology and Drainage 

Data related to hydrology and drainage was collected to identify the elements of the 

hydrological cycle that are likely to have impacts on the project and the possible impacts that 

the project could have on the hydrological regime. Field assessments included a determination 

and verification of all the existing inflows into the drain, an assessment of drainage issues, 

and interviews with local community members. 

Air Quality 

Ambient air quality measurements are essential to describe the existing conditions, to provide 

a baseline against which changes can be measured, and to assist in the determination of 

potential impacts of the proposed construction on air quality conditions. To monitor ambient 

air quality, Carbon Monoxide (CO), oxides of Sulphur (SOx), oxides of Nitrogen (NOx), 

Particulate Matter (PM10 & PM2.5), and Suspended Particulate Matter (SPM) have been 

included for ambient air quality monitoring. 

Noise 

The noise monitoring was performed by a trained specialist, using a calibrated Sound Level 

Meter set to A-weighting, fast response, and statistical analysis settings. The Sound Level 

Meter (SLM25) was held in a position facing the direction of the apparent predominant noise 

source. The SLM25 was programmed to record statistical noise levels for 15 minutes at each 

location and was calibrated before and after the survey where no significant drift was detected. 

Ground /Drinking Water Quality 

Sampling and analysis of ground/drinking water have been carried out for the following 

parameters: Temperature, pH, Chloride (Cl¯), Total Dissolved Solids (TDS), Iron (Fe), 

Arsenic (As), and Alkalinity, Dissolved Oxygen (DO), Electronic Conductivity (EC). 

Surface Water Quality 

Sampling and analysis of surface water quality have been carried out for the following 

parameters: Temperature, pH, Total Dissolved Solids (TDS), Electrical Conductivity (EC), 

Dissolved Oxygen (DO), Chloride (Cl¯), Nitrogen (Ammonia), Chemical Oxygen Demand 

(COD), Biological Oxygen Demand (COD). 
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1.4.3.2 Biological Environment 

The status of the flora and fauna of the project area was determined by an ecological                        

survey, a review of literature relevant to the area, and an assessment of the terrestrial 

environment. 

Flora 

The vegetative communities were identified and classified into community types. 

Identification was carried out of dominant tree species, assessment of the stage of growth 

(mature or sapling), and assessment of canopy cover. 

Fauna 

Information on fauna was gathered from existing literature on reported species as well as 

observations in the field. 

A map showing the sampling locations taken during the visit is shown below in Figure 2.  

 

  

Figure 2: Map Showing the Sampling Location 
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1.4.3.3 Socio-Cultural Environment 

The Consultants utilized a combination of desk research, field investigations, census data, 

structured interviews, maps, and reports to generate the data required for the description of 

the existing social environment and assessment of the potential impacts due to the 

construction of the project. Data was collected on the following aspects given below.  

❖ Land Use 

❖ Transportation and Access Roads 

❖ Demographics 

❖ Livelihoods 

❖ Education 

❖ Health 

❖ Community Facilities 

❖ Recreational Activities 

❖ Archaeological and Cultural Heritage 

Public Consultation 

Public consultation is an important component of ESIA preparation activities. Local knowledge 

about the ecosystem and problems associated with the project activities were carefully recorded 

and used in impact assessment and developing a mitigation plan. Formal public consultation, 

in tandem with opportunistic informal ones involving local villagers, and people whose 

livelihood depends on these project areas were executed. A detailed description of public 

consultation has been presented in Chapter 10.  

1.5  ESIA Team 

The report has been prepared by a multidisciplinary team of ESIA experts who have experience 

in conducting Environmental and Social Impact Assessments of medium and large-scale 

industrial projects. The name of the professionals involved in the study is listed below: 

Table 2: ESIA Team Members and Responsibilities 

SL Name Educational Qualification Role  

1 
Engr. Syed Tasnem 

Mahmood 

B.Sc. and M.Sc. in Civil and Environmental 

Engineering, Shahjalal University of Science and 

Technology, Bangladesh 

Team Leader 

2 

 
Thasnuba Sajjad M.SS. in Economics, University of Chattogram Economist 

3 Anam Ekram 
MS in Environmental Science, JU 

BSc in Environmental Science, IUB 

Environmental 

Expert 

4 
Engr. Fayez 

Ahammad 

B.Sc. in Civil and Environmental Engineering, 

Shahjalal University of Science and Technology, 

Bangladesh 

Environmental 

Expert 

5 Monisha Das BSc in Environmental Science, National University  
Environmental 

Expert 

6 Engr. Imran Hossen B.Sc. in Civil Engineering, Uttara University  Social Expert 
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Chapter Two: Project Description 

2.1  Project Location & Design  

Installation of 3.1 MWp Solar system at Rising Industries Ltd. at Nayadingi, Saturia, 

Manikganj, Bangladesh. The project is connected to the Dhaka-Aricha Highway Road (R 315)  

 

  
 

  

Rising Industries Ltd. 

Figure 3: Project Location 

The coordinate of the project site is 23°54'23.96"N and 90° 3'29.49"E. The access route to the 

project from the Hazrat Shahjalal International Airport, Dhaka is quite easy. The proposed 

project is surrounded by industrial areas on its north, south, east and south sides. The access 

route map, project location map, and satellite map are shown in Figures 4, 5, and 6 respectively. 
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Figure 4: Access Route to the Project Area 
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Figure 5: Image of Proposed Project Location 
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Figure 6: Satellite Image of Proposed Project Location
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The total capacity of this new project is proposed to be 3.1 MWp. A total of 5487 pcs of PV 

Modules will be installed. The PV Panels have been used within six buildings. The DC capacity 

for building 21 is 158.4 KWP, 349.8 KWP for building 27, 446.05 KWP for building 6, 168.85 

KWP for building 13, 1564.2 KWP for building 31 and 316.8 KWP for building 12.  

The DC power produced by PV modules will be fed into the grid-connected inverter. In the 

grid-connected inverters, the DC will be converted into AC. The output of the AC side of the 

inverter will be connected to the grid voltage. A set of monitoring systems is planned to be 

used in this project, including inverter systems and combiner boxes, PV modules, low-voltage 

power distribution equipment, and DC systems. The monitoring system with remote capability 

can be sent real-time data and information to superior dispatch centers according to the 

requirements of the power grid. 

2.2  Design Consideration  

The design for the proposed solar project has been considered in place of the climatic aspects, 

solar radiation, and wind directions. The total space available has also an impact on the design 

considered for the proposed layout and PV modules. The design consideration for the overall 

project is presented in the below table. Moreover, the Master Layout Plan for the proposed 

project is presented in figure 07.   

Table 3: Design Consideration for PV Panel 
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Figure 7: Master Layout Plan for the Proposed Solar Project  
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The layout plans and figures of technical specifications are shown below from figures 8-10 

respectively. 
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Figure 8: PV Panel Layout for all buildings 
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Figure 9: Layout Plan for building SLD 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

39 | Page 

 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

40 | Page 

 

 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

41 | Page 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

42 | Page 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

43 | Page 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

44 | Page 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

45 | Page 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

46 | Page 

 

 

Figure 10: Technical Specifications 
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2.3  Civil Works  

The scope of civil works includes preliminaries, additional survey, excavation, foundations, all 

structures and buildings, entrance road, internal roads, plant and site drainage, sewage system, 

and so on.  

All structures and their parts are designed to be capable of withstanding the worst practicable 

components of loads, wind load, seismic, sideways, and temperature effects, deflection, and 

stress limits. All structures are designed to withstand a minimum wind speed of 45m/s. What 

is more, the dimensions of all buildings can provide adequate space for the safe installation and 

proper operation and maintenance of all plants and equipment. The design does take into 

account the function of the solar project and the local environment. 

The project is located within the Nayadingi, Saturia, Manikganj, Bangladesh. whereas the 

seismic zoning map indicates that the project site is located in seismic zone 2 where moderate 

seismic intensity could be expected. The project should incorporate earthquake-resilient 

designs into the foundations of the PV modules and site infrastructure. The structure and 

foundation design have taken into account the soil conditions and the seismic value as proposed 

above. 

The drainage system conveys surface runoff and roof drainage away from the equipment and 

buildings. The drainage system includes open-flow piping, manholes, area drains, a catch basin, 

and a detention pond.  

As to the PV foundation and bracket, the lower side of solar modules is designed to be installed 

at a min. height of 1.2m above ground level. The type of foundation is driven piles. The 

mounting structure is fixed mounted, not a tracking system, and can withstand all 

environmental loads, such as earthquakes, wind, etc. All the structures are made of aluminum 

and steel. Moreover, all steel sections, bolts, and washers are to be following the recognized 

authoritative standards. The steel structure will be galvanized steel with a protected zinc coating 

of 80 microns’ thickness for mounting structure. Which emphasizes that the types of brackets 

on the ground and the roof are very different. The PV modules laid on the ground are inclined 

at an optimum tilt to maximize energy production. However, those modules on the roofs have 

only a tilt of 7°, which are parallel to the roofs. The reason is to make full use of the area of the 

roofs. 

2.4  Project Schedule and Cost Estimation 

The construction activity of the proposed project is expected to commence at 2023 and is 

expected to be finished and handed over to the proponent by 2025 based on the current scenario.  

2.5  Decommissioning  

Before a project is built, developers create a plan for removing equipment and restoring 

landowners’ property to a useful condition similar to preconstruction conditions when the 

project is no longer operational. This process is called decommissioning.  
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In general, solar projects receive approval for construction and operate between thirty and forty 

years. Upon completion of the economic life of a project or, potentially permit expiration, the 

project owner will determine whether to apply for a new permit or remove the facility. Solar 

panels can operate past thirty years - albeit at lower efficiency – the owner can keep the panels, 

or “repower” the site by upgrading the panels with more efficient solar technology. Otherwise, 

the project owner can decommission the facility.  

Unlike some other forms of development, a decommissioned solar project site can be 

repurposed for other uses, such as agricultural production. Often solar project permits define 

how a solar project is to be decommissioned.  
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Chapter Three: Legacy and Policy Framework 

The emerging environmental scenario calls for attention to conservation and judicious use of 

natural resources. There is a need to integrate the environmental consequences of development 

activities and for planning suitable measures to ensure sustainable development. Environmental 

considerations in any developmental process have become necessary for achieving sustainable 

development. To achieve such goals, the basic principles to be adopted are:  

❖ To enhance the quality of the environment in and around the project area by adopting 

proper measures for the conservation of natural resources;  

❖ Prevention of adverse environmental and social impact to the maximum possible extent;  

❖ To mitigate the possible adverse environmental and socio-economic impact on the 

project-affected areas.  

3.1  Applicable Policies  

3.1.1 National Policies  

The government of Bangladesh has developed a policy framework that requires environmental 

issues to be incorporated into economic development planning. The key tenets of the various 

applicable policies are detailed in the following subsections:  

3.1.1.1 Environment Conservation Act 1995 (subsequent amendments in 2000 and 2002) 

The provisions of the Act authorize the Director General of the Department of Environment 

(DOE) to undertake any activity that is deemed fit and necessary to conserve and enhance the 

quality of the environment and to control, prevent and mitigate the pollution. The main 

highlights of the act are: 

❖ Declaration of Ecologically Critical Areas; 

❖ Obtaining Environmental Clearance Certificate; 

❖ Regulation concerning vehicles emitting smoke harmful to the environment; 

❖ Regulation of development activities from an environmental perspective; 

❖ Promulgation of standards for quality of air, water, noise, and soils for different areas and 

different purposes; 

❖ Promulgation of acceptable limits for discharging and emitting waste; and 

❖ Formulation of environmental guidelines relating to the control and mitigation of 

environmental pollution, conservation, and improvement of the environment. 

3.1.1.2 Environment Conservation Rules, 2023 

The Environment Conservation Rules was updated lastly in 2023 subsequently.  

In accordance with section 20 of The Bangladesh Environment Conservation of Act Search for 

Legal Articles No. 1 of 1995, the Government in March, 2023 passed the Bangladesh 
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Environment Conservation Rules, 2023. This Article discussed various important provision of 

the Regulation. 

Rule -3 Application and Remedies for Environmental Pollution or Degradation Damages 

Remedies 

Sub-section (1) of Section 8 of the Act requires the Director-General to dispose of an 

application within 30 working days by means of public hearing. The Director General may 

extend the application period by 15 working days, if necessary, by stating the reason. 

Rule-4 Notice for Collection of Samples 

According to the provisions of Section 11 of the Act, if an officer authorized by the Director 

General wants to take samples of air, water, soil or other substances for the purpose of analysis, 

the owner, occupier or agent of the factory, premises or place concerned shall give a notice in 

accordance with Form-2. 

Rule 5 Classification of Industrial Institutions and Projects for the purpose of issuing 

environmental and location clearance certificate 

Industrial projects and units must be classified based on their activities, pollution, and potential 

harm to the environment and health. The categories are: 

❖ Green  

❖ Yellow  

❖ Orange  

❖ Red  

 

Obligation to obtain Location Clearance and Environmental Clearance Certificate 

 

Before instituting new yellow, orange and red industries mentioned in rule 5 and taking up the 

project, first the location clearance and then the Environmental Clearance Certificate should be 

obtained from the Director. 

 

- For green categories industrial unit Environmental Clearance Certificate must be obtained 

from the director. 

 

- In the case of all categories of industrial unit or projects set up in government or private export 

processing zones, economic zones or industrial cities of Bangladesh Small and Cottage 

Industries Corporation, it is not necessary to take location clearance certificate, only 

Environmental Clearance Certificate should be taken from the Director. 

 

- Without taking Location Clearance Certificate no development of land or construction of any 

infrastructure for this purpose shall be allowed for the establishment of an industrial unit of the 

yellow, orange and red categories. 
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- Gas, electricity, water, or other essential services cannot be provided to new industries, 

institutions or projects of yellow, orange and red categories without obtaining Location 

Clearance Certificate. 

 

- New Industrial Units of green, yellow and red categories will not be allowed to conduct trial 

production or launch projects without obtaining Environmental Clearance Certificate. 

 

Application procedure for Location clearance and Environmental Clearance Certificate 

 

Application should be submitted to the district office, if there is no district office the application 

should be submitted to the office or departmental office without jurisdiction. In metropolitan 

area an application should be submitted to metropolitan office. Application must be submitted 

to district office if there is no separate office for metropolitan area. Application should be 

submitted to regional office or divisional office if multiple districts under the same division. If 

the same category is widespread, the application should be submitted to the head office of the 

department. 

 

Procedure for issuance of Environmental Clearance and Location Clearance Certificate 

 

Procedure for issuance of environmental clearance certificate to green class industrial units and 

projects- green categories industrial units or project entrepreneurs should fill in the applicable 

sections as per Form 3 schedule 7 for obtaining environmental clearance certificate. Rule 10 

and 11 Procedure to provide projects and industrial units in the yellow category with location 

clearance certificates as per Form 3 schedule 6. After obtaining the location clearance 

certificate, yellow class related industrial units or project entrepreneurs should apply for 

environmental clearance certificate. Rule 12 and 13 for granting Location Clearance Certificate 

to orange category industrial units and projects- The project entrepreneurs and industrial unit 

should fill in the applicable sections as per Form 3 schedule 6 and guideline of schedule-9 shall 

be followed. Within 21 (twenty-one) working days of the application submission, the applicant 

should receive the Location Clearance Certificate. Provided that if the application is rejected, 

the concerned applicant shall be notified in writing and the reasons for it within 5 (five) working 

days of the decision. For granting Environmental clearance certificate to orange category 

industrial units and projects. The project entrepreneurs and industrial units according to rule-7 

should apply to the concerned office of the director. 

 

Within 20 (twenty-one) working days of the application's submission, the applicant should 

receive the Environmental Clearance Certificate. Provided that if the application is rejected, 

the concerned applicant shall be notified in writing and the reasons for it within 5 (five) working 

days of the decision. Rule14 Procedure for granting location clearance certificate to red 

category industrial units and projects should fill the Form 3 schedule 6 and guideline of 

schedule-9 shall be followed. Provided, however, that any additional information or documents 

required may be provided to the applicant for submission within a maximum of 7 (seven) 

working days. Also provided that, if the application is rejected, the concerned applicant shall 
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be notified in writing and the reasons for it within maximum 7 (seven) working days of the 

decision. 

 

Validity period of Location Clearance and Environmental Clearance Certificate-  

The period of Environmental Clearance Certificate for green category industrial units or 

projects shall be 5 (five) years from the date of issue which shall be renewable at 5 (five) year 

intervals. Yellow Category industrial unit or project Location Clearance Certificate or 

Environmental Clearance Certificate shall be valid for 2 (two) years from the date of issue 

which shall be renewable at 2 (two) year intervals. Orange and red Category Industrial units or 

Project Location Clearance or Environmental Clearance Certificate shall be valid for 1 (one) 

year from the date of issue which shall be renewable at 1 (one) year intervals. According to 

Rule-21 and 22 all categories of industrial unit or projects will expire after 30 (thirty) days. For 

renewal, the concerned industrial unit or project entrepreneurs should apply to the relevant 

office according to rule 7 by filling Form-4 and paying the fee mentioned in Schedule-7 for 

renewal of the location clearance certificate and form-5 schedule-7 for renewal of 

Environmental Clearance Certificate to the concerned industrial unit or project entrepreneur. 

 

The Bangladesh standards intend to impose restrictions on the volume and concentrations of 

wastewater/solid waste/gaseous emission etc. discharged into the environment. In addition, the 

number of surrogate pollution parameters like Biochemical Oxygen Demand, Chemical 

Oxygen Demand; Total Suspended Solids, etc. are specified in terms of concentration and/or 

total allowable quality discharged in case of wastewater/solid waste. Additionally, specific 

parameters depending on the manufacturing process are specified such as phenol, cyanide, 

copper, zinc, chromium, etc. Air emission quality standards refer mostly to the concentration 

of mass emission of various types of particulates, sulfur dioxide, and oxides of nitrogen and in 

some cases volatile organic compounds and other substances. The Bangladesh standards in 

general are less stringent compared to the developed countries. This is in view to promote and 

encourage industrialization in the country. The Bangladesh standards are not for any specific 

period. There is no provision for partial compliance too. 

The Bangladesh standards are not for any specific period. There is no provision for partial 

compliance too. According to ECR 2023, 3.1 MWp Rooftop Solar System Project which is 

greater than 1 MW and it is considered as “Yellow Category”. 

3.1.1.3 Renewable Energy Policy of Bangladesh, 2008 

The renewable energy policy of Bangladesh has been approved on December 18, 2008, with 

the target of developing renewable energy resources. This Policy laid out the target of 

meeting 5% of total power demand from renewable energy sources by 2015 and 10% by 

2020. The policy provides an overall guidance of - 

❖ institutional arrangements 

❖ resource, technology, and program development 

❖ investment and fiscal incentives 

❖ regulatory policy 
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The policy promotes the appropriate, efficient, and environmentally friendly use of renewable 

energy. It also suggests that for large biomass electricity projects (i.e., greater than 1 MW) the 

project developer must demonstrate that the biomass is being sustainably harvested and that                                       

no adverse social impact will result from that development. It also restricted the larger-scale 

production and use of biofuels, which may jeopardize the existing crops. 

The proposed project is a 3.1 MWp project that is greater than 1 MW. Therefore, according 

to the above policy, the project developer should make sure no adverse environmental and 

social impact would result from the development works. 

3.1.1.4 Guidelines for the Implementation of Solar Power Development Program, 2013 

It is mentioned in section 3.8 of the guidelines for the implementation of the Solar Power 

Development Program (2013) that according to the Renewable Energy Policy, to establish a 

solar mini-grid project with a capacity of up to 5 MW, the entrepreneur will be exempted to 

get a waiver certificate. Mini-grid projects with a capacity of up to 250 kW will not be 

required any waiver certificate/license, but the entrepreneur will have to inform the 

Commission by sending a letter. For the implementation and operation of solar mini-grid 

projects, a license for a period of a minimum of 20 years may be issued with a condition to 

renew every year. 

3.1.1.5 Bangladesh Labor Law, 2006  

This Act pertains to the occupational rights and safety of factory workers and the provision 

of a comfortable work environment and reasonable working conditions. In chapter VI of this 

law safety precautions regarding explosive or inflammable dust/ gas, protection of eyes, 

protection against fire, works with cranes and other lifting machinery, and lifting of excessive 

weights are described. And in Chapter VIII, provision safety measures like as appliances of 

first aid, maintenance of safety record books, rooms for children, housing facilities, medical 

care, group insurance, etc. are illustrated. 

According to this law, the project proponent should provide proper PPE for the workers as 

well as should ensure their housing facilities, medical care, etc. 

3.1.2 International Policies  

3.1.2.1 World Bank’s Guidelines on Environmental and Social Safeguards Policies 

There are two types of safeguards requirements of the World Bank-environmental and                                                        

social. Under these two safeguards, there are several operational policies. Among them, the 

following operational policies could have relevance to the proposed Project: 

OP 4.01 Environmental Assessment 

The Bank requires environmental assessment (EA) of projects proposed to ensure that                           

they are environmentally sustainable, and thus to improve decision-making. EA is a process 

whose extent and type of analysis depend on the nature, scale, and potential environmental 

impact of the proposed project. EA evaluates a project's potential environmental impacts in its 

area of influence; examines project alternatives; identifies ways of improving project selection, 
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sitting, planning, design, and implementation by preventing, minimizing, mitigating, or 

compensating for adverse environmental impacts and enhancing positive impacts; and includes 

the process of mitigating and managing adverse environmental impacts throughout project 

implementation. EA takes into account the natural environment (air, water, and land); human 

health and safety; social aspects (involuntary resettlement, indigenous peoples, and physical 

cultural resources); and transboundary and global environmental aspects. The borrower is 

responsible for carrying out the EA and the Bank advises the bower on the Bank’s EA 

requirements. 

The Bank classifies the proposed project into three major categories, depending on the type, 

location, sensitivity, and scale of the project and the nature and magnitude of its potential 

environmental impacts. 

Category A: The proposed project is likely to have significant adverse environmental 

impacts that are sensitive, diverse, or unprecedented. These impacts may affect an area 

broader than the sites or facilities subject to physical works. 

Category B: The proposed project’s potential adverse environmental impacts on the human 

population or environmentally important areas-including wetlands, forests, grasslands, or 

other natural habitats are less adverse than those of Category A projects. These impacts are 

site-specific; few if any of them are irreversible; and in most cases, mitigation measures can 

be designed more readily than Category A projects. 

Category C: The proposed project is likely to have minimal or no adverse environmental 

impacts. 

OP 4.04 on Natural Habitats 

The conservation of natural habitats, like other measures that protect and enhance the 

environment, is essential for long-term sustainable development. The Bank, therefore, 

supports the protection, maintenance, and rehabilitation of natural habitats and their functions 

in its economic and sector work, project financing, and policy dialogue. The Bank supports 

and expects borrowers to apply, a precautionary approach to natural resource management to 

ensure opportunities for environmentally sustainable development. The Bank promotes and 

supports natural habitat conservation and improved land use by financing projects designed 

to integrate into national and regional development the conservation of natural habitats and 

the maintenance of ecological functions. Furthermore, the Bank promotes the rehabilitation 

of degraded natural habitats. 

3.1.2.2 Environmental and Social Safeguards Framework (ESSF) of IDCOL  

IDCOL has an updated Environmental and Social Safeguards Framework (ESSF), which 

triggers ESMS for its solar rooftop projects, IDCOL has long and praiseworthy history of 

energy-based development financing. The Environmental and Social Management System 

(ESMS) is the system developed by IDCOL as an attempt to ensure continuity of its social 

and environmental commitments in the designing and implementation of its projects and 

programs. The ESMS focuses on rooftop solar projects in line with the environmental and 

social risks associated with those projects. 
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3.1.2.2.1 Environmental and Social Policy Statement of IDCOL  

IDCOL has a mandate of financing the private sector for developing medium to large-scale 

infrastructure and renewable energy projects in Bangladesh. IDCOL recognizes the 

significance of environmental, health/ safety, and social considerations in infrastructure 

development and believes in sustainable development.  

To achieve the above, IDCOL is committed to: 

 

❖ Mainstream environmental, health/safety, and social (E&S) considerations in 

appraising and financing infrastructure projects to avoid/minimize adverse impacts 

and risks to the environment and people that may be affected; 

❖ Ensure compliance with all relevant E&S policy and legislative requirements and 

laws of the lands with which it engages and remain responsive to the E&S 

requirements of international best practices; 

❖ Avoid/minimize land acquisition and resettlement through the selection of 

appropriate 

locations and design of projects; 

❖ Where the land acquisition is unavoidable, the compensatory replacement value of 

such acquired land/property will be paid before displacement or replaced with the 

land having equal value and quality together with other facilities such as housing and 

basic infrastructure facilities; 

❖ Ensure protection of vulnerable groups, such as the economically and socially 

disadvantaged, women, children, physically handicapped, and ethnic communities, 

and take appropriate measures to restore their livelihood as relevant. 

3.1.2.2.2 Principles on Environmental and Social Risks & Impacts Assessment and Management 

Procedures 

Risks and impacts assessment and management is one of the prime principles of the ESMS. 

The principal entails: 

 

❖ To identify and evaluate environmental and social risks and impacts of the project; 

❖ To adopt a mitigation hierarchy to anticipate and avoid, or where avoidance is not 

possible, minimize, and, where residual impacts remain, compensate/offset for risks 

and impacts to workers, affected communities, and the environment; 

❖ To promote improved environmental and social performance of project sponsors 

through the effective use of management systems; 

❖ To ensure that grievances from affected communities and external communications 

from other stakeholders are responded to and managed appropriately; 

❖ To promote and provide means for adequate engagement with affected communities 

throughout the project cycle on issues that could potentially affect them and to ensure 

that relevant environmental and social information is disclosed and disseminated. 

3.1.2.3 Strategy & Management of Environmental and Social Impact Assessment of KfW 

The KfW Group sustainability mission statement sets high standards which oblige all those 

involved to act sustainably. An environmental and social impact assessment is an integral part 

of every appraisal of the projects we finance in developing and transition countries, as well as 
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in export and project finance operations in countries outside of the EU and the Organization 

for Economic Cooperation and Development (OECD). 

As a general rule, KfW bases the project assessment on the regulations that apply in the country 

in which the project is to be implemented. These regulations must be consistent with 

international environmental, social, health, safety, and labor standards. These include the 

standards set by the EU and leading OECD countries, the Performance Standards of the 

International Finance Corporation (IFC), and the Environmental, Health, and Safety (EHS) 

Guidelines of the World Bank Group. These standards are adhered to as regards the information 

provided to the general public and the involvement of the people directly impacted by the 

project, as well as when dealing with specific objections to projects. KfW is a signatory to the 

UNEP Statement by Financial Institutions on the Environment and Sustainable Development. 

In terms of the operational implementation of projects, binding sustainability guidelines have 

been developed for all fields of activity. These guidelines define the specific requirements for 

the environmental and social impact assessments and set out the working processes to be 

applied when implementing them. 

3.2  Environmental Clearance Procedure  

Bangladesh has a very simple administrative framework regarding the environmental aspects. 

It has a strong interface between the local government and the federal government. The 

Department of Environment is responsible for the granting of environmental clearance to a 

project. In addition, there are other ministries to deal with specific areas of importance to the 

country like Forests, Water. 

According to Section 12 of the Environment Conservation Act 1995, no project will be 

established or undertaken without obtaining permission, in the manner prescribed by the 

Environment Conservation Rules 2023, an Environmental Clearance Certificate from the 

Director-General. Therefore, every development project/industry is specified under Schedule 

01 of the Environment Conservation Rules 2023 and requires obtaining a site and 

environmental clearance from the Department of Environment. According to Rule 7 (1) of the 

Environment Conservation Rules 2023; for issuance of an Environmental Clearance Certificate 

(ECC), every project, in consideration of its size and impact on the environment and will be 

classified into four categories, i.e., Green, Yellow, Orange and Red.  

The proposed project is a rooftop solar project so it falls under the “Yellow” category as it is 

within 1-50 MW. Thus, ESIA study is required to be carried out for the project. 

Formal EIA guidelines in Bangladesh are set out in “Rules and Regulations under the 1995 

Environmental Protection Acts” as published in the official Gazette on 2023. Any proponent 

planning an industrial project is currently required under Paragraph 12 of the Environmental 

Protection Acts, 1995 to obtain an “environmental clearance letter:” from the Department of 

Environment.  

The present ESIA study has been conducted for the proposed project complying with the 

requirement of the Department of Environment, Bangladesh, and applicable IFC/World Bank 
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guidelines. Public consultation has also been conducted to discuss the environmental issues 

associated with the project.  

The procedure for obtaining Environmental Clearance for the proposed solar project has been 

depicted below. 

 

i. After receiving the Locational Clearance Certificate, the concerned entrepreneur will 

have to apply for Environmental Clearance Certificate according to form-(3) to run 

their project. 

ii. For the consideration of the mentioned application in sub-rule-(1) the concerned 

entrepreneur will prepare a report to the concerned officer of the directorate with 

consistent justification and opinion. 

iii. Within seven days of working, the concerned office of the Directorate will evaluate 

the submitted documents, and if it is satisfactory, the Environmental Clearance 

Certificate will be provided to the applicant or the application will be rejected 

mentioning the reasons to the concerned entrepreneur.   

 

A schematic representation of the various steps involved in obtaining the Environment 

Clearance certificate from DoE, Bangladesh is given below: 
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APPLICATION TO DoE 

GREEN 

The application should 

enclose: 
i. Applicatipon to DoE 

(Form-3); 
ii. Application  process 

fee (as per schedule-7); 
   iii. Submission of   

   relevant  documents; 

   vi. Project description; 

The application should 

enclose: 
i. Application to DoE 

(Form-3); 
ii. Application process 

fee (as per Schedule-6); 
iii. Submission of 

relevant documents 
iv. Project description; 

The application should enclose: 
i. Application to DoE  

(Form-3); 
ii. Application process fee 

(as per Schedule-6); 

iii. Relevant documents; 
iv. Project description; 
v. Initial Environmental 

Study Report; 

vi. ECC Fee (as per 

Schedule-7);  
   
 
 
 

The application should enclose: 
 i. Application to DoE 

(Form-3); 
ii. Application process fee 

(as per Seclude -6); 
iii.Submission of relevant 

document; 
iv.Terms of Reference 

(TOR) for EIA (as pe 

Schedule-9);  
v. Preparation of draft TOR 

(as per Schedule-10); 

vi. Report submission for 

Site Clearance; 

 
 

Obtaining Environmental 

Clearance 

Such a clearance will be 

subject to renewal after 

each five-year period 

Obtaining Site Clearance 

Such a clearance will be 

subject to renewal after 

each two-year period 

Obtaining Site Clearance 

Applying for 

Environmental Clearance 

Obtaining Environmental 

Clearance 

Such a clearance will be 

subject to renewal after 

each one-year period 

Applying for 

Environmental Clearance 

Obtaining Environmental 

Clearance 

Such a clearance will be 

subject to renewal after 

each one-year period 
 

Yellow ORANGE  RED 

Obtaining Site Clearance 

Obtaining Environmental 

Clearance 
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3.3 Recommended Standards  

At present, there are environmental standards in operation in Bangladesh promulgated under 

the Environment Conservation Rules, 2023. There are standards for various water sources, 

ambient air, noise, odor, industrial effluent, emission discharges, vehicular emission, etc. 

The Bangladesh standards intend to impose restrictions on the volume and concentration of 

wastewater/solid waste/gaseous emission etc. discharged into the environment. In addition, the 

number of surrogate pollution parameters like Biochemical Oxygen Demand (BOD), Chemical 

Oxygen Demand (COD), Total Suspended Solids (TSS), etc. are specified in terms of 

concentration and/or total allowable quality discharged in case of wastewater/solid waste. 

Additional specific parameters depending on the manufacturing process, such as phenol, 

cyanide, copper, zinc, chromium, etc. Air emission quality standards refer mostly to the 

concentration of mass emission of various types of particulates, sulfur dioxide, oxides of 

nitrogen and in some cases volatile organic compounds and other substances. 

The standards, which are commonly known as Environmental Quality Standards (EQS), have 

legal bindings. There is a separate schedule for industry-specific standards, other than the 

general industrial emission and effluent standards. This schedule covers a wide range of 

industries fertilizer, tannery, integrated textile, food, cement, etc. 

Table 4: Bangladesh Standards for Ambient Air Quality 

Parameters PM2.5 PM10 VOC CH2O NO2 SO2 CO CO2 O3 
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(1) Source: Schedule-1, Air Pollution Control Rules (Bangladesh Gazette, 22 July, 2022) (Own 

authentic translation from original Bengali). 

(2) Note: 

 1. Sensitive area includes national monuments, health resorts, hospitals, archaeological sites, 

educational institutions and other government designated areas (if any). 

2. Any industrial unit located not in a designated industrial area will not discharge such pollutants, 

which may contribute to exceed the ambient air quality above in the surrounding areas of category 

'Ga' and 'Gha'. 

3. Suspended particulate matters mean airborne particles of diameter of 10 micron or less. 

  

 
1 DOE, “Air Pollution Control Rules’2022” Schedule-01, Department of Environment, Govt. of Bangladesh 
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Table 5: Bangladesh Standards for Noise 

Sl. No. Area Class2 Day (dBA) Night (dBA) 

a. Silent area 50 40 

b. Residential area 55 45 

c. Mix area  60 50 

d. Commercial area 70 60 

e. Industrial area 75 70 

Source: Noise Pollution Control Rules 2006 Schedule 05, Department of Environment. 

Note: 

a) Daytime start from 6.00 am morning and end at 9.00 pm night. 

b) From night 9.00 pm to 6.00 am morning; identify as nighttime. 

 

 
2 Noise Pollution Control Rules 2006 Schedule 05, Department of Environment, Govt. of Bangladesh 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

61 | Page 

 

Table 6: Standard for Inland Surface Water 

 

SL.No Way of Usage 

Parameter 

pH 
DO 

mg/L 

BOD 

mg/L 

NO3
-N 

mg/L 

NH4
-N 

mg/L 

PO4
-P 

mg/L 

Total 

Cr. 

mg/L 

Pb 

mg/L 

Hg 

mg/L 

Total 

Coliform 

CFU/100ml 

TDS 

mg/L 

COD 

mg/

L 

1. 
Source of Drinking water for 

supply only after disinfecting 
6.5-8.5 ≥6 ≤ 2 7.0 0.1 0.1 0.02 0.03 0.001 ≤100 1000 10 

2. 
Water usable for recreational 

activity 
6.5-8.5 ≥ 5 ≤ 3 7.0 0.3 0.5 0.2 0.05 0.001 ≤ 50 1000 10 

3. 

Source of drinking water for 

supply after conventional 

treatment 

6-9 ≥ 5 ≤ 3 7.0 0.3 0.5 0.02 0.03 0.001 ≤5000 1000 25 

4. Water usable by fisheries: 6-9 ≥ 5 ≤ 6 7.0 0.3 0.5 0.05 0.1 0.004 ≤ 5000 1000 50 

5. 
Water usable by various 

process and cooling industries 
6.5-8.5 ≥ 1 12 - 2.7 - 0.1 0.1 0.05 - 1000 100 

6. Water usable for irrigation 6.5-8.5 - ≤ 12 5.0 1.5 2.0 0.1 0.1 0.002 ≤ 50,000 1000 100 

 
Source: Environmental Conservation Rule-2023, Schedule-31, Standards for inland surface water. 

Note: Electrical Conductivity for Irrigation water -2250 μS/cm (at a temperature of 25º C: Sodium less than 26%: boron less than 0.2%). 
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Table 7: Bangladesh Standards for Groundwater 

Sl. No. Parameter Unit Standards 

1 Fecal Coliform NFU/100ml 0 

2 Total Coliform NFU/100ml 0 

3 Free Residual Chorine mg/L 0.02 

4 Nitrate (NO3-) mg/L 45 

5 Arsenic (As) mg/L 0.05 

6 Turbidity NTU 5 

7 Aluminum (Al) mg/L 0.2 

8 Ammonia (NH3) mg/L 1.5 

9 Barium (Ba) mg/L 0.7 

10 Benzene (C6H6) μS/cm 0.01 

11 Boron (B) mg/L 1 

12 Cadmium (Cd) mg/L 0.003 

13 Calcium (Ca) mg/L 75 

14 Chloride mg/L 250* 

15 Carbon tetra Chloride (CCl4) mg/L 0.005 

16 1,1 Dichloroethane (1,1 C2H4Cl2) mg/L 0.03 

17 1,2 Dichloroethane ( 1,2 C2H4Cl2) mg/L 0.03 

18 Tetrachloroethane (C2H2Cl4) mg/L 0.04 

19 Trichloroethane (C2H3Cl3) mg/L 0.02 

20 Pentachlorophenol mg/L 0.009 

21 2,4,6 Tricholorphenol mg/L 0.2 

22 Chloroform (CHCl3) mg/L 0.09 

23 Total Chromium (Total Cr) mg/L 0.05 

24 Color mg/L 15 

25 Copper (Cu) mg/L 1.5 

26 Cyanide (CN) mg/L 0.05 

27 Fluoride ( F-) mg/L 1 

28 Hardness as CaCO3 mg/L 500 

29 Iron (Fe) mg/L 0.3-1.0 

30 Total Kjeldahl Nitrogen mg/L 1 

31 Lead (Pb) mg/L 0.01 

32 Magnesium (Mg) mg/L 30-35 

33 Manganese (Mn) mg/L 0.4 

34 Mercury (Hg) mg/L 0.001 

35 Nickel (Ni) mg/L 0.05 

36 Nitrite (NO2
-) mg/L 1 

37 Odor - Odorless 

38 Oil & Grease mg/L 0.01 

39 pH - 6.5-8.5 

40 Phenols mg/L 0.002 

41 Potassium mg/L 12 

42 
Radioactive Materials Emitting 

Alpha Radiation 
BQU/L 0.1 

43 Overall beta variance BQU/L 1 

44 Selenium (Se) mg/L 0.01 

45 Silver (Ag) mg/L 0.02 

46 Sodium (Na) mg/L 200 

47 Suspended Solids (SS) mg/L 10 

48 Sulfide as H2S mg/L 0.05 

49 Sulfate (SO4
-2) mg/L 250 
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Sl. No. Parameter Unit Standards 

50 Total Dissolved Solids (TDS) mg/L 1000 

51 Temperature ℃ 20-30 

52 Tin (Sn) mg/L 2 

53 Zinc (Zn) mg/L 5 

54 Aldrin/Dieldrin μg/L 0.03 

55 Anionic detergents mg/L 0.2 
Source: Schedule 02, Rule 31, ECR 2023 

Note: * sea costal area 1000 mg/L 
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Chapter Four: Technical Aspects 

4.1 Proposed Process & Technology  

Solar energy gathered by photovoltaic solar panels, intended for delivery to a power grid is 

called a grid-connected photovoltaic system. Technically, power is produced from a PV panel 

in DC form, and that must be conditioned, or processed for use, by a grid-connected inverter. 

This inverter sits between the solar array and the grid, and draws energy from each, and maybe 

a large stand-alone unit or maybe a collection of small inverters, each physically attached to 

individual solar panels. The inverter must monitor grid network voltage, waveform, and 

frequency. One reason for monitoring is if the grid is dead or stays too far out of its nominal 

specifications, the inverter must not pass along any solar energy. An inverter connected to a 

malfunctioning power line will automatically disconnect following safety rules, for example, 

UL1741, which vary by jurisdiction. Another reason for the inverter monitoring the grid is that 

for normal operation the inverter must synchronize with the grid waveform, and produce a 

voltage slightly higher than the grid itself, for energy to smoothly flow outward from the solar 

array. 

4.1.1 Electrical Design Basics 

The total capacity of this project is proposed to be 3.1 MWp. To make the sub system PV 

modules will be connected in series and then parallel. The DC power produced by PV modules 

will be fed into the grid-connected inverter. In the grid-connected inverters, the DC will be 

converted into AC. The output of the AC side of the inverter will be connected to the grid 

voltage. 

A set of monitoring systems is planned to be used in this project, including inverter systems 

and combiner boxes, PV modules, low-voltage power distribution equipment, and DC systems. 

The monitoring system with remote capability can be sent real-time data and information to 

superior dispatch centers according to the requirements of the power grid. 

4.2  Adequacy of Solar Irradiation  

The proposed location of the Project is at Nayadingi, Saturia, Manikganj, Bangladesh. The 

coordinate of the proposed location is 23°54'23.96"N and 90° 3'29.49"E. The solar irradiance 

profile of the project location is shown in Figure 11. 

4.2.1 Sun Path 

The analysis of the sun path of the proposed location indicates that the availability of sun at the 

location is 8-10 hours in winter; while 10-12 hours in summer months. The number of annual 

effective sunshine hours seems high at the location. The utilization ability of solar radiation 

availability is a function of the technical specification of identified technology. 
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4.2.2 Solar Irradiance Profile at Site 

It has been observed that Saturia, Manikganj receives a potential amount of solar energy 

throughout the year with an average of 4.72 kWh/m2/day (Global) on a horizontal surface and 

4.9 kWh/m2/day on a 5⁰ tilted surface. It can be seen that from February to May maximum 

energy can be harnessed by a solar panel. Peak sunshine occurs in March which is 5.96 

kWh/m2/day. On the other hand, during monsoon solar irradiance is comparatively lower than 

in other seasons and the minimum value is 3.6 kWh/m2/day in July. 

 

Figure 11: Average Monthly Irradiation of the Site (NASA Surface Meteorology) 

4.3  Plant Capacity Selection  

The plant capacity of a roof-top solar power project mainly depends on available space and 

load while other factors to be taken into consideration are the shading effect, the orientation of 

the building, the tilt angle of the building, load-bearing capacity, and backup generator 

capacity. The rural Electrification Board (REB) acts as the main power supply for the plant.  

Plant capacity selection is determined based on the load survey and optimization parameters. 

Optimization parameters for selecting plant capacity are chosen carefully to ensure satisfactory 

plant performance. The optimization parameters used by the sponsor are (a) consumption of 

diesel fuel over the year as a percentage of the total consumption, (b) unused solar energy as a 

percentage of total solar generation, and (c) ratio between capacities of grid-tied inverters. The 

trade-off analysis of these three parameters is discussed below.  

4.4  Adequacy of Generator Size  

The generator will play a major role in operating a solar grid when the generation of electricity 

from solar PV is insufficient to meet the demand. The generator should be able to supply the 

necessary electricity as per the electricity demand. While undersized generators will be 
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overloaded if the demand is higher than the rated capacity of the generator, using oversized 

generators will be inefficient as it will result in higher diesel consumption. 

Generator will start automatically when the energy stored in the panels goes below the 

allowable threshold. The higher capacity generator will help to charge quickly along with 

providing electricity to the customers. 

In addition, a generator can also work in parallel with the PV panels if needed for bigger 

inductive loads e.g., pumps. The selected generators of such capacity will be able to supply 

electricity to run the peak load even in case of low solar generation, to avoid system shutdown, 

or to back up high current-driven commercial loads.  
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Chapter Five: Alternative Analysis 

The range of feasible alternatives is selected and discussed in a manner to foster meaningful 

public participation and informed decision-making. Among the factors that may be taken into 

account when addressing the feasibility of alternatives are environmental impacts, site 

suitability, economic viability, social and political acceptability, technological capacity, 

availability of infrastructure, general plan consistency, regulatory limitations, jurisdictional 

boundaries, and whether the proponent could reasonably acquire, control, or otherwise have 

access to an alternative site. An ESIA need not consider an alternative whose effects could not 

be reasonably identified, whose implementation is remote or speculative, and that would not 

achieve the basic project objectives. 

An ESIA should describe a range of reasonable alternatives to the proposed project or to the 

location of the proposed project site that could feasibly avoid or lessen any significant 

environmental impacts of the proposed project while attaining most of the project’s basic 

objectives. An ESIA also must compare and evaluate the environmental effects and 

comparative merits of the alternatives. This chapter describes alternatives considered but 

eliminated from further consideration (including the reasons for elimination) and compares the 

environmental impacts of several alternatives retained with those of the proposed project. 

5.1 Do Nothing  

The No Project Alternative concerning the proposed project implies that the status quo is 

maintained. This option is the most suitable alternative from an extreme environmental 

perspective as it ensures non-interference with the existing conditions. However, the project 

activities have already been started. This option will, however, involve several losses both to 

the project proponent and the donor organization. The area will remain under-utilized. The No 

Project Option is the least preferred from the socio-economic and partly environmental since 

if the project is not done. 

❖ The economic benefits especially during construction i.e., provision of jobs for skilled 

and non-skilled workers will not be realized. 

❖ There will be no generation of income by the developer to the Government. 

❖ The local skills would remain under-utilized. 

❖ No employment opportunities will be created who will work in the project area. 

❖ Discouragement for donors to allot this level of standard and affordable developments. 

 

Impacts Compared to Project Impacts 

Visual Amenity 

In contrast to the proposed project, the project site under the No Project Alternative would 

remain largely vacant. Under the No Project Alternative, solar arrays and other project 

components would not be developed at the project site and no views of the project area would 

be altered. The area surrounding the project site is mostly under agricultural production and 

undeveloped land. Under the No Project Alternative, no impact on the undeveloped nature of 
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the project area would occur. Therefore, because the project site would remain unchanged 

under the No Project Alternative, this alternative would result in fewer impacts than the 

proposed project. 

Archaeology and Cultural Resources 

Field surveys indicate the presence of very few cultural resources on the project site. Mitigation 

measures are provided to reduce impacts on these resources to below a level of significance. 

Under the No Project Alternative, the project site would remain as is, and no ground-disturbing 

activities would occur. Therefore, unlike the proposed project, the No Project Alternative 

would not have the ability to accidentally uncover potentially significant cultural, 

archaeological, or paleontological resources which may be located beneath the surface project 

site. There would be no impact on cultural resources, and no mitigation measures would be 

necessary. Accordingly, there would be fewer impacts from the No Project Alternative than 

the proposed project. 

Traffic 

In contrast to the proposed project, there would be no development associated with the No 

Project Alternative. Therefore, the No Project Alternative would not have the potential to affect 

traffic volumes on nearby roadways as a result of either construction activity. Because 

transportation and traffic impacts associated with the construction of the project would be 

greater than existing agricultural operations, the No Project Alternative would result in fewer 

impacts as compared to the proposed project. 

5.2 Alternative Energy Generation Technology  

This alternative would involve the use of wind energy as an alternative to the development of 

a solar site. Similar to solar power, power from the wind is an alternative to energy production 

from non-renewable resources like coal and oil, or nuclear sources. Wind energy provides 

several benefits, including, but not limited to the following: 

❖ The wind is a renewable and infinite resource. 

❖ The generation of wind energy does not produce any air emissions, including carbon 

dioxide (GHG). 

❖ Although wind energy requires a significant upfront capital investment, it is a free 

resource after the capital cost of installation (excluding maintenance). 

❖ In addition, energy production from wind power would not require the significant water 

usage associated with coal, nuclear, and combined-cycle sources. 

Commercial wind farms typically use three-bladed turbines that range in size from 300 feet up 

to 500 feet in height, with blades of 150 feet in length that are pointed into the wind by 

computer-controlled motors. The wind farm would consist of a group of wind turbines placed 

where sufficient and consistent wind resources exist and electrical power transmission 

infrastructure is located. The individual turbines would be interconnected with a medium-

voltage power collection system and a communications network. Similar to solar energy 

production facilities, wind energy production facilities also require substations, which would 
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increase the medium-voltage electrical current through a transformer before connection to the 

high-voltage transmission system. Compared with traditional energy sources, the 

environmental effects of wind power are relatively minor. 

Unlike the proposed project, wind turbines would have the potential to impact avian species in 

the local area. The development of wind farms would also typically result in greater adverse 

aesthetic impacts due to the height of the turbines. Agriculture resources would also still be 

impacted by the presence of wind turbines and associated facilities. Additionally, wind energy 

production facilities do not reduce short-term construction-related air quality emissions. 

While the project area has been identified as suitable for solar projects based on the solar 

insolation levels (the amount of solar radiation energy) in the area, wind energy production is 

not well-suited to the project site due to relatively low wind speeds and directionality sufficient 

to drive wind turbines. No significant facilities have been developed in the project vicinity due 

to the lack of adequate wind resources. 

As noted above, alternatives may be eliminated from detailed consideration in an ESIA if they 

fail to meet most of the project objectives, are infeasible, or do not avoid or substantially reduce 

any significant environmental effects. Therefore, this alternative was eliminated from further 

consideration because: 

❖ It would result in additional/greater impacts than the proposed project (aesthetics and 

biological resources); 

❖ It would not substantially reduce the significant environmental impacts associated with 

aesthetics, agriculture resources, air quality, and biological resources; 

❖ It would fail to meet the objectives of the proposed project; and 

❖ The project site is not suited for wind energy production; therefore, a wind energy 

production facility would not generate as much electricity as solar equipment. 

❖ Wind energy is uncommon in Bangladesh and the production material is not available. 

5.3 Alternative Land Use  

This alternative would involve the development of several geographically distributed small to 

medium solar PV systems within existing developed areas, typically on the rooftops of 

commercial and industrial facilities situated throughout the project area. 

Under this alternative, no new land would be developed or altered. However, depending on the 

type of solar modules installed and the type of tracking equipment used (if any), a similar or 

greater number of areas may be required to attain the proposed project’s capacity of 3.1 MWp 

of solar PV generating capacity. Because of space or capital cost constraints, many rooftops 

solar PV systems would be fixed-axis systems or would not include the same type of sun-

tracking equipment that would be installed in a free-standing utility-scale solar PV project and, 

therefore, would not attain the same level of efficiency concerning solar PV generation. This 

objective would enable the generation of 3.1 MWp of electricity, but it would be for on-site 

use only. This alternative assumes that rooftop development would occur primarily on 
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industrial structures due to the greater availability of large, relatively flat roof areas necessary 

for efficient solar installations. 

This alternative would involve several installation locations across the area, many of which 

would require discretionary action, such as design review, or zone variances, depending on 

local jurisdictional requirements. Similar to the proposed project, this alternative would be 

designed to operate year-round using PV panels to convert solar energy directly to electrical 

power.  

Like the proposed solar system, the area of rooftops or other infrastructure required a particular 

number of kWP electricity produced, which is largely due to site-specific conditions (e.g., solar 

insolation levels, intervening landscape or topography, PV panel technology, etc.). 

Impacts Compared to the Project Impacts 

Traffic 

Both the proposed project and the Build-Out of Existing Land Use Alternative would result in 

short-term increases in traffic volumes on local streets as a result of construction vehicles and 

equipment traveling to and from the project site. However, the Build-Out of Existing Land Use 

Alternatives would likely require more equipment and a significantly longer construction 

period to construct the necessary infrastructure (e.g., utility lines, water quality facilities, etc.), 

site improvements, and buildings. While the precise length of the construction period cannot 

be known until a site plan, infrastructure needs analysis, and an accompanying phasing plan is 

developed, the construction of several residences and continued agricultural operations would 

require more time than the proposed construction period of the solar project, and also 

necessitate more construction workers required for the proposed project. Therefore, it is likely 

that the Build-Out of Existing Land Use Alternatives would result in significantly greater 

construction-period traffic and transportation impacts. 

Once operational, additional vehicle trips associated with the proposed project would be minor 

and limited to maintenance and monitoring activities and commute trips. Conversely, 

operational vehicle trips associated with the development of several residences and continued 

business operations would be greater due to the nature and intensity of the land uses. Therefore, 

although the exact amount of operational vehicle trips cannot be ascertained for the Build-Out 

of the Existing Land Use Alternative at this time, it can be assumed that vehicle trips would be 

higher than the proposed project. As such, impacts on traffic and transportation during the 

operation of the Build-Out of Existing Land Use Alternative would be greater as compared to 

the proposed project. 

 

5.4  Alternative Site  

Relocation option to a different site is an option available for project implementation. At the 

moment, there are no alternative sites for the proposed development (i.e., the project proponent 

doesn’t have an alternative site). This means that the proponent has to look for the industrial 
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rooftop if relocation is proposed and the required rooftop is not available and if available it will 

be too expensive for the proponent to realize his dream.  

Looking for the rooftop to accommodate the scale and size of the project and completing an 

official transaction on it may take a long period. In addition, it is not a guarantee that such a 

rooftop would be available. It’s also worth noting that the said project is already underway in 

terms of seeking development approvals in various government departments. 

The project proponent would spend another long period on the design and approvals of the 

plans by the relevant government departments. The project design and planning before the 

stage of implantation would call for cost; already encountered in the proposed development i.e. 

whatever has been done and paid to date would be counted as a loss to the proponent. Assuming 

the project will be given a positive response (after relocation) by the relevant authorities 

including DoE, it (the project) would have been delayed for a long period before 

implementation. This would also lead to a situation like the No Action Alternative. In 

consideration of the above concerns and assessment of the current proposed site, relocation is 

not a viable option. 
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Chapter Six: Description of Environmental and Social Baseline 

As part of the ESIA, an environmental and social baseline study was carried out in areas 

surrounding the project site. The specific objectives of the baseline study were to gather 

information on the existing physical environment, biological-ecological environment, and 

socio-economic environment of the areas in and around the project site; to gather and assess 

people's perceptions of different aspects of the proposed project. The data and information 

gathered during the baseline study provide a detailed description of the existing conditions of 

the physical, biological as well as socio-economic environment in and around the project area.  

This Chapter also describes the existing biological environment of areas in and around the 

project site based on the baseline survey carried out as a part of the present study. The baseline 

ecological survey primarily focused on identifying floral and faunal diversity and distribution 

within and surrounding the project site. Possible impacts of the project activities have been 

evaluated against these baseline environmental conditions. 

A study approach of analyzing the socio-economic parameter like population, geography, land 

use, and occupational statistics of the surrounding area through secondary data collection from 

various government and non-government organizations has been adopted. This chapter 

describes the existing socio-economic environment of areas in and around the project site based 

on the social studies carried out as a part of the present study. 

6.1  Physical Environment  

The physical environment describes the existing areas in and around the project, based on the 

baseline survey and other studies (e.g., water quality, air, and noise level measurements) carried 

out as a part of the present study. Relevant information on climate, topography, drainage, 

geology, soils, hydrology, water resources, air quality, noise level, and water quality have been 

described in this section. The possible environmental impacts of the project activities will be 

evaluated against these baseline environmental conditions. 

6.1.1 Climate  

Bangladesh is located in the tropical monsoon region, and its climate is characterized by high 

temperatures, heavy rainfall, often excessive humidity, and fairly marked seasonal variations. 

From a climatic point of view, three distinct seasons can be recognized in Bangladesh - the 

cool dry season from November through February, the pre-monsoon hot season from March 

through May, and the rainy monsoon season which lasts from June through September. January 

is the coolest month, with temperatures averaging near 26°C, and April is the warmest, with 

temperatures from 33 to 36°C. Most places receive more than 1,525 mm of rain a year, and 

areas near the hills receive 5,080 mm per year. 

Most rains occur during the monsoon (June-September) and little occurs in winter (November-

February). Moderate rains are also reported in March, April, and October (Rashid 1992).  
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Locating in the subtropical monsoon region, there are wide differences in the intensity of the 

seasons in different places in the country. Based on the entire climatic conditions, Bangladesh 

can be divided into the following seven distinct climatic zones. The familiar pattern of 

northwest to southeast isopleths is revealed in this classification. 

 

South-Eastern Zone (A): It comprises the Chittagong sub-region and a strip of land extending 

from southwest Sundarbans to the south of Comilla. The hills over 300m in height have a north-

eastern zone climate. The rest of the area has a small range of temperature, rarely going over a 

mean of 32°C and below a mean of 13°C. Rainfall is heavy, usually over 2,540 mm. In winter 

dew fall is heavy. 

 

North-Eastern Zone (B): This zone includes most of the east and south Sylhet and a wedge-

shaped strip south of the Meghalaya Plateau. Here too, the mean maximum temperature is 

rarely above 32°C but the mean minimum is 10°C and below. The average humidity is even 

more than in the southeastern zone. In this zone winter rain is appreciable. Fog is very common 

in winter. This is the cloudiest part of Bangladesh. The higher hills and mountains of the 

Chittagong sub-region can also be classified under this zone. 

 

The Northern Part of the Northern Region (C): This is an area of extremes. In summer the 

mean maximum temperature is well above 32°C whereas in winter the mean minimum is below 

10°C. The summer is dry, with a scorching westerly wind, but the rainy season is very wet, 

with 2,000 to 3,000 mm of rainfall. 

 

North-Western (D): Except that the extremes are less and the rainfall is lower, this zone is 

similar to the northern part of the northern region. The lower rainfall makes this area both 

atmospherically and pedagogically drier. 

 

Western Zone (E): It comprises the greater Rajshahi district and parts of adjacent districts. 

This is the driest area in Bangladesh with rainfall generally below 1,500 mm and summer 

humidity less than 50%. In summer, it is the hottest and driest of all climatic zones. The mean 

summer maximum temperature is over 35°C. 

 

South-Western Zone (F): Here the extremes of the zones to the north are somewhat tempered. 

Rainfall is between 1,500 mm and 1,800 mm. The mean summer maximum temperature is 

below 35°C. Dew-fall is heavier than in the Western zone. 

 

South-Central Zone (G): In this zone rainfall is abundant, being above 1,900 mm. The range 

of temperature is, as can be expected, much less than to the west, but somewhat more than in 

the southeastern zone. This is a transitory zone between the southeastern, Northwestern, and 

Southwestern zones, and most of the severe hail storms, nor'westers, and tornadoes are 

recorded in this area. 

 

The Climatic sub-regions of Bangladesh are presented in Figure 12 and the proposed project 

falls under the Mid-South Zone (G). The Bangladesh Meteorological Department monitors 
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different climate components in 35 weather stations in Bangladesh. The climatic data for the 

study area were obtained from the meteorological station located in Dhaka which is nearest to 

the project site. 

 

In the Mid-South Zone (G) rainfall is abundant, being above 1,900 mm. The range of 

temperature is, as can be expected, much less than to the west, but somewhat more than in the 

South-eastern zone. This is a transitory zone between the South-eastern, North-western, and 

South-western zones, and most of the severe hail storms, nor'westers, and tornadoes are 

recorded in this area. 

 

The climate of Bangladesh is heavily influenced by the Asiatic monsoon. The monsoonal 

influence results in three distinct seasons: 

❖ Pre-monsoon hot season (from March to May); 

❖ Rainy monsoon season (from June to September); and 

❖ Cool dry winter season (from October to February);
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Figure 12: Climatic Zone Map of Bangladesh
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6.1.1.1 Temperature 

Temperature data of Dhaka Station from the Bangladesh Meteorological Department (BMD) 

for 06 years (from January 2016- to December 2021) has been analyzed to see the monthly 

variation of the average maximum temperature which is between 29.8°C to 26.1°C. The 

monthly variation of the average minimum temperature is 24.9°C to 11°C. The maximum 

recorded temperature in Dhaka station was 30.4°C, which occurred in April 2016 and April 

2021. In January 2020, the minimum temperature was recorded as 10°C in Dhaka. The warmest 

month of the year is April and the coldest month of the year is January. Figure 13 shows the 

maximum, minimum, average maximum, and average minimum temperature of Dhaka station 

from 2016 to 2021.  

Source: Bangladesh Meteorological Department 

Figure 13: Monthly Average, Maximum, and Minimum Temperature of the Study Area 

6.1.1.2 Rainfall 

Monsoon is a prominent season in this area. The average monthly rainfall during the monsoon 

(June-September) season from 2016 to 2021 is 410.5 mm/month. The variance in the maximum 

rainfall during the monsoon season is 392 mm/month to 584 mm/month, whereas the variance 

in the minimum rainfall is 333 mm/month to 03 mm/month. A maximum of 584 mm/month of 

rainfall was recorded during July of the year 2017. The annual average rainfall is 1936 mm/year 

and the highest recorded yearly rainfall was 2892 mm in the year 2017. The driest period of 

the year is winter when the average monthly rainfall varies from 13 mm/month to 3 mm/month. 

Figure 14 shows the maximum, minimum, and average rainfall from 2016 to 2021. 
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Source: Bangladesh Meteorological Department 

Figure 14: Monthly Average, Maximum, and Minimum Rainfall of the Study Area  

6.1.1.3 Wind Speed and Direction  

The direction of wind varies depending on the seasons. Therefore, the whole year has been 

categorized into four clusters of months and these are: 

❖ Cluster-1: December-March,  

❖ Cluster 2: April-June,  

❖ Cluster 3: July to September, and  

❖ Cluster 4: October to December. 

Wind speed data and direction have been collected from the Dhaka BMD station at a height of 

10 m from the ground level. During clusters 1- and 4-months’ wind direction is predominantly 

from northwest to southeast direction, inclined towards the east and for clusters 2 and 3, it is 

predominantly from south and southeast to north and northwest. In cluster 1 calm wind prevails 

for 27.2% of the total period, similarly, it is 11.0% for cluster 2, 12.5% for cluster 3, and 56.9% 

for cluster 4, respectively. Figures 15 and 16 present wind speed and diagram graphically 

around the year. 
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Figure 15: Wind Speed of the Study Area  

Source: Bangladesh Meteorological Department 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: research gate  

Figure 16: Wind Rose Diagram of the Study Area  

 

 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Minimum 2.2 2.3 2.3 2.6 2.5 2.4 2 2.2 2.1 2 2.3 2

Maximum 3.1 3.2 3.7 5.1 3.9 3.9 3.7 3.6 3.3 3.3 3.5 3.7

Average 2.5 2.6 2.8 3.3 3.3 3 2.8 2.9 2.6 2.6 2.9 2.6

0

1

2

3

4

5

6

W
In

d
 S

p
ee

d
 (

K
n

o
ts

)

Wind Speed (2016-2021)



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

79 | Page 

 

6.1.1.4 Relative Humidity 

The average relative humidity remains higher during the monsoon season. The variance in the 

average relative humidity throughout the year is 82.5% to 56%. Figure 17 shows the maximum, 

minimum, and average relative humidity of Dhaka station from January 2016 to December 

2021.  

 

 

 

 

Source: Bangladesh Meteorological Department  

Figure 17: Maximum, Minimum, and Average Relative Humidity of the Study Area  

6.1.1.5 Sunshine  

Sunshine data of Dhaka Station from the Bangladesh Meteorological Department (BMD) for 

05 years (from January 2016- to December 2020) has been analyzed to see the monthly 

variation of the average maximum sunshine hour which is between 7.9 to 4.2 hours. The 

monthly variation of the average minimum sunshine hour is 6.1 to 3 hours. The maximum 

recorded sunshine hour in Dhaka station was 8 hours, which occurred in March 2016 and June 

2020. In July 2019, the minimum sunshine hour was recorded as 2.8 hours in Dhaka. The 

highest sunshine hour month of the year is March and the lowest sunshine hour month of the 

year is July. Figure 18 shows the maximum, minimum, average maximum, and average of the 

minimum sunshine hour of Dhaka station from 2016 to 2020.  
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Source: Bangladesh Meteorological Department  

Figure 18: Maximum, Minimum, and Average Sunshine Hours of the Study Area 

6.1.1.6 Cloud Coverage  

Cloud Coverage of Dhaka Station from the Bangladesh Meteorological Department (BMD) for 

05 years (from January 2016- to December 2021) has been analyzed to see the monthly 

variation of the average maximum cloud coverage. The statistical cloud coverage data from 

shows that average cloud coverage remained maximum from 07 Octas to 05 Octas from May 

to October. The minimum cloud coverage was 0 Octas in January in the area of Dhaka station. 

Figure 19 shows the maximum, minimum, average maximum, and average of the minimum 

sunshine hour of Dhaka station from 2016 to 2021.  

Source: Bangladesh Meteorological Department  

Figure 19: Maximum, Minimum, and Average Cloud Coverage of the Study Area 
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6.1.2 Ambient Air Quality 

Air quality in the study area and its adjacent industrial areas is worsening day by day. Effects 

from the manmade occurrence along with some natural calamities are causing this condition of 

air quality. As a process of development, activities like burning fuel, industrial production 

processes, construction work, and transportation facilities are causing this damage to air 

quality. Although, the air quality of the rural area of Bangladesh is comparatively good, 

expanding industrial areas in rural areas will not let this situation stay long.  

To understand the air quality around the project site, sampling of ambient air quality has been 

conducted at 5 different locations within a radius of 1.5 km from the project site on 17th May 

2023. Air quality monitoring for major parameters like particulate matter, NOx, CO, CO2, and 

SO2 was conducted through a direct reading instrument, and collected data is given in table 8 

of the project. The standards of Ambient Air set by DoE are provided in table 8. The test results 

are presented in Annexure A.  

Table 8: Ambient Air Quality Standards 
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Table 9: Ambient Air Quality Inspection Result 

S
l.

 N
o
. Inspection Area SPM PM1 PM2.5 PM10 CO2 

Point 
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1 23° 54' 21.55"N                     90° 3' 23.94"E 29.9 10 20 23 385 

2 23° 54' 17.30"N                     90° 3' 25.26"E 44.2 15 22 34 390 

3 23° 54' 21.35"N                     90° 3' 32.41E 42.9   15 20 33 388 

4 23° 54' 19.86"N                     90° 3' 32.82"E 18.2 5 7 14 393 

5 23° 54' 19.75"N                     90° 3' 28.31"E 42.9 14 19 33 401 
Source: Field survey 

It shows that in terms of major air quality indicators, the project's surrounding has mixed air 

quality.  

Based on the obtained air quality monitoring data, the ambient air quality around and within 

the facility area can be considered acceptable as most of the parameters have been found in 

compliance with the national standard in most of the locations. As particulate matter in all of 

the locations were in range compared to the standards.  

 
3 DOE, “Air Pollution Control Rules’2022” Schedule-01, Department of Environment, Govt. of Bangladesh 
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Figure 20: Ambient Air Quality Monitoring 
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Figure 21: Ambient Air Quality Monitoring Location 
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Figure 22: Variation of SPM around the Project Area 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

85 | Page 

 

 

Figure 23: Variation of PM1 around the Project Area  
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Figure 24: Variation of PM2.5 around the Project Area  
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Figure 25: Variation of PM10 around the Project Area  
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Figure 26: Variation of CO2 around the Project Area   
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6.1.3 Physiography  

Physiography is the description including form, substance, arrangement, and changes of 

especially, natural features. The term was introduced in geography in 1869 by Huxley for the 

study or description of 'natural phenomena in general, but later came to mean, a description of 

the surface features of the earth, as bodies of air, water, and land', with an emphasis on mode 

of origin; i.e. it became synonymous with physical geography and embraced geology, 

pedology, meteorology, and oceanography. Still later, the term was restricted to the part of 

physical geography that is involved with the description and origin of landforms. Physiographic 

region/unit refers to a region in which all parts are similar in terms of physical characteristics 

and which consequently had a uniform geomorphic history, and whose pattern of topographical 

features or landforms differs significantly from that of adjacent regions.  

In the context of physiography, Bangladesh may be classified into three distinct regions  

a) floodplains,  

b) terraces, and  

c) hills each having distinguishing characteristics of its own.  

The physiography of the country has been divided into 24 sub-regions and 54 units. Major sub-

regions and units are as below: 

i) Old Himalayan Piedmont Plain;  

ii) Tista Floodplain;  

iii) Old Brahmaputra Floodplain;  

iv) Young Brahmaputra and Jamuna Floodplain; 

v) Haor Basin;  

vi) Surma-Kushiyara Floodplain;  

vii) Meghna Floodplain - a. Middle Meghna Floodplain, b. Lower Meghna Floodplain, 

c. Old Meghna Estuarine Floodplain, d. Young Meghna Estuarine Floodplain;  

viii) Ganges River Floodplain;  

ix) Ganges Tidal Floodplain;  

x) Sundarbans;  

xi) Lower Atrai Basin;  

xii) Arial Beel;  

xiii) Gopalganj-Khulna Peat Basin;  

xiv) Chittagong Coastal Plain;  

xv) Northern and Eastern Piedmont Plain;  

xvi) Pleistocene Uplands: a. Barind Tract, b. Madhupur Tract and c. Tippera Surface;  

xvii) Northern and Eastern Hills a. Low Hill Ranges (Dupi Tila and Dihing Formations), 

b. High Hill or Mountain Ranges (Surma and Tipam Formations). 

The project area is situated in the New Brahmaputra and Jamuna Floodplain, which is a 

physiographic region, located in the central parts of Bangladesh.  

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

90 | Page 

 

Jamuna (Young Brahmaputra) Floodplain an alternative name used for the mighty 

Brahmaputra river, because the Jamuna channel is comparatively new and this course must be 

clearly distinguished from that of the older one. Before 1787, the Brahmaputra's course swung 

east to follow the course of the present Old Brahmaputra. In that year, apparently, a severe 

flood had the effect of turning the course southward along the Jenai and Konai rivers to form 

the broad, braided Jamuna channel. The change in course seems to have been completed by 

1830. Due to the upliftment of the two large Pleistocene blocks of the Barind and Madhupur, 

the zone of subsidence between them was turned in to a rift valley and became the new course 

of the Brahmaputra as the great Jamuna. Both the left and right banks of the river are included 

in this sub-region. The Brahmaputra-Jamuna floodplain again could be subdivided into the 

Bangali-Karatoya floodplain, the Jamuna-Dhaleshwari floodplain, and diyaras and chars. 

The right bank of the Jamuna was once a part of the Tista floodplain, and now through the 

Bangali distributary of the Jamuna is a part of the bigger floodplain. Several distributaries of 

the Jamuna flow through the left bank floodplain, of which the dhaleshwari is by far the largest; 

this floodplain is sub-classed as the Jamuna-Dhaleshwari floodplain. The southern part of this 

sub-region was once a part of the Ganges floodplain. Along the Brahmaputra-Jamuna, as along 

the ganges, there are many diyaras and chars. In fact, there are more of them along this channel 

than in any other river in Bangladesh. There is a continuous line of chars from where this river 

enters Bangladesh to the off-take point of the Dhaleshwari. Both banks are punctuated by a 

profusion of diyaras. The soil and topography of chars and diyaras vary considerably. Some of 

the largest ones have point bars and swales. The elevation between the lowest and the highest 

points of these accretions may be as much as 5m. The difference between them and the higher 

levees on either bank can be up to 6m. Some of the ridges are shallowly flooded but most of 

the ridges and all the basins of this floodplain region are flooded more than 0.91m deep for 

about four months (mid-June to mid-October) during the monsoon. 
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Figure 27: Physiography of the Project Area

Project Location  
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6.1.4 Regional & Site Topography  

Based on the aforesaid classification, the topography of the project has fallen into the 

Madhupur Tract under the Pleistocene Terrace. This is a region of complex relief and soils 

developed over the Madhupur Clay. The landscape comprises level upland, closely or broadly 

dissected terraces associated with either shallow or broad, deep valleys. Eleven general soil 

types exist in the area of which deep red-brown terrace, shallow red-brown terrace soils, and 

acid basin clays are the major ones. Soils in the valleys are dark grey heavy clays. They are 

strongly acidic in reaction with the low status of organic matter, low moisture holding capacity, 

and low fertility level. The figure 28 shows the project location on the topography of 

Bangladesh.    
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Figure 28: Topography of the Project Area
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6.1.5 Geology  

Rapid urbanization without considering the geological aspects has brought significant changes 

in the geo-environment of the city area. Waterlogging, pollution, changes in the 

hydrogeological system, localized land subsidence, and building collapse are the hazards 

associated with these changes in the geo-environment. groundwater withdrawal has increased 

more than 900% over the last 30 years resulting in groundwater mining and lowering the water 

level by 20m. Water resources of the city are being polluted by the indiscriminate disposal of 

untreated industrial and municipal wastes in swamps and natural channels in and around the 

city. The project location is situated in the Alluvial Silt Clay. 

Alluvium the unconsolidated, loose material brought down by a river and deposited in its bed, 

floodplain, delta or estuary or in a lake. Alluvium consists of boulder, cobble, gravel, sand,silt, 

and clay and often contains organic matter that makes it a fertile soil. The term is generally 

restricted to unlithified, size-sorted fine sediments (sand, silt and clay) of riverine sediments. 

These are rich in mineral content and so form some of the most fertile soils of highest 

agricultural value. The most prominent characteristics of alluvium are its stratification, sorting 

and structure. Sedimentary structures of alluvium may be complex and dependent on the type 

of river activity. 

These alluviums are unconsolidated and non-homogeneous in age, texture and mineralogy, and 

deposited under diverse conditions like estuarine, tidal, piedmont and meander floodplains. 

Under riverine condition, floodplains are enriched with new alluvium every year. But as the 

river changes its course, the floodplain remains cut off from new alluvium. Some floodplains 

of the country received little or no new alluvium for the last few hundred years. The rivers have 

changed their courses in the past; thus parts of the floodplains are abandoned and reoccupied. 

As a result, alluviums of different ages are added in different parts of the floodplains. The 

alluviums derived from the river ganges, brahmaputra and tista are characterised by larger 

contents of mica (both muscovite and biotite) than those of the northern and eastern hilly rivers. 

Ganges alluvium is calcareous but other sediments are not. 

Brown and grey, coarse to very coarse-grained sand constitute most of the alluvium along the 

foothills of sylhet, chittagong, chittagong hill tracts, dinajpur and rangpur districts. The colour 

of the sand changes from yellowish and brownish to grey. Channel sand and clay are 

continuously developing along all the rivers of Bangladesh, sand being dominant in their upper 

reaches, clay more prevalent in lower reaches. In the delta the rivers mostly deposit clay and 

very fine sand. Numerous hill streams deposit boulders and pebbles within the hill ranges and 

in the plains close to these ranges. The large thickness of the recent alluvial sediments being 

continuously deposited in the bengal basin suggests a subsiding basin probably maintaining an 

isostatic equilibrium. Faulting also occurred in the recent alluvium causing diversion of some 

rivers including the Ganges and the Tista. 
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Figure 29: Geology of the Project Area

Project Location  
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6.1.6 Soil Quality  

Most of the area of Bangladesh is a vast, low-lying alluvial plain, sloping gently to the south 

and southeast. The major part of Bangladesh is on the delta formed by the three major rivers 

Brahmaputra, Ganges, and Meghna. These rivers and many of the country's other minor rivers 

originate outside the national boundary of the country and make up the Ganges-Brahmaputra-

Meghna River system. The project falls under the Non Calcareous and Calcareous Brown 

Floodplain, which is shown in figure 30. 

Non-calcareous Brown Floodplain soils occur largely on the Old Himalayan Piedmont Plain, 

mostly on the ridges. They also occupy minor areas in the Tista, Karatoya-Bangali, Jamuna 

and Old Brahmaputra floodplains, and in some western parts of the Ganges floodplain. These 

soils are non-calcareous and having Cambic B-horizon which is fully or predominantly 

oxidised. There are two kinds of soils in this group. One class belongs to deep soils with dark 

coloured topsoil, occurring extensively on the Old Himalayan Piedmont Plains. Another class 

is mainly shallow soils, lacking thick dark coloured topsoil occurring mainly outside the Old 

Himalayan Piedmont Plain. Most of these soils are Dystric/Eutric Gleysols or Cambisols. 

Calcareous Brown Floodplain soils have cambic B-horizon that is predominantly oxidised, 

containing lime in the profiles. They comprise pale brown to olive brown, friable, loamy and 

clay soils occurring on the upper parts of ridges on the Ganges river floodplain and on the 

riverbank of the Ganges tidal floodplain. Most of these soils belong to Calcaric Gleysols. 
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Figure 30: Soil Type of the Project Area

Project Location  
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6.1.7 Agro-Ecological Zones within the Project Area  

Agro ecological Zone land areas are recognized based on hydrology, physiography, soil types, 

tidal activity, cropping patterns, and seasons. An agro ecological zone indicates an area 

characterized by homogeneous agricultural and ecological characteristics. This homogeneity is 

more prominent in the sub-region and unit levels. The agro ecological zones of Bangladesh 

have been identified based on four elements such as physiography, soils, land levels of 

flooding, and agro climatology. Bangladesh has been tentatively divided into 30 agro 

ecological zones. These 30 zones have been subdivided into 88 agro ecological sub-regions, 

which have been further subdivided into 535 agro-ecological units.  

According to the Bangladesh Agricultural research council‘s Agro-Ecological Zoning map of 

Bangladesh, the project area falls in the Young Brahmaputra-Jamuna Floodplain. The 

figure 31 shows the project location accordingly.  

The region comprises the area of Brahmaputra sediments. It has a complex relief of broad and 

narrow ridges, inter-ridge depressions, partially in filled cut-off channels and basin. This area 

is occupied by permeable silt loam to silty clay loam soils on the ridges and impermeable clays 

in the basins, neutral to slightly acid in reaction. General soil types include predominantly grey 

floodplain soils. Organic matter content is low in ridges and moderate in basins. Soils are 

deficient in N, P, and S but the status of K and Zn are reasonable.
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Figure 31: Agro-Ecological Zones of the Project Area

Project Location  
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6.1.8 Hydrology  

The rivers of Bangladesh are very extensive and distinguish both the physiography of the 

country and the life of the people. Bangladesh is called a land of rivers as it has about 700 rivers 

including tributaries. The rivers are not, however, evenly distributed. For instance, they 

increase in numbers and size from the northwest of the northern region to the southeast of the 

southern region. The total length of all rivers, streams, creeks, and channels is about 24,140 

km. In terms of the catchment's size, river length, and volume of discharge, some of these rivers 

are amongst the largest on the earth.  

Usually, the rivers flow south and serve as the main source of water for irrigation and as the 

principal arteries of commercial transportation. The rivers also provide sweet water fish, an 

important source of protein. A large segment of the population is thus engaged in the fishing 

sector. On the other hand, widespread riverbank erosion and regular flooding of the major rivers 

cause enormous hardship and destruction of resources hindering development. But it is also 

true to say that the river system brings a huge volume of new silt to replenish the natural fertility 

of the agricultural land. Moreover, the enormous volume of sediments that the rivers carry to 

the Bay of Bengal each year (approximately 2.4 billion tons) builds new land along the seafront, 

keeping hope alive for future extension of settlement. Finally, during the monsoon, rivers also 

drain excess discharge to the Bay. Thus, this great river system is the country's principal 

resource as well as its greatest hazard.  

The system can be divided into four major networks:  

a) Brahmaputra-Jamuna River System, 

b) Ganges-Padma River System, 

c) Surma-Meghna River System, And  

d) Chittagong Region River System. 

The proposed project area falls under the Brahmaputra-Jamuna River System.  

Brahmaputra-Jamuna river is about 280 km long and extends from northern Bangladesh to its 

confluence with the ganges. Before entering Bangladesh, the brahmaputra has a length of 2,850 

km and a catchment area of about 583,000 sq km. The river originates in Tibet as the Yarlung 

Zangbo Jiang and passes through Arunachal Pradesh of India as Brahmaputra (son of Brahma). 

Along this route, the river receives water from five major tributaries, of which Dihang and 

Luhit are prominent. At the point where Brahmaputra meets the tista in Bangladesh, it is called 

the jamuna. The Brahmaputra-Jamuna throughout its broad valley section in Assam and in 

Bangladesh is famous for its braided nature, shifting sub channels, and for the formation of 

chars (island/sandbars) within the channel. 

The recorded highest peak flow of Brahmaputra-Jamuna is 98,000 cusec in 1988; the maximum 

velocity ranges from 3-4 m/sec with a depth of 21-22m. The average discharge of the river is 

about 20,000 cusec with average annual silt load of 1,370-tons/sq km. The average slope of the 

Jamuna is about 1:11,400; however, the local gradient differs quite considerably from the 

average picture. 
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Within Bangladesh, the Brahmaputra-Jamuna receives four major right-bank tributaries - the 

dudhkumar, dharla, Tista and hurasagar. The first three are flashy, rising in steep catchment on 

the southern side of the Himalayan system between Darjeeling and Bhutan. The Tista is one of 

the most important rivers of the northern region. Before 1787 it was the principal water source 

for the karatoya, atrai and Jamuneshwari. A devastating flood of 1787 brought in a vast amount 

of sand wave through the Tista and choked the mouth of the Atrai; as a result the Tista burst 

into the course of the ghaghat river. The Tista has kept this course ever since. The present 

channel within Bangladesh is about 280 km long, and varies between 280 to 550 m in width. It 

joins the Brahmaputra just south of Chilmari upazila. The Dharla and Dudhkumar flow parallel 

to Tista. The Dharla is a fast flowing river in the monsoon but with the fall of water level it 

becomes braided. The Dudhkumar is a small river and flows southeast to join the Brahmaputra. 

The combined discharge of the Atrai and Karatoya passes through the Hurasagar to the Jamuna. 

The old Brahmaputra and the dhaleshwari are the important left bank distributaries of the 

Jamuna. Prior to the 1787 Assam flood, the Brahmaputra was the main channel; since then the 

river has shifted its course southward along the Jhenai and Konai rivers to form the broad, 

braided Jamuna channel. The old course, named the Old Brahmaputra is now essentially a high-

flow spill channel, active only during the monsoon. Taking off at Bahadurabad, the Old 

Brahmaputra flows southeast, passes by Jamalpur and Mymensingh towns and joins the 

Meghna at Bhairab Bazar. Its average gradient is 4.76 cm/km. Along its southeasterly journey, 

Dhaleshwari bifurcates at least twice. Two of its important branches are the Kaliganga and 

buriganga. The Dhaleshwari eventually meets the Shitalakshya at Narayanganj. 

The Brahmaputra-Jamuna receives four major right-bank tributaries - the dudhkumar, dharla, 

Tista, and hurasagar. The first three are flashy, rising in the steep catchment on the southern 

side of the Himalayan system between Darjeeling and Bhutan. The Tista is one of the most 

important rivers of the northern region. Before 1787 it was the principal water source for the 

karatoya, atrai and Jamuneshwari. A devastating flood of 1787 brought in a vast amount of 

sand wave through the Tista and choked the mouth of the Atrai; as a result, the Tista burst into 

the course of the ghaghat river. The Tista has kept this course ever since. The present channel 

within Bangladesh is about 280 km long and varies between 280 to 550 m in width. It joins the 

Brahmaputra just south of Chilmari Upazila. The Dharla and Dudhkumar flow parallel to Tista. 

The Dharla is a fast-flowing river in the monsoon but with the fall of water level, it becomes 

braided. The Dudhkumar is a small river that flows southeast to join the Brahmaputra. The 

combined discharge of the Atrai and Karatoya passes through the Hurasagar to the Jamuna. 

The old Brahmaputra and the Dhaleshwari are the important left-bank distributaries of the 

Jamuna. Before the 1787 Assam flood, the Brahmaputra was the main channel; since then the 

river has shifted its course southward along the Jhenai and Konai rivers to form the broad, 

braided Jamuna channel. The old course named the Old Brahmaputra is now essentially a high-

flow spill channel, active only during the monsoon. Taking off at Bahadurabad, the Old 

Brahmaputra flows southeast, passes by Jamalpur and Mymensingh towns, and joins the 

Meghna at Bhairab Bazar. Its average gradient is 4.76 cm/km. Along its southeasterly journey, 

Dhaleshwari bifurcates at least twice. Two of its important branches are the Kaliganga and 

buriganga. The Dhaleshwari eventually meets the Shitalakshya at Narayanganj. 
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6.1.8.1 Water Quality 

6.1.8.1.1 Ground Water 

The proposed project will require water for its cleaning purposes during the operation phase as 

well as at present it is used for domestic and drinking purposes. Groundwater will be used for 

this purpose as groundwater is the main source of domestic, irrigation, and industrial water 

supply in the project area. Figure 34 is showing the groundwater-zoning map which indicated 

that the project site is located at the area of groundwater level 7.6-9.8 m. The map shows the 

different levels of groundwater level in all over Bangladesh. It can be seen that some parts of 

Dhaka have the lowest levels and other parts have moderately easier access to groundwater as 

they have higher groundwater levels.  

Groundwater aquifers are being recharged mainly by infiltration of rainwater. To determine the 

quality of groundwater, a water sample was collected from the project site and analyzed for 

different parameters. Groundwater is available within the project area in a good state. Most of 

the nearby households use groundwater as their source of water for various uses.  

The sample was collected on 17th May 2023 in a sealed condition. Later, it was sent for further 

tests. The result shows that all the parameters remain within the allowable limit of drinking 

water value as per the Environmental Quality Standards for Bangladesh except Iron (Fe) for 

location 01 and 02. The parameters which have been analyzed during this study are presented 

below in the table and the reference water test report has been attached to Annexure C.
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Table 10: Groundwater Quality of the Project Site 
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Source: Field survey conducted on 17th May 2023 and tested on 18th May 2023 
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Figure 32: Groundwater Sample Collection from Project Site
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Figure 33: Groundwater Sample Location Map
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Source: researchagate  

Figure 34: Ground Water Zoning Map of Bangladesh 

 

 

Project Location  
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6.1.8.1.2  Surface Water 

To determine the quality of surface water, different water samples were collected from the nearest sources and analyzed for different parameters 

the samples were collected on 17th May 2023 in a sealed condition from nine locations of the project area. Later, it was sent for further tests. The 

result shows that most of the parameters remain within the allowable limit value as per the Inland Surface Water (Water usable by fisheries) 

Environmental Quality Standards for Bangladesh. The parameters which have been analyzed during this study are presented below in the tables 

and the reference water test report is attached in Annexure D. 

Table 11: Surface Water Quality of the Project Site 
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Source: Field survey conducted on 17th May 2023 
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Figure 35: Surface Water Sample Collection from Project Site
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Figure 36: Surface Water Sample Location
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Figure 37: River Network Map of the Project
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6.1.9 Ambient Noise Level  

The ambient noise environment consists of the total noise generated in the area at various 

distances around the sampling locations. The noise level varies depending on the type of 

activities carried out in the surrounding area. The baseline noise environment was studied at 

the project site as well as the surrounding locations at four locations of the project area. Field 

visits were conducted on 17th May 2023 where noise levels were recorded in the form of noise 

levels with the help of a digital sound level meter. Noise level data was observed only for 

daytime a period from 09 am to 05 pm. due to time constraints.  

The standards for Noise provided in the Bangladesh Sound Pollution Control Rules-20064 is 

given in the table below.  

Table 12: Standard for Noise 

No. Area Class Day (dBA) Night (dBA) 

a. Silent area 50 40 

b. Residential area 55 45 

c. Mix area  60 50 

d. Commercial area 70 60 

e. Industrial area 75 70 

The locations considered for the noise monitoring along with sampling data are given below:

Table 13: Ambient Noise Level Inspection Result 

Sl. 

No

. 

Inspection Area 

Inspection Status 

Reference of Relevant 

Standard 

Obtained 

Result 

(dB) 

SPCR,

2006 

Limit 

WHO 

Limit 
Point 

Sound 

Pollution 

Control 

Rules-2006  

(dB) 

WHO 

Guide 

Line 

(dB) 

1 23° 54' 21.55"N 90° 3' 23.94"E 75 70 65 √ √ 

2 23° 54' 17.30"N 90° 3' 25.26"E 75 70 56 √ √ 

3 23° 54' 21.35"N 90° 3' 32.41E 75 70 66 √ √ 

4 23° 54' 19.86"N 90°14'25.48"E 75 70 55 √ √ 

5 23° 54' 19.75"N 90° 3' 32.82"E 75 70 55 √ √ 

Source: Field survey conducted on 17th May 2023 

 

 

 

 
4 Sound Pollution Control Rules,2006 Schedule 01 
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Table 14: Hourly Monitoring of the Baseline Noise Level  

Hour Noise (dBA) (day) 

9:00 am – 10:00 am 59 

10:00 am-11:00 am 65 

11:00 am-12:00 pm 63 

12:00 pm- 01:00 pm 64 

01:00 pm- 02:00 pm 61 

02:00 pm - 03:00 pm 66 

03:00 pm-04:00 pm 64 

05:00 pm- 6:00 pm 63 
Source: Field survey conducted on 17th May 2023 

It has been observed from the samplings that overall noise levels in and around the project site 

are comparatively lower than the standards set by DoE. Although the ongoing production 

activity, vehicle movement to import and export various materials, and ongoing constructions 

may cause higher noise levels.  

The workers are provided with adequate safety facilities to refrain from any kind of health 

hazard. The use of horns has also been restricted within the project site to prevent any further 

damage.  

 

 

Figure 38: Ambient Noise Level Monitoring 
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Figure 39: Ambient Noise Level Sampling Location  
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6.1.10 Seismology 

Bangladesh, a densely populated country in South Asia, is located in the northeastern part of 

the Indian sub-continent at the head of the Bay of Bengal. Tectonically, Bangladesh lies in the 

northeastern Indian plate near the edge of the Indian carton and at the junction of three tectonic 

plates – the Indian plate, the Eurasian plate, and the Burmese microplate. These form two 

boundaries where plates converge– the India-Eurasia plate boundary to the north forming the 

Himalaya Arc and the India-Burma plate boundary to the east forming the Burma Arc. 

Active faults of regional scale capable of generating moderate to great earthquakes are present 

in and around Bangladesh. These include the Dauki fault, about 300km long trending east-west 

and located along the southern edge of Shillong Plateau (Meghalaya- Bangladesh border), and 

the150 km-long Madhupur fault trending north-south situated between Madhupur Tract and 

Jamuna flood plain, Assam-Sylhet fault, about 300 km long trending northeast-southwest 

located in the southern Surma basin and the Chattogram-Myanmar plate boundary fault, about 

800 km long runs parallel to Chattogram-Myanmar coast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Researchgate 

Figure 40: Regional Tectonic Setup of Bangladesh to Plate Configuration 
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Nayadingi, Saturia, Manikganj is situated in the central part of the country on the bank of the 

Dhaleshwari (distribuitary river of Jamuna river) at a distance of approximately 1kilometer. 

The Madhupur Tract is an area of recent uplift within the delta and the surface of the tract is in 

general higher on the west, sloping very gently eastward dand to disappear beneath younger 

sediments (Fergusson, 1863; Morgan and McIntire, 1956). Manikganj is slightly elevated 

above the surrounding floodplains and represents mostly flat land with minor undulations. 

Topographically Comilla is of low relief with many low depressions. According to Alam 

(1988), the Madhupur Tract is structurally controlled. The Pleistocene sediments of the 

Madhupur Tract have been affected by numerous episodes of faulting. These faults are 

probably the branch-out surface faults from the low-dipping western extension of Burma Arc 

detachment fault. The project area lies within a 50 to 500 km distance from the seismogenic 

faults and sits on the Burma Arc detachment fault. 

 

Figure 41: Digital Elevation Model (DEM) Of Bangladesh and its Surroundings 

Based on the distribution of earthquake epicenters and the morph tectonic behavior of different 

tectonic blocks Bangladesh has been divided into four generalized seismic zones (Fig 43).  

According to the to-be-revised/published national code, BNBC, Manikganj district falls in the 

seismic intensity zone with Z=0.20 and a maximum PGA value of 0.20g and that requires 

rethinking the present issues in practices. According to this published Code, the country has 

been divided into four seismic zones with different levels of ground motion. Each zone has a 

seismic zone coefficient (Z) which represents the maximum considered peak ground 
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acceleration (PGA) on very stiff soil/rock (site class SA) in units of g (acceleration due to 

gravity). The zone coefficients (Z) of the four zones are: Z=0.12 (Zone I), Z=0.20 (Zone II), 

Z=0.28 (Zone III) and Z=0.36 (Zone IV). 

Information on earthquakes in and around Bangladesh is available covering the last 250 years. 

The earthquake record suggests that since 1900 more than 100 moderate to large earthquakes 

occurred in Bangladesh, out of which more than 65 events occurred after 1960. There is a slight 

increase in the frequency of earthquakes in the last 30 years. This increase in earthquake 

activity is an indication of fresh tectonic activity or propagation of fractures from the adjacent 

seismic zone. However, the most serious damage has occurred in the northern part of 

Bangladesh and virtually none has been found in the Dhaka region. The Project site is located 

in Zone II and its seismic zone coefficient is 0.20. 

The following table includes a description of the four seismic zones.  

Table 15: Seismic Zone of Bangladesh 

Seismic 

Zone 
Location 

  

Seismic 

Intensity 

Seismic 

Zone 

Coefficient, 

Z 

1 South-western part including Barisal, Khulna, Jessore, Rajshahi Low 0.12 

2 

Lower Central and North-western part including Noakhali, 

Dhaka, Pabna, Dinajpur, as well as South-western corner 

including Sundarbans 

Moderate 0.2 

3 
Upper Central and North-western part including Brahmanbaria, 

Sirajganj, Rangpur 
Severe 0.28 

4 North-eastern part including Sylhet, Mymensingh, Kurigram Very Severe 0.36 
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Figure 42: Seismic Zoning Map of Bangladesh

Project Location  
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6.1.11 Climate Change and Natural Hazard  

Bangladesh is historically known as a disaster-prone country for its geographical location, 

which makes it one of the most exposed countries to climate change and natural disasters like 

cyclones, floods, and river erosion. Almost every year, natural calamities like cyclones and 

coastal floods adversely affect the country and leave a sign of devastating effects which is 

evident from the loss of lives and livelihoods, and damages to infrastructures. These natural 

disasters are also expected to have impending adverse effects on Bangladesh's energy sector 

destroying infrastructure, including national grid lines, electric poles, and renewable energy 

generation plants. 

Climate change is a significant and lasting change in the statistical distribution of weather 

patterns over periods ranging from decades to millions of years. It may be a change in average 

weather conditions or the distribution of weather around the average conditions (i.e., more or 

fewer extreme weather events). Climate change is caused by factors such as biotic processes, 

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

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

referred to as "global warming". In general, the major impacts of climate change are: 

❖ Sea Level rise 

❖ The intrusion of salinity in groundwater 

❖ Changing rain and snow patterns 

❖ Droughts 

❖ Higher Temperatures and more heatwaves 

❖ Stronger storms 

❖ Warmer oceans 

 

The consequence of Climate Change Impact on the Project 

 

The project is situated within the vicinity of many water bodies and many other industrial, 

commercial areas. The most common climate stressor in this area is sea-level rise and more 

frequent floods,. The project area has been facing many floods in recent years. Due to these, 

the sea level has also risen a great amount leading to river erosion and loss of vegetation. One 

of the major climate change stressors in the project area is the increasing demand for 

urbanization and industrial units. Due to the increased demand, the area has seen a drastic 

change within the last 10 years. According to the locals and other nearby people if the industrial 

sector can be minimized and controlled soundly then the environment can be controlled and 

preserved.  

 

In the following sections, the various consequences of climate change impact relevant to the 

proposed project are discussed: 

Sea Level Rise and Intrusion of Salinity: It is assumed that due to the impact of climate change 

sea level will rise significantly resulting in the intrusion of salinity, which means the level of 

water of the Bay of Bengal will rise. But due to its geographical position, the project site is in 
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an advantageous position. However, due to the proximity of the branch of Dhaleshwari River 

recurring floods could be a matter of concern. To address the flood issue, the project site has 

been raised about 1 meter above the flood level of 1998. In addition, the issue of salinity 

intrusion in groundwater has not yet taken any concern raising situation in the project area.  

Increase of Cyclones: As a consequence of climate change, there is a possibility of increasing 

the intensity and frequency of cyclones. In the case of cyclonic impact, it has fallen under the 

category of low-risk area. However, for better safety. is expected to consider the cyclone data 

of the Manikganj district and adjacent areas for the last 30 years.  

Drought: In terms of drought, no significant concern is assumed for the project. Because it 

requires only 12m3 of water per day. So, the depletion of the water table seems not to be an 

alarming issue for the sustainability of the project.  

 

Based on the aforesaid discussion, it can be said that the adverse impact of climate change and 

the general trend of natural calamity will not adversely affect the project. 

 

Increase in Ambient Temperature  

Although photovoltaic (PV) power capacity is expected to dominate growth in the renewable 

capacity in the foreseeable future, PV power outputs change with climate; for example, changes 

in the frequency of warm cloudy conditions can substantially alter PV energy yields. PV energy 

yields depend on solar irradiance, which is in turn modulated by aerosols and by clouds. PV 

outputs are also affected by air temperature, with cooler conditions generally improving PV 

cell performance and hotter conditions reducing it, and by surface wind speed because airflow 

typically cools the PV module. All these parameters (clouds, aerosols, temperature, and wind) 

are changing with climate.  

6.2 Ecological Environment  

As part of the ESIA, an ecological baseline study was carried out in areas surrounding the 

project site. As noted earlier, the specific objectives of the baseline study were to gather 

information on the existing biological, environment of the areas in and around the project site; 

to gather and assess people's perceptions of different aspects of the proposed project.  

This Chapter describes the existing biological environment of areas in and around the project 

site based on the baseline survey carried out as a part of the present study. The baseline 

ecological survey primarily focused on identifying floral and faunal diversity and distribution 

within and surrounding the project site. Possible impacts of the project activities have been 

evaluated against these baseline environmental conditions. 

6.2.1 Approach and Methodology 

The main purpose of the ecological survey was  

(i) to enlist the plant and wildlife species with their national and international status,  
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(ii) to investigate the distribution and abundance of flora and fauna including fish 

species, and 

(iii) to assess the impacts of the project activities on the ecological environment. 

These are concentrated among others, on the wildlife (reptiles, amphibians, mammals, and 

birds), separately on fishes and a floral species (Grass, shrubs, and timber/fuelwood trees and 

fruit trees) respectively in the following pages.  

The area is quite rich in flora and fauna. However, many of those are quite common for different 

other areas in Bangladesh. The already existing industries in the study area not just brought, 

some of the utility services, but have also provided a different look at the infrastructure set in 

the area. This is still not something, which can be called aesthetically unacceptable or directly 

detrimental to the floral growth of the area. However, the industrial activities along with their 

discharges may prove quite detrimental to both flora and fauna in the area eventually, provided 

no appropriate corrective measures are taken. 

6.2.2 Bio-ecological Zones  

Forests, pasture lands, rivers, surface water, other water bodies, etc. are the most important 

component of natural ecosystems. They are the foundation on which the conservation of 

biological diversity depends. Biological diversity, which refers to genetic variation as well as 

to the diversity of human populations and ecosystems, is a resource that belongs not only to 

regions and nations but also to all of humankind. Although it is a renewable resource, it can be 

irreversibly destroyed. Future uses of this resource (medicine, plant breeding. etc.) cannot be 

foreseen at present, although they will certainly be extensive in scope, and they even are crucial 

to the survival of humankind. 

Every region needs areas set aside to preserve ecological balance (nature reserves, natural 

vegetation, fallow land) to conserve its biological diversity. The form, extent, and location of 

these areas must be carefully evaluated in each case. The use of such areas is often of great 

economic importance to the poorer segments of rural populations. Intense exploitation of such 

areas is therefore usually accompanied by corresponding social consequences and social costs, 

even when it appears reasonable on economic grounds. 

Each of the ecosystems has many sub-units with distinct characteristics as well. IUCN 

Bangladesh in 2002 classified the country into twenty-five bio-ecological zones. The project 

area is situated in the Brahmaputra-Jamuna Floodplain Bio-ecological Zone in Bangladesh.  

The Brahmaputra floodplain situated in greater Mymensingh and Dhaka districts comprises the 

active channel of the Brahmaputra River and the adjoining areas of the young floodplain lands 

formed since about 1780, when the river shifted to its present course (i.e., the Jamuna River) 

to the south of Dewanganj in Jamalpur district. The main river course is strongly braided and 

consists of several interconnecting channels. This floodplain possesses a unique variety of 

plants, medicinal herbs, fruit yielding trees, many jungle shrubs, creepers and climbers, 

flowering trees etc., many of which yield valuable products. Bushes of reeds and canes are also 

found here. The faunal diversity in this zone is also rich. 
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Figure 43: Bio-ecological Zones of Bangladesh

 

Project Location 
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6.2.3 Terrestrial Flora and Fauna  

6.2.3.1 Flora  

The proposed project is in a rural setting with greenery. This includes homesteads horticulture, 

roadside forest, natural vegetation, and crops. Besides highland (elevated) afforestation and 

homesteads, the remaining area is mostly lowland and generally interconnected with certain 

manmade barriers and kacha roads here and there. Due to roadside forests and certain 

homestead forests, the area is rich in floral diversities. Different fruit, and fuelwood trees along 

with various shrubs are abundant. Among the trees, the most widely available ones are Palsh, 

Neem, chatim etc. Also, there are some fruit trees such as Mango, Coconut, Jackfruit, Beetle 

nut, guava, starfruit, Amra, etc. 

Common terrestrial flora in the study area includes Sal-Shorea Robusta, Betelnut - Areca 

catechu, Coconut - Cocos nucifera, Mango - Mangifera indica, Raintree - Samanea saman, 

etc. Three types of terrestrial floral habits - tree, shr mehedi (Lawsonia inermis), fonimonasha 

(Opuntia dillenii), arhar (Cajanas cajan), dhoincha (Sesbania spp.) and herb exist in the project 

area. Most floral species particularly trees and shrubs are cultivated and ported and these have 

commercial values.  

Table 16: Identified Terrestrial Flora in the Study Area 

Name 
Habit 

Scientific Name Family Name Native Name 
Albizzia procera   Fabaceae Sheel koroy     Tree 
Albizzia lucidior    Fabaceae Khari koroy Herb 

Aphanamixls polystachia   Rubiaceae Chatim Tree 
Garuga pinnata    Rubiaceae Sil bhadi    Tree 

Anthocephalus cadamba  Rubiaceae Kadam Tree 
Butea monosperna    Lecythidaceae; Palash Tree 

Artocarpus heterophyllus Moraceae Kathal Tree 
Barringtonia acutangula    Lecythidaceae; Hijol Herb 

Bombax ceiba Malvaceae Shimul Tree 
Azadirachta indica    Meliaceae Neem Tree 
Gmelina arborea    Lamiaceae Gamar    Tree 
Moringa obifera    Moringaceae Sajna      Tree 

Tamariandus indica      Fabaceae Tetul      Tree 
Azadirachta indica Meliaceae Neem Tree 
Swietenia mahagoni Meliaceae Mehagini Tree 

Musa spp Musaceae Kala Herb 
Mimosa invisa Mimosoidae Lazzaboti Herb 

Polygonum hydropiper Polygonaceae Bishkatali Herb 
Anthocephalus chinensis Rubiaceae Kadam Tree 

Zizyphus mauritiana Rhamnaceae Boroi, Kul Tree 
Tectona grandis Verbenaeae Teak Tree 
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Figure 44: Flora Diversity in Project Site 
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6.2.3.2 Fauna  

Mammals & Reptiles 

Wild animals that depend on terrestrial habitats are known as terrestrial fauna. Several species 

of amphibia, reptiles, birds, and mammals are the main components of terrestrial fauna. Areas 

surrounding the project site have different types of land, including agricultural dry land / 

seasonal wetland, homestead land, fallow land, and ditches, which provide a typical 

environment for terrestrial fauna. Terrestrial wildlife is divided into four major groups viz. 

mammal, bird, reptile, and amphibia.  

Bandicoot Rats, Common House Rats, House Mouse, Indian Field Mouse, Indian mole Rats, 

Flying Foxes, Grey Musk, and Shrew Indian Pipistrelle are the most common mammals found 

in the project area.  

Among reptiles, narrow-headed soft-shell turtles, Smooth Water Snakes, Common Garden 

Lizards, Rat Snake, Common Wolf Snakes, Common Krait, Common House Lizards, Common 

Skink Yellow, Monitor Lizards, and Grey Monitor Lizard are mostly found. Among birds, 

fantail snipe (Gallinago gallinago), pintail snipe (Gallinago stenura) Bok, Salik, Finge, etc. 

deserve special mention. The common types of reptiles are found in the area, water snakes, 

house lizards, soft-shell, turtles, etc. The following pictorial view shows the aquatic fauna close 

to the project site. 

Amphibians  

Common Toad, Bullfrog, Cricket frog, and Maculated Tree frog is mostly found in the study 

area. 

Aves 

River Tern, White-breasted Waterhen, Bronze Winged Jacana, Little Cormorant, House 

Sparrow, Brown Fish Owl, Common Sandpiper, Striated Grassbird, Common Tailorbird, Asian 

Pied Starling, Common Myna Fishing cat, Small Indian Mongoose are found in the study area. 

Table 17: Identified Terrestrial Fauna in the Study Area 

Scientific Name English Name Local Name 

Hemidactylus brooki House Lizard tik-tiki 

Gekko gecko Gecko tokay gecko 

Ranatigrina Ranatigrina Ranatigrina 

Gecko gecko Gecko gecko Gecko gecko 

NajaNaja NajaNaja NajaNaja 

Varanusbengalensis Varanusbengalensis Varanusbengalensis 

Corvussplendens Crow Kaak 

Acridotherestristis Common myna Shalik 
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Scientific Name English Name Local Name 

Passer domesticus House sparrow Charui 

Enhydris enhydris Snake paina shap 

Eudynamysscolopacea Asian cuckoo Kokil 

Egrettagarzetta Little egret Bok 

Gallus gallus Wild cock Murgi 

Bostauras Cow Goru 

Capra aegagrushircus Goat Chagol 

Canis lupus familiaris Dog Kukur 

Herpestesedwardsii Mongoose Beji 

Sciuruscarolinensis Grey Squirrel Kathbirali 

Mus musculus Mouse Nengtiindur 

Rattusrattus Rat Indur 

 

 
Rattusrattus 

 
Acridotheres tristis, 

Figure 45: Terrestrial Faunal Diversity in Project Site 

 

6.2.4 Aquatic Flora and Fauna  

6.2.4.1 Aquatic Flora  

Aquatic flora is divided into three major types - tree, shrub, and herb. Aquatic floral species 

grow in rivers, canals, ditches, seasonal wetlands, and low-lying agricultural lands in 

submerged, free-floating, or rooted floating states. Common aquatic floral species in the study 

areas include kachuripana (Telanthera philoxeroides), topa pana (Pistiastratiotes 

lemnaspirodela), khudi pana (Lemnapaucicos tata), panifall (Trapa bispinosa), the floating 

ferns like azolla pinnata, salivinia cucullata etc. 

Table 18: Identified Aquatic Flora in the Study Area 

Scientific Name Family Name Native Name 

Alternanthera philoxeroides Amaranthaceae Helencha 
Colocasia esculenta Araceae Katchu 
Aponogeton natans Aponogetonaceae Ghenchu 
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Scientific Name Family Name Native Name 
Ipomoea aquatica Convolvulaceae Kalmi 
Ipomoea fistulosa Convolvulaceae Dholkalmi 
Enhydra fluctuans Compositae Helencha 

Ceratophyllum dumersum Ceratophytaceae Jhanjhi 
Hygroryza aristata Gramineae Phutki janglidhan 
Hydrilla verticillata Hydrocharitaceae Janjhi, Kurcli 
Vallisneria spiralis Hydrocharitaceae Patajhangi 
Lemna perpusilla Limnaceae Khudipana 

Nymphaea sp Nymphaeaceae Shapla 
Eichhornia crassipes Pontederiaceae Kachuripana 
Monochoria vaginalis Pontederiaceae Sarkachu 

Fagopyrum hydropiper Polygonaceae Biskhatali 
Utricularia aurea Utriculariaceae Jhangi 

 

 Fagopyrum hydropiper 

 Enhydra fluctuans 

Eichhornia crassipes 
  

Eichhornia crassipes 

Figure 46: Aquatic Floral Diversity in Project Site 

6.2.4.2 Aquatic Fauna  

Fish is still reasonably available in the area, given the overall and increasing scarcity of fish in 

the country. Small fishes, which are very popular also in overall Bangladesh, are available and 

caught and used widely, particularly during the early monsoon and pre-winter season. The 

fishes include ruhi (Labeo rohita), katla (Catla catla), mrigel (Cirrhinus mrigala),airh (Mystus 

aor), kalboush (Labeo calbasu), magur (Clarias-batrachus), koi (Anabas testudineus)shoil 

(Channa striatus),hilsa (Hilsa ilisa), sorputi (Puntius sarana), chitol (Notopterus chitala), pabda 

or butter (Ompok pabda) etc. 
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 chitol (Notopterus chitala) 
 sorputi (Puntius sarana) 

 
butter (Ompok pabda)  

magur (Clarias-batrachus), 

Figure 47: Aquatic Faunal Diversity in Project Site 

6.2.5 Protected Areas and Red Book Species  

Floral and faunal species that exist as threatened (endangered, critically endangered, etc.) 

conditions are known as threatened species. There are specific criteria to declare a species as 

threatened. A total of 54 freshwater fish and 147 inland wildlife species are threatened species 

in Bangladesh (IUCN, 2000a; 2000b; 2000c; 2000d; 2002).  

No threatened floral species have been identified in the project area. Among the terrestrial 

fauna, Rat Snake (Coluber Mucosus) and Common Wolf Snake (Lycodon Aulicus) have been 

declared vulnerable species, whereas Yellow Monitor Lizard (Varanus Salvator), and Fishing 

cat (Prionailurus Bengalensis) have been defined as endangered species. In the case of aquatic 

fauna, Ganges River Dolphin (Platanista Gangetica) has been found endangered (Source: 

IUCN Red Book of Bangladesh). 

In and around the project no environmentally protected areas were found. Construction impacts 

on the rate of deforestation, loss of habitat, habitat fragmentation, and interruption of wildlife 

migration patterns are not anticipated. Figure 49 shows that no environmentally sensitive area 

is present around the project region. Therefore, there is no protected area available near 1Km 

perimeter. 
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Figure 48: Environmental Protected Areas of Bangladesh 
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6.3  Social Environment  

As noted earlier, the objectives of the baseline study were to gather information on the existing 

socio-economic environment of the areas in and around the project site. 

A study approach of analyzing the socio-economic parameter like population, geography, land 

use, and occupational statistics of the surrounding area through secondary data collection from 

various government and non-government organizations has been adopted. This chapter 

describes the existing socio-economic environment of areas in and around the project site based 

on the social studies carried out as a part of the present study.  

As the project influence area comprises the Saturia therefore the socio-economic data has been 

provided based on it.  

6.3.1 Approach and Methodology 

A rapid socio-economic study was carried out to assess the current baseline of the socio-

economic condition of the areas surrounding the proposed project site. Efforts were made to 

identify the socioeconomic attributes that may be impacted due to the proposed project 

activities. The main objectives of the socio-economic study were:  

❖ to understand people’s socioeconomic condition  

❖ to understand the extent of people’s access to basic services  

❖ to understand people’s perceptions regarding the possible impacts of factory  

❖ to get feedback from people regarding mitigation measures 

This has been done based on collecting secondary data from different government and non-

government organizations. In addition to that, the Bangladesh Bureau of Statistics (BBS), and 

Banglapedia, concerning books and periodicals were also consulted. Household Questionnaire 

survey, FGDs, KIIs, etc.  

6.3.2 Geography 

Saturia Upazila (Manikganj District) area 140.12 sq km, located in between 23°51' and 24°03' 

north latitudes and in between 89°55' and 90°08' east longitudes. It is bounded by NAGARPUR 

and DHAMRAI Upazila on the north, Manikganj Sadar Upazila on the south, Dhamrai Upazila 

on the east, DAULATPUR (Manikganj) and GHIOR Upazila on the west. 

6.3.3 Administrative Information  

Saturia Upazila is divided into nine union parishads: Baliyati, Baried, Dargram, Dhankora, 

Dighulia, Fukurhati, Hargaj, Saturia, and Tilli. The union parishads are subdivided into 166 

mauzas and 224 villages. The Upozila Parishad Office is at The Village name Baliati. Saturia 

Thana was formed in 1919 and it was turned into an Upazila in 1984. 

6.3.4 Demographic Information  
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Demography is the scientific study of the population, especially concerning their size, structure, 

sex distribution, population density, literacy rate, etc.  

With an estimated 164.4 million inhabitants and an annual population growth rate of 1.4%, 

Bangladesh is considered to be one of the most densely populated countries in the world 

(UNFPA, 2010). The detail of the demographic profile of the Saturia Upazila is presented 

below (Table 19). The demographic information is collected from the Population Census, 2022 

by the Bangladesh Bureau of Statistics (BBS). 

Table 19: Demographic Profile of the Project Area 

Upazila District 
Population (Saturia Upazila) 

Total  Male Female 

        Saturia Upazila Manikganj District 1,55,137 178,147 76,990 

6.3.5 Utility Services  

The term utilities can also refer to the set of services provided by different organizations 

consumed by the public: electricity, natural gas, water, sewage, telephone, and transportation.  

6.3.5.1 Sources of Drinking Water 

The tube well is the main source of drinking water for the people in Saturia Upazila. Only 

district headquarters and some Upazila headquarters are provided with piped water supplied by 

the Department of Public Health Engineering (DPHE). Safe drinking water is not available to 

many of the households in the area. These residents depend on wells, and ponds as their source 

of drinking water. 

It has been found that sources of drinking water in the Saturia Upazila is - Tube-well 94.52%, 

tap 0.77%, pond 0.15% and others 4.56%.   

6.3.5.2 Electricity 

 

Electricity in whole Bangladesh is still a relatively scarce commodity, which many households 

cannot afford even if available at their locality.  All the wards and unions of the Upazila are 

under rural electrification net-work. However, 49.52% (urban 56.58% and rural 33.47%) of the 

dwelling households have access to electricity. 

 

6.3.5.3 Sanitation  

It is found that 46.67% (rural 45.81% and urban 61.81%) of dwelling households of the Upazila 

use sanitary latrines and 49.07% (rural 50.20% and urban 29.04%) of dwelling households use 

non-sanitary latrines; 4.26% of households do not have latrine facilities. 
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It has been found that the air (in terms of particulate) & water (in terms of solid concentration) 

quality of that area is favorable 

6.3.6 Land Use  

Lands in the project area are used for agriculture, fisheries, agro-forestry, homestead, 

homestead forestry and vegetation, animal husbandry, etc. The area where the project is 

proposed is characterized by an agricultural ecosystem. 

Saturia Upazila (Manikganj district) with an area of 140.12 sq km. The area of the town is 3.26 

sq km. Main occupations of the district are Agriculture 43.34%, agricultural laborer 20.14%, 

cattle farming 1.22%, fishing 1.49%, industry 2.29%, construction 1.62%, commerce 9.83%, 

service 4.94%, transport 1.17%, wage laborer 5.07% and others 8.89%. Here, cultivable land 

is 21182 hectares, fallow land is 45 hectares. 

6.3.7 Transports & Communications  

In Saturia Upazila, there is 116 km of Pucca road, 298 km of mud road, 11km of semi-pucca 

road. Extinct or nearly extinct traditional transport includes Palanquin, horse carriage, bullock 

cart. However, all the Upazila are connected with the district headquarters with metaled roads. 

Bus, minibus, and three-wheelers ply the district.  

6.3.8 Livelihoods  

As in other parts of the country, the majority of the population in Saturia Upazila is engaged in 

agriculture. Besides that, 7.48% of the population is engaged in service. The below table shows 

the different occupations in the project area.  

Table 20: Occupation of the People in the Saturia Upazila  

Occupation Percentage 

Agriculture 59.45% 

Non-Agricultural Laborer 4.50% 

Commerce 12.86% 

Transport And Communication 3.26% 

Service 7.48% 

Religious Service 0.15% 

Rent and Remittance 1.38% 

Others 7.62% 

Source: http://en.banglapedia.org/ 

 

http://en.banglapedia.org/
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6.3.9 Education  

The average literacy rate of Saturia Upazila 36.90%; male 42.89%, female 30.87%.  

Noted Educational Institutions: Bhiku Memorial College (1966), Said Kalu Shah College 

(1998), Saturia Pilot High School (1958), Dhankora Girish Institute (1917), Baliati 

Iswarchandra High School (1919), Dhulla BM High School (1920), Saturia Ideal Pilot High 

School (1958), Dhankora Girish Chandra High School, Hargaz Nayapara Primary School 

(1875), Kaonnara Government Primary School (1909). 

The below table shows the different educational institutions in the Saturia Upazila.  

Table 21: Number of Educational Institutions in the Saturia Upazila  

Educational Institutions Number 

College 5 

Secondary School 15 

Primary School 77 

Madrasa 3 

6.3.10 Health  

There are 1 health complex, 6 union health centers, 3 family planning centers at Saturia 

Upazila. 

There are also a few number of private clinics located in each district town, which are within a 

few kilometers of the project area. 

6.3.11 Recreational Activities  

There are no recreational activities of the project surroundings.  

6.3.12 Archaeological and Cultural Heritage  

Archaeological heritage and relics present in the project area are Baliati Zamindar Bari, 

Dhankora Zamindar Bari, Ramakrishna Sebasrama (1910), and Tomb of Kalu Shah. 

6.3.13 Community Organizations  

 The list of the number of cultural organizations is given in the table below.  

Table 22: Number of Cultural Organizations in the Saturia Upazila  

Cultural Organizations Number 
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Library 3 

Club                        58 

Theatre Group 1 

Cinema Hall 2 

Theater Stage 1 

Play Ground  22 
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Chapter Seven: Anticipated Impacts and Mitigation Measures 

7.1 Environmental & Social Considerations  

In the case of most industrial projects, potential negative impacts sometime could be far more 

numerous than beneficial impacts. The regional and national economic benefits associated with 

the implementation of any development project are considered to fall outside the scope of an 

ESIA, and therefore not considered here. However, it is generally expected that these long-

term benefits will ultimately trickle down to the local population and will make a contribution 

to an improvement in the quality of life. 

 

Likewise, the indirect benefits of strengthening of technical capabilities of local persons 

through association with foreign experts and other training elements that may form part of a 

project have been considered to fall outside the scope of ESIA. 

 

This chapter identifies and evaluates the potential environmental and social impacts of the 

proposed solar power project on the physical, social and human environment within the area 

of influence of the proposed project. The likely impacts were assessed for all activities in the  

❖ construction 

❖ installation 

❖ operation and maintenance 

❖ and decommissioning/abandonment phases of the project development. 

All potential impacts from the proposed project have been evaluated as part of the ESIA 

process –ambient air quality, noise, surface water, groundwater, geology, terrestrial and 

aquatic ecology, and socio-economics. 

Based on the characterization of the environment (Description of the Environment) conducted 

by the consultancy team, describing the physical, biological, socioeconomic, and archeological 

conditions of the zone of location of the project, the potential impacts, as well as the 

environmental factors to be affected and the impacting activities to be performed in the stages 

of construction, operation and decommissioning phase of the Project have been determined. 

During the construction and decommissioning phase, the impacts may be regarded as 

temporary or short-term; while long-term impacts may be observed during the operation stage. 

Spatially the impacts have been assessed over the study area of a 01 km radius of the project 

site. 

The project has overall positive impacts by providing a competitive, cost-effective, pollution 

free reliable mode of Solar PV power. It will certainly meet the ever-increasing demand for 

power and bridge the gap between Demand and Supply of Power. 

7.2  Scoping of Impacts  

To assess the likely significant environmental impacts, potential environmental impacts of the 

project were preliminarily identified based on the project description, and overall 

environmental and social conditions in and around the project area. The potential impacts were 
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identified using a simple checklist method. Criteria used to identify and categorize the impacts 

are described below: 

7.3  Significant Environmental & Social Impacts  

An environmental impact is defined as any change to an existing condition of the environment. 

The ESIA study, based on the screening and scoping, review of civil works, review of similar 

environmental assessment reports, baseline monitoring, and stakeholder consultations has 

identified several environmental impacts that are expected from the project.  

Findings of the assessment are presented according to pre-construction, construction, operation 

& maintenance, and decommissioning phases. This chapter describes the source of origin of 

these impacts, mitigation measures, and potentiality of the impacts caused by the project both 

tentatively during pre-construction, and construction and permanently during operation & 

maintenance, and decommissioning. 

7.3.1 Impact during the Pre-Construction Phase 

7.3.1.1 Land Use  

Impact Origin 

The project will be set up on the rooftop of Rising Industries Ltd. owned by the project 

proponent, there was no use of agriculture or fisheries, or homesteads. Due to this project, no 

agricultural, wetland, or homestead land is reduced.  

So, there is no significant impact on the landscape of the area. The proposed project didn’t 

require any relocation of homestead or land acquisition. There was no cultural, historical, or 

aesthetic interest in the project land and no loss of a sensible place. So, the impacts that are 

mentioned above are negligible. 

Impact Potentiality Level: Minor 

Mitigation Measure 

The project developer is to take responsibility for minimizing the environmental impact on the 

surroundings by following the project’s environmental and social management plan (ESMP). 

Since these activities are to be performed temporarily the minimum impact is expected to be 

acceptable. In case of damage by any construction activity, adequate compensation should be 

paid to the owner in time.  

7.3.2 Impact during Construction Phase 

7.3.2.1 Visual Amenity 

Impact Origin 

The construction activities that are likely to create a visual intrusion and a disruption to 

aesthetics include materials laydown and removal of ancillary facilities. 
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The project site is the rooftop area of the industry. There are some close communities such as 

some residences that would be within the visual radius of the project. Therefore, visual 

intrusions are anticipated to be limited to employees. Hence, the visual effects of the 

construction will be of low significance within the project area and largely limited to affect 

only employees living in the company’s temporary camp facilities during construction (if any). 

Impact Potentiality Level: Moderate  

Mitigation Measures 

The contractor must be careful while doing construction works as though the adjacent 

operational practices and close communities do not hamper.  

7.3.2.2 Impact on Air Environment 

Impact Origin 

All site clearing, civil construction, mechanical construction, handling, and stocking of 

construction materials can generate dust and affect the local air shed. The air may be polluted 

due to dust arising from construction activities by the wind. Construction dust is likely to be 

the most significant direct potential impact on the local community. Dust mites are a common 

cause of asthma in children. Also, the construction of rooftop solar energy power plants can 

pose hazards to air quality. Such threats include the release of soil-carried pathogens and results 

in an increase in air particulate matter which has the effect of contaminating water reservoirs. 

Carbon dioxide and nitrogen oxides may be emitted from the combustion of petroleum 

products in project-related vehicles, machinery, generators, etc. during the construction period. 

Their impact on air quality will not be significant as the pollutant emission activities (point and 

area sources) will be limited within the project boundary and the activities will be short-term 

(only for the construction period). 

Impact Potentiality Level: Major  

Mitigation Measures:  

This impact may further be minimized by adopting the following mitigation measures: 

❖ The sprinkling of water at the construction site and haul roads 

❖ Trucks transporting fine materials, and waste to and from the project site will be covered 

to reduce the release of dust 

❖ Construction materials and other debris should be stored under covered sheds 

❖ Generators, electric cutters, and other equipment are to be shut down when not infused 

❖ Provision of face masks to workers to minimize inhalation of dust particles 

❖ Construction vehicles and machinery should be regularly serviced and checked for 

pollution control 

❖ Low Sulphur diesel should be used for running construction equipment and vehicles 

❖ Air emission monitoring program to be undertaken quarterly by the contractor 
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❖ A green buffer will be developed all along the project boundary. 

7.3.2.3 Impact on Water Resources  

Impact Origin 

Little to no water is required for the installation of solar panels. Although both surface and 

groundwater may be required for construction activities such as layering, equipment cleaning, 

etc. Also, photovoltaic generators require water to wash dust and dirt off of the front of 

modules, as cell efficiency is reduced when the modules are dirty. This depends on the type of 

system, large-scale solar can use considerable amounts of water. Water from the ground will 

also be required for drinking and sanitation purposes of the construction worker.  

Apart from it, the required amount of water that will be used for drinking purposes will be 

extracted from the groundwater source which will eventually lower the groundwater level. 

Impact Potentiality Level: Moderate  

Mitigation Measures 

To reduce the impact on groundwater and surface water, the project proponent may adopt the 

following mitigation measures: 

❖ All reasonable measures will be taken to prevent the wastewater produced in construction 

from entering the creek and stream. 

❖ A water trigger nozzle will be used instead of open pipe flow to reduce water wastage 

❖ Reduce usage of surface water and prompt groundwater use.  

❖ Recycled water should be used for construction equipment cleaning.  

❖ Awareness will be increased through proper training, monitoring, posturing, and signage. 

❖ Increasing water storage in the reservoirs. 

❖ The temporary camp shall be provided with sanitary latrines that do not pollute surface 

waters. 

❖ The groundwater in the project area has been used for different purposes like drinking 

and irrigation, hence proper mitigation measures must be ensured at the construction site 

to avoid any spillage and leakage of oil. All the staff in construction areas must have 

refrained of discharge any liquid wastes on the ground. 

7.3.2.4 Impact on Noise Environment 

Impact Origin 

The operation of different types of machinery and equipment for construction activities and 

regular vehicular movement for equipment transport may generate noise during the 

construction period. The produced noise may have an impact on the existing acoustic 

environment. Local inhabitants may feel disturbed due to noise from line sources (traffic 

movement). The Impacts of noise will potentially affect the following. 
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a. Impacts of Noise on Immediate Neighbors 

❖ Continuous exposure of neighbors to noise nuisance may result in noise-induced hearing 

loss; 

❖ Noise nuisance may reduce the concentration of neighbors 

b. Noise Impacts on Employees 

❖ The high noise level will force employees to shout when communicating with one 

another; 

❖ Exposure of employees to high noise levels (above 85dB) continuously for 8 hours per 

day may result in noise-induced hearing loss; 

❖ Exposure of the ear to peak sound level instantaneously may result in deafness. 

Continuous exposure of neighbors to noise nuisance may result in noise-induced worker 

hearing loss. The waste extractor or waste collector truck movement will be the main source 

of noise pollution. Vehicles and machinery may generate noise. However, low-noise 

construction vehicles will be used and construction work will not do at night hours. Moreover, 

the construction period will be completed as soon as possible. 

Impact Potentiality Level: Moderate 

Mitigation Measures 

❖ The machinery to be used should comply with the noise standards prescribed by DoE; 

❖ Vehicles and machinery should be regularly serviced and checked for pollution control; 

❖ Employees who work at high noise areas should be provided earplugs; 

❖ No noise-generating activity shall be carried out at the night; 

❖ No construction activities are to be undertaken during night hours to prevent any 

disturbance to nearby residents and laborers in labor camps; 

❖ Fitting noise machines with noise reduction devices; 

❖ Temporary noise barriers should be provided near the high noise generating areas like 

metal or tiles cutting sites, generator rooms, etc.; 

❖ Any employee who may complain about ear-related pain and or complication while at 

work to access medical attention at the expense of the contractor or project proponent; 

❖ Regular noise monitoring. 

7.3.2.5 Impact on Sanitation  

Impact Origin 

The health of the project personnel, construction workers, and laborers living at the 

construction site could be impacted if the arrangement of sanitation and drinking water is not 

ensured adequately and properly. In the future stage of the construction, sufficient people will 
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work in the project area. They will generate a considerable amount of human waste. These are 

the potential source for the spread of diseases, as various insects will play a dominating role in 

the spread of diseases. There are chances for the spread of water-borne diseases also. 

Impact Potentiality Level: Moderate  

Mitigation Measures 

❖ A proper sanitation system should be provided and regular, proper, and safe disposal of 

human waste is being ensured. 

❖ A sufficient number of drinking water facilities would be provided. 

❖ An adequate number of toilets and bathrooms would be made for the workers and a 

proper disposal system for sewage waste has been developed. 

❖ Necessary awareness and warning signs and posters have already been installed on the 

project site. 

7.3.2.6 Impact on Fossil Fuel Depletion 

Impact Origin 

Construction operations consume energy in various forms but have never been sufficiently 

accounted for. A considerable portion of energy utilization on construction sites is associated 

with the operation of machinery and vehicles for transportation, leveling, lifting, etc. The major 

forms of energy used in construction processes on site are diesel, and petrol referred to as fossil 

fuels.  

Impact Potentiality Level: Moderate 

Mitigation Measures 

The reduction of fossil fuel use in the construction activity should be classified as the secondary 

scope of the mitigation as the project manager will not have direct control over the operation 

of the construction machinery and process. The contractor will primarily be responsible for 

this kind of management. However, some mitigation measures can be taken like  

❖ Preventive maintenance of the machinery 

❖ leakage identification to reduce fuel loss 

❖ on-site use of secondary containment to reduce fuel spill 

❖ Proper training and awareness-raising, posturing, and signage should be provided to the 

construction worker and machinery operator 

7.3.2.7 Impact on Occupational Health Safety  

Impact Origin 

Under a controlled situation, an accident is not expected. However, occasionally it occurs 

during construction works. An accident may occur during construction works and the 
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installation of heavy machinery. The protection of the head, eye, ear, hand, and foot of the 

workers, laborers, and project personnel could be affected if a proper and adequate 

arrangement is not ensured. 

Impact Potentiality Level: Minor 

Mitigation Measures 

❖ The workers would wear PPE (Personal Protective Equipment), safety goggles, 

helmets, vests, and other necessities. 

❖ Health & safety training would be conducted daily and monthly on-site.  

❖ The workers and laborers would be made aware of their safety.  

❖ Ensuring safety measures taken by the on-site workers would be made by the EHS 

Manager.  

7.3.2.8 Impact on Terrestrial Ecology 

Impact Origin  

It may cause temporary disturbance to resident birds with ground nests due to noise, dust, and 

particulate emissions, and possible illegal hunting by construction workers. Moreover, reptiles 

present within the project site may temporarily move to adjacent locations during construction 

activities, however, are expected to return as construction is completed. 

Installing a rooftop solar photovoltaic (PV) system requires lopping/pruning of tree branches 

to ensure a shadow-free area. Additionally, it also needs to remove of existing rooftop 

vegetation/gardening if there is any. 

The activities anticipated during the construction phase will include site clearance and the 

operation of construction machinery and equipment. However, according to the baseline 

description, the project area does not encompass natural systems, which means that no 

significant flora and fauna are present. 

As a result, construction activities are not anticipated to pose any risks to the terrestrial ecology 

within or in the vicinity of the project site. 

Impact Potentiality Level: Minor  

Mitigation Measures 

To reduce the impact on the atmosphere, the project proponent may adopt the following 

mitigation measures: 

❖ Restrict activities to allocated construction areas only, including the movement of 

workers and vehicles to allocated roads within the site, and prohibit off-roading to 

minimize disturbances.  

❖ Prohibit hunting at any time and under any condition by construction workers on site 

❖ Avoid unnecessary elevated noise levels at all times. In addition, apply adequate 

general noise-suppressing measures to ensure proper storage, collection, and disposal 

of waste streams generated 
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❖ Installation of garden pots and small trees  

7.3.2.9 Impact on Natural Drainage  

Impact Origin  

No new drainage system will be made during the construction phase for the discharge of the 

runoff and domestic waste. No damage to the natural drainage system will be made.  

Impact Potentiality Level: Minor  

Mitigation Measures 

❖ Cover the drainage for less pollution  

❖ Proper management of the drainage for less contamination  

❖ Site drainage controls to isolate potentially contaminated areas from discharge to the 

environment.  

7.3.2.10  Impact due to Solid Waste 

Impact Origin 

The proposed project will generate both hazardous and non-hazardous solid waste. Non-

hazardous solid wastes like waste poly, plastic, paper waste, wood, scrap metal, broken glass, 

mud, etc. will be generated from both construction and domestic activity. Hazardous wastes 

may include absorbent material, metal drums, waste oil from machinery lubricants, etc. which 

need to dispose of properly. Uncontrolled discharge of these wastes will severely damage the 

soil quality, and water quality, clog the drainage system as well as damage the natural 

environment. 

Impact Potentiality Level: Moderate 

Mitigation Measures  

❖ Effective storage facility with protection from rain and leachate generation will be built 

for both hazardous and non-hazardous waste; 

❖ Solid waste will be stored in the storage area before selling to the authorized third party; 

❖ Environmental training and awareness programs for tenant workers should be required; 

❖ All waste generated at a construction site will be managed as per the Contractor’s Waste 

Management procedures. 

7.3.2.11 Impact on Traffic Safety 

Impact Origin 

Due to the proximity of the residential area, traffic safety is one of the most important concerns 

during the construction phase. So, the project proponent has to adopt the required measure.  
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Vehicle traffic can cause congestion on road networks around and within the site and thereby 

leading to potential accidents. 

During the construction phase traffic is expected to increase to a certain degree due to the 

nature of activities that will take place such as the transport of equipment and materials to and 

from the site through the surrounding road network. Additional traffic load will be evident at 

certain times during the day, especially if there are slow-moving heavy vehicles transporting 

material to and from the site. 

The above potential traffic impacts can occur during construction, especially during working 

hours. However, this is considered a short-term impact. This impact is likely to happen but is 

not anticipated to cause any permanent effect on the receiving environment.  

Impact Potentiality Level: Moderate 

Mitigation Measures 

❖ Control and monitor the traffic system on the project site  

❖ Heavily loaded vehicles shall not be allowed to enter the project area during daytime  

❖ A proper Traffic Management Plan should be prepared by the contractors and followed 

strictly. 

❖ The project vehicle should carry the construction materials during off-peak hours. 

7.3.2.12  Impact on Archaeology and Cultural Resources    

Impact Origin 

The field visits were conducted and it is found that there are no schools, madrasahs, mosques, 

and bazaars present within the radius of 1.5km at the project site. So, it is concluded that there 

is no anticipated impact from construction on these receptors; therefore, the impact assessment 

process for this receptor has yielded low significance. 

Impact Potentiality Level: Minor  

Mitigation Measures  

This impact is temporary and minor negative in nature. Mitigation measures will include: 

❖ The establishment of construction site camps and labor camps must maintain a proper 

distance from the cultural sites. 

❖ Timely completion of the construction work and provision of alternative routes 

7.3.2.13 Impact on Employment Opportunities  

Impact Origin 

Positive benefits of the project may arise either from short-term job opportunities during 

construction, or long-term job opportunities during operation. Construction and operation jobs 

must be targeted to the local people within the vicinity of the project area where feasible. 
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Impact Potentiality Level: Moderate  

Mitigation Measures  

Contractors as far as practicable should recruit construction workers from amongst the locals 

where possible, and shall maintain gender equity while employing the locals. Priority shall 

always be given to people from amongst the PAPs and from those unemployed and belong to 

the lower income group. Additional benefits will be derived by setting aside areas within 

contractor camps/labor sheds for local people to sell their products or to provide additional 

services to the workers.  

7.3.3 Impact during Operation Phase 

Due to increased activities and efficient operational systems, there will be some impacts on the 

environmental set-up in the project area, which are discussed hereunder. To achieve 

sustainability of the development works, it is necessary to ensure the effectiveness of mitigation 

measures even after construction, as some adverse environmental impacts may result from the 

operation of the project facilities. Therefore, to reap the full environmental benefits of the 

activities and ensure environmental enhancement it would be necessary to implement the 

following which is beyond the purview of this project and may require national-level 

involvement 

7.3.3.1 Impact on Visual Amenity 

Impact Origin 

The presence of a large area of PV panels is not expected to constitute a risk for glare since it 

is situated far from any significant areas, nor residential dwellings. Moreover, there are no 

migratory birds flying way over the project area, therefore no potential visual disturbance to 

birds is expected. 

Impact Potentiality Level: Minor  

Mitigation Measures  

It is not anticipated that visual impacts will be generated due to the PV system design, which 

is specifically designed to include dark, light-absorbing materials and covered with an anti-

reflective coating (ARC) for glass surfaces, which reduces the reflectance from PV panels to 

2.5%-2.6% while at the same time improving their efficiency. 

It is essential to point out that the intensity of light reflected from a PV module surface depends 

on factors such as the amount of sunlight reaching the surface and will therefore vary based on, 

among others, geographic location, time of year, cloud cover, and PV module orientation. 

7.3.3.2 Impact on Air Quality 

Impact Origin 
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It is worth mentioning that solar projects have very low air emissions of air pollutants such as 

sulfur dioxide, nitrogen oxides, carbon monoxide, volatile organic compounds, and the 

greenhouse gas carbon dioxide during operation compared to fossil fuel power generation 

facilities since solar power plants do not involve combustion processes. 

No emissions are expected to be released during the operation phase, because solar PV power 

plants do not release greenhouse gases or any toxic pollutants during their operation, as a result, 

no impacts on ambient air quality are anticipated during the operation phase. There will be 

environmental impacts of emission of greenhouse gas, Ozone depletion, photochemical smog, 

eutrophication and acidification, and also health effects on people due to maintenance. 

Impact Potentiality Level: Minor 

Mitigation Measures 

❖ The project developer shall be committed to controlling emitted dust and gaseous 

pollutant from such operations through the proposed emission control procedures 

described in the environmental and social management plan (ESMP) included in this 

report. 

❖ Photovoltaic (PV) is now a proven technology that is inherently safe as opposed to 

some dangerous electricity-generating technologies. Photovoltaic systems make no 

air pollution and cause no pollution in operation.  

❖ PV panels should be cleaned and maintained regularly to dust free. 

❖ The supplier will collect wastage PV panels for maintenance and destruction and they 

will be responsible for the management of PV panels  

❖ Development of a green belt (3.5 m) all along the project boundary 

7.3.3.3 Impact due to Solid Waste 

Impact Origin 

Risks associated with the disposal of PV panels used in the solar plant will present a challenge 

to the project’s long-term sustainability. 

Solar panels are manufactured using hazardous materials, such as sulfuric acid and phosphine 

gas, which make them difficult to recycle. They cannot be stored in landfills without protection 

against contamination. They contain toxic metals like lead, which can damage the nervous 

system, as well as chromium and cadmium, known carcinogens that can leak out of existing e-

waste dumps into drinking water supplies. Moreover, solar panels create about 300 times more 

toxic waste per unit of electricity generated than nuclear power plants. 

Uncontrolled discharge of these wastes will severely damage the soil quality, and water quality, 

clog the drainage system as well as damage the natural environment. 

Impact Potentiality Level: Moderate 
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Mitigation Measures  

❖ Implement the national 3R ((Reduce, Reuse and Recycle) Strategy during the operation 

phase for both solid and liquid waste management; 

❖ Effective storage facility with protection from rain and leachate generation will be built 

for both hazardous and non-hazardous waste; 

❖ Solid waste will be stored in the storage area before selling to the authorized third party; 

❖ The contractor should prepare a disposal training program  

❖ Site drainage controls to isolate potentially contaminated areas from discharge to the 

environment 

❖ Solar panels need to be replaced accordingly and also need to maintain regular 

maintenance 

❖ Environmental training and awareness programs for tenant workers should be required 

7.3.3.4 Impact on Noise and Vibration 

Impact Origin 

In the operation phase of the project, no major noise or vibration will be generated from the 

operation of any machinery, although the facility’s inverters and transformers may produce 

noise, this is not considered a serious issue, since they will not generate any significant noise. 

In addition, there are some close sensitive receptors such as a school and some residential 

dwellings within the project site. 

In addition, noise generated from inverters is only heard when the distance is close (i.e., within 

1-2 m); however, as distance increases, the noise will be greatly reduced, not to mention that 

they do not generate noise during nighttime. Photovoltaic (PV) systems make no noise and 

cause no pollution in operation. Solar energy is clean, silent, and freely available.  

Impact Potentiality Level: Moderate  

Mitigation Measures  

The following mitigation measures should be taken to prevent noise pollution during the 

operation phase: 

❖ A separate utility room will be built with an enclosing wall 

❖ Generator and pumps should be fitted in an acoustic enclosure to reduce noise generation; 

❖ Use of ear-muffs and ear-plugs by industries personnel working in the utility area 

❖ Plantations should be developed all along the project boundary to form a natural barrier. 

This will help in reducing the noise level significantly; 

❖ Regular noise monitoring, especially at the hospital and residence located close by 

7.3.3.5 Impact Due on Water Resources 

Impact Origin 
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The proposed project will require groundwater for cleaning purposes. The amount of water will 

be extracted from the groundwater source through pumps. The extraction of groundwater may 

eventually lower the water level although it will be cleaned occasionally. 

Impact Potentiality Level: Moderate 

 

 

Mitigation Measures 

The following mitigation measures should be taken to reduce the impact of water extraction 

during the operation phase: 

❖ Before the operation, an emergency response plan for spills of hazardous materials and oil 

will be prepared. 

❖ Groundwater quality monitoring will be carried out as per the schedule suggested in the 

Environmental and Social Monitoring Plan. 

❖ The surface water quality monitoring will also be carried out at defined intervals and for 

environmental quality monitoring parameters suggested in the Environmental and Social 

Monitoring Plan. If these parameters are above the prescribed limits, suitable control 

measures will be taken. 

7.3.3.6 Impact due to Heat Generation 

Impact Origin 

The presence of the PV panels will reflect heat and increase the surrounding temperature. The 

heat may be transferred by convection, radiation, and conduction method. Theoretically, the 

solar thermal placement in the shell of the buildings could increase fire risk and water intrusion 

into the roof. 

Impact Potentiality Level: Moderate 

Mitigation Measures 

❖ To reduce the impact, an air gap between the PV panels may be simulated. 

❖ The air gaps will be freely connected to the outdoor air to keep the PV panels cool; 

❖ Formal energy conservation should be developed and implemented. 

7.3.3.7 Impact on Occupational Health Safety  

 Impact Origin 

There are many hazards associated with a solar PV power plant if sufficient precautions are not 

taken during the operation stages. The impact origins are in the following sectors: 

❖ Leaching of materials from broken or fire-damaged PV modules 
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❖ Electrocution of workers 

❖ Electromagnetic radiation from PV modules 

❖ Emergency Fire Hazard 

Leaching of materials from broken or fire-damaged PV modules: The potential for chemical 

releases appears to be small since the chemicals are present in the sealed PV modules when 

completed installations of photovoltaic systems for power generation. Releases are likely to 

occur only due to fires or other unusual accidents. Cadmium could be a potential concern in 

this setting with thin-film technologies, as would arsenic and zinc to a lesser extent.  

Other chemicals that have inhalation toxicity factors are present only during the manufacturing 

process. Solar PV modules may contain heavy metals like lead, mercury, cadmium, chromium, 

polybrominated biphenyls (PBBs), brominated diphenyl ethers (PBDEs), etc. Leaching of 

metals from the installed modules is not likely to be a concern, as documented in a study by 

Steinberger (1998). Leaching from small cells used in electronic devices is also unlikely to be 

a concern, given the small amounts of chemicals present and the sealed nature of the devices. 

Electrocution of Workers: The risk of electrocution of workers during performing duties in a 

solar project is always present. Faulty electrical equipment, electric short circuits, and exposed 

electrical wires may be the chief sources of electrocution. Damaged PV modules with exposed 

high-voltage conductors also present a high risk of electrocution. 

Electromagnetic radiation from PV modules: The strength of electromagnetic fields produced 

by photovoltaic systems do not approach levels considered harmful to human health established 

by the International Commission on Non-Ionizing Radiation Protection. Moreover, the small 

electromagnetic fields produced by photovoltaic systems rapidly diminish with distance and 

would be indistinguishable from normal background levels within several yards. 

Emergency Fire Hazard: Since this is a rooftop-based solar project, the plant has always some 

risks of fire hazards. Electrical equipment is the main source of a potential fire hazard. In the 

event of fire catching a solar module, it is theoretically possible for hazardous fumes to be 

released and inhalation of these fumes could pose a risk to human health. However, researchers 

do not generally believe these risks to be substantial given the short duration of fires and the 

relatively high melting point of the materials present in the solar modules. Moreover, the risk 

of fire at ground-mounted solar installations is remote because of the precautions taken during 

site preparation including the removal of fuels and the lack of burnable materials mostly glass 

and aluminum contained in a solar panel.  

Impact Potentiality Level: Moderate  

Mitigation Measures 

❖ Protective clothing, earplug, helmets, shoes, hand gloves, protective goggles, and 

accessories will be provided to the workers; 

❖ Adverse impact on worker’s safety could be minimized by implementing a comprehensive 

occupational health and safety program; 

❖ A regular medical checkup will the soundness of health of employees and workers; 
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❖ Safe drinking water and sufficient sanitation facility will be provided; 

❖ Sufficient training will be provided to the employees about safe chemical and waste 

handling, machine operation, firefighting, etc. 

 

7.3.3.8 Impact on Traffic Safety 

Impact Origin 

  

Impacts from traffic are not expected to occur during the operation phase due to the small 

number of personnel present within the project site. Therefore, the increased traffic load is not 

considered a significant impact.  

Impact Potentiality Level: Minor  

Mitigation Measures  

❖ to involve community representatives in traffic safety strategy 

❖ it includes awareness-raising about how to respond in case of various options 

❖ Speed hump, traffic barriers, change of road surface, etc. including engineering 

measures. 

❖ regularly evaluate the accident record, the status of effectiveness of adopted 

❖ measures and overall cooperation from the respective community 

7.3.3.9 Impact due to Seismic Risk  

Impact Origin  

The project is located at the Seismic Zone of Zone-2 (Seismic zone co-efficient of 0.20) 

according to BNBC 2020. The project area is likely less risky to seismicity and holds major 

value.  

Impact Potentiality Level: Minor 

Mitigation Measures 

❖ The project shall be built following the Bangladesh National Building Code 2020.  

❖ All safety precautions shall be kept in mind while constructing the project  

❖ Safety training to be provided to the workers and employees on seismic severity.  

7.3.3.10 Impact on Biodiversity 

Impact Origin  

The project area does not encompass any natural systems. The anticipated impacts on terrestrial 

ecology are considered low, however, activities such as vehicular movement may cause 

disturbance to resident birds and their ground nests.  

Additionally, the discharge of wastewater and sediment during operations may result in the 

introduction of invasive aquatic species 
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Impact Potentiality Level: Minor 

Mitigation Measures 

❖ Potential impacts to shoreline vegetation, wetlands, fisheries, birdlife, and other 

sensitive aquatic and near-shore habitat habitats during operation should be fully 

assessed with special consideration for areas of high biodiversity value or those 

required for the survival of critically endangered or endangered flora and fauna;  

❖ The depth of the project should be considered during the design phase in terms of 

habitat destruction and the amount and nature of dredging required. 

7.3.3.11 Impact on Socio-Economic  

Impact Origin  

The proposed project will contribute to covering the increasing demand for solar projects which 

is a beneficial operation factor. Site development will not lead to the loss of any jobs; instead, 

will create new job opportunities for the local workers.  

Moreover, during the operation activities, jobs and income opportunities will be created and as 

such per capita income will be enhanced in this area. Several long-term skilled and unskilled 

personnel will be required which will create employment opportunities for the local inhabitants 

also. 

Since there was no habitation located inside the proposed site, resettlement would not be 

necessary for the project. But migration will be increased due to the creation of new job 

opportunities in the project area.  

People in the neighborhood are expected to get benefit from the employment that would be 

generated and from the increased business activities during the operation period. There is no 

religious, cultural, or historic place near the site, so the noise and air pollution during the 

operation of the project would not create any potential impact. People of the surrounding area 

will be benefited from the development of local small businesses due to the increase in 

migration in the area. 

Impact Potentiality Level: Moderate  

Mitigation Measures  

❖ During the recruitment of workers and other professionals, local poor and distressed 

people followed by project-affected and poor men should be given priority as per their 

competence and skill.  

❖ While recruiting and giving wage gender equity must be maintained. 

7.3.4 Impact during Decommissioning Phase  
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The main mitigation and monitoring measures to minimize or reduce the environmental and 

social impacts during decommissioning are anticipated to be similar to those identified for the 

construction phase. However, some of the major impacts are described below.  

7.3.4.1 Impact on Visual Amenity  

Impact Origin  

During the dismantling of the solar rooftop, the removal of ancillary facilities and visual 

intrusions will be likely.  

Impact Potentiality Level: Minor  

Mitigation Measures  

Their consequence will be negligible because such an impact would be temporary (over a short 

period). Moreover, the actual dismantling of the solar project will reduce or remove the visual 

impacts witnessed during the operation phase.  

7.3.4.2 Impact on Air Quality  

Impact Origin  

The decommissioning phase is anticipated to generate dust and exhaust emissions. 

Decommissioning activities will involve dismantling and disassembling the components of the 

solar power plant facility, and clearance of the site. 

Impact Potentiality Level: Moderate  

Mitigation Measures  

❖ The sprinkling of water at the construction site and haul roads 

❖ Trucks transporting fine materials, and waste to and from the project site will be covered 

to reduce the release of dust 

❖ Construction materials and other debris should be stored under covered sheds 

❖ Provision of face masks to workers to minimize inhalation of dust particles 

7.3.4.3 Impact due to Noise/ Vibration  

Impact Origin  

The decommissioning activities of dismantling the solar power plant and removing the 

ancillary facilities are associated with potentially increased noise levels. The receptors of the 

increased noise level will be only the workers of decommissioning activities.  

Impact Potentiality Level: Moderate  

Mitigation Measures  
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As the only receptors will be the workers at the site and within the proposed facilities within 

the vicinity of the solar project, these increased noise levels are considered occupational noises 

that require occupational health and safety measures.  

7.3.4.4 Impact due to Waste Generation  

Impact Origin  

It is expected that no hazardous wastes will be generated from dismantling the solar power 

plant since the project developer may opt for recycling PV panels of the facility.  

Waste generated during decommissioning is limited to non-hazardous and inert wastes such as 

scrap metals, paper, wood, and plastic, given that the contractor will adhere to his waste 

management procedures. 

Potential generation of hazardous waste includes absorbent material, tires, metal drums, empty 

chemical containers, waste oil from machinery lubricants, etc. 

End-of-Life Solar Panels: While the solar cell is the heart of a photovoltaic system, on a mass 

basis it accounts for only a small fraction of the total materials required to produce a solar 

panel. The outer glass cover constitutes the largest share of the total mass of a finished 

crystalline photovoltaic module (approximately 65%), followed by the aluminum frame 

(~20%), the ethylene vinyl acetate encapsulates (~7.5%), and the polyvinyl fluoride substrate 

(~2.5%), and the junction box (1%). The solar cells themselves only represent about four 

percent (4%) of the mass of a finished module. 

The solar PV panels that will be used in the project will have a life span of 25 years. Disposal 

of wasted solar PV modules is very important because if not properly decommissioned, the 

greatest health risk from end-of-life crystalline solar modules arises from lead-containing 

solders. Under the right conditions, it is possible for the lead to leach into landfill soils and 

eventually into water bodies. 

PV modules and others: Ground-mounted PV solar arrays are typically made up of panels of 

silicon solar cells covered by a thin layer of protective glass attached to an inert solid underlying 

substance (or “substrate”). While the vast majority of PV panels currently in use are made of 

silicon, certain types of solar cells may contain cadmium telluride (CdTe), copper indium 

dieseline (CIS), and gallium arsenide (GaAs). All solar panel materials, including the chemicals 

noted, are contained in a solid matrix, insoluble and non-volatile at ambient conditions, and 

enclosed. Therefore, releases to the ground from leaching to the air from volatilization during 

use, or from panel breakage, are not a concern. 

PV module wastes are the other waste besides a few other solid wastes generated during the 

operational stage. These include end-of-life solar PV modules, electrical wastes, metallic 

wastes, and stationary wastes of office work, etc. 

Impact Potentiality Level: Moderate  

Mitigation Measures  

The following identifies the mitigation measures to be applied by all involved entities: 
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❖ If spillage on soil occurs, spill must be immediately contained, cleaned up, and 

contaminated soil disposed of as hazardous waste; 

❖ Proper decommissioning and recycling of solar panels both ensure that potentially 

harmful materials are not released into the environment and reduce the need for virgin 

raw materials. In recognition of these facts, the photovoltaic industry is acting 

voluntarily to implement product take-back and recycling programs at the 

manufacturing level. 

❖ Ensure that hazardous materials are stored in proper areas and in a location where they 

cannot reach the land in case of accidental spillage. This includes storage facilities that 

are of hard impermeable surface, flame‐proof, accessible to authorized personnel only, 

locked when not in use, and prevents incompatible materials from coming in contact 

with one another. 

❖ Maintain a register of all hazardous materials used and the accompanying Material 

Safety Data Sheet (MSDS) must be present at all times. Spilled material should be 

tracked and accounted for 

7.3.4.5 Impact on Traffic Safety  

Impact Origin  

The heavy machinery that transports disassembled parts of the project solar power plant facility 

might be of more significance than normal vehicles and pickups.  

Impact Potentiality Level: Minor  

Mitigation Measures  

Proper management actions with adequate mitigations can reduce significantly such anticipated 

impacts. 

7.3.4.6 Impact on Employment Opportunities  

Impact Origin 

Short-term job opportunities may arise during decommissioning; however, this can negatively 

impact permanent personnel at the solar power plant since the facility will cease its operations, 

therefore permanent staff may lose their jobs. 

Although this impact is very unlikely given the fact that an upgrade is expected for the facility 

during its post–design life, however, the consequence is considered critical to permanent 

personnel if the facility underwent decommissioning, yielding a low impact significance. 

 

Impact Potentiality Level: Moderate  

Mitigation Measures  

Additional benefits will be derived by setting aside areas within contractor camps/labor sheds 

for local people to sell their products or to provide additional services to the workers. 

Replacement in a suitable location in a better form will be done with the help and consent of 
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the affected local community.  

Preference should be given to employing the local communities in various positions.  

7.4 Cumulative Impacts  

According to the Environment Safeguards Sourcebook, Cumulative Impacts are described as: 

“The combination of multiple impacts from existing projects, the proposed project, and 

anticipated future projects that may result in significant adverse and/or beneficial impacts that 

cannot be expected in the case of a stand-alone project.” 

The objective of the current cumulative impact assessment is to evaluate the combined effects 

of proposed developments along the proposed project route. The project's adverse impacts have 

been broadly classified as impacts on land, structures (residential, commercial, residential cum 

commercial, and others) impacts on other immovable assets, impacts on other property assets, 

impacts on community property resources (religious structures, madrasah, school, passenger 

shelter, etc.), impacts on livelihood, etc. 

7.4.1 Cumulative Negative Impacts 

7.4.1.1. Deterioration of Water Quality 

The project activities will generate several types of waste during their construction and O/M 

stages. Typical wastes are likely solid and liquid that may further be classified as 

hazardous/toxic and non-hazardous/non-toxic. Disposal of these wastes without treatment will 

contaminate the surface water surrounding the dumping sites. Contamination of surface water 

quality will have a potentially significant negative impact on the biological functions of surface 

water as well as fish/aquatic life resources therein. Deterioration in groundwater quality is 

likely to occur due to the dumping of untreated wastes. Leachate of wastes that contains 

hazardous elements will percolate soils reaching groundwater and contaminating natural 

resources. 

7.4.1.2 Residual Impacts 

After analysis of the air quality, the concentrations of CO, SO2, NOx, PM10, and PM2.5 have 

been recorded. This project will contribute insignificantly of pollutants to the ambient 

environment. 

From the cumulative impact assessment, it can be concluded that the proposed project will not 

contribute significantly during the initial stages. 

Only the particulate matter may cross the standard limits of Air Pollution Control Rules 2022 

due to raising background concentration. Therefore, a policy-level environmental management 

plan should be introduced to reduce particulate matters as due diligence. 

7.4.1.3 Noise Level 

No other development works are going on nearby the location except for some building 

construction works of localities. The proposed project will create some construction noise 
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during the construction period. However, during the operation stage, there is no such 

possibility. 

Mitigation Measures 

Construction-related cumulative impacts would be effectively minimized by adopting proper 

mitigation measures, including: 

❖ Coordination between all project components and other projects (if any) in the area of 

influence in terms of the construction schedule, possible access road and disposal sites 

sharing; 

❖ Contractors will develop a material transport plan with the consultation of the local 

community; 

❖ Enforcement of good construction management to minimize dust, noise, and waste 

generation; 

❖ Education of construction workers to minimize social disturbance and cultural conflict; 

❖ Provision of temporary access to local traffic; 

❖ Proper maintenance of the access roads and timely restoration/strengthening upon 

completion. With the effective implementation of good construction management 

measures, these common construction-related cumulative impacts can be adequately 

mitigated to acceptable levels. 

7.4.2 Cumulative Beneficial Impacts 

The cumulative beneficial impact of the project will result in 

❖ Increased employment 

❖ Energy conservation  

❖ Decrease demand on the power supply from REB  

7.4.3 Induced Impacts 

The sourcebook also describes Induced Impacts as “Adverse and/or beneficial impacts on areas 

and communities from unintended but predictable developments caused by a project, which 

may occur at later or at a different location”. 

After the construction of the project, many developments are expected to take place due to the 

decrease in electricity supply from the national grid. With the completion of the project, a lot 

of trade and commerce improvement and industrialization are expected within the project 

vicinity.  

7.4.3.1 Deterioration of Roadside Air Quality 

Construction activities of the project will generate air emissions including dust that will affect 

the population and communities along the route. However, during the operational stage, no 

extra air pollution is expected. 

7.4.3.2 Employment 
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Employment generation will occur due to the project implementation and the increased 

commercial and business activities induced by the electricity supply. 

7.4.3.3 Deterioration of Surface Water Quality 

The proposed project will generate several types of waste during their construction and O/M 

stages. Typical wastes are likely solid and liquid that may further be classified as 

hazardous/toxic and non-hazardous/non-toxic. Disposal of these wastes without treatment will 

contaminate the surface water surrounding the dumping sites. Contamination of surface water 

quality will have a potentially significant negative impact on the biological functions of surface 

water as well as fish/aquatic life resources therein. 

Deterioration in groundwater quality is likely to occur due to the dumping of untreated wastes. 

Leachate of wastes that contains hazardous elements will percolate soils reaching groundwater 

and contaminating natural resources. 

7.4.3.4 Wastes 

Wastes will be generated during construction and O/M of the proposed project, and unless they 

are properly managed, they will cause a severe impact on the environment. Particularly 

hazardous wastes would affect the health quality of the workers as well as will contaminate 

soil and water at their dumping locations. 

Mitigation Measures 

The proposed project will not have any significant impacts. Only some impacts could be 

generated due to improper management of the project. So, the proper management and 

monitoring and following the ESMP during the project implementation may reduce the 

possibility of the induced impacts. 

7.5 Summary of Significant Impacts  

A checklist is a comprehensive list of environmental effects and impact indicators designed to 

stimulate analysts to think broadly about the possible consequences of contemplated actions. 

Table 25 represents the checklists developed for the project. In this checklist, actions, which 

may affect the various stages of the project activities are listed, and the magnitude of the 

anticipated Environmental Impacts (EIs) and their probability of occurrence are shown. Impact 

identification is priorities according to the severity of the possible consequence and the 

probability of its occurrence refer to tables 23 and 24. In the checklist, the pre-construction, 

construction, operational, and decommissioning phases of the project are considered. As can 

be observed from the checklists, major environmental components, which will be adversely 

affected by the activities of the project are water, noise, and air quality. All these impacts will 

arise in the construction and decommissioning phase of the project. It should be noted that the 

identification indicated in the Checklist relates to the significant level of impact.  

 

Table 23: Classification of Severity 
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Health & Safety Social Environment 

Catastrophic 

❖ Destruction of 

protected wildlife 

or plants or their 

habitat 

❖ Multiple deaths 

❖ Community 

complaints received 

with impact at 

National level 

❖ Severe destruction of the 

natural environment 

❖ Very long-term effect on the 

environment and nearby 

habitant 

Major 

❖ Severe impact on 

human health 

❖ Prolong exposure 

may cause 

epidemic/death 

❖ Severely affecting the 

health of a local 

community 

❖ Community 

complaints received 

with impact at 

State/National 

government level 

❖ Destruction of flora, fauna, or 

their habitat 

❖ Long term environmental 

damage or pollution 

❖ Contamination to a large area 

of land/water body 

Significant 

❖ Prolong exposure 

causes 

mental/physical 

instability or 

disease 

❖ Long term health 

damage 

❖ Legally actionable 

activity 

❖ Community complaint 

received with impact 

at local Council level 

❖ Severely affect wildlife or 

plants 

❖ Emission/discharge exceeding 

legal standard and is reportable 

to a government authority 

Moderate 

❖ Damage work 

environment 

❖ Prolong exposure 

causes 

nuisance/minor 

illness 

❖ Concern by the local 

community, social 

matter 

❖ Minor level pollution can be 

alleviated by simple mitigation 

measures 

❖ Natural resource depletion 

❖ Non-compliance with internal 

environmental target 

Minor 
❖ No impact on 

human health & 

safety 

❖ No community 

complaints 

❖ No breach of 

regulation or consent 

❖ No direct pollution to any 

environmental component 

❖ No natural resources depletion 

 

Table 24: Classification of Probability 

Almost Certain Likely Possible Unlikely Rare 

The event is 

expected to occur 

on most occasions. 

The event is 

expected to occur 

on many 

occasions. 

The event is 

expected to occur on 

some occasions. 

The event is 

expected to occur 

infrequently. 

The event may 

occur in 

exceptional 

circumstances. 

Frequency: 

Regularly 

Frequency: 

Weekly/at least 

once per month 

Frequency: 

Monthly/at least 

once per 6 months 

Frequency: At least 

once a year 

Frequency: < once 

in 10 year/ not 

anticipated to occur 
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Table 25: Impact Identification Checklist for Project 

Project 

Phase 

Action Affecting Environmental 

Resources & Values 

Environmental Impacts without Mitigation Measures Type 

Remarks 

Severity Probability 
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Land value depreciation  x    x     x  No land value changes have been anticipated 

Loss of and displacement from 

homestead land 
 x    x     x  

No loss of and displacement from homesteads land 

anticipated 

Loss of and displacement from 

agricultural land 
 x    x x    x  

No loss of and displacement from agricultural land 

anticipated 

Damage to nearby operation  x     x     x  No possible impact has been anticipated 

Disruption to drainage pattern  x      x   x  

The drainage system may be clogged if the 

construction materials are thrown into it. However, no 

new drainage system will be needed to be constructed  

Encroachment into precious 

ecological environment 
   x  x     x  No precious ecological issues anticipated 

C
o
n

st
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ct
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 S

ta
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Run off erosion    x   x    x  No erosion occurred 

Impact on Ecology   x     x    x  

Based on the scale and intensity of the construction 

phase of the project, it is assumed that the project will 

not result any significant threat to the ambient ecology. 

Impact on Topography   x    x    x  No requirement to cut any big tree 

Worker accident   x     x   x  Irregularly may occur during construction period 

Dust emission     x     x  x  Dust emission may occur during construction activity 
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Project 

Phase 

Action Affecting Environmental 

Resources & Values 

Environmental Impacts without Mitigation Measures Type 

Remarks 

Severity Probability 
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Surface Water Contamination   x    x     x  Irregularity may occur during construction period 

Surface Water Scarcity   x     x    x  
No anticipated impact as no surface water will be used 

for construction activity 

Ground water depletion  x      x   x  
No anticipated impact as no groundwater will be used 

for construction activity 

Solid Waste  x        x x  Solid waste may generate during construction 

Sanitation diseases hazard  x      x   x  
Concentration of labor force may create un-hygienic 

condition 

Fossil fuel depletion  x       x  x  
Fossil fuel will be used to operate construction 

machineries and vehicles 

Noise/ Vibration passage    x      x x  
equipment installations and construction activities and 

vehicular movement may generate noise 

Traffic congestion   x     x   x  
Carrying of construction materials may create traffic 

congestion 

Blockage of wildlife passage    x  x     x  No wildlife in the area; no impact anticipated 

Employment    x      x  x Major employment opportunity during construction 

O
&

M
 S

ta
g
e
 Pollution from solid waste  x      x   x  

Hazardous & non-hazardous solid waste may be 

generated 

Air quality Degradation  x    x     x  no impact anticipated 

Occupational health hazard  x     x    x  Discreetly may occur during the maintenance  

Surface Water Scarcity   x    x     x  
no impact anticipated as no surface water will be used 

during operation period  
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Project 

Phase 

Action Affecting Environmental 

Resources & Values 

Environmental Impacts without Mitigation Measures Type 

Remarks 

Severity Probability 
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Surface Water Contamination   x    x     x  
no impact anticipated as Surface water body will be 

used  

O
&

M
 S

ta
g
e
 

Groundwater depletion  x        x x  
Groundwater will be used for cleaning and 

maintenance purposes  

Odor hazard x     x     x  No obnoxious odor will be generated 

Fossil fuel depletion  x        x x  Fossil fuel will be used for utility operation 

Traffic congestion x     x     x  No traffic congestion will occur 

Noise Hazard x       x   x  Minor noise may be generated during the maintenance  

Heat Generation  x      x   x  Thermal pollution may occur from the solar PV 

Employment    x      x  x Major Employment opportunity during operation 

D
ec

o
m

m
is
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o
n
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g
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Worker accident   x      x  x  Irregularly may occur during the decommissioning 

Dust emission     x      x x  Dust emission will occur during decommissioning 

Solid Waste  x        x x  Solid waste will generate during decommissioning 

Noise/ Vibration passage    x      x x  equipment removal will generate noise 

Traffic congestion   x     x   x  Carrying of equipment’s may create traffic congestion 

Employment    x      x  x 
A moderate amount of employment opportunity during 

the phase  

Air quality Degradation  x        x x  
Removal of the equipment’s will result in dust 

emissions and air quality degradation  

Occupational health hazard  x    x     x  Discretely may occur during the decommissioning 
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Chapter Eight: Environmental & Social Management Plan 

8.1  General Considerations  

The Environmental & Social Management Plan (ESMP) is the synthesis of all proposed 

mitigation and monitoring actions, set to a time frame with specific responsibilities assigned 

and follow-up actions defined. ESMP is a plan of action for avoidance, mitigation, and 

management of the negative impacts of the project. Environmental & Social enhancement is 

also an important component of ESMP. A detailed set of mitigation measures have been 

compiled given the likely impacts associated with the development of the proposed project. 

The ESMP consists of a set of mitigation, monitoring and institutional measures to be taken 

during the design, construction, and operation stages of the project. The ESMP has been 

designed keeping in view the regulatory and other requirements to ensure the following: 

a) Minimum disturbance to the native flora and fauna 

b) Compliance with the air, water, soil, and noise level norms 

c) Conservation of water and energy to the extent possible. 

8.2  Objectives 

This Environmental and Social Management Plan (ESMP) aims at ensuring the application of 

the mitigation and monitoring measures needed to reduce and control the various 

environmental and social impacts associated with the implementation of the proposed project. 

The key objectives of the ESMP are summarized below: 

⮚ Minimizing any adverse environmental, social, and health impacts resulting from 

the project activities; 

⮚ Conducting all project activities by relevant Bangladesh Legislation and 

applicable World Bank guidelines. 

⮚ Implementation of ongoing environmental monitoring programs; 

⮚ Periodic review of the Environmental and Social Management programs to allow 

for iterative improvement; 

⮚ Ensure that all stakeholder concerns are addressed. 

Overall, this ESMP aims at ensuring the application of the mitigation and monitoring measures 

needed to reduce and control the various environmental and social impacts associated with the 

implementation of the proposed project. 

8.3  Environmental & Social Management Plan 

The proposed project may have some impacts on the environment and society which are 

identified in previous sections of this report. An Environmental and Social Management Plan 

along with Health & Safety Plan has been drafted. Details of these are given in the table below. 

The implementation of the ESMP shall be the responsibility of Rising Industries Ltd. Who 

will implement a part of it through the contractor.  
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8.3.1 Management Plan for Pre-Construction, Construction Phase, Operation and 

Decommissioning Phase 

A mitigation measure will be considered as successful when it complies with the 

Environmental Quality Standards (EQS), policies, legal requirements set by JICA Guidelines 

for Environmental and Social Considerations / World Bank Safeguard Policies, and DoE 

environmental guidelines & other relevant GoB legal requirements. In absence of DoE’s own 

EQS, other relevant international or other recognized organization quality standards will be 

applied. 

A summary of mitigation measures identified for the Pre-Construction, Construction Phase, 

Operation, and Decommissioning Phases of the project is presented in Table 26. This also 

identifies the responsibility for implementing the mitigation measures and sources of funds for 

such implementation.
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Table 26: Environmental & Social Mitigation and Management Plan (Pre-construction & Construction, Operation & Decommissioning Phase) 

Project 

Phase 
Project Activity 

Affected 

Component 

Anticipated 

Impact 
Proposed Mitigation Measures 

Implementing 

Organization 

Mitigation Cost 

Source 

P
re

-c
o

n
st

ru
ct

io
n

 a
n

d
 C

o
n

st
r
u

ct
io

n
 P

h
a

se
 

Site clearance, 

leveling 

activities, Civil 

construction, 

mechanical 

construction, 

operating 

construction 

machinery, 

handling and 

hauling of 

construction 

materials 

Landscape  
❖ Change in 

landscape  
❖ Ensure modern architectural design  RIL Authority  Expenses by RIL 

Air Quality ❖ Air Pollution  

❖ Sand and other such dispersible material should be 

stored at the site for a minimum working period. 

❖ Material transportation truck should be covered 

❖ Ensure safe working procedures 

❖ Regular water sprinkled to bare surfaces 

❖ Use low Sulphur diesel to reduce emission  

Appointed 

Contractor 

Expenses included 

in contract cost by 

Contractor 

Water Quality  

❖ Water pollution 

from surface 

run-off 

❖ Blockage of 

drainage 

network  

❖ Surface drainage shall be controlled to divert 

surface runoff away from the construction area 

❖ Strict supervision should be maintained to avoid 

blockage of the nearby river  

Appointed 

Contractor 

Expenses included 

in contract cost by 

Contractor 

Soil Quality  

❖ Soil Pollution  

❖ Chemical 

Spillage 

❖ Minimize waste generation; 

❖ Generated waste will be stored separately by 

labeling under covered sheds; 

❖ Store debris under covered sheds and should be 

disposed-off properly; 

Appointed 

Contractor 

Expenses included 

in contract cost by 

Contractor 

Noise Level  ❖ Noise Pollution  

❖ Noisy construction works to be limited to daytime 

hours 

❖ Ensure strict enforcement on user of ear protectors 

at noisy areas 

❖ Temporary noise barriers should be provided near 

the high noise generating areas like metal cutting 

sites, generator rooms etc. 

❖ Regular noise monitoring 

Appointed 

Contractor 

Expenses included 

in contract cost by 

Contractor 

Human Health 

& 

Environment  

❖ Sanitation and 

Health hazard  

❖ Proper sanitation system would be provided 

❖ Ensuring sufficient numbers of toilets 

❖ Ensure safe potable water supply to the workers 

Appointed 

Contractor 

Expenses included 

in contract cost by 

Contractor 
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Project 

Phase 
Project Activity 

Affected 

Component 

Anticipated 

Impact 
Proposed Mitigation Measures 

Implementing 

Organization 

Mitigation Cost 

Source 

Natural 

Resource  

❖ Water resource 

depletion 

❖ Destruction of 

flora 

❖ Ensure minimal vegetation removal 

❖ Instead of open pipe flow, use water trigger nozzle 

❖ Use recycled water for equipment cleaning  

❖ Regular site inspections for leaks, wastage 

❖ Increase awareness through briefing and posters, 

notices. 

Appointed 

Contractor 

Expenses included 

in contract cost by 

Contractor 

Health and 

Safety  
❖ Occupational 

Health Hazard 

❖ Ensure safe working procedure 

❖ Strict use of PPEs 

Appointed 

Contractor 

Expenses included 

in contract cost by 

Contractor 

O
p

er
a
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o

n
a

l 
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a
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n
a

n
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h
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Regular 

Operation & 

Maintenance 

of the solar 

project 

Water Quality 

Deterioration of the 

surface water 

quality from –  

⮚ Unplanned 

discharge of 

sewage 

⮚ Natural causes 

like excessive 

runoff from rain 

❖ Regularly monitor sewage discharge quality 

❖ Minimize impervious surfaces and increase tree 

plantation 

❖ A planned site for solid waste storage 

❖ Monitor drainage situation especially during the 

wet season 

❖ Ensure proper sanitation facilities  

❖ Increase awareness and training 

RIL Authority Expenses by RIL 

Noise Level 

Noise pollution due 

to- 

⮚ Routine 

operation of 

machinery  

⮚ Workplace 

noise 

⮚ Vehicular 

movement, 

❖ Noise shielding by a baffle wall 

❖ Green belt development  

❖ Strict use of PPEs inside noisy areas 

❖ Regular noise quality monitoring 

❖ Proper management of vehicular traffic and swift 

work practice at the entrance 

RIL Authority Expenses by RIL 
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Project 

Phase 
Project Activity 

Affected 

Component 

Anticipated 

Impact 
Proposed Mitigation Measures 

Implementing 

Organization 

Mitigation Cost 

Source 

Air Quality  

Air Pollution from  

⮚ Emission from 

project and 

maintenance 

activities 

⮚ Discreet solid 

waste disposal 

 

❖ Regular cleaning of the solar panel and project 

works  

❖ Proper management of solid waste 

❖ Effective control of vehicular traffic 

❖ Proper solid waste management system 

❖ Restrict open waste disposal 

RIL Authority Expenses by RIL 
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Regular 

Operation & 

Maintenance 

of the solar 

project 

Groundwater  
❖ Depletion 

of ground 

water level 

❖ Use low flow water faucet & shower head 

❖ Use recycled water for equipment cleaning  

❖ Rain water harvesting 

❖ Awareness and training 

RIL Authority Expenses by RIL 

Soil Quality 

Soil quality may 

degrade through:  

⮚ Discharge of 

hazardous 

waste to open 

space 

⮚ Non-

biodegradable 

solid waste 

disposal into 

open land 

❖ Proper solid waste management system 

❖ Sufficient number of waste handling bins 

❖ Separate collection and storage for hazardous and 

non-hazardous waste 

❖ Awareness and training 

❖ Reuse biodegradable waste as compost 

RIL Authority Expenses by RIL 

Health & 

Safety 

❖ Health hazard 

of employees 

and workers 

❖ Implementation of proper pollution control 

measures 

❖ Provision of medical centers and regular health 

check up 

❖ Provision of sufficient First Aid facilities 

❖ Operators training regarding safe operation and 

maintenance works 

❖ Provision of sufficient PPE, ensure strict PPE use 

RIL Authority Expenses by RIL 
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Project 

Phase 
Project Activity 

Affected 

Component 

Anticipated 

Impact 
Proposed Mitigation Measures 

Implementing 

Organization 

Mitigation Cost 

Source 

❖ Develop Emergency response and disaster 

management plan 

❖ Develop and maintain safety related resource 

manuals 

❖ Effective firefighting systems 

Traffic congestion due to vehicular 

traffic movement  

❖ Sufficient parking facility should be provided 

❖ Proper marking on road and proper signaling 

facility 

❖ Everybody should abide by traffic rules 

RIL Authority Expenses RIL 

D
ec

o
m

m
is

si
o

n
in

g
 P

h
a

se
 

The solar power plant facility is considered a large-scale long-term investment that will contribute to economic benefits to the country through provision of 

power supply, designed in accordance with best practice, taking into account all relevant national and internal codes and legislation. 

The design life of the facility will be approximately 20 years. Therefore, the post-design life is expected to involve rehabilitation, upgrading and 

modernization of the facility, with a possible expansion (retrofitting and addition of new technology). 

As a result, impacts from decommissioning are not expected to arise in the near future unless retrofitting and upgrade of the facility was not feasible. 

However, this, ESIA Study has considered potential decommissioning impacts in case there was a need for the facility to be dismantled and end operations. 

❖ As can be noted from the impact assessment chapter 7, no impacts with high significance are anticipated to take place during decommissioning of the 

project since all facilities will be removed, solar power plant decommissioned, and PV panels will be dismantled and sent for recycling or disposal. 

❖ The main mitigation and monitoring measures to minimize or reduce the environmental and social impacts during decommissioning are anticipated to 

be similar to those identified for the construction phase. 

❖ The solar PV panels that will be used in the project will have a life span of 25 years. Disposal of wasted solar PV modules is very important because 

if not properly decommissioned, the greatest health risk from end-of-life crystalline solar modules arises from lead containing solders. Under the right 

conditions it is possible for the lead to leach into landfill soils and eventually into water bodies. 

❖ While the solar cell is the heart of a photovoltaic system, on a mass basis it accounts for only a small fraction of the total materials required to 

produce a solar panel. The outer glass cover constitutes the largest share of the total mass of a finished crystalline photovoltaic module 

(approximately 65%), followed by the aluminum frame (~20%), the ethylene vinyl acetate encapsulates (~7.5%), the polyvinyl fluoride substrate 

(~2.5%), and the junction box (1%). The solar cells themselves only represent about four percent (4%) of the mass of a finished module. 

❖ Proper decommissioning and recycling of solar panels both ensures that potentially harmful materials are not released into the environment and 

reduces the need for virgin raw materials. In recognition of these facts, the photovoltaic industry is acting voluntarily to implement product take-back 

and recycling programs at the manufacturing level. 
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Project 

Phase 
Project Activity 

Affected 

Component 

Anticipated 

Impact 
Proposed Mitigation Measures 

Implementing 

Organization 

Mitigation Cost 

Source 

 

Anticipated positive impacts of the project are:  

❖ Creation of jobs; 

❖ Beautification of locality; 

❖ Support of local businesses; 

❖ Infrastructure development; 

❖ Revenue to Local Municipal Council; and 

❖ Gains to the economy. 

❖ Local people should be given preference in case of 

recruiting new staffs 

❖ The authority should regularly pay all local taxes 

❖ Should sponsor local development and 

beautification works 

❖ Should take part in social activities 

❖ Conduct social awareness training 

RIL Authority Expenses RIL 
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8.4  Enhancement Plan 

The proposed project involves the installation of a new rooftop solar project on their industrial 

rooftop. Local people and surroundings will also be enthused to get involved in the project due 

to the establishment of the project.  

 As an enhancement plan, it is proposed that the management authority should develop a thick 

green belt all around the project site, proper storm water drainage, and a rainwater harvesting 

system to harvest rainwater and use it to meet daily water demand and reduce pressure on 

groundwater resources. 

8.5  Environmental & Social Monitoring Plan 

8.5.1 General 

An Environmental and Social Monitoring Plan will be prepared to provide guidelines for the 

environmental management plan during the construction and operation phases of the solar grid-

tied Power Plant. The environmental components that will be monitored are those that will be 

positively or negatively affected, or expected to be affected, by construction activity. 

Environmental management is a sustainable way of planning, arranging, supervising, 

organizing, and developing the environment for the maintenance of the preservation of natural 

resources and the prevention or reduction of damage to the environment. The major 

environmental impact, monitoring method, responsible organization, and expense for each 

environmental item in the construction and operation phases for the proposed development are 

listed in Table 27. 

8.5.2 Objectives 

The objective of environmental monitoring during the construction and operation phases is to 

compare the monitored data against the baseline condition collected during the study period to 

assess the effectiveness of the mitigation measures and the protection of the ambient 

environment based on national standards. The main objectives of the pre-construction, 

construction, and operation phase monitoring plans will be to: 

❖ Recommend mitigation measures for any unexpected impact or where the impact level 

exceeds that anticipated in the ESIA; 

❖ Monitor the actual impact of the works on physical, biological, and socioeconomic 

receptors within the project area for indicating the adequacy of the ESIA; 

❖ Ensure the safe disposal of excess construction materials. 

❖ Ensure compliance with legal and community obligations including safety on 

construction sites; 

❖ Evaluate the effectiveness of the mitigation measures proposed in the ESMP and 

recommend improvements, if and when necessary; 

❖ Appraise the adequacy of the ESIA concerning the project’s predicted long-term 

impacts on the physical, biological and socio-economic environment; 
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8.5.3 Monitoring Indicator 

The physical, biological, and social components, which are of particular significance to the 

proposed project, are listed below: 

❖ Air Quality 

❖ Water Quality 

❖ Noise Levels 

❖ Solid & Hazardous Waste Management 

❖ Soil Contamination & Soil Erosion 

These indicators will be evaluated periodically based on the monitoring results, baseline 

conditions, predicted impacts, and mitigation measures. 

A monitoring schedule has been developed based on the environmental components that may 

be affected during the construction and operation of the project is given below in Table-27.
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Table 27: Environmental & Social Monitoring Plan 

Affected 

Component 
Environmental Issue Parameters to be Monitored Location Frequency Responsibility Cost 

Pre-Construction Phase 

Ambient Air 

Quality 
Air Pollution 

SPM, CO, NOx, SO2, PM10, 

PM2.5, CO2 
Around the project site Once  

Contractor/ 3rd Party 

Environmental 

Consultant 

Contractor 

Cost 

Ambient Noise 

Level 

Increase in ambient noise 

levels 
Noise levels Around the project site Once 

Contractor/ 3rd Party 

Environmental 

Consultant 

Contractor 

Cost 

Water Quality 

Contamination of surface 

water 

TSS, TDS, COD, BOD, pH, Oil 

& grease, Total Nitrogen, Total 

Phosphorus, and total coliform 

Nearby water body  Once 

Contractor/ 3rd Party 

Environmental 

Consultant 

Contractor 

Cost 

Groundwater quality 

pH, TDS, Chloride, Alkalinity, 

Hardness, Phosphate, As, Fe, Mn, 

and Coliforms 

Groundwater source Once 
Contractor/ 3rd Party 

Environmental 

Contractor 

Cost 

Occupational 
Health & Safety 

Accidents or incidents 

due to pre-construction 
activities, workers' health 

Near-misses, incidents, 

occupational diseases, dangerous 

occurrences 

Project activity areas 

and construction 
workers camp 

As defined in 
H&S Plan 

Contractor/ EHS Team 

of Contractor 
Contractor 

Cost 

Laborers 
 

Labor Standards 

Random check of 10% of 

the labor force, and 

check that laborers have 

contract letters and check 

age, working conditions 

and documentation 

 
Project Site  

 
Regularly 

Contractor/ EHS Team 

of Contractor 
Contractor 

Cost 
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Affected 

Component 
Environmental Issue Parameters to be Monitored Location Frequency Responsibility Cost 

Construction Phase 

General 
Inspection of mitigation 

compliance 

General compliance with 

mitigation measures presented in 

the ESMP 

Project Activity areas 

and construction 

workers camp 

Daily 
EHS Team of 

Contractor 

Contractor 

Cost 

Ambient Air 

Quality 
Air Pollution 

SPM, CO, NOx, SO2, PM10, 

PM2.5, CO2 
Around the project site Quarterly 

Contractor/ 3rd Party 

Environmental 

Consultant 

Contractor 

Cost 

Ambient Noise 

Level 

Increase in ambient noise 

levels 
Noise levels Around the project site Quarterly 

Contractor/ 3rd Party 

Environmental 

Consultant 

Contractor 

Cost 

Soil Quality 
Quality of filling earth/ 

sand 

pH, salinity, NH4+, total- P, 

heavy metals, oil & grease 
Project site Once 

Contractor/ 3rd Party 

Environmental 

Contractor 

Cost 

Water Quality 

Contamination of 

surface water 

TSS, TDS, COD, BOD, pH, 

Oil & grease, Total Nitrogen, 

Total Phosphorus and total 

coliform 

Nearby water body  Quarterly 

Contractor/ 3rd Party 

Environmental 

Consultant 

Contractor 

Cost 

Contamination of 

Groundwater  

pH, TDS, Chloride, 

Alkalinity, Hardness, 

Phosphate, As, Fe, Mn and 

Coliforms 

Groundwater source Quarterly 
Contractor/ 3rd Party 

Environmental 

Contractor 

Cost 

Occupational 

Health & 

Safety 

Accidents or incidents 

due to construction 

activities, workers' 

health 

Near-misses, incidents, 

occupational diseases, 

dangerous occurrences 

Project activity areas 

and construction 

workers camp 

As defined in 

H&S Plan 

Contractor/ EHS 

Team of Contractor 

Contractor 

Cost 
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Affected 

Component 
Environmental Issue Parameters to be Monitored Location Frequency Responsibility Cost 

Operation & Maintenance Phase 

General 
Inspection Of Mitigation 

Compliance 

General compliance with 

mitigation measures presented in 

the ESMP 

Project Activity areas  Daily EHS Team of  RIL 
Included in 

RIL O&M cost 

Air Quality Ambient Air Quality 
SPM, CO, NOx, SO2, PM10, 

PM2.5, CO2, Temperature 
Around the project site Quarterly RIL Authority RIL cost 

Ambient Noise 

Level 
Ambient Noise Level Noise Level 

Noise at different 

locations 
Quarterly RIL Authority RIL cost 

Water Quality Ground Water Quality 

pH, TDS, Chloride, 

Alkalinity, Hardness, 

Phosphate, As, Fe, Mn and 

Coliforms 

At ground water 

extraction point 
Quarterly RIL Authority RIL cost 

Solid & 

Hazardous 

Waste 

PV panels Solid waste Waste storage area Yearly  RIL Authority RIL cost 

Worker Health 

And Safety 

Accidents or incidents 

due to operation and 

maintenance activities, 

workers health 

Near-misses, incidents, 

occupational diseases, dangerous 

occurrence etc. 

Project activities areas 
As defined in 

H&S plan 
RIL Authority RIL cost 
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Affected 

Component 
Environmental Issue Parameters to be Monitored Location Frequency Responsibility Cost 

Decommissioning Phase  

General 
Inspection Of Mitigation 

Compliance 

General compliance with 

mitigation measures presented in 

the EMP 

Project Activity areas 

and construction 

workers camp 

Daily EHS Team of RIL 
Included in 

RIL cost 

Air Quality Ambient Air Quality 
SPM, CO, NOx, SO2, PM10, 

PM2.5, CO2 
Around the project site Quarterly RIL Authority RIL cost 

Ambient Noise 

Level 
Ambient Noise Level Noise Level 

Noise at different 

locations 
Quarterly RIL Authority RIL cost 

Water Quality 

Ground Water Quality 

pH, TDS, Chloride, Alkalinity, 

Hardness, Phosphate, As, Fe, Mn 

and Coliforms 

At ground water 

extraction point 

 
 

Quarterly RIL Authority      RIL cost 

Surface Water Quality 

TSS, TDS, COD, BOD, pH, Oil 

& grease, Total Nitrogen, Total 

Phosphorus and total coliform 

At surface water 

extraction point 
Quarterly RIL Authority RIL cost 

Solid & 

Hazardous 

Waste 

PV panels 
Solid waste or chemicals from 

PV panels  
Waste storage area Yearly  RIL Authority RIL cost 

Works Health 

And Safety 

Accidents or incidents 

due to decommissioning 

activities, workers health 

Near-misses, incidents, 

occupational diseases, dangerous 

occurrence etc. 

Project activities areas 
As defined in 

H&S plan 
RIL Authority      RIL cost 
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8.6  Cost Estimation for Environmental & Social Monitoring  

The estimated budget for the implementation of the mitigation and monitoring measures 

proposed in the ESMP is presented in Table 28, Table 29 & Table 30. The overall costs of the 

ESMP will comprise.  

❖ Environmental and social monitoring through sample collection and analysis; 

❖ Any remedial measures necessary to reduce or avoid environmental and social damage; 

❖ Designing and implementing all mitigating and enhancement measures; 

The following are the cost of monitoring the environmental and social parameters during the 

pre-construction, construction, and operation period of the proposed project respectively.  

The total budget is estimated as BDT Tk. 08, 24,000. This budget does not include the 

decommissioning stage since the minimum operation period is 20 years and the rate will vary 

largely from the present cost.  

Table 28: Tentative Cost for Environmental & Social Monitoring During Pre- Construction Phase 

Item Parameters 
Unit Cost 

(Taka) 
Frequency 

Per Year 
Total Cost Per 

Year (Taka) 

Ambient Air 

Quality 
SPM, CO, NOx, SO2, PM10, PM2.5, CO2 20,000.00 01 20,000.00 

Groundwater 

Quality 

pH, TDS, Chloride, Alkalinity, 

Hardness, Phosphate, As, Fe, Mn, and 

Coliforms 

10,000.00 01 10,000.00 

Surface Water 
Quality 

TSS, TDS, COD, BOD, pH, Oil & 

grease, Total Nitrogen, Total 

Phosphorus and total coliform 

8,000.00 01 8,000.00 

Ambient 

Noise Level 
Noise at different locations 10,000.00 01 10,000.00 

Health And 

Safety 

Measures 

PPEs for workers, safety equipment’s, 

monitoring 
60,000.00 01 60,000.00 

Total Cost 1,08,000.00 

 

Table 29: Tentative Cost for Environmental & Social Monitoring During Construction Phase 

Item Parameters 
Unit Cost 

(Taka) 
Frequency 

Per Year 
Total Cost Per 

Year (Taka) 

Ambient Air 

Quality 
SPM, CO, NOx, SO2, PM10, PM2.5, 

CO2 
25,000.00 04 1,00,000.00 

Groundwater 

Quality 

pH, TDS, Chloride, Alkalinity, 

Hardness, Phosphate, As, Fe, Mn, and 

Coliforms 

12,000.00 04 48,000.00 
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Item Parameters 
Unit Cost 

(Taka) 
Frequency 

Per Year 
Total Cost Per 

Year (Taka) 

Surface Water 
Quality 

TSS, TDS, COD, BOD, pH, Oil & 

grease, Total Nitrogen, Total 

Phosphorus and total coliform 

10,000.00 04 40,000.00 

Soil Quality 
pH, salinity, NH4+, total- P, heavy 

metals, oil & grease and soil quality 
1,00,000.00 01 1,00,000.00 

Ambient 

Noise Level 
Noise at different locations 10,000.00 04 40,000.00 

Health And 

Safety 

Measures 

PPEs for workers, safety equipment’s, 

monitoring 
80,000.00 01 80,000.00 

Total Cost 4,08,000.00 

 

Table 30: Tentative Cost for Environmental & Social Monitoring During Operational Phase 

Item Parameters 
Unit Cost 

(Taka) 
Frequency 

Per Year 

Total Cost Per 

Year (Taka) 

Ambient Air 

Quality 
SPM, CO, NOx, SO2, PM10, PM2.5, 

CO2 
25,000.00 04 100,000.00 

Groundwater 

Quality 

pH, TDS, Chloride, Alkalinity, 

Hardness, Phosphate, As, Fe, Mn, and 

Coliforms 

12,000.00 04 48,000.00 

Surface Water 
Quality 

TSS, TDS, COD, BOD, pH, Oil & 

grease, Total Nitrogen, Total 

Phosphorus and total coliform 

10,000.00 04 40,000.00 

Ambient 

Noise Level 
Noise at different locations 10,000.00 04 40,000.00 

Health And 

Safety 

Measures 

PPEs for workers, safety equipment’s, 

monitoring 
80,000.00 01 80,000.00 

Total Cost 3,08,000.00 
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Chapter Nine: Environmental & Social Benefit 

9.1 General  

Energy is one of the most important basic ingredients required to alleviate poverty and bring 

about the socioeconomic development of a country. Fossil fuel, sunlight, air, water source, and 

nuclear power plant are the sources of energy throughout the world. A major energy source is 

still fossil fuel but the reserve is declining. Fossil fuel is being used though it emits greenhouse 

gases for global warming which is a threat to climate change and sustainable development. In 

this situation, sustainable and secure energy is a major concern worldwide. Under these 

circumstances, there is a transition underway in the energy sector. It is happening due to a 

decline in fossil fuel availability, the reduction of global emissions for mitigating climate 

change, and energy security. Under the changed perspective renewable energy especially solar 

energy is becoming popular for its significance in contributing to global climate change and 

carbon trading prospects. United Nations Framework Convention on Climate Change 

(UNFCC) has taken initiative for Clean Development Mechanism (CDM). In this context, solar 

energy is becoming a widespread source of energy throughout the world. To meet the growing 

demand for power in industries, transportation, and household use many developed countries 

are already using solar energy as a renewable source. This is not only meeting the bigger 

portion of energy demand but also providing significant socio-economic benefits and helping 

to maintain a clean environment. 

Renewable energy technologies have experienced rapid deployment over the past few years, 

mainly driven by the ambition to improve energy security, enhance energy access and mitigate 

climate change. Many countries are now exploring ways to stimulate social and economic 

growth through the development of the renewable energy sector. Investment in renewable 

energy can generate new sources of growth, increase income, improve trade balances, 

contribute to industrial development and create jobs. While such socio-economic benefits are 

increasingly gaining prominence in the global renewable energy debate, specific analytical 

work and empirical evidence on this important subject remain relatively limited. 

Bangladesh is a densely populated tropical country that has no sufficient supply of energy. At 

present around 62 percent (including renewable energy) of the population has access to 

electricity, and the per capita energy consumption is only 321 KWh per annum (Website: 

Power Division, (GoB). The remaining 38 percent of the population depends on costly kerosene 

and natural sources. Bangladesh is still very centralized in its capital city. Many locations 

outside the capital do not get proper attention. Poor people cannot afford to have electricity for 

their daily activities. Many remote islands and highlands are not connected to national 

gridlines. Since expanding the national grid in those isolated areas is very expensive and not 

cost-effective, solar energy could be an effective alternative to fulfill the electricity requirement 

in these off-grid areas.  

As a developing country, Bangladesh and its people are suffering from power and electricity 

shortages. But the geographical situation and favorable climate conditions provide a 

tremendous opportunity to utilize solar power for almost every aspect of our rural, urban, and 

semi-urban livelihood of the Bangladeshi population. 
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Solar energy-based rural electrification began in the country in 1988 at Norshingdi. Power 

Development Board (BPDB), Rural Electrification Board (REB), Local Government 

Engineering Directorate (LGED), Infrastructure Development Company Limited (IDCOL), 

and a significant number of private sector agencies including Non-Government Organizations 

(NGO) are involved in solar electricity development. 

Solar electricity is increasingly being used in a wide range of off-grid applications.  

9.2 Energy & Climate Concern  

The technological innovation of solar energy enables solar panels to capture the heat of the sun 

and utilize the energy to generate power and electricity for homes, buildings, and cities. Solar 

panels help maximize the earth's resources and conserve energy. However, many 

environmental benefits can result from the use of solar energy including, 

Solar reduces air pollution: Harmful carbon dioxide and methane emissions from fossil fuels, 

our traditional energy source, are leading contributors to global warming and decreased air 

quality. But generating electricity with solar panels produces no greenhouse gasses whatsoever. 

The solar capacity currently installed across the United States is expected to offset as much as 

16.8 million metric tons of carbon dioxide a year. That's a huge step towards mitigating the 

human impact of climate change. 

Solar reduces water pollution: While all manufacturing processes require some water, solar 

photovoltaic cells don't need water to generate electricity. This is one of the biggest, yet least 

talked about environmental benefits of solar. Traditional biomass and geothermal power plants, 

such as natural gas and coal-fired facilities, require massive amounts of water to facilitate their 

vital cooling requirements. With solar energy there is no pollution of local water resources, nor 

does their operation (which again requires NO water) strain local supplies through the 

competition with agriculture, drinking systems, and other vital water needs. 

Solar reduces the need for finite resources: Solar energy is renewable. The sun is the world's 

most abundant energy source, producing an amazing 173,000 terawatts of solar energy every 

second. That's more than 10,000 times the world's total combined energy use, and it can be 

used over and over again. In contrast, fossil fuels are non-renewable and while they may seem 

in abundance today, there will come a time when the world will run out. Or, the cost of finding 

and extracting these sources will become too expensive. By that time, the resulting damage to 

our financial infrastructure and environment may be unrepairable. Switching to solar today is 

the best way to hedge against the reality of finite fuel resources.  

 

 

9.3 Energy & Livelihood Concern  

The belief is that the provision of electricity in rural areas can bring about desired socio-

economic changes (increased economic opportunities, and improved health and education 

facilities). First, it is argued that electrification only brings changes to resource-rich 

households, and second, that it drains the resource-scarce rural economy. However, changes in 
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electrified areas might demonstrate some positive outcomes. The development of micro-

enterprises in rural areas is linked with the increase in access and use of grid electricity services, 

leading to changes in micro-enterprises, and changes in livelihood characteristics of 

entrepreneurs, employees, and community members in areas where these enterprises are 

located. Micro-enterprises are important in their role as contributors to the economy of the rural 

poor especially women, the technological development of rural people, and their potential for 

employment creation.  

9.4 Energy & Economy Concern  

Less investment during installation: Apart from the initial investment in solar panels, there is 

no other cost involved in the generation of solar power. The savings made from going off-grid 

can easily be invested in other projects. This can not only be done by different industries, but 

also by individuals. Commercial solar projects are also profitable for many industries as these 

ensure the use of solar energy for powering different machines and equipment. 

Power in remote areas: There are many areas like mountains, forests, and islands, which do 

not receive power, owing to their remote location. Solar power is certainly a blessing in 

disguise for these areas. Remote and rural areas are now taking advantage of power to initiate 

different development projects in their areas. Consequently, education and medical facilities 

have increased in these areas with the introduction of solar power. 

Lower power costs: The ever-increasing cost of fuel and power has become a big issue for 

many under-developed and developing countries. The socio-economic condition of people 

living in these areas is not as per the normal standard. Hence, it becomes imperative to provide 

these people with cheap power and energy. The governments in these areas look for options, 

like solar energy, to initiate a better and proper distribution of power. This has also helped these 

people to grow and develop themselves so that they can erase the economic inequality in the 

country. 

Power in the hand of the masses: The control of energy and manufacturing is still in the hands 

of the capitalists, which is increasing the exploitation of the masses. The biggest weapon in the 

hands of capitalists is energy and power. Solar energy shifts this power in the hands of the 

masses as communities and smaller groups can easily go off the power grid. 
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Chapter Ten: Stakeholder Consultation 

10.1 General 

Stakeholder or public consultation is a means of involving all primary and secondary 

stakeholders in the project’s decision-making process to address their concerns, improve 

project design, and give the project legitimacy. Stakeholder consultation, if conducted in a 

participatory and objective manner, is a means of enhancing project sustainability. Community 

input (both knowledge and values) on socioeconomic and environmental issues can greatly 

enhance the quality of decision-making.  

Stakeholder consultation was therefore conducted in the project area not only to satisfy the 

legal requirements of the ESIA process in Bangladesh but also to improve and enhance the 

social and environmental design of the project. 

 

For this section, public participation & community consultation was conducted inside the 

premises as well as in the adjacent areas.  

10.2 Objectives of Stakeholders Consultation 

The process of public participation and consultation was endorsed in the United Nations 

Conference on the Environment and Development (UNCED) in 1992 through one of the key 

documents of the conference Agenda 21. Agenda 21 is a comprehensive strategy for global 

action on sustainable development and deals with issues regarding humanitarian action with 

the environment. It emphasizes the role of public participation in environmental decision-

making for the achievement of sustainable development. 

For projects that have environmental and social impacts, consultation is not a single 

conversation but a series of opportunities to create understanding about the project among those 

it will likely affect or interest, and to learn how these external parties view the project and its 

attendant risks, impacts, opportunities, and mitigation measures. 

Listening to stakeholder concerns and feedback can be a valuable source of information that 

can improve project design and outcomes and help a company to identify and control external 

risks. It can also form the basis for future collaboration and partnerships.  

For stakeholders, a company’s consultation process is an opportunity to get information, as 

well as to educate company staff about the local context in which a project will take place, to 

raise issues and concerns, ask questions, and potentially help shape the project by making 

suggestions for the company to consider and respond to. 

Through the public consultation process, RIL hopes to: 

❖ Promote a better understanding of the project, its objective, and its likely impact; 

❖ Identify and address concerns of all interested and affected parties of the project area; 

❖ Provide a means to identify and resolve issues before plans are finalized and development 

commences, thus avoiding public anger and resentment and potentially costly delays; 
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❖ Encourage transparency and inculcate trust among various stakeholders to promote 

cooperation and partnership with the communities and local leadership. 

10.3 Consultation Process 

Primary stakeholders were consulted during informal and formal meetings held in the project 

area. The consultation process was carried out in the Bangla language. During these meetings, 

a simple, non-technical, description of the project was given, with an overview of the project’s 

likely human and environmental impact. This was followed by an open discussion allowing 

participants to voice their concerns and opinions. In addition to providing communities with 

information on the proposed project, their feedback was documented during the primary 

stakeholder consultation. The issues and suggestions raised were recorded in field notes for 

analysis and interpretation. 

By reaching out to a wider segment of the population and using various communication tools—

such as participatory needs assessment, community consultation meetings, focus group 

discussions, in-depth interviews, and participatory rural appraisal—ESIA involved the 

community in active decision-making. This process will continue even after this ESIA has been 

submitted, as well as during future ESIAs in which similar tools will be used to create 

consensus among stakeholders on specific environmental and social issues in the context of a 

proposed project. 

Secondary stakeholder consultation includes face-to-face meetings and telephonic 

conversations with representatives of local government offices, welfare organizations, NGOs, 

and nearby hospitals. They were briefed on the ESIA process, the project design and function, 

and the potential negative and positive impact of the project on the area’s environment and 

communities. 

It was important not to raise community expectations unnecessarily or unrealistically during 

the stakeholder consultation meetings to avoid undue conflict with local leaders or local 

administrators. The issues recorded in the consultation process were examined, validated, and 

addressed in the ESIA report. 

10.4 Stakeholder Consultation Technique  

In recognition of the diversity of views within any community, it is very important to obtain a 

clear understanding of the different stakeholders and to analyze their capacity and willingness 

to be involved in some or all of the project and its planning process. It is also important to 

examine how community skills, resources, and ‘local knowledge can be applied to improve 

project design and implementation. All of this can be achieved by careful use of the various 

tools of Stakeholder Consultation. Therefore, the following participatory techniques were 

employed during stakeholder consultations: 

❖ Informal meetings and interviews with communities in surrounding areas. 

❖ Focus Groups with women, elders, and men participants in the surrounding areas. 
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10.5 Stakeholder Consulted  

In the consultation process for ESIA, the following key stakeholders were consulted: 

❖ Local communities, men, and local elders attended meetings. 

❖ Social Development oriented NGOs 

 

Meetings with stakeholders consisted of community consultation meetings, focus group 

discussions, and in-depth interviews with men. The location of the meetings, the process 

followed, and the outcomes are discussed in this section. 

10.6 Questionnaire of the Consultation  

The following questions were asked to conduct the public consultation. The images of the 

questionnaire survey are mentioned below here. 

Questions 

❖ Do you know what kind of project will be constructed here? 

❖ Do you have a solar project installed in your house? 

❖ Do you know the importance of the solar project? 

❖ What is your opinion on solar projects? 

❖ What do you think about the employment opportunity this project will create? 

❖ What do you think about the environmental impacts this project will generate? 

❖ Do you think this project will develop the surrounding area? 

❖ What is your opinion on the establishment of the project? 

❖ Do you face any problems due to the construction of the project? 

10.7 Stakeholder Concerns and Recommendations  

The findings of the Community consultations are considered and all these have been addressed 

in various sections of the ESIA, and the mitigation plans have been incorporated into the 

ESMP. A summary of the various stakeholder consultations is given below. 

10.7.1 Focus Group Discussion with Affected Community 

As a part of a focus group discussion with affected communities, on 17th May 2023, there were 

consultations with the workers working on the project site. In addition, there were consultations 

with female respondents as well. During this consultation, it has been tried to ensure the 

presence of all classes of people has been documented, which is in the following sections: 

Outcome: 

The major findings of large public consultation are: 

❖ Local people are aware of the proposed project; 

❖ They are expecting employment during the construction and operation phases of the 

project; 

❖ The local people don’t find any disturbance of noise as the project is far from the 

locality. 
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❖ People don’t experience any problem during loading and unloading from the project. 

❖ Women and young girls don’t find any kind of social harassment from the male workers           

while passing the project site. 

❖ The health safety relevant to traffic movement appears to be a major concern for the 

community 

❖ Inadequate attention to the scope of oil spillage may result in adverse outcomes for the 

community. 

❖ People consider the project as beneficial.  

10.7.2 Consultation with Government Official 

As part of the consultation with government officials, on 17th May, 2023, the ESIA Team tried 

to consult with the Thana Nirbahi Officer, Saturia Upazilla. The team tried to communicate 

with other officials as well but they couldn’t reach them.  

10.7.3 Consultation with Locals 

As part of the consultation with local elites, on 17th May, 2023, there was a consultation with 

many local people of all ages.  

Outcome: 

The major findings of consultation with local communities are: 

❖ There should be job opportunities for the local people on a priority basis;  

❖ Adequate health safety is to be ensured in relevant to traffic movement.  

❖ This project offers an opportunity to income generate for the community  

❖ The local community will provide all sorts of required facilities for the project 

The community consultations demonstrated that goodwill towards the project proponents 

indeed exists; approval for project activities by the communities was evident. The consultations 

were considered a good gesture and appreciated, especially by the workers.  

The average economic condition of the local communities is such that communities are looking 

to any project proponent to improve their financial well-being largely. RIL recognizes that 

benefits from the project should be distributed judiciously and equitably especially among 

primary stakeholders in the project area and will continue to ensure that this principle is 

followed in its projects and community development program. 

The proposed project will be located on the industrial rooftop of RIL. As no case of relocation 

or land acquisition is needed, therefore, the resettlement issue does not apply to the proposed 

project. 

Communities in the project area emphasized that local people should be given priority when 

employing people for various project-related works and activities according to their skills. 
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A non-local workforce coming into the project area that will not be aware of the local customs 

and norms may result in conflicts with the local community, keeping in mind the sensitive law 

and order situation and culture of the area. 

 

Chapter Eleven: Conclusion 

11.1 Conclusion  

An Environmental and Social Impact Assessment (ESIA) study has been carried out for the 

proposed project according to the requirement of the DoE, IDCOL, JICA, KfW, and WB for 

necessary environmental clearances. The ESIA has been prepared by identifying the potential 

impacts, assessing them, and recommending possible mitigation and enhancing measures for 

negative and positive impacts, respectively. While impact assessment, minimal negative 

environmental impacts on location, planning, design, pre-construction, construction, operation, 

and decommissioning phase are anticipated, mostly during the construction and operation of 

the project.  

Proper maintenance of the machinery could reduce the emission of air pollutants. Based on the 

environmental assessment and surveys conducted for the project, associated potential adverse 

environmental impacts can be mitigated to an acceptable level by the adequate implementation 

of the measures as stated in the ESIA. Adequate provisions should be made in the project to 

cover the environmental mitigation and monitoring requirements, and their associated costs. 

No possible environmental impacts will be made by the operation of the project. Since it is 

understood that the project proponent (RIL) is committed to taking the necessary steps to 

address any environmental problems, the selected location seems to be acceptable for the 

proposed project. 

The findings of this ESIA suggest that the project involves some environmental impacts 

(mostly localized in nature) to which further careful attention should be given to the 

construction, operation, and maintenance of the project to minimize/mitigate and offset the 

adverse effects. The possible negative impacts are not severe, and the adverse impacts if duly 

addressed, as stated in the ESMP, could be minimized without much effort, though they would 

require attention and positive commitment from the plant management. 

 

The location of the project is environmentally advantageous condition as has already been 

mentioned. However, adequate and effective pollution prevention, abatement, and control 

measure, proper and careful operation and maintenance, and regular and effective 

environmental monitoring with adequate staff and budgetary provision, and reporting to DoE, 

IDCOL, JICA, KfW, and WB should be ensured. 

However, no development can be expected without any adverse impact on the environment. 

The beneficial impacts on the nation, as well as human beings, would only be meaningful and 

sustainable development would only be possible if the adverse effects are minimized through 

strict maintenance and control measures as adopted and further suggested for this project.  
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Finally, it can be concluded that the location of the project is environmentally acceptable and 

it is expected that the project proponent will follow all environmentally compatible steps during 

construction and operation which sets a positive example as an environment-friendly industrial 

facility. No follow-up study would be required for the proposed project and Environmental 

Clearance Certificate could be issued in favor of the project. 

11.2 Recommendations 

Recommendations made for the project development based on the ESIA study are given below: 

❖ The proposed environment and social management plan should be implemented strictly 

in both the operation and construction phase 

❖ The provision of green belt development and segregated storm water drainage should 

have been adhered to. 

❖ A waste management system should be developed by implementing a national 3R 

strategy. 

❖ Proper training in maintaining the environment, health, and safety should be given to 

the project management unit in both the construction and operation phases. 

❖ The Environmental Health and Safety system should be upgraded continuously with 

further expansion to maintain sustainable development. 

❖ Traffic management should be monitored and proper mitigation measures should be 

taken accordingly.  

❖ Regular road watering/spraying should be done and ensured by the EHS head to reduce 

the dust emission as much as possible  

❖ Monthly health inspections and training as per the training calendar should be 

conducted and maintained by RIL.  

❖ Proper use of PPEs (helmet, safety shoe, mask, harness, etc.) and their implementation 

should be made sure.  

❖ An On-site, emergency response team should be present.  
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Annexure 

Annexure A 
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Ambient Air Quality Test Report 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

189 | Page 

 

Annexure B 
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Ambient Noise Level Test Report 
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Annexure C 
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Ground Water Test Reports 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

195 | Page 

 

Annexure D 

 



Installation of 3.1 MWp Rooftop Solar PV System at Rising Industries Ltd. 

196 | Page 

 

 
 

Surface Water Test Reports 
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Annexure E 

  

  

  

  
Pictorial Evidence of Stakeholder Engagement  

 

 

 

 


