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EXECUTIVE SUMMARY 

E-1 Introduction 

Background of the Project 

The Dhaka-Chattogram-Cox’s Bazar Highway is the major roadway of Bangladesh in terms of its 

importance in national economy. This is the main transport and distribution way for the goods from 

Chattogram Port, the largest functional sea port of the country. Although Dhaka-Chattogram portion of 

the highway was widened and developed from two-lane to four-lane road, the Chattogram-Cox’s Bazar 

portion remained a two-lane road. However, the attention is given to develop this portion as the 

significance of the road will be increased after completion of the deep-sea port, which is currently under 

construction in Matarbari, Cox’s Bazar. As the primary transport route to Matarbari Port, the 

Chattogram-Cox’s Bazar Highway is expected to become a key route for freight traffic, connecting the 

port to Dhaka and Chattogram, the country’s commercial and industrial centers. According to the 

Matarbari Port Development Project (2017), the necessary travel time from Matarbari Port to 

Chattogram (approx. 130 km) is estimated to increase from 123 minutes in 2017 to 438 minutes in 2035. 

Anticipating the opening of Matarbari Port, the Chattogram - Cox’s Bazar Highway Improvement Project 

(CCHIP) will contribute to the smooth and safe transport of passengers and freight through the 

construction of flyovers and bypass roads in urban sections of the major transport route N1 between 

Chattogram and Cox’s Bazar, and is consistent with the policies of the Government of Bangladesh. For 

this purpose, five major bottleneck points, viz. Patiya, Dohazari, Keranihat, Lohagara, and Chakaria 

have been identified where outer road/bypass or flyover will be constructed. 

Overview of the Project 

The project will construct four bypass roads in Patiya, Dohazari, Lohagara, and Chakaria bottleneck 

area. In Keranihat, the construction of flyover is under consideration instead of a bypass road. However, 

there is also a bypass option in Keranihat, which is subject to the EIA study. There is already a bypass 

in Patiya constructed few years back. The new bypass will be constructed along the old bypass 

alignment, however, there will be distortion in some locations to straighten the road. In addition to the 

the bypass and flyover in major bottleneck area, a couple of minor bottleneck areas have also been 

considered for improvement. 

Scope of the Study 

The main objectives of the Environmental Impact Assessment (EIA) study are to identify and assess 

potential impacts on natural and social environment and pollution caused by the Project and to prepare 

an EIA Study Report which includes environmental management plan & monitoring plan for the 

necessary actions to the identified impacts. 

E-2 Methodology 

The study was conducted following appropriate methodology, including secondary data collection, 

primary data collection, literature review, qualitative survey, impact identification and evaluation, 

preparing management and monitoring plan, and preparing emergency response plan. A brief 

description of the components of methodology is given below: 

Data Collection: Both primary and secondary data have been collected for this study. The primary data 

were collected through baseline study, including baseline environmental study and ecological survey. 

The baseline environmental study includes several environmental components like ambient air quality, 

weather, noise level, and surface water quality. On the other hand, the ecological survey includes 

natural habitats, flora, and fauna. The secondary data were collected from government organizations, 

previous reports, research papers, etc. 
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Qualitative Survey: In addition to quantitative environmental and ecological survey, the qualitative 

survey has also been conducted. The qualitative survey includes Focus Group Discussion (FGD), Key 

Informants Interview (KII), and Public Consultation Meeting (PCM). The PCM was conducted in two 

stages, such as scoping stage before identification of impacts and disclosure stage after identification 

of impacts. 

Impact Identification: The potential impacts of the project, including the impacts during construction 

phase and operation phase have been identified. The identified impacts are grouped in three areas, 

such as impacts on physical environment, impacts on ecological resources, and impacts on social 

environment. After impact identification, appropriate mitigation measures during and after construction 

period are suggested. 

Formulating Management and Monitoring Plan: An Environmental and Social Management and 

Monitoring Plan has been formulated to implement the mitigation measures as well as to monitor the 

progress. The report also set monitoring parameters, monitoring frequency, implementation and 

supervision organization, and budget. 

Formulating Emergency Plan: An emergency response plan has been prepared to mitigate, response, 

and manage the emergency situations like fire, accident, flood, earthquake, vandalism, electric and 

falling hazards, etc. Besides, the organization and responsibilities of emergency response team have 

also been suggested. 

E-3 Legislative, Regulation and Policy Consideration 

There are several policies, laws, and rules related to environmental protection and safeguard 

established in Bangladesh. The important policy includes National Environmental Policy 2018 and 

National Environmental Management Action Plan 1995, which formulated the master framework of 

nationwide environmental actions with a set of broad sector wise action guidelines. National 

environmental laws and regulations include Environmental Conservation Act 1995, and Environmental 

Conservation Rules 1997 (ECR 1997). The ECR 1997 established reference values of different 

pollutants, including air, water, noise, and effluent. It also formulated the necessity of obtaining 

Environmental Clearance Certificate (ECC) and conducting Environmental Impact Assessment (EIA) 

for designated industries and development projects. The rules defined four categories for industries and 

construction projects based on the magnitude of the impacts and set the procedure of obtaining ECC 

for each category. There are some laws and rules that established the provisions related to health safety 

and environmental safeguard and management in industries and projects. They laws are: Bangladesh 

Labor Act 2006, Public Health Emergency Provisions Ordinance 1994, Maternity Benefit Act 1950, etc. 

Moreover, the Acquisition and Requisition of Immovable Property Act 2017 has also been considered 

for this study. 

JICA also set Guidelines for Environmental and Social Considerations. In this regulation, the projects 

are categorized into four categories on the basis of their impact severity and extent. The Project, as per 

the above categorization, falls under Category A for the purpose of environmental investigations. Gap 

analysis and gap filling measures between GoB regulations and JICA Guidelines also been discussed 

for this project. In addition to these, required permits and approvals before/during and after construction 

also considered during this study. 

E-4 Project Description 

Project Activities and Characteristics 

The project will be implemented in five major bottleneck areas, e.g., Patiya, Dohazari, Keranihat, 

Lohagara, and Chakaria situated in five Upazilas, such as Patiya, Chandanaish, Satkania, Lohagara, 

and Chakaria. The length of bypass/flyover in Patiya, Dohazari, Keranihat, Lohagara, and Chakaria will 

be 5.4, 3.3, 3.5, 5.1, and 6.8 km, respectively. In Patiya, Dohazari, and Lohagara, the main road will be 

a 04-lane carriageway with provision of space for future expansion to build another lane on both sides. 
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That means the main road will be consists of 06-lanes in future. Also, there will be two service roads on 

both sides of main road and the width of service lane will be 02-lane on each side. In Chakaria, the 

main road will be a 04-lane carriageway with two service roads on both sides of main road and the width 

of service lane will be 02-lane on each side. In Keranihat, the viaduct of flyover will accommodate a 

roadway of 06-lanes. 

Alternatives of the Alignment 

Several alternative options for the alignment of bypass roads in Patiya, Dohazari, Keranihat, Lohagara, 

and Chakaria were primarily examined. A flyover option has also been examined instead of bypass in 

Keranihat. To select a final alignment out of many alternatives, different controlling factors like location 

of agricultural land, settlement, water body, railway, electric grid line, bridge, protected area, etc. have 

been considered. Finally, a bypass alignment has been selected in Patiya, Dohazari, Lohagara, and 

Chakaria. On the other hand, a flyover option is selected in Keranihat due to interruption by Chattogram-

Cox’s Bazar Railway. 

E-5 Baseline Environmental Condition 

The baseline environmental condition describes the current environmental characteristics of project 

areas, including physical environment, biological environment, and environmental quality. The physical 

environment of project areas includes geological characteristics, topography, soil characteristics, 

climate, and water resources. 

Physical Environment 

Chattogram area is situated within the tertiary hill region of folded flank of Bengal fore deep. The folded 

part is composed of the Tipam sandstone formation and Girujan clay formation of Pliocene age at the 

bottom and Dupi Tila formation of Plio-Pleistocene age at the top. The project area is comparatively 

plain with slight variations in altitude. The alignment of Chattogram-Cox’s Bazar Highway goes through 

a foothill region of Chittagong Hill Tracts. There are two types of soil, e.g., grey piedmont soil and acidic 

sulphate soil in the project area. The soils of greater Chittagong region consist of hard red clay with a 

mixture of fine brown sand. The project area is situated in south-eastern climatic sub-zone, which covers 

both Chattogram and Cox’s Bazar District. The mean temperature varies from 13 to 32°C and the 

average rainfall is 254 cm on an annual basis. 

Biological Environment 

The biological environment deals with the biodiversity of project areas, including flora, fauna, and 

habitats. Generally, wildlife habitats of Chattogram and Cox’s Bazar district is covered by hill forest, 

massive coastal belt, river system, wetland, and homestead vegetation. There are different types of 

habitats in the project area like river, pond, wetland, crop land, agricultural land, forest, homestead 

vegetation, wildlife habitat, etc. The major floral species found in the project area includes Colocasia 

Esculenta, Hydrilla verticillata, Eichhornia crassipes, Mangifera indica, Ziziphus mauritiana, Musa 

acuminate, Albizia lebbeck, Citrus aurantifolia, Tectona grandis, Dalbergia sissoo, Areca catechu, 

Artocarpus chaplasha, Tectona grandis, etc. The major faunal species found in the project area includes 

Duttaphrynus melanostictus, Xenochrophis piscator, Herpestes auropunctatus, Elephas maximus, 

Macaca mulatta, Hierococcyx varius, Otus sunia, Corvus macrorhynchos, Corvus splendens, etc. There 

are several fish species found the project areas during ecological survey, including Anabas testudineus, 

Ilisha megaloptera, Heteropneustes nani, Amblypharyngodon microlepis, Channa striatas, Clarias 

batrachus, etc. 

Environmental Quality 

Environmental quality refers to the existing characteristics of the components of natural environment, 

e.g., air, water, noise, vibration, etc. that have significant impacts on health and standard of living of 

human. Ambient air quality has been monitored in 12 locations during monsoon and winter season. 

Two air quality monitoring locations were selected from each alignment option. Different parameters of 
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air quality, including PM10, PM2.5, NO2, SO2, and CO have been measured during the monitoring. The 

results shows that no over standard concentration of any pollutants was found during both monsoon 

and winter season. The concentration of particulate matter was higher in winter season than monsoon 

season. The baseline study also analyzed surface water quality in the project area. The surface water 

samples were collected from 10 locations, including two locations from each bottleneck point. The 

overall condition of surface water is good, except some out of standard range level of pH, DO, and BOD 

in few sampling locations. In addition, ambient noise level and vibration level has also been monitored 

in and around the alignment. Noise level has exceeded the permissible limits in most of the monitoring 

locations. However, vibration level has been found within the permissible limit of Japanese standards 

at all the monitoring locations. 

E-6 Socio Economic Environment 

The major bottleneck section proposed project is located over the two districts titled Chattogram and 

Cox’s-Bazar and five Upazilla are Patiya, Chandanaish, Satkania, Lohagara and Chakaria. Based on 

the assessment of the project, its surroundings and its environmental & social influence, RoW of 

proposed road considered as the study area for the social study. As the project intend to construct four 

bypasses road and one flyover in five major bottlenecks of Chattogram-Cox’s Bazar highways to reduce 

traffic congestion and to enhance a smooth traffic operation. The bottleneck locations where a bypass 

is planned to construct are Patiya, Dohazari, Lohagara, and Chakaria. On the other hand, a flyover will 

be built in Keranihat to avoid the conflict with nearby Chattogram-Cox’s Bazar Railway. 

Population and Demography 

In the proposed study area, which consists of 13 unions and 3 wards, there are about 62095 households 

(HHs) with a total population of 336010 that will be influenced by the implementation of the proposed 

project. The average sex ratio is 106 and the average household size 5.35. Muslims are the major in 

number (87%) rather than other religions. 

Literacy Profile 

Concentration of literate people in underlying Unions of selected Upazila as within 5 km area is 54.7% 

which is lower than the national literacy rate of 56.7%. 

Occupation & Livelihood 

In the study area, Service is the dominant source of employment in the project area. A significant 

number of male 46% and 61% female involved in service sector. Study finds that, 41.4% male and 31% 

female involved in the agricultural activities including crops cultivation, fishing, direct farming, 

sharecropping, agricultural laborers etc. Only 13% male and 9% female involved in industry sector. 

Settlement and Housing 

According to the population and housing census (2011), total households of the project study area is 

62095. The types of structures have been categorized into kutcha (temporary) semi-pucca (semi- 

permanent), pucca (permanent) and Jhupri (huts). The predominant structure of this study area is 

Kutcha (57.3%) followed by Semi-pucka (16.7%), Pucka (15.6%) and Jhupri (10.4%). Housing tenancy 

of the study area is owned by (89%), rented (9.6%) and rent free (1.4%). 
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Utilities and Access to services 

At the project study area, the major source of drinking water is tube-well where about 92.7% population 

use tube-wells water. Studied Unions have 3.1% access to tap water. On the other hand, 3.9% people 

have access neither tube-well nor tap water. 

About 22% and 50% of the households use non-water sealed and water-sealed sanitary latrine facility 

respectively, whereas about 26% households use non-sanitary facilities. On the contrary, only 2% 

households defecate in open places with no access to hygienic latrine facilities. 

Socio-Economic Status of Project Affected Persons (PAPs) of Major Bottlenecks 

Demographic Profile of PAPs 

A total of 2552 entity have been identified as project affected unit by losing residential households, plain 

land owners, and shops will be affected in five bottleneck sections of the project area. Survey found 

that ,a total 2508 HHs will be partially affected in the project area where 2289 nos. Male headed and 

219 nos. Female headed HHs comprising a total of  11,413 population.  Among them Male 6044 

(52.96%) and Female 5369 (47.04). The male-female ratio is 100:89. The average household size 

among the affected people is 4.55 

Age distribution, Marital and Health Status of PAPs 

Census and SES survey found that, age distribution of the population, about 26.37% are up to 14 years 

of age, and about 3.90 % are more than 65+ while elderly population (more than 65+). About 47.50 % 

are married, 48.28% are unmarried 4.13% divorced/widow and 0.10% identified as Separated. Health 

status of the population shows that about 98.83% people say they do not have any chronic disease. 

Status of Religion and Ethnicity 

The project area is dominated by Muslim, where about 92.30% (2,315) of the affected Households 

religious are found Islam while 7.70% (193) are identified as Hindu by faith. Moreover, no indigenous 

community has been identified during survey. 

Level of Education 

The average literacy rate in the project area it is about 84.79% which is significantly higher than the 

national average literacy rate 74.68% 

Occupational Pattern of PAPs 

Among various types of occupation business (11.07%), housewives (24.46%), and students (32.29%) 

are found mostly affected in the project areas. Livelihood restoration programs can enhance the 

capacity of the people particularly female and vulnerable people for doing more income-generating 

activities. 

Income and poverty Status 

According to the census, SES survey, it is found that nearly half (47.41%) of the population of the 

affected area lives below poverty line. Their maximum income range is below 24,000 taka which 

comparatively much lower than population whose income is more than 50,000 taka.  The table shows 

that only 11.44% people income is more than 50,000 while a great percentage of population (41.15) 

live under a lower middle class whose income level is up to BDT 50,000 

E-7 Potential Impacts and Mitigation Measures 

Impacts on Physical Environment 

The potential impacts on different variables of physical environment, including air quality, water quality, 

topography and soil, waste, noise, vibration, ground subsidence, offensive odors, bottom sediments, 

flood and drainage, borrow pits, etc. as well as their mitigation measures are given in following table. 
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Area of Impact Potential Impact Mitigation Measures 

Air Pollution • Dust from earth works and 

material stockpiles; 

• Fly ash from asphalt mixing plant; 

• Emissions from vehicles, 

machines, household combustion; 

• Water spray and covering of 

material stockpile; 

• Maintenance of vehicles and 

machines to control exhaust 

emission; 

Surface Water 

Pollution 

• Surface runoff and discharge of 

turbid water and effluent; 

• Disposal of solid waste and 

hazardous waste; 

• Sediment fence and soil 

compaction; 

• Drip pan for containing hazardous 

waste; 

• Settling tank and oil-water 

separator; 

Topography and Soil 

Erosion 

• Land use change; increasing of 

elevation in the alignment; 

• Removing of topsoil and soil 

pollution by hazardous waste; 

• Tree plantation; 

• Manage hazardous waste 

• Avoid open toilet without sanitary 

pit 

Waste • Solid waste: organic and inorganic 

solid waste 

• Hazardous waste: burnt Mobil, 

sharp metal, scrap, medical 

waste, grease, chemicals  

• Solid waste: segregation, landfill, 

and selling to recycle company 

• Hazardous waste: selling burnt oil 

to recycle company, oil-water 

separator, manage as per the 

rules. 

Noise • Noise from piling, demolition, 

rebar cutting and binding, 

hammering; 

• Noise from vehicles and 

machineries; 

• Noise barrier between residential 

and commercial area and the 

project; 

• Maintenance of vehicle and 

machines; canopy, muffler, 

silencer in machines; 

Vibration • Vibration from pile driving and 

boring 

• Vibration from soil compaction 

and rolling, heavy vehicles and 

machines 

• May affect nearby weak structure 

• Design should consider vibration 

mitigation; 

• Avoid concurrent demolition, 

piling, and compaction work 

Ground Subsidence • Slope failure or land slide in 

borrow pit and pile foundation; 

• Subsidence of road due to poor 

compaction;  

• Shoring with sheet piling; 

• Proper compaction; good quality 

construction materials; 

Offensive Odors • Bad odors from solid waste, 

effluent, land clearing, etc. 

• Avoid open discharge of effluent, 

slurry, and solid waste 

Bottom Sediment • Soil erosion may generate 

sediments 

• Piling during bridge construction  

• Sediment fence; water spray; 

compaction and rolling of sand 

and soil 

Flood and Drainage • Inundation during construction 

work due to heavy rainfall 

• Alteration of natural drainage 

system. This can create flood 

• Pumping and discharge of 

stagnant water 

• Construction of adequate number 

of cross drainage channel  

Source of Materials, 

and Disposal Sites 

• Land degradation and 

contamination 

• Minimize the use of topsoil 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 xxiii  

 

Area of Impact Potential Impact Mitigation Measures 

• Mosquito breeding • Use of dredged material for land 

filling  

Impacts on Ecological Resources 

The potential impacts of major and minor bottleneck sites on different ecological resources, including 

protected area, biota and ecosystem, fisheries, and aquatic biology, etc. as well as their mitigation 

measures are given in following table. 

Area of Impact Potential Impact Mitigation Measures 

Protected Area 

• Disturbance to wildlife and 

• Degradation of protected 

ecosystem  

• Restrict construction activities and 

waste disposal inside the PAs 

• Strictly prohibit poaching, hunting, 

or any harm to wildlife 

• Train workers on conservation of 

natural resources 

Biota and Ecosystem 

• Loss of trees 

• Vegetation clearance 

• Generation of dust and noise 

• Loss of habitat and/ or habitat 

degradation  

• Reduce unnecessary tree felling 

especially large trees 

• Ensure proper implementation of 

mitigation measures for physical 

environmental variables 

• Implement the plantation plan 

Fisheries and Aquatic 

Biology 

• Deterioration of aquatic 

ecosystem 

• Disturbance to fish and aquatic 

biology 

• Ensure proper disposal of 

construction materials, dredged 

materials and other wastes  

• Manage all liquid waste disposal 

and ensure no accidental spills of 

liquid waste into the river 

• Consider fish migration routes  

Impacts on Social Environment 

The assessment of socio-economic impacts has been undertaken with respect to the receptors across 

natural capital, human capital, social capital, economic capital and physical capital to have a significant 

interaction with the activities linked to the project across its lifecycle. The areas of impact as well as 

their mitigation measures are given in following table. 

Area of Impact Potential Impact Mitigation Measures 

Involuntary 

Resettlement 

• Loss of Land 

• Loss of structure 

• Loss of Livelihood 

• land acquisition process through 

the enforcement of Acquisition and 

Requisition of Immovable Property 

Act, 2017 (ARIPA) 

• Compensation will be provided to 

the affected as per Cash 

Compensation Law (CCL) 

• Stakeholder Engagement Plan and 

Grievance Redressal Mechanism 

Poor • In the Major Bottleneck area 

47.4% of the population are living 

below poverty line 

• Define the displaced persons and 

criteria for determining their 

eligibility for compensation  
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• Establish external monitoring 

committee consists of the third 

party 

Indigenous or Ethnic 

Minority People 

• As per survey conducted in the 

proposed project area there is no 

indigenous or ethnic minority 

available 

• No mitigation measure will be 

required 

Loss of Livelihood • Losing of Business opportunity 

• Impact on wage earners 

• Impact on street vendors  

• All direct income lost should be 

properly compensated as per RAP; 

• Livelihood Restoration Plan should 

be initiated who have loss their 

existing opportunity 

• Ensure employment opportunity 

for street vendors who are located 

at the RoW of Lohagara and 

Keranirhat section; 

• Project Affected Persons should 

be prioritized during employment 

opportunities related to this project; 

• Female wage labour should be 

well trained in compliance with 

another profession as they loss 

their existing jobs employed in 

different sectors; 

• Affected vendors may get 

resettlement benefits to restore 

their business elsewhere 

Land Use and 

Utilization of Local 

Resources 

• Loss of agricultural land 

• Changes in land use  

• Loss of tress 

• Proper design of project should 

also minimize the impact on land; 

• Land used for labor and worker 

accommodation should be revamp 

as per previous condition after the 

completion of construction period; 

• Tree plantation program should be 

initiated as compensation for the 

demolition of huge number trees; 

Disruption of 

Agricultural Activities 

• Loss of agricultural land 

• Land owners as well as cultivators, 

wage earners, sharecroppers will 

be impacted 

• Ensure adequate compensation 

for land owner as well as cultivator; 

• Sharecropper should be 

compensated as per RAP; 

• Consideration of alternative design 

to minimize the impact on the 

agricultural land. 

Water Use • Excessive withdrawal of ground 

water 

• Depletion of aquifers 

• Reducing water consumption and 

wastage 
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• Construction of Rain water 

harvesting ponds 

• Regular inspections at site to 

monitor leakages in water storage 

tanks 

• Adoption of the advance 

technologies and machinery 

Social Service 

Facilities 

• During the construction period due 

to blockage and restriction on road 

people may have faces problem to 

access the existing facilities of 

social services 

• Restriction on access to social 

services should not be implied; 

• Creation of awareness among the 

people about the alternative way of 

accessing social services; 

• Find out better alternative option 

by consultation with relevant 

stakeholders 

Social Institutions and 

Local Decision-

making Institutions 

• Total 31 and 33 Community 

property resources (CPR) such as 

Mosque, Mazar, Graveyard, non-

government school, Temple and 

Madrasah are affected in the 

project right of way of Major and 

minor bottleneck section 

respectively. 

• 13 government and non-

government offices/institutions are 

also affected. The 

Offices/institutions include 

Government school, health clinic, 

political party club, government 

office, passenger shed of a bus 

stop, etc also be impacted in major 

bottleneck section 

• Proper compensation as per RAP, 

• Alternative access facilities should 

be incorporated consultation with 

the communities; 

• Proper signage and fencing during 

demolition of these institutions; 

• Implement swift alternative means 

regarding displacement or 

demolition of religious institutions 

e.g., mosque, temple etc.  

 

Local Conflict of 

Interest 

• Increase of employment 

opportunity leading to local conflict 

• Fairness in providing jobs 

• Clear dissemination of the needs 

of labor 

• The job skills and the priority for the 

affected people shall be taken into 

account 

Gender • Wage discrimination between 

male and female workers during 

construction 

• Proper monitoring system 

Children’s Rights • Increase of child labor 

• Educational opportunity of school 

going children in PAHs of the 

Project or in local community 

• Impose strict prohibition of child 

labor 
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Infectious Disease, 

such as HIV/AIDS 

• Migrant workers might spread 

infectious diseases 

• Provide surveillance for worker’s 

health 

• Conducting immunization 

programs for workers 

• Create awareness 

Occupational Health 

and Safety 

• Possibility to occur accidents in the 

construction phase 

• Provide adequate health care 

facilities and first aid within 

construction site 

• Provide OHS training program 

• Ensure proper maintenance of 

PPE and the instruction of proper 

use 

E-8 Environmental and Social Management and Monitoring Plan 

The environmental and social management and monitoring plan includes the mitigation strategy, 

monitoring parameter and frequency, implementing and supervising organization, and budget for 

different area of impacts. A summary of the plan is given in following table.
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Area of Impact Impacts Mitigation Plan Monitoring Plan 

A. Physical Environment 

Air Quality • Dust from earth works and material 

stockpiles; 

• Vehicle hauling for transportation 

generated dust; 

• Fly ash from asphalt mixing plant; 

• Emissions from vehicles, machines, 

household combustion; 

• Dismantling and demolition 

generated dust; 

• Solid waste burning; 

• Inclusion of Air Quality Management 

Plan at CEMP 

• Dust suppression program including 

Water spray and covering of material 

stockpile; 

• Spoil management plan preparation; 

• Maintenance of vehicles and 

machines to control exhaust 

emission; 

• Temporary enclosure at site. 

Monitoring Parameters 

PM10, PM2.5, SO2, NO2, CO 

Monitoring Frequency 

Quarterly, but can be changed as per 

consultant’s requirement 

Monitoring Location  

Hot mix plant, concrete mixing plant/stone 

crushers at construction sites and sensitive 

locations near the site 

Implementing Organization: Contractor 

Supervision Organization 

Consultant and RHD 

Budget: Contractor’s scope 

Surface Water  • Surface runoff and discharge of 

turbid water and effluent; 

• Disposal of solid waste and 

hazardous waste; 

• Discharge of effluents; 

• Spilling and washing out of oil and 

grease; 

• Piling works and excavation induced 

impact on bottom sediment. 

• Sediment fence and soil compaction; 

• Drip pan for containing hazardous 

waste; 

• Prohibiting direct discharge; 

• Settling tank and oil-water separator; 

• Cement solidifiers or other materials 

for ground improvement should not 

use. 

Monitoring Parameters 

pH, Temp., DO, BOD, COD, TSS, Color, TC, 

Turbidity, As, Oil & Grease 

Monitoring Frequency 

Quarterly or as per requirement of consultant 

Location: River and Major water body 

Implementing Organization: Contractor 

Supervision Organization 

Consultant, RHD 

Budget: Contractor’s scope 

Ground Water • Rare chance of penetration of toxic 

chemicals; 

• Drip pan should be placed under 

machineries; 

Monitoring Parameters 

pH, TDS, EC, Oil & Grease, Turbidity 

Monitoring Frequency: Quarterly 
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• Leachate generated at the solid 

waste may contaminate 

groundwater. 

• Solid waste should be disposed at 

designated site; 

• Cement solidifiers or other materials 

for ground improvement should not 

use. 

Location: Drinking water for construction 

camps and ground water near project site 

Implementing Organization: Contractor 

Supervision Organization: RHD 

Budget: Contractor’s scope 

Topography and Soil • Land use change;  

• increasing of elevation in the 

alignment; 

• Removing of topsoil and soil 

pollution by hazardous waste; 

• Tree plantation; 

• Oil and lubricant spilled from 

machines and vehicles need to be 

absorbed using sponge; 

• Proper management of hazardous 

waste;  

• Avoid open toilet without sanitary pit; 

Monitoring Parameters 

Visual check for Soil 

erosion and siltation 

Monitoring Frequency: Monthly 

Location: All major water bodies 

Implementing Organization: Contractors 

Supervision Organization: Consultant, RHD 

Budget: Contractor’s scope 

Solid Waste and 

Hazardous Waste 

• Solid waste: organic and inorganic 

solid waste from construction sites; 

• Hazardous waste: burnt Mobil, sharp 

metal, scrap, medical waste, grease, 

chemicals; 

• Sewage sludges from toilet; 

• Spoil soil from earthwork; 

• Construction scraps. 

• Introducing waste management plan 

at CEMP; 

• Solid waste: segregation, landfill, and 

selling to recycle company; 

• Hazardous waste: selling burnt oil to 

recycle company, oil-water separator, 

manage as per the rules. 

Monitoring Parameters 

Inspection and record keeping during site visit  

Monitoring Frequency: Weekly 

Location: Construction Yard, 

dumping site 

Implementing Organization: Contractor 

Supervision Organization: Consultant, RHD 

Budget: Contractor’s scope 

Noise • Noise from piling, demolition, rebar 

cutting and binding, hammering, 

jackhammer, concrete chipper, steel 

rod cutting saw, etc.; 

• Noise from vehicles and machines; 

• Noise from demolition works; 

• Noise management should be 

included in CEMP; 

• Baseline preparation for noise; 

• Noise barrier between residential and 

commercial area and the project; 

Monitoring Parameters 

Noise level dB(A) 

Monitoring Frequency 

Monthly or as per consultant’s requirement 

Monitoring Location 

Construction sites and 
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• Noise from batching plant and 

asphalt mixing plant. 

• Maintenance of vehicle and 

machines; canopy, muffler, silencer 

in machines; 

• No work should be permitted in 

holidays; 

• All mixing and other plants should be 

operated with sound proofing; 

• Stationary units, e.g., aggregate 

breaker, compressor should be 

placed in sound-absorbing areas or 

tents. 

inhabited locations 

and sensitive areas 

Implementing Organization 

Consultant (design stage), contractor 

(construction phase) 

Supervision Organization: Consultant, RHD 

Budget: Consultant’s scope (design stage), 

contractor’s scope (construction phase) 

Vibration • Vibration from pile driving and boring 

• Vibration from soil compaction and 

rolling, heavy vehicles and machines 

• May affect nearby weak structure 

• Design and construction 

specifications should consider 

vibration mitigation; 

• Avoid concurrent demolition, piling, 

and compaction work; 

• Vibration tolerance assessment for 

adjacent structures. 

Monitoring Parameters: Vibration level 

Monitoring Frequency 

Monthly or as per consultant’s requirement 

Monitoring Location: Construction sites and 

inhabited locations and sensitive areas 

Implementing Organization 

Consultant (design stage),  

Contractor (construction phase) 

Supervision Organization: Consultant, RHD 

Budget: Consultant’s scope (design stage), 

contractor’s scope (construction phase) 

Ground Subsidence • Slope failure or land slide in borrow 

pit and pile foundation; 

• Subsidence of road due to poor 

compaction;  

• Lithological study should conduct to 

assess the formation of aquifer 

underneath; 

• Pile foundation and borrow pit area 

should be enclosed with hard barrier; 

• Shoring with sheet piling; 

Monitoring Parameters 

No specific parameter. Safety measures will be 

inspected during site visit 

Monitoring Frequency: Not applicable 

Implementing Organization: Consultant 

(design stage), contractor (construction phase) 
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• Proper compaction; good quality 

construction materials; 

• Slope could be paved; 

• Drainage system should be sufficient; 

• Overweight vehicles should be 

prohibited and strictly monitored. 

Supervision Organization: Consultant, RHD 

Budget: Consultant’s scope (design stage), 

contractor’s scope (construction phase) 

Offensive Odors • Bad odors from solid waste, effluent, 

sewage, slurry and land clearing, 

etc. 

• Avoid open discharge of effluent, 

slurry, and solid waste; 

• Sewage sludge generated from 

stationary toilets in offices, workers 

accommodation, and construction 

yards should be managed with 

sanitary pit. 

Monitoring Parameters 

No specific parameter. Monitoring will be 

conducted during site visit 

Monitoring Frequency: Weekly 

Implementing Organization: Contractor 

Supervision Organization: Consultant, RHD 

Budget: Contractor’s scope 

Bottom Sediments • Earth works and soil erosion may 

generate sediments and that may 

discharge into water body by surface 

runoff and wind erosion and 

transportation; 

• Piling during bridge construction  

• Sediment fence/silt fence; water 

spray; compaction and rolling of sand 

and soil; 

• Slurry from batching plant should be 

dried up away from water body; 

• No oil and lubricant shall be disposed 

or discharged into water body; 

• sediment mixed water should be 

settled in drain by check dam. 

Monitoring Parameters 

TSS, TDS, Turbidity, EC, Oil and Grease in 

water 

Monitoring Frequency: Quarterly or as per 

consultant’s demand 

Location: River and Major water body 

Implementing Organization: Contractor 

Supervision Organization: Consultant, RHD 

Budget: Contractor’s scope 

Flood and Drainage • Inundation during construction work 

due to heavy rainfall; 

• Road embankment may create 

water logging by blocking surface 

drainage; 

• Catchment level surface 

drainage/hydrological study should 

be conducted; 

• Height of the road embankments and 

bridges should be determined after 

Monitoring Parameters 

Check drainage plan implemented correctly and 

conduct regular inspection 

Monitoring Frequency: Weekly during 

monsoon 

Location: Construction Site 
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• Alteration of natural drainage 

system. This can create flood; 

• Major earthworks may interrupt the 

existing surface and ground water 

system. 

analyzing the historic flood depth 

data; 

• River morphology should be 

examined for bridge construction; 

• Temporary drains should be 

constructed in and around the 

construction sites; 

• Pumping and discharge of stagnant 

water; 

• Construction of adequate number of 

cross drainage channel; 

• Construction of appropriate pipe 

culverts, box culverts and bridges on 

the road with adequate opening; 

• Cross-drainage infrastructures 

should be maintained by cleaning 

and dredging regularly. 

Implementing Organization 

Consultant (design stage), contractor 

(construction phase) 

Supervision Organization: Consultant, RHD 

Budget: Consultant’s scope (design stage), 

contractor’s scope (construction phase) 

Source of Materials 

and Haul Routes, 

and Disposal Sites 

• Land use change; 

• Land degradation and 

contamination; 

• Danger to other roads users, in 

particular pedestrians and non-

motorized and farm vehicles. 

• Minimize the use of earth/topsoil as 

filling materials for road 

embankment. Instead, maximize the 

use of dredged materials as filling 

materials; 

• The waste disposal sites should be 

away from water body; the spoil 

disposal site should be levelled and 

compacted regularly; 

• The haul route and schedule should 

be selected causing least 

disturbance to local community and 

traffic. 

Monitoring Parameters 

No specific parameter. Monitoring will be 

conducted during site visit. 

Monitoring Frequency: Monthly 

Location: Waste disposal sites 

Implementing Organization: Contractor 

Supervision Organization; Consultant, RHD 

Budget; Contractor’s scope 
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Area of Impact Impacts Mitigation Plan Monitoring Plan 

B. Ecological Resources 

Protected Area • Disturbance to wildlife and 

• Degradation of protected ecosystem 

• Restrict construction activities and 

waste disposal inside the PAs 

• Strictly prohibit poaching, hunting, or 

any harm to wildlife 

• Train workers on conservation of 

natural resources 

• Install proper signages for skipping 

horns and speed limit 

Monitoring Parameters 

Regular monitoring will be conducted during site 

visit. 

Monitoring Frequency: Daily 

Location: Project site near protected area 

Implementing Organization: Contractor 

Supervision Organization: Consultant, RHD 

Budget: Contractor’s scope 

Biota and Ecosystem • Loss of trees 

• Vegetation clearance 

• Generation of dust and noise 

• Loss of habitat and/ or habitat 

degradation 

• Reduce unnecessary tree felling 

especially large trees 

• Restrict and enforce dumping and 

storage of spoil and other materials 

close to trees 

• Strictly prohibit poaching, hunting, or 

any harm to wildlife 

• Train workers on conservation of 

natural resources 

• Reuse topsoil for new plantation 

• Provide proper fencing for borrow 

pits 

• Ensure proper waste management 

system 

• Ensure proper implementation of 

mitigation measures for physical 

environmental variables 

• Implement the plantation plan 

• Provide under passes for animal 

movement as required 

Before Construction Phase 

Monitoring Parameters 

• Visual confirmation of wildlife including 

valuable species (monitoring method 

will be established in close consultation 

with the Forest Department). 

Monitoring Frequency: During tree felling and 

site clearing operations 

Implementing Organization: Contractor  

Supervision Organization: Consultant, RHD 

Budget: Contractor’s scope 

 

During Construction Phase 

Monitoring Parameters 

Number of trees planted and survival rate (at 

least 75%) during tree plantation programme 

Visual confirmation of wildlife (including valuable 

species) 
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Monitoring Frequency 

Quarterly for tree plantation program and 

Monthly for visual inspection   

Implementing Organization: Contractor 

Supervision Organization: Consultant, RHD 

Budget: Contractor’s scope 

Fisheries and Aquatic 

Biology 

• Deterioration of aquatic ecosystem 

• Disturbance to fish and aquatic 

biology 

• Ensure proper disposal of 

construction materials, dredged 

materials and other wastes  

• Manage all liquid waste disposal and 

ensure no accidental spills of liquid 

waste into the river 

• Consider fish migration routes 

• Consider fish breeding season (July 

to September)  

• Consider avoiding fishponds during 

land acquisition. 

• Avoid disrupting natural flow of any 

waterbodies  

• Consider limiting piling activities if 

dolphin movement occurs in Sangu 

River 

Monitoring Parameters 

Mitigation measures will be inspected regularly 

during the site visit 

Monitoring Frequency: Monthly 

Location: All major water bodies 

Implementing Organization: Contractor 

Supervision Organization 

Consultant, RHD 

Budget 

Contractor’s scope 

C. Social Environment 

Involuntary 

Resettlement 

• Loss of land (405.1965 acres) 

• Loss of livelihood 

• Loss of structure 

• Provide compensation as per RAP 

• Establish Monitoring unit 

• Avoid damages of commercial 

structures 

Monitoring Parameters 

Proper disbursement of compensation as per 
RAP 

Monitoring Frequency 

During land acquisition and Resettlement 

Implementation Process 
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Implementing Organization: DC office/ NGO 

Supervision Organization: RHD/CSE 

Budget: Land acquisition and Resettlement 

cost 

Poor • Identified households living in below 

poverty line 

• displaced persons eligibility for 

compensation 

• Establishment of external monitoring 

committee consists of the third party 

Monitoring Parameters: Proper disbursement 

of compensation as per RAP 

Monitoring Frequency: Quarterly 

Implementing Organization: Contractor 

Supervision Organization: RHD/ Supervision 

Consultant 

Budget: Land acquisition and Resettlement 

cost 

Loss of Livelihood • Loss of business (712 business 

entity) 

• Loss of Wage earners (641) 

• Loss of vendors 

Change in the livelihood of some 

marginal local fishermen residing near 

Sangu River Bridge area may occur if 

they are unable to access to nearby 

river 

• All direct income lost should be 

properly compensated as per RAP; 

• Implementation of Livelihood 

Restoration Plan  

• Ensure employment opportunity for 

street vendors of selected area. 

• Prioritization of PAPs during 

employment opportunity 

• Ensure resettlement benefit for the 

vendors. 

• Inform nearby fishermen before 

starting any bridge construction 

activities in the river. 

• Ensure proper implementation of 

mitigation measures related to 

surface water quality and aquatic 

ecosystem 

Monitoring Parameters 

Proper disbursement of compensation as per 

RAP 

Monitoring Frequency: Quarterly 

Implementing Organization: Contractor 

Supervision Organization 

RHD/ Supervision Consultant 

Budget: Land acquisition and Resettlement 

cost 
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Disruption of 

Agricultural Activities 

• Most of the affected land is Null 

322(79.47%) of total 405.196 Acres. 

• Ensure adequate compensation for 

landowner as well as cultivator and 

sharecroppers; 

• Consideration of alternative design to 

minimize the impact on the 

agricultural land 

Monitoring Parameters 

Proper disbursement of compensation as per 

RAP 

Monitoring Frequency: Quarterly 

Implementing Organization: Contractor 

Supervision Organization: RHD/ Supervision 

Consultant 

Budget: Land acquisition and Resettlement 

cost 

Land Use and 

Utilization of Local 

Resources 

• Changes in land use 

• Demolition of 85,402 trees number 

trees 

• Proper design of project should also 

minimize the impact on land; 

• Land used for labor and worker 

accommodation should be revamp as 

per previous condition after the 

completion of construction period; 

• Tree plantation program should be 

initiated as compensation for the 

demolition of huge number trees. 

Monitoring Parameters 

Number of employment opportunities for local 

residents and number of businesses around the 

construction area 

Monitoring Frequency: Quarterly 

Implementing Organization: Contractor 

Supervision Organization: RHD/ Supervision 

Consultant 

Budget: Land acquisition and Resettlement 

cost 

Social Institutions 

and Local Decision-

making Institutions 

• Loss of total 31 Community Property 

Resources (CPR) 

• Loss of 13 Government and non-

government offices/institutions 

offices 

• Ensure Proper compensation as per 

RAP, 

• Alternative access facilities should be 

incorporated consultation with the 

communities; 

• Proper signage and fencing during 

demolition of these institutions; 

• Implement swift alternative means 

regarding displacement or demolition 

Monitoring Parameters 

Proper disbursement of compensation as per 

RAP 

Monitoring Frequency: Quarterly 

Implementing Organization: Contractor 

Supervision Organization 

RHD/ Supervision Consultant 

Budget 

Land acquisition and Resettlement cost 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in Bangladesh 

 xxxvi  

 

Area of Impact Impacts Mitigation Plan Monitoring Plan 

of religious institutions e.g., mosque, 

temple etc. 

Local Conflict of 

Interest 

• Conflict between migrant labor and 

local community 

• Job opportunities should be provided 

in fair way; 

• The job skills and the priority for the 

affected people shall be taken into 

account and the workers can be 

chosen. 

Monitoring Parameters: Number of grievance 

record in terms of conflict 

Monitoring Frequency; Based on occurrence  

Implementing Organization: Contractor 

Supervision Organization: RHD/ Supervision 

Consultant 

Budget: Contractor’s Scope 

Gender • Wage discrimination between male 

and female worker 

• Proper monitoring to minimize the 

wage gap between male and female 

Monitoring Parameters 

Gender among those who are to be recruited 

Monitoring Frequency: Quarterly 

Implementing Organization; Contractor 

Supervision Organization 

RHD/ Supervision Consultant 

Budget; Contractor’s Scope 

Children Rights • May impact on educational 

opportunity of school going children 

in PAHs of the Project 

• Disruption of children’s commuting 

to school 

• Impact of the project on increase of 

child labor 

• Support of sending children to school 

• Signal man should be appointed, and 

safety signage should be placed near 

school 

• Child labour should be strictly 

prohibited. 

Monitoring Parameters 

Check logbook of labour recruitment to verify 

child labour 

Monitoring Frequency 

Quarterly/ Daily (Child Labor) 

Implementing Organization: Contractor 

Supervision Organization: RHD/ Supervision 

Consultant 

Budget: Contractor’s Scope 

Infectious Disease, 

such as HIV/AIDS 

• Spreading of infectious disease • To provide surveillance for worker’s 

health; 

Monitoring Parameters: Labor health records  

Monitoring Frequency; Quarterly 
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Area of Impact Impacts Mitigation Plan Monitoring Plan 

• Prevention of illness among workers 

by undertaking health awareness and 

by conducting immunization 

programs; 

• Educating project personnel and area 

residents on risks, prevention, and 

available treatment; 

• Promoting collaboration with local 

authorities to enhance access of 

worker’s families and the community 

to public health services and promote 

immunization as necessary; 

• Prevention of larval and adult 

propagation through sanitary 

improvements and elimination of 

breeding habitats close to human 

settlements; 

Elimination of unusable impounded 

water 

Implementing Organization; Contractor 

Supervision Organization 

RHD/ Supervision Consultant 

Budget 

Contractor’s Scope 

Working Conditions 

including 

Occupational Health 

& Safety 

• Possibility to occur accidents and 

incident during construction works; 

• Physical trouble, noise, vibration, 

lighting, electrical, heat and cold, 

nuisance dust, fire/explosion, 

machine grinding, working space, 

Chemical, Gases, dusts, fumes, 

vapors, liquids are the major 

hazards which are harmful for 

workers health; 

• May insect and snake bite in the 

labour camp; 

• To provide adequate health care 

facilities and first aid within 

construction sites; 

• To provide OHS training program 

and information of basic site rules of 

work; 

• To provide adequate lavatory 

facilities for the number of people 

expected to work in the facility; 

• To provide adequate supplies and 

easy access of drinking water with a 

sanitary; 

Monitoring Parameters 

As per Occupational Health and Safety Plan 

Monitoring Frequency 

Based on occurrence  

Implementing Organization 

Contractor 

Supervision Organization 

RHD/ Supervision Consultant 

Budget 

Contractor’s Scope 
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Area of Impact Impacts Mitigation Plan Monitoring Plan 

• Road Accident • To arrange for provision of clean 

eating areas where workers are not 

exposed to the hazardous or noxious 

substances; 

• Adequate preventive measures from 

negative factors; 

• To establish rights-of-way, site speed 

limits, vehicle inspection 

requirements, operating rules and 

procedures, and control of traffic 

patterns or direction; 

• Identify and provide appropriate PPE 

Water Use • ground water uses for construction 

• water uses at accommodation 

• groundwater depletion due to 

excessive withdrawal 

• Rainwater harvesting; 

• Regular inspections; 

• Creating awareness among 

construction workers; 

• Adoption of the advance 

technologies and machinery; 

• Storing the curing run-off and waste  

• Covering storage tanks to prevent 

evaporation losses; 

Monitoring Parameters 

Check logbook of water use  
Water quality testing report 

Monitoring Frequency: Monthly 

Implementing Organization: Contractor 

Supervision Organization 

RHD 

Budget 

Contractor 

C. Others 

Temporary 

construction Yard 

and Workers’ 

accommodation 

• Land requisition for temporary 

construction yard and workers’ 

accommodation. 

• Proper compensation should be 

provided as per ARIPA 2017 for the 

leased land. 

• Agricultural land should be avoided if 

possible 

Monitoring Parameters: Proper disbursement 
of compensation as per RAP 

Monitoring Frequency: Bi-annually 

Implementing Organization: Contractor 

Supervision Organization 

RHD/ Supervision Consultant 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in Bangladesh 

 xxxix  

 

Area of Impact Impacts Mitigation Plan Monitoring Plan 

Budget: Land acquisition, requisition and 

resettlement cost   

Accidents • Due to movement of heavy 

construction vehicle accident would 

be increased 

• As bottleneck’s point and accident 

occurs zone will have straightened, 

the accident rate on the highway will 

be minimized. 

• Follow Health and Safety 

Management Plan (HSMP) rules and 

regulations designated by 

contractors; 

• Provision of traffic sings, road mark, 

bump, zebra mark, guard rail and 

pole, and curb stones etc 

Monitoring Parameters: Traffic Movement 

Monitoring Frequency: Continuous records 

Implementing Organization: Contractor 

Supervision Organization 

RHD/ Supervision Consultant 

Budget: Contractor’s Scope 
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EMP Implementation Schedule 

An implementation schedule has been prepared based on the environmental components that may be 

affected during the construction and operation of the project. Since project is likely to have impact on 

various components of environment, a comprehensive EMP implementation schedule covering 

terrestrial and aquatic ecology, soil erosion, drainage congestion, tree plantation, air quality, noise, and 

vibration are provided in Table 8-2. Monitoring Plan has been suggested for pre-construction, 

construction and operation phase in Table 8-1. 

Environmental Budget 

The Contractor will allocate a separate budget for environmental management plan implementation, 

training, environmental monitoring, analysis and reporting, verification monitoring and capacity building. 

It should be noted that cost for many in-built mitigation measures, such as drainage network, bank 

protection, embankment, dust management, traffic management and construction safety etc., are 

already included in the construction cost estimate and/or operating cost estimates. The overall costs of 

the EMP will comprise: 

• Environmental monitoring through sample collection and analysis; 

• Any remedial measures necessary to reduce or avoid environmental damage; 

• Designing and implementing all mitigating and enhancement measures; 

• Supervision staff from RHD and consultants including direct costs and travel subsistence. 

The total budget is estimated as BDT 95.76 million or 1.126 million USD. 

Institutional Roles and Responsibilities 

As the project developer, the RHD has the responsibility to ensure that the project follows the legal 

requirements for environmental assessment. The RHD has an Environmental and Social Circle (ESC) 

headed by the Superintending Engineer who is supported by the Executive Engineer, Subdivision 

Engineer, Assistant Engineer and Sub-assistant Engineer.  

Project Implementation Units (PIU) will be responsible for implementing the project. PIU is headed by 

a Project Director (PD) who is supported by Additional Project Directors (APD). At the site level there 

will be a Project Managers (PM). PM will be further supported by Deputy PM, Assistant Engineers and 

Sub Assistant Engineers. 

The APD will serve as the environmental focal persons under the PIU. One of Assistant Engineers 

serve as the environmental focal person at the site level and support the APD on environment safeguard 

matters. Further the Supervision Consultant (SC) responsible for supervising the civil works contractor 

will provide support to the respective PIU for day to day monitoring and reporting on environment 

safeguards.  

Reporting Requirements 

Three types of environmental reports will be submitted to the Client (RHD) and funding agency (JICA) 

in English, containing air, noise, and water quality data, maps, diagrams, plans, tables, etc. All 

environmental data should be reflected in the Reports. The following reports are required to prepare 

during the construction stage of the project. 

• Monthly Environmental Report 

• Quarterly Environmental Report 

• Annual Environmental Report 

Capacity Building 

The EIA and EMP are referred to the DoE in the Ministry of Environment Forests and Climate Change 

(MOEFCC) for approval. The ESC in RHD is not directly involved with project implementation but has 

more administrative responsibility to ensure environmental compliance and a general role to increase 
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environmental awareness for RHD. It is therefore not clear if RHD/ESC has the capacity to check the 

adequacy of the developed EMP for this project. 

The most significant challenge for environmental management on this project is the lack of human and 

financial resources and necessary infrastructure in PIU. To enhance the capacity of the RHD 

Environmental and Social Circle and PIU for effective implementation of proposed mitigation measures 

and monitoring the resultant effect, some training programs and awareness workshop are proposed. 

The detailed training plan is provided at Table 8-5. 

Grievance Redress Mechanism 

To facilitate the resolution of affected people’s concerns, complaints, and grievances about the social 

and environmental performance of the project, a Grievance Redress Mechanism (GRM) is established 

which aims to provide a time bound and transparent mechanism to voice and resolve social and 

environmental concerns. 

Grievances related to the implementation of the project, particularly regarding the environmental 

management plan will be acknowledged, evaluated, and responded to the complainant with corrective 

actions proposed using understandable and transparent processes that are gender responsive, 

culturally appropriate, and readily accessible to all segments of the affected people. The responsibility 

for addressing the grievances along with proper timelines will be clearly indicated. Records of 

grievances received, corrective actions taken and their outcomes will be properly maintained and form 

part of the environmental monitoring report for submission to JICA.  

The Project Implementation Unit (PIU) of RHD shall make the public aware of the GRM with the support 

of SC through methods such as public awareness campaigns. Grievances can be filed in writing or by 

phone with any member of the PIU or SC.  

E-9 Consultation with Stakeholder/Public Consultation 

Several types of stakeholder consultations like Public Consultation Meeting (PCM), Focus Group 

Discussion (FGD), and Key Informants Interview (KII) have been conducted in all bottleneck areas of 

the project. 

Public Consultation Meetings 

The Public Consultation Meetings were conducted in two stages. The objective of first round 

consultation meetings was to inform people about the project and to obtain their opinions. On the other 

hand, the second-round meetings (IDM) were conducted mainly to disclose the findings of the study. 

Total five PCMs have been conducted in five bottleneck points in first round. The participants of the 

meetings include the project affected persons, beneficiaries, local leaders, representatives of local 

governments, farmers, teachers, businessman, labours, remittance earners, etc. During first round 

meeting, the participants raised their concerns regarding proposed alignments, land acquisition, 

resettlement, environmental pollution, obstacles of natural drainage, employment, etc. The 

representatives of consultants responded their questions by stating that necessary measures will be 

taken as per the established laws and rules of the country and lender. Despite this, many people 

expressed their support to the project as it will improve the regional communication system. 

It is deemed necessary to disclose the findings of the EIA study to the PAPs, local residents and other 

relevant stakeholders. Hence, a total of eleven Information Disclosure Meeting including one meeting 

in each major and minor bottleneck point was organized throughout the alignment of the CCHIP. All 

meetings were conducted in participation of project affected people, beneficiaries, residents, 

representative of local governments, public leaders, government and non-government officials, etc. A 

range of questions and opinions were raised from participants and all their questions were answered 

properly. The questions were answered by the RHD representative, EQMS consultants, and in some 

case, by national representative of JICA Study Team who presented in the meeting. During the 

meetings, there were no specific objections to the project itself. 
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Focus Group Discussion 

FGD was conducted in two stages throughout the alignment of the project. The aim of FGD was to 

collect information from the group of people about their perceptions, attitude and experience on 

predetermined topics. To collect information from the different group of people, including community 

people, land owners, land dependents, business owners, women group in five bottleneck points, several 

FGDs were conducted. To disseminate and collect the information from the specific group of people, 

the target participants of the FGDs were the group of people who were absentees in the Public 

Consultation Meeting.  

The participants of the survey were very hopeful about the positive outcomes of the project like 

reduction of traffic congestion, reduction in travel time, and development of local economy. In contrast, 

they expressed some concerned related to loss of homes and land, loss of business, loss of 

employment, etc. They have been informed about the possible mitigation measures as per the laws. 

Key Informants Interview 

The purpose of key informant interviews is to collect information from a wide range of people—including 

community leaders, professionals, or officials—who have first-hand knowledge about the project areas. 

A total of 23 KIIs have been conducted with the Upazila level offices, including the Department of 

Fisheries, Department of Agriculture, Department of Education, Department of Public Health 

Engineering, Executive Engineer of Roads and Highways Division, Dohazari, Chattogram, Sub 

Divisional Engineer of Chakaria, Cox’s Bazar, and Department of Environment, Chattogram Divisional 

Office. In these interview, necessary baseline data were collected from the officials. In addition, their 

opinions and suggestions regarding the project have also been collected. They pointed out some 

important issues like loss of fisheries, obstacles of irrigation, source of soil and other fill materials, loss 

of trees, which need to be addressed properly. 

E-10 Emergency Response Plan 

Potential Source of Emergencies 

The potential sources of emergencies include system, equipment, and engineering failure; 

anthropogenic activities; and natural calamities. The system, equipment, and engineering failure related 

emergencies are fire, fuel and chemical spillage, leakage from gas cylinder, medical emergency, and 

toppling of heavy vehicles. The anthropogenic activities like workers agitation, socio-political unrest, 

and community agitation can also cause emergency situation. Moreover, natural calamities like 

earthquake, flood, and cyclone can also create emergency situations. 

Emergency Notification and Evacuation 

Any emergency at the site shall be notified by sounding the alarm by activating the siren system or 

public address system. The emergency rescue leading team will initiate the evacuation procedure, if 

needed, based on the nature and magnitude of the accident or emergency. After handling the 

emergency, a head count will be conducted to identify any potential missing persons. Then, the workers 

will entry the site after securing the area and mitigating all emergency sources. There shall be an 

assembly or muster point where the workers and visitors will gather during an emergency. 

Emergency Response 

After any accident or hazard occurs, emergency response will be conducted as per the procedures set 

in this section. The person who recognizes the hazard for the first time will inform nearest supervisor or 

any personnel from the emergency rescue leading team. The Site In-charge will declare the emergency 

and start the response procedure in coordination with HSE Manager. There are separate procedures 

set for different emergency situations like fire, chemical accident, gas cylinder accident, medical 

condition, road and vehicle accident, natural hazard and disaster, social and political crisis, etc., which 

will be followed during the emergency. 
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Emergency Communication 

A clear communication is essential for proper response to an emergency. Therefore, multiple 

approaches need to be implemented during an emergency as one single method of communication 

may not be sufficient to communicate the emergency to the designated site personnel and off-site 

agencies in a timely manner. The emergency communications are made by the site personnel through 

emergency signage and direct communication. 

Emergency Response Plan Review 

The Project Manager and HSE Manager along with contractor’s other representatives (members of the 

Emergency Rescue Leading Group) will annually review this plan. In addition, the Employer and the 

Consultant will also be involved in monitoring and review the emergency drill records and training 

records to assess the effective implementation of the procedure. 

Conclusion 

The project is classified ‘A’ in accordance with JICA’s environmental and social consideration 2010 

requiring preparation of an Environmental Impact Assessment Report. As per the Environmental 

Conservation Act, 1995 of Bangladesh, the project falls under Red category and requires preparation 

of an EIA. This report is prepared following the JICA and GOB environmental requirements. 

Essentially primary data was used to assess the environmental impacts in a comprehensive manner. 

Site survey for environmental data collection, public consultation and specific studies (flora, fauna, land 

use,) were carried out to complete the environmental impact assessments and recommend suitable 

mitigation measures. 

The potential environmental impacts were assessed in a comprehensive manner. The EIA report 

assesses the potential environmental impacts associated with the Chattogram-Cox’s Bazar highway 

improvement project, and suitable mitigation measures have been recommended. In case any design 

details of the project are changed, the EIA and EMP shall be reviewed and revised accordingly and 

submitted to DoE & JICA for acceptance. 

 



 

 

CHAPTER 1 

Introduction 
 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 1-1  

 

1 INTRODUCTION 

1.1 Background 

In the People’s Republic of Bangladesh, the demand for transportation has increased in line with the 

GDP growth of over 6% per year over the last ten years. The road sector, which accounts for 70% of 

passenger traffic and 60% of freight traffic in all modes of transport, plays an important role in the 

economic growth of the country. National Highway 1 (N1), which runs from Dhaka to Cox’s Bazar via 

Chattogram, has been positioned in Bangladesh’s Road Master Plan (2009) as the country’s most 

important arterial road linking the country’s major cities. As the primary transport route to Matarbari Port, 

the construction of which is currently being supported by an ODA Loan, the N1 is expected to become 

a key route for freight traffic, connecting the port to Dhaka and Chattogram, the country’s commercial 

and industrial centers. However, currently, the southern section of N1 (from Chattogram to Cox’s Bazar) 

is a two-lane road with insufficient width. In addition to vehicles like passenger cars, buses, and trucks, 

there are other modes of transport, including rickshaws and auto-rickshaws (known as slow moving 

vehicle), especially in the urban sections. This causes chronic traffic congestion and safety hazards. 

After completion of Matarbari Port, N1 is expected to experience a significant increase in traffic volume, 

including large container vehicles. According to the Matarbari Port Development Project (2017), the 

necessary travel time from Matarbari Port to Chattogram (approx. 130 km) is estimated to increase from 

123 minutes in 2017 to 438 minutes in 2035. The improvement of road quality and road safety to 

promote further economic growth has been included in the Government of Bangladesh’s various 

policies, such as the Seventh Five Year Plan (2016/17 to 2020/2021) and the Road Master Plan (2009), 

which have also set forth the repair and rehabilitation of major national highways as a priority issue. In 

addition, the development of Matarbari Port is the highest priority project in Vision 2021, which 

prescribes the country’s long-term development agenda. This port development is also positioned as a 

project that will contribute to the realization of the Bay of Bengal Industrial Growth Belt (BIG-B) Initiative, 

set forth by the Governments of Japan and the Governments of Bangladesh. Anticipating the opening 

of Matarbari Port, the Chattogram - Cox’s Bazar Highway Improvement Project (hereinafter referred to 

as “the Project”) will contribute to the smooth and safe transport of passengers and freight through the 

construction of flyovers and bypass roads in urban sections of the major transport route N1 between 

Chattogram and Cox’s Bazar, and is consistent with the policies of the Government of Bangladesh. For 

this purpose, five major bottleneck points, viz. Patiya, Dohazari, Keranihat, Lohagara, and Chakaria 

have been identified where outer road/bypass or flyover will be constructed. Figure 1-1 shows the 

alignment of Chattogram-Cox’s Bazar Highway and five major bottleneck points. 

The overall objective of the Project is to achieve smooth cargo transportation between Matarbari Port 

and Chattogram by improving roads at congested town area along the National Highway No. 1, thereby 

contributing to improvement of logistics in Bangladesh and to the economic growth of the surrounding 

area.  
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Figure 1-1: Alignment of Chattogram-Cox’s Bazar Highway with five major bottleneck points 
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1.2 Overview of the Project 

The project intends to construct four bypasses road and one flyover in five major bottlenecks of 

Chattogram-Cox’s Bazar highways to reduce traffic congestion and to enhance a smooth traffic 

operation. The bottleneck locations where a bypass is planned to construct are Patiya, Dohazari, 

Lohagara, and Chakaria. On the other hand, a flyover will be built in Keranihat to avoid the conflict with 

nearby Chattogram-Cox’s Bazar Railway. Table 1-1 shows the locations and length of planned bypass 

roads and flyover under this project. Moreover, three bridges will be built in Dohazari, Lohagara, and 

Chakaria Bypass Alignment, which will cross Sangu River, Tangkabati Canal, and Matamuhuri River. 

Table 1-1: Sub-Project Components in Major Bottleneck Areas 

District Bottleneck Areas Ultimate Length of Planned Road (km) 

Chattogram 

1. Patiya 5.23 

2. Dohazari 3.51 

3. Keranihat (Flyover) 3.30 

4. Lohagara 4.27 

Cox’s Bazar 5. Chakaria 7.92 

Source: JICA Study Team, 2021 

1.3 Scope of EIA Study 

1.3.1 Applicable Reference Framework 

The applicable reference framework for this study includes: 

• Environment Clearance Rules, 1997 

• JICA Guidelines for Environmental and Social Considerations, 2010 

1.3.2 Scope of Work 

The main objectives of the EIA study are to identify and assess potential impacts on natural and social 

environment and pollution caused by the Project and to prepare an EIA Study report which includes 

environmental management plan & monitoring plan for the necessary actions to the identified impacts. 

More specifically, the scope of this environmental impact assessment is exclusively confined within the 

development works to be carried out in Patiya, Dohazari, Keranihat, Lohagara, and Chakaria bottleneck 

points. The approved Terms of Reference (ToR) for this study is given in Appendix A. 

The road will be developed by Roads and Highway Department (RHD) of the Government of 

Bangladesh which is the project proponent of the JICA Study. The EIA Study shall cover all 

requirements of the Bangladesh Environmental Conservation Rules 1997 (ECR), as elaborated in a 

Guide to Environmental Clearance Procedure (of August 2010) provided by the Department of 

Environment, and the JICA Guidelines for Environmental and Social Considerations (2010). 

This project is classified as JICA's Environmental Category A due to the large-scale land acquisition 

and resettlement. In addition, the project requires the full EIA since the Project is conducted for the 

national road according to the ECR. Since the ADB DD study of 2015 covered the whole Chittagong-

Cox's Bazar - Teknaf Road Section, the Environmental Impact Assessment study is available. On the 

other hand, the alignment for the selected 5 bottleneck sections is partly changed and some of relevant 

data should be updated including data on seasonal changes on natural environment. A detailed scope 

of study is given below as per the technical specifications of contract documents that includes 

alternative considerations, impact assessment, field measurement survey and impact assessment, 

preparation of mitigation measures, preparation of environmental and social management and 

monitoring plan, and public consultation. 
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A. Scoping Report: A scoping report need to prepare at the beginning of the study to identify the 

potential area of impacts and to present a description of the background environment of project 

locations. This scoping stage is necessary as it create pathway for further impact identification 

and evaluation. 

B. Baseline Study: The baseline study comprises the examination and evaluation of current 

environmental conditions, including natural environmental condition, ecological condition, 

physical environmental condition, and socio-economic conditions of the project area. 

❖ Physical Environment: Physical environment will include geology, soil, topography, 

climate and hydrological description of the project areas. 

❖ Ecological Environment: Ecological environment will include existing habitats, floral 

composition (aquatic and terrestrial vegetation), and faunal composition (amphibious, 

reptiles, mammals, birds, and fish diversity). 

❖ Environmental Quality: The study of environmental quality includes the sampling and 

analysis of different elements of environmental quality, e.g., ambient air quality, surface 

water quality, noise level, and vibration level. In addition to historic climatic data collected 

from related BMD stations, the weather parameters (temperature, wind speed, and wind 

direction) will also be measured onsite during environmental baseline study. 

❖ Socio-economic Environment: The socio-economic environment of the project areas 

includes demographic profile and ethnic composition, settlement and housing, traffic and 

transport, public utilities (water supply, sanitation, and solid waste), economy and 

employment, and fisheries (fishing activities, fishing communities, commercial important 

species, fishing resources, commercial factors). 

C. Stakeholder Consultation and Social Studies: The objectives of public consultation or 

stakeholder consultation are to inform project affected people about the potential impacts of the 

project and their mitigation measures as well as to seek the opinions of the participants. The 

stakeholder consultation and social studies process includes Public Consultation Meeting 

(PCM), Focus Group Discussion (FGD), and Key Informants Interview (KII). 

D. Environmental Impact Assessment: Based on analysis results of the primary data and 

secondary data and field reconnaissance, significant environmental and social impacts will be 

identified and assessed quantitatively as much as possible. Special attention will be given to 

noise/vibration, water pollution, and air pollution, and they will be measured as the baseline 

data as described in the methodology section. Based on the baseline data, the impacts during 

construction and operation stages will be estimated and evaluated as quantitatively as possible 

to meet requirements under the EIA system in Bangladesh and the JICA Environmental 

Guidelines. Especially, noise in the operational phase shall be forecasted quantitatively by 

using the ASJ RTN-Model 2018, a road traffic noise forecasting model proposed by the 

Acoustical Society of Japan.  

For the noise and vibration measurements, equipment for the noise and vibration will be brought 

by JET from Japan. At the time of the noise and vibration measurements, a traffic volume survey 

will be conducted by types of the vehicle such as passenger cars, buses, and heavy trucks 

according to the RHD's vehicle classifications.  

For the air quality measurement, the ambient air quality of the areas affected by the project will 

be monitored with the applicable methods for sampling and measurements of the national air 

quality regulation as specified in the ECR and other relevant national regulations.  

For the water quality measurement, the parameters to be surveyed depends on a classification 

of the water body as specified in the ECR. Therefore, at first, the water class of the targeted 

water body will be identified. Water samples will be analyzed in accordance with the methods 

specified in the APHA.  

E. Environment and Social Management and Monitoring Plan: Based on the identified 

mitigation measures, the Environmental and Social Management and Monitoring Plan 
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(ESMMP) shall be prepared. It shall cover mitigation actions, monitoring parameters, methods, 

implementation stage, frequency and responsible organization(s) for each negative impact for 

each mitigation action at minimum. The management and monitoring plan shall be separately 

prepared for pre-construction, construction, operational stages, respectively. 

1.4 Approach and Methodology 

The approach and methodology are outlined based on information available about the proposed project, 

previous experience of understanding similar kinds of projects, and regulatory requirements in 

Bangladesh and the requirements to meet the DOE standards. 

1.4.1 Approach for the EIA Study 

In order to attain the earlier mentioned scope of work, the study is based on the review of the available 

project related information including primary and secondary baseline environment and social data, 

forecasting and evaluation of impacts of significance. Following approach and methodology was used 

to complete the EIA study. The EIA of the project was followed a systematic process of: 

• Screening Study: The proposed project falls under the “Red” Category as per Schedule-1 of 

the Environment Conservation Rules, 1997, therefore, would require ECC from the DOE based 

on EIA, carried out as per the approved terms of reference for the EIA study; 

• Consult environmental and social baseline conditions against which the assessment will be 

undertaken;  

• Consult with stakeholder and integrate their views into the project design and mitigation; 

• Systematically predict and evaluate the positive and negative changes in these baseline 

conditions; 

• All impacts and benefits of the project should be documented and fully explained within the EIA 

report; 

• Identify the mitigation measures that the client will take to avoid, reduce, remedy offset, or 

compensate for adverse impacts, and to provide or enhance benefits from the project; and 

• Develop an Environmental Management Plan (EMP). 

The approach proposed for conducting the Environmental Impact Assessment (EIA) study for the 

selected project is presented in Figure 1-2. 
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Figure 1-2: Approach to the EIA Study 

 

Source: EQMS 

1.4.2 Methodology for the EIA Study 

To attain the earlier mentioned scope of work, the EIA study was based on the collection of primary and 

secondary baseline information, impact assessment, and delineation of EMP. The methodology was 

followed to complete the EIA study for the selected project is divided into the following tasks as 

presented in Table 1-2 and elaborated in subsequent sections. 

Table 1-2: Tasks Undertaken for the EIA Study 

Task Number Task 

Task-1 Kick-off Meeting 

Task-2 Project Description 

Task-3 Analysis of alternatives 
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Task Number Task 

Task-4 Environmental and Social Baseline Conditions 

Task-5 Environmental Impact Assessment 

Task-6 Development of EMP 

Task-7 Preparation of Draft EIA Report 

Task-8 Preparation of Final EIA Report 

1.4.2.1 Task-1: Kick-off Meeting and Team Mobilization 

Immediately following the completion of the contract negotiation and contract signing, the proponent, 

together with the project manager completed all logistical arrangements. In accordance with the EQMS 

quality requirements, the project manager formalizes team briefing notes outlining the scope of work 

and outputs required from each of the team members. A kick-off meeting was held with the officials of 

the client for understanding the major objectives of the project, project details, activities, current status, 

project milestones, legal requirements, scope, etc. 

1.4.2.2 Task-2: Scoping 

A scoping report has been prepared at the beginning of the study to anticipate the potential impacts of 

the project on physical and social environment. Scoping is a process to identify key environmental and 

social issues prior to in-depth investigation and analysis. This scoping report has been prepared in 

accordance with the JICA GL. 

1.4.2.3 Task-3: Project Description 

A section on the project description was prepared. This was developed to a level of detail needed to 

adequately understand potentially significant project impacts. This covered project location, size, life, 

schedule, implementation arrangements, and information inventories and maps using appropriate 

scales. Also, identify components of key environmental indicators on physical, biological, and social 

environments. 

1.4.2.4 Task-4: Analysis of Alternatives 

An analysis of alternatives, including benefits due to the proposed project versus no project scenario 

was considered, as is required under the DoE guidance. This requires close liaison with client contract 

personnel to understand the alternatives and decision-making processes considered to date. 

1.4.2.5 Task-5: Environmental and Social Baseline Conditions 

An expert team from EQMS Consulting Limited was engaged to carry out environmental and social 

baseline data collection from June 2020 to June 2021. Socio-economic data collection and 

consultations with the local community and other government departments were conducted at the same 

time. Secondary data were collected from different government departments, local bodies, and through 

literature review, etc. All the data were compiled and compared with applicable standards where 

relevant and was presented in the EIA report. Environmental baselines study the following: 

• Meteorological data at the project site; 

• Ambient Air Quality; 

• Ambient Noise Level; 

• Vibration Level; 

• Water Resources and Quality - surface water; 

• Ecology - covering terrestrial and aquatic flora and fauna, habitats, and ecologically sensitive 

spots within the project site and surrounding areas; 

• Road network and Traffic factor; 
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• Prevailing land use; and 

• Socio-economic status. 

1.4.2.6 Primary Baseline Data Collection 

With the assistance of the client, EQMS has identified an accredited environmental laboratory of repute 

which was engaged in the analysis of the collected environmental quality samples on ambient air quality, 

surface water quality, ambient noise level, vibration level as per aspects detailed in Table 1-3. 

Table 1-3: Primary Baseline Data for the EIA Study 

S/N Environmental 

Attribute 

Locations Frequency Remarks 

1 
Ambient Air 

Quality 
12 

8 Hours monitoring 

during  

dry & rainy seasons 

(Week Day) 

One point at the roadside and 

another point about l km 

distance from the roadside to 

the nearest 

residential/commercial 

buildings in each bottleneck 

area. For the Keranihat site, 

field measurement at both FOB 

and bypass sites shall be 

conducted. Therefore, field 

measurement shall be 

conducted at l2 locations in 

total. 

2 
Surface Water 

Quality 
12 

Two seasons during 

the EIA Baseline 

survey (Week Day) 

One or two locations at main 

river and stream, where the 

wastewater due to construction 

and operation of the proposed 

road is emitted into. For the 

Keranihat site, field 

measurement at both FOB and 

bypass sites shall be 

conducted. Therefore, field 

measurement shall be 

conducted at 12 locations in 

total at max. 

4 
Ambient Noise 

Level 
12 

24-hour monitoring 

(once) during the EIA 

Baseline survey 

(Week Day) 

A total of 12 locations in and 

around the existing road and 

future roads alignment. 

5 Vibration Level 12 

24-hour monitoring 

(once) during the EIA 

Baseline survey 

(Week Day) 

A total of 12 locations in and 

around the existing road and 

future roads alignment. 

6 Flora and Fauna Study area 
Two seasons during 

the Baseline survey 

The ecological survey was 

undertaken to assess the 

biodiversity aspects 
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S/N Environmental 

Attribute 

Locations Frequency Remarks 

7 Socio-economic Study area 
One-time survey 

during the Baseline 

Mostly assessed through KII 

and FGDs and available 

secondary information 

1.4.2.6.1 Stakeholder Consultation 

Since EIA study requires in-depth understanding of the perception of the project affected persons and 

other stakeholders, qualitative data have been collected through several social study methods, such as 

Public Consultation Meeting (PCM), Focus Group Discussion (FGD), and Key Informants Interview (KII). 

The PCM have been conducted in two stages, e.g., scoping stage and result disclosure stage. The 

main objectives of PCM during scoping stage are mainly informing the stakeholders about the project 

and obtaining their opinions regarding potential environmental and social impacts. On the other hand, 

disclosure of the results of baseline study, potential environmental and social impacts, environmental 

and social mitigation strategies and monitoring plan are main objectives of second stage PCMs. The 

stakeholders are allowed to give their opinion in this stage also and their views have been addressed 

in the final version of the report. Apart from PCM, several number of FGD have also been conducted 

mainly in participation of women, elderly people, young people and other vulnerable groups. 

Furthermore, KII has been interview with Upazila, District, and Divisional level government officials, 

including agriculture, fisheries, education, public health engineering, and environmental officials. A 

summary of the stakeholder engagement process and the profile of the groups and their opinions have 

been given in Chapter 8 of this report. 

1.4.2.6.2 Secondary Baseline Data Collection 

In addition to environmental baseline study to collect primary data, the secondary data and information, 

including previous environmental monitoring data, previous environmental impact assessment reports 

of similar projects in concerned areas, other related reports and papers, social and statistical data of 

different government organizations have been collected and reviewed. Besides, a reconnaissance 

survey has been conducted to inspect the project location visually for identifying the environmental and 

social issues. Most of the secondary data for describing social environment have been collected from 

Bangladesh Bureau of Statistics (BBS). Moreover, some time historical time series data related to 

meteorology and hydrology have been collected from Bangladesh Meteorological Department (BMD) 

and Bangladesh Water Development Board (BWDB). 

A. Physical Environment • Regional Setting 

- Physiography, Geomorphology, Land Use, Geology, 

Drainage, Hydrology, and Soil. 

• Climate and Meteorology 

- Climatic Pattern, Ambient Temperature, Relative 

Humidity, Rainfall, and Regional Wind Patterns (Wind 

Speed and Direction). 

• Hazard and Risks 

- Natural Hazards: Floods, Seismic Activities, Seasonal 

Storms and Cyclones, Tidal Surges, Droughts, Salinity 

Intrusion, and Erosion. 

B. Socio-economic 

Environment 

• Demographic Profile 

• Education and Literacy 

• Economic Activities and Livelihood Pattern 

• Socio-economic Infrastructure and Indicators 

- Health Care Facilities, 

- Education Facilities, 
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- Drinking-Water and Sanitation, 

- Transportation Facilities, and 

- Sites of Cultural/Archaeological Importance. 

C. Ecology and Biodiversity • IUCN Red List Status 2015 

• Flora and Fauna 

• Biodiversity Condition 

• Existing Terrestrial Ecosystem 

• Aquatic Fauna and Vegetation 

1.4.2.7 Task-6: Impact Assessment 

The EIA was evaluated potential impacts using a methodology based on the evaluation of the 

“significance” of identified issues and impacts on baseline parameters. Analysis of the baseline results 

and the incremental impacts of the project were assessed in accordance with the national standards 

for air, water, and Noise Pollution (Control) Rules, 2006 as mentioned in the ECR, 1997, and its 

subsequent amendments. 

The impact assessment covered the full project lifecycle, including pre-construction, construction, and 

operations activities. The impact assessment has involved the forecasting, evaluation, and mitigation 

of impacts and report on impacts including residual impacts and cumulative impacts. Impact forecasting 

was considering control measures that are part of the project design. Additional mitigation measures 

aimed at further reducing forecasted impacts are proposed where necessary or appropriate. 

Figure 1-3: Impact Assessment Process for the EIA Study 

 

The impacts were identified and quantified for the intensity using matrix techniques and evaluated as 

very high, high, medium-high, medium-low, low, and very low impacts on the environment and 

communities in the study area. Aspects which were considered in the impact assessment, for the pre-

construction, construction, and operation phase of the proposed project, include land 

acquisition/requisition, land use, indigenous population, water quality (surface and ground), noise, 

ecology, waste, landscape and visual, traffic, flood and other natural disaster risks, sedimentation and 

erosion, socio-economic, occupational and community health and safety, etc. 

The principal aim of this task was to identify and assess potential impacts on various environmental and 

social components due to the proposed project. Based on baseline data collected in the study area, 

information on the type and quantity of pollutants, and surveys of the study area, the EQMS EIA team 

identifies and predicts potential impacts due to the proposed project on the surrounding environment 

during pre-construction, construction, and operation phases of the project. To identify the impacts, it is 

necessary to identify the area and source of impacts. To identify the area and source of impacts, the 

established and relevant laws, rules, policy of Bangladesh and JICA Environmental and Social 

Considerations as well as previous EIA study of the Sub Regional Transport Project Preparatory Facility 

(Road Component: Package 2 (SRTPP2)) have been considered.  

Table 1-4 shows the potential impact area as well as conceivable impacts that have been assessed in 

this study. 

PREDICT EVALUATE 
MITIGATIO

N/ 
ENHANCE 

RESIDUAL 
IMPACTS 

What could 
happen because 
of doing what is 

proposed? 

Is it important? 
(Significance) 

What can be 
done about it? 

Is there still a 
significant 
impact? 
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Table 1-4: Conceivable environmental and social impacts 

Item 

Conceivable Impacts 

Preconstruction and 

Construction Stage 

Operational and Maintenance 

Stage 

A. Physical Environment 

1. Flood and drainage • Potential for some flooding 

site, existing road and 

adjacent areas during rainy 

season. 

• Water-logging due to 

blockage of natural drainage 

• Interruption of irrigation and 

natural water courses 

• Surface and groundwater 

contamination due to road 

activities 

2. Air pollution • Emissions from construction 

vehicles and equipment 

• Emissions from concrete, 

asphalt mixing plants, stone 

crushes, etc. 

• Dust from general 

construction activities 

• Emissions from vehicles 

using the road 

• Emissions from repair and 

maintenance activities 

3. Noise and vibration pollution • Noise from construction 

vehicles and equipment on 

site 

• Noise from concrete and 

asphalt mixing plants, 

stones, crushers 

• Noise from vehicles on 

access routes transporting 

materials 

• From vehicles using the 

road 

• From repair and 

maintenance activities 

4. Topography and soil pollution • Potential disfigurement of 

topography due to borrow 

pits and construction 

activities 

• Potential pollution of soil 

and sub soil from 

construction activities 

• Loss and destruction of soil 

and subsoil may cause 

erosion near road alignment 

• Potential pollution from oil, 

dicing and non-slip materials 

from tire wear 

5. Surface water pollution • Improper discharge of 

effluents and liquid waste 

from construction and 

project/labor camps 

• Dredging for fill materials 

may pollute surface water 

 

6. Groundwater pollution • Pollution of groundwater 

from labor camps latrines 

• Pollution of groundwater by 

spillage of chemicals, fuel, 

lubricants 
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Item 

Conceivable Impacts 

Preconstruction and 

Construction Stage 

Operational and Maintenance 

Stage 

• Pollution of groundwater by 

unregulated disposal of 

solid waste 

7. Seismology • The road passes through 

the seismic Zone-2 of 

Bangladesh which possess 

a risk for some impacts to 

occur 

 

8. Borrow pits, other sources of 

materials and haul routes as 

well as materials sites 

• Increase in open water and 

potential breeding ground 

for mosquitoes 

• Loss of agricultural land 

• Danger to other road users, 

in particular pedestrians 

and non-motorized and 

farm vehicles 

 

B. Ecological Resources 

1. Fisheries and aquatic biology • Construction work may 

affect migration of fish and 

health of fish 

• Commercial fish may be 

impacted 

 

2. Wildlife (fauna) excluding 

impacts of elephants  

• Impact of local ecosystem 

and species, particularly 

endangered species and 

their continued health and 

sustainability 

• Loss of trees near the road 

• Loss of fauna particularly 

endangered species 

through disturbance to 

habitat 

3. Wildlife (elephants) • Impact on elephant road 

crossing corridors  

• Impact on local elephant 

habitat 

• Impact on elephant road 

crossing corridors  

• Impact on local elephant 

habitat 

4. Trees and vegetation (flora) 

and protected areas 

• Loss of trees may increase 

soil erosion from rain and 

wind 

• Loss of trees will impact on 

other flora and may affect 

wildlife, particularly birds 

and mammals that rely on 

trees for their food sources 

 

C. Economic Development 

1. Land use • Loss of land/acquisition of 

land 

• Loss of agricultural land for 

borrow pits or stock piling 
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Item 

Conceivable Impacts 

Preconstruction and 

Construction Stage 

Operational and Maintenance 

Stage 

2. Disruption in agricultural 

activities 

• Disturbances to farmers 

access and activities 

• Dust will affect production 

• Some disturbance to 

farmers activities where 

road passes through land 

used by them 

D. Social and Culture 

1. Displacement of legal and 

illegal occupants within ROW 

• Loss of land/acquisition of 

land 

 

2. Health and education • Health and education 

facilities/users may be 

located within the proposed 

road alignment 

 

3. Cultural heritage • There may be mosques and 

temples within the proposed 

road alignment that should 

be relocated 

 

4. Indigenous peoples use of 

land  

• There might be indigenous 

peoples use of land 

 

5. Occupational Health and 

Safety 

• The construction workers 

may be at risk for 

occupational health hazards 

due to the materials 

handled and working 

condition 

 

6. Loss of Livelihood • Losing of Business 

opportunity 

• Impact on wage earners 

• Impact on street vendors  

 

7. Involuntary Resettlement • Loss of Land 

• Loss of structure 

• Loss of Livelihood 

Some conflicts may arise 

among PAPs if RAP 

implementation not done 

properly 

1.4.2.8 Task-7: Development of EMP 

Appropriate mitigation strategies for identified environmental and social impacts have been formulated 

in Environmental and Social Management and Monitoring Plan. For smooth implementation of the plan, 

the implementing and supervision authority has been mentioned for every mitigation strategy. 

Environmental and Social Monitoring is an important and effective was to evaluate the performance of 

mitigation implementation during construction and operation period. Therefore, relevant parameters, 

monitoring frequency, and estimated cost have also been included in the plan to monitor the 

implementation of mitigation measures. The EMP is comprised of the following aspects based on the 

impacts assessed for the project: 

• Introduction to the purpose of the EMP; 

• Institutional mechanism - roles and responsibilities for EMP implementation; 

• Tentative cost for the implementation of the EMP; 
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• Summary of significant adverse impacts and potential hazards; 

• Mitigation measures and control technologies, safeguards, etc. to minimize adverse impacts on 

air, water, noise, biological and socio-economic environment, measures to minimize associated 

hazards and control the emergency; and 

• The project monitoring program for effective implementation of the mitigation measures and 

ascertain the efficacy of the environmental management and hazard control systems in place. 

This sets out the mitigation and management measures required during project implementation to avoid 

or reduce the environmental and/or social impacts, including developing the action plan in accordance 

with DOE requirements. A monitoring plan included here, covering the type of monitoring to be done, 

responsible parties, schedule, standards to be used, resources, and tentative cost. Plans that can be 

developed at a later stage (e.g., construction waste management plan, emergency response plan, traffic 

management plan, etc.) identified and provided as initial documents which will be updated before the 

start of construction activities by the contractor. 

1.4.2.9 Tasks-8 and 9: Reporting - Draft and Final EIA Report 

A draft EIA report is prepared upon completion of the above tasks as per the prescribed TOR was given 

by the DOE and submitted to the client for providing their comments and suggestions. 

Based on one set of consolidated comments of the client, Draft EIA will be finalized for submission to 

the DOE, Bangladesh to get an Environmental Clearance Certificate (ECC). 

1.5 Limitation 

This EIA is limited to investigating and managing potential impacts associated to construction and 

operation stage. This EIA should not be in any way construed as providing impact assessment for any 

further work or developments on this or any other site. No assessment has been made for any future 

projects or activities that may arise because of this Project. If or when any such developments are 

proposed, additional environmental impact assessment should be carried out at that stage in 

accordance with the legal requirements of Bangladesh. 

This EIA is confined to the study of the potential impacts of the Project on the physical, biological, and 

socio-economic environments of the study area. This study has been carried out by accessing data 

from a wide range of primary and secondary data. These include literature reviews, reports and other 

documents, which have been supplemented with primary field data collection. Assessment of the 

Project is limited by the quantity and quality of available data. 

Certain provisions in this EIA report assume reliance on conceptual design and technical information. 

If the design of the Project changes from that assessed due to design development, inclusion of new 

information, changing motivations or any other reason, the results of any impact assessment or 

mitigation measures provided in this report may be inconsistent. 

1.6 EIA Team 

The composition of the EIA team is shown in Table 1-5. 

Table 1-5: EIA Team Composition 

S/N Name Position Assigned/Role 

1 Kazi Farhed Iqubal Team Leader 

2 Tauhidul Hasan Environmental Consideration Expert 

3 Md. Abdul Halim Social Consideration Expert 

4 Ferdowsi Akhter Gender Issue Expert 

5 Sk. Salahuddin Ahmed Noise and Vibration Control Expert 
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S/N Name Position Assigned/Role 

6 Ferdows Alam Quaraishi Air Quality Expert 

7 Md. Mahfuzur Rahman PCM Expert 

8 Nourin Ahosan Habib Natural Environment Expert 

9 Md. Shahparan Junior Noise and Vibration Control Expert 

1.7 Structure of the Report 

The EIA report has been prepared to meet the requirement of national policies to approve by DOE. The 

report is divided into ten chapters that follow the activities stipulated in the approved TOR of the EIA 

study. The outline of the present EIA is as under: 

0. Executive Summary: The executive summary provides an overview of the EIA report. 

1. Introduction: The chapter describes the background of the study, brief description, scope of 

the study, approach and methodology, limitation, EIA study team combination, and structure of 

the report. 

2. Administrative and Legal Framework: This chapter covers all the legal provisions, including 

environmental and social laws, applicable to the project. The chapter also covers all the national 

standards applicable to the project. 

3. Project Description: This chapter provides a detailed description of the proposed project 

comprising project justification, location, layout, and project components. 

4. Baseline Environmental Condition: This chapter covers the environmental baseline 

parameters on the physical environment (meteorology, ambient air quality, ambient noise level, 

vibration level, surface water quality, geology, topography, soil, flood and water resources) and 

biological environment within the study area. 

5. Socio-Economic Environment: This chapter covers the details of the socio-economic status 

of the PAPs, demography, public utilities, economy and development, fisheries etc.  

6. Screening and Scoping: This chapter covers the details of screening, scoping matrix and the 

results of scoping for environmental and social considerations. 

7. Identification, Forecasting and Evaluation of Impacts: This chapter covers the detailed 

impact of the proposed project on different environmental and social components during the 

construction and operation phase of the project. 

8. Environmental and Social Management and Monitoring Plan: The chapter covers a 

comprehensive EMP including recommendations for its implementation during the pre-

construction, construction, and operation phase of the project. The EMP consists of the set of 

mitigation, management, monitoring and institutional measures to be taken during the 

implementation of the proposed project to eliminate adverse environmental impacts, offset 

them or reduce them to acceptable limits.  

9. Public Consultation and Disclosure: This chapter presents stakeholder consultation, 

comprises public consultations, disclosures, FGD and KII conducted in the study area. 

10. Emergency Management Plan: This chapter includes the preparedness and emergency 

management plan including risk assessment and damage control. 

11. Conclusion and Recommendations: This chapter presents the conclusion and 

recommendations of the report. 

 



 

 

CHAPTER 2 

Administrative and Legal Framework 
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2 ADMINISTRATIVE AND LEGAL FRAMEWORK 

This chapter provides legal and regulatory framework, covering national requirements as well as 

guidelines and standards to address environmental and social risks of the proposed project and its 

associated components and to protect and conserve the environment from any adverse impacts. The 

intent of this chapter is to discuss the regulatory context, which is directly related to environmental 

compliance, which must be adhered to by all parties involved in the project throughout the planning, 

construction, and operation. 

2.1 Environment Related Policies in Bangladesh 

The National Environment Policy of 1992 and the associated legislation on environmental protection 

and conservation represent the most important documents that relate to environmental protection and 

management in Bangladesh. The requirement of EIA for projects is described in these documents. 

2.1.1 National Environment Policy, 2018 

In 1992, the Bangladesh Government developed the National Environmental Policy (NEP) which 

defines the overall environmental framework and assigns responsibility for regulatory development, 

administration and enforcement. This responsibility has been given to the Department of Environment 

(DOE) which is under the Ministry of Environment, Forest and Climate Change. The National 

Environment Council, with the head of the government as chairperson, provides the overall policy 

direction. 

In 26 years since adoption of Environment Policy, 1992, the nature and level of environment and 

ecological degradation have been changed. In order to address all those changes and with a view to 

protect and conserve environment and ecosystem in a rigorous, pragmatic and sustainable manner as 

well as to bring the climate change to the mainstream of the environment and development, the 

government has revised the National Environment Policy, 1992 and adopted the revised National 

Environment Policy, 2018. 

Following are the key subject matters covered under the National Environment Policy, 2018: 

• Ensuring sustainable development through reducing human pressure on nature and natural 

resources. 

• Considering environment protection as integral part of the development programs planned to 

meet the need of the present and future generation. 

• Making natural resources extraction, use, environmental conservation etc. to be based on 

science. 

• Considering environmental impacts and risks in extracting and using natural resources. 

• Evaluating economic contribution of ecosystem services simultaneously to that of natural 

resources. 

• Giving priority to poor and under privileged group of people in order to ensure their participation, 

equity, justice, accessibility to the use of natural resources and getting ecosystem services on 

which, they are dependent. 

• Taking initiatives to prevent misuse and ensure optimum of water, land, natural gas and other 

natural resources in the production process as well as day-to-day purposes. 

• Encouraging sustainable use of new and renewable resources. 

• Enhancing long term poverty alleviation and food security through conserving biological 

diversity. 

• Realizing compensation from persons and institutes those who are liable to environmental 

pollution through applying polluter pay principle. 

• Including environmental conservation and preservation in all national policies and ensuring 

implementation of the environment policy at both government and nongovernment level. 
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• Giving priority to preventive measures over curative measures in environmental conservation. 

• Including adaptation and mitigation program in all development projects in order to address 

adverse impacts of climate change. 

• Ensure sustainable utilization of ecosystem goods and services. 

• Implementation of 3R principle in utilization of resources. 

• Strengthening institutional and legal capacity of institution (Government, local, private and 

technical) relevant to the enforcing and implementation of rules and regulation relating to 

environment policy and environment conservation. 

• Ensuring considerations of climate change and challenges of calamities in all kind of 

infrastructure projects. 

• Reducing of all SLCP (Short-Lived climate pollutants) which are harmful to health and 

environment. 

• Taking development programs considering sustainable production and consumption as integral 

part of environmental conservation to meet the need of present and future generation. 

• Allocating necessary funds to all areas of environmental conservation, preservation and control. 

• Taking up programs in favor of flourishing environment friendly economy. 

The policy has provided sector wise policy coverage for 24 different sectors along with their plan of 

implementation, identification of respective implementing agencies, legal and institutional framework 

and directives on compliances. 

2.1.2 The National Biodiversity Strategy and Action Plan, 

2004 

The National Biodiversity Strategy and Action Plan (NBSAP) of Bangladesh provides a framework for 

conservation, sustainable use and sharing the benefits of biodiversity of the country. A major focus of 

the NBSAP is the need for cross-sectoral linkages, reflecting the fact that in Bangladesh, more so than 

most other countries, biodiversity conservation is closely inter-woven with social and economic 

development. Thus, the NBSAP also provides a framework for securing the necessary environmental 

conditions to reduce poverty, ensure sustainable development and respond to the implementation of 

elements of the country’s Poverty Reduction Strategy Paper (PRSP). The major objectives of the 

NBSAP are to: 

• Conserve and restore the biodiversity of the country for wellbeing of the present and future 

generations; 

• Ensure that long-term food, water, health and nutritional securities of the people are met 

through conservation of biological diversity; 

• Maintain and improve environmental stability of ecosystems; 

• Ensure preservation of the unique biological heritage of the nation for the benefit of the present 

and future generations; 

• Guarantee the safe passage and conservation of globally endangered migratory species, 

especially birds and mammals in the country; and 

• Stop introduction of invasive alien species, genetically modified organisms and living modified 

organisms. 

2.1.3 Relevant National Policies 

During recent years a number of national policy documents have been prepared and were accepted by 

GOB. These policy initiatives, strategies and plans all emphasize consideration of the environment and 

natural resources in order to achieve sustainable development. A summary of the major relevant policy 

documents prepared is given in Table 2-1. It is relevant to mention that GoB has prepared a National 

Strategy for Accelerated Poverty Reduction showing its strong commitment to achieving the Millennium 

Development Goals as defined by the UN. While the Government has made important strides towards 
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achieving these targets, this report highlights a number of sources of environmental degradation that 

merit greater emphasis, not only to bring Bangladesh closer to achieving its targets but also to contribute 

to the removal of environmental constraints to poverty reducing growth. 

Table 2-1: Relevant Major Policies 

Policy Brief Description Responsible Agency 

National Land Transport Policy 

(2004) 

New roads and major 

improvements will be subjected 

to an EIA, Funding will be 

provided for mitigation 

measures, Environmental 

(design) standards for new 

roads 

LGED 

The National Water  

Policy (1999) 

Protection and restoration of 

water resources;  

Protection of water quality, 

including strengthening 

regulations concerning agro-

chemicals and industrial 

effluents; Sanitation and 

potable water; Fish and 

Fisheries; Participation of local 

communities in water sector 

development 

Ministry of Water  

Resources 

National Land Use  

Policy (2001) 

The policy deals with land uses 

for several purposes including 

agriculture, housing, forestry, 

industrialization, railways and 

roads. The plan identifies land 

use constraints in these 

sectors. 

Ministry of Land 

National Forest Policy and 

Forest Sector Review (1994, 

2005) 

Afforestation of 20% land; Bio-

diversity of the existing 

degraded forests; 

Strengthening of agricultural 

sector  

Control of global warming, 

desertification, control of trade 

in wild birds and animals; 

 Prevention illegal occupation of 

the forestlands, tree felling 

Ministry of  

Environment and Forest 

National Biodiversity  

Strategy and Action  

plan (2004) 

Conserve, and restore the 

biodiversity of the country; 

Strategy and Action - Maintain 

and improve environmental 

stability of ecosystems; Ensure 

preservation of the unique 

biological heritage of the nation 

for the benefit of the present 

Ministry of  

Environment and Forest  

(MOEF) 
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Policy Brief Description Responsible Agency 

and future generations; 

Guarantee safe passage, and 

conservation of globally 

endangered migratory species, 

especially birds and mammals 

in the country;  

Stop introduction of invasive 

alien species, genetically 

modified organisms and living 

modified organisms. 

National Fisheries Policy (1998) 

and Inland Capture Fisheries 

Strategy (2004) 

Preservation, management and 

exploitation of fisheries and 

resources in inland open water; 

Fish cultivation and 

management in inland closed 

water; Prawn and fish 

cultivation in coastal areas; 

Preservation, management and 

exploitation of sea fishery 

resources 

Ministry of Fisheries  

and Livestock 

National Agricultural Policy,  

1999 

The policy deals with programs 

to make the nation self-

sufficient in food through 

increased production of all 

crops and to ensure a 

dependable food security 

system 

Ministry of  

Agriculture 

Draft Wetland  

Policy, 1998 

Establishment of principles for 

sustainable use of wetland 

resources; Maintenance of 

existing level of biological 

diversity; Maintenance of the 

functions and values of 

wetlands Promotion and 

recognition of the value of 

wetland functions in resource 

management and economic 

development 

Ministry of  

Environment and Forest 

Bangladesh Climate - Change 

Strategy and Action Plan (2008) 

Establishment of six strategic 

pillars for action, including (l) 

food security, social protection 

and health, (2) disaster 

management, (3) protective 

infrastructure, (4) research and 

knowledge management, (5) 

Decreased carbon 

development, and (6) capacity 

building and institutional 

Ministry of  

Environment and Forest 
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Policy Brief Description Responsible Agency 

strengthening. A first list of 37 

programs is identified. 

2.2 Environment and Social Related Legislations in Bangladesh 

The main acts and regulations guiding environmental protection and conservation in Bangladesh are 

outlined in the following subsections. 

2.2.1 The Environment Conservation Act, 1995 and 

Subsequent Amendments 

The Bangladesh Environmental Conservation Act (BECA), 1995 is the main legislation for conservation 

of the environment, improvement of environmental standards, and control and mitigation of 

environmental pollution. 

The provisions of the act authorize the Director General of 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 (ECAs); 

• Obtaining an Environmental Clearance Certificate (ECC); 

• Regulation with respect to 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 in different areas and for 

different purposes; 

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

• Formulation of environmental guidelines relating to control and mitigation of environmental 

pollution, conservation, and improvement of the environment. 

2.2.2 The Environment Conservation Rules, 1997 and 

Subsequent Amendments 

The Environment Conservation Rules (ECR), 1997 is the main subsidiary legislation of the Environment 

Conservation Act, 1995 which outlines various procedures or measures that need to be taken for 

compliance with the related provisions of the Environment Conservation Act, 1995. The Environment 

Conservation Rules, 1997 is the first set of rules promulgated under the Environment Conservation Act, 

1995. These rules provide for, inter alia, the following: 

• The NEQS for ambient air, surface water, groundwater, drinking water, industrial effluents, 

emissions, noise, and vehicular exhaust; 

• Categorization of industries, development projects, and other activities on the basis of actual 

(for existing industries/development projects/activities) and anticipated (for proposed 

industries/development projects/activities) pollution load; 

• Procedure for obtaining ECC; 

• Requirements for undertaking IEE and EIA’s as well as formulating EMP according to 

categories of industries/development projects/activities; and 

• Procedure for damage-claim by persons affected or likely to be affected due to polluting 

activities or activities causing hindrance to normal civic life. 

The ECR provides specific rules and procedures for various categories of projects in relation to their 

approval prior to construction and operation. For projects and activities listed within the Red category, 

the ECR requires that an Initial Environmental Evaluation (IEE) be first submitted for approval and this 

can be accompanied with the terms of reference (TOR) for an EIA, which is to follow the IEE. However, 
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this stage may be opted out by an application to directly submit an Environmental Impact Assessment 

(EIA) report to the DOE for its review and approval prior to the issuance of an Environmental Clearance 

Certificate (ECC). The EIA is to be based on a TOR that has the prior approval of the DOE. 

2.2.3 Noise Pollution (Control) Rules, 2006 

This rule has been promulgated under the provision of clause 20 of the Environment Conservation Act, 

1995. The rules provide for standard limits of noise level of vehicles and designated areas. According 

to the Rules, motor honking within a 100-meter radius of a hospital, school and office is prohibited. The 

rules also do not allow use of brick crushers and cement mixers within 500-meter radius of a residential 

area. Besides, prior permission is mandatory for using loudspeakers or megaphones. The rules 

stipulate safety and precautionary measures in work places, designated authorities for allowing noise 

generating appliances. 

2.2.4 EIA Guidelines for Industry, 2021 

The EIA Guidelines are a handbook for procedures for preparing the EIAs and for reviewing them for 

the benefit of the development partners, EIA consultants, reviewers, and academicians. While preparing 

these guidelines, the present environmental status, as well as the need for the rapid economic 

development of Bangladesh, has been kept in view. These considerations have essentially resulted in 

simpler procedures to be followed to prepare the EIAs and their review. 

The EIA Guidelines for Industry, 2021, introduced by the Department of Environment, Bangladesh, is 

the only guideline for conducting an Environmental Impact Assessment in Bangladesh. It is not only for 

industries but also for all types of development works. It includes EIA procedures, methodology, 

guidelines for impact identification, forecasting and evaluation, plans for mitigation measures, and 

monitoring program. 

2.2.5 The Acquisition and Requisition of Immovable 

Property Act 2017 

The principal legal instrument governing land acquisition in Bangladesh is the Acquisition and 

Requisition of Immovable Property Act-2017.  The 2017 Act requires that compensation be paid for (i) 

land and assets permanently acquired (including houses, trees, and standing crops,); and (ii) any other 

impacts caused by such acquisition. The Act stipulates some rules and considerations for ensuring fair 

compensation of acquired properties. According to the Act-2017, the Deputy Commissioner (DC) 

determines and considers: 

i. market price of acquired land by averaging corresponding price of previous 12 months from 

the date of serving notice under section-4 (u/s-4) for each type of land within the vicinity;  

ii. Fair compensation for structures, trees and standing crops on the acquired land during 

Joint Survey.  

iii. Compensation for detachment from the residual productive land.  

iv. Compensation for loss of income generated from the acquired land. 

v. Shifting cost of housing and commercial structures in case of displacement. 

vi. May undertake appropriate step/action to resettle households displaced from homestead 

with living /housing structures.  

vii. If acquired land has standing crops cultivated by tenant (bargadar), the law requires that part 

of the compensation money be paid in cash to the tenants. 

Compensation payments or “awards” determines by the Deputy Commissioner popularly known as 

Cash Compensation under Law (CCL).  
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The Acquisition and Requisition of Immovable Property Act-2017 have some provisions adjusting 

determined value with the current market price of acquired properties. These are as follows: 

a. The Deputy Commissioner will pay additional 200% of assessed/determined price for land.  

b. The Deputy Commissioner will pay additional 100% of assessed/determined value for 

structures, trees, standing crops and other affected properties.   

The Resettlement Action Plan (RAP) for the project has been prepared in compliance with the 

Resettlement Framework (RF) prepared based on relevant national (GoB) Law with the policy of the 

JICA Guidelines for Environmental and Social Considerations and World Bank OP 4.12. The RAP will 

be implemented after obtaining relevant approvals. 

2.2.6 Occupational Health and Safety Related Laws and 

Rules 

During construction, the project will confirm the labor laws, for occupational and health related rules as 

outlined in Table 2-2. 

Table 2-2: Occupational health and safety related law and rules 

Title Overview 

Bangladesh Labor Act 2006 Provides for safety of work force during construction 

period. The act provides guidance of employer’s extent of 

responsibility and the workmen’s right to compensation in case of 

injury caused by accident while working. 

Water Supply and Sewerage 

Authority Act 1996 

The act calls for ensuring water supply and sewerage 

system to the public, preservation of system, and other 

related health and environmental facilities for the 

community 

Labor Relations under Labor 

Laws, 1996 (Revisions to 

scattered Acts and Ordinances 

to formulate a unified code) 

General concerns during the project implementation state that the 

project manager must recognize labor unions. 

Public Health Emergency 

Provisions Ordinance, 1994 

Calls for special provisions with regard to public health. In case of 

emergency, it is necessary to make special 

provisions for preventing the spread of disease, 

safeguarding the public health, and providing adequate 

medical service, and other services essential to the health of 

respective communities and workers during 

construction-related work 

Bangladesh Factory Act, 1979 Workplaces provisions: these Act and Labor Laws require medical 

facilities, first aid, accident and emergency arrangements, and 

childcare services to be provided to the workers at workplace. 

The Employees State Insurance 

Act, 1948 

Health, injury, and sickness benefit should be paid. 

The Employer’s Liability Act, 

1938 

Covers accidents, risks and damages with respect to 

employment injuries 

Maternity Benefit Act, 1950 Framed rules for female employees, who are entitled to various 

benefits for maternity. 
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2.2.7 Other Relevant Laws and Regulations 

Other laws and policies that address issues of environment and development in Bangladesh include: 

Water Pollution Control Ordinance (1973), Environment Pollution Control Ordinance (1977), Forest 

Policy (1994), Fisheries Policy (1998), Water Policy (1998), New Agriculture Extension Policy (1995), 

etc. 

2.2.7.1 The Environment Court Act, 2010 

The Environment Court Act, 2010 provides for the establishment of environment courts and matters 

incidental thereto. This act also provides the establishment of special magistrate’s court, trial procedure 

in special magistrate’s court, jurisdictions of environment court, the penalty for violating court’s order, 

judgment of offence by special magistrate’s court, procedure of judgment of special magistrate’s court, 

the power of entry and arrest, the procedure for search, impose case and investigation, procedure and 

power of environment court, power of impose penalty, procedure for collection of penalty, power for 

inspection of environment court, appeal procedure and formation of environment appeal court. 

2.2.7.2 The Forest Act, 1927 (and all amendments) 

The Forest Act of 1927 provides for reserving forests over which the Government has an acquired 

property right. This Act has made many types of unauthorized uses or destruction of forest produce 

punishable. The Government may assign any village community its right to or over any land, which has 

constituted a reserved forest.  

According to the Act, the Government may prohibit certain Activities in the declared reserved forest 

area such as any intervention kindles keeps or carries any firearms; trespasses or pastures cattle, or 

permits cattle to trespass, causes any damage by negligence in felling any tree or cutting or dragging 

any timber etc.  

Near the proposed location of the coal-based Power Plant, no mangrove forest exists at all. Therefore, 

the proposed Project complies with this requirement of legislation. During the study this law and rules 

and regulations under it has been reviewed to explore whether the proposed Activities of the Project 

violates any provisions of the Forest Act. The Supplementary Rules of 1959 empowered the concerned 

Governmental bodies to restrict totally and for a specified period, the shooting, hunting or catching of 

various birds, animals and reptiles in the controlled and vested forests. The Private Forest Ordinance 

of 1959 provides for the conservation of private forests and for the forestation, in certain cases, of waste-

land in Bangladesh. 

2.2.7.3 Wildlife (Conservation and Security, 2012 

The Wildlife (protection and safety) Act 2012, passed in Parliament on 8 July 2012. Under this Act, the 

hunting, trapping, killing of wildlife are strictly prohibited. After the establishment of this Act, a Board will 

be formed with the concerned members recommended by the Government. There are certain provisions 

kept in this Act, e.g., entrance, management, rules and regulation of the protected area etc. lf any 

person without license performs any kind of trade, he will be jailed for at least a year. 

2.2.7.4 Bangladesh Water Rules, 2018 

According to the Clause-16 of Bangladesh Water Rules, 2018, for taking the initiative to establish the 

following projects by the person or authority, Clearance Certificate (CC) has to be taken either 

Resources Planning Organizations (WARPO) (Director General)/District Committee (Deputy 

Commissionaire)/Upazila Committee (Upazila Nirbahi Officer)/Union Committee (Chairman) for the 

specific project. The projects are: 

a) Flood Control and management project; 

b) Surface water extraction, supply and use related project and part of the project; 

c) Irrigation project using surface water; 
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d) Construction of hydraulic structures; 

e) Water conservation project; 

f) Flood-affected plain land and wetland development project; 

g) Surface water for industrial use; 

h) Riverbank protection and river control project; 

i) River excavation and dredging project; 

j) Canal excavation and re-excavation project; 

k) Fisheries development in surface water project; 

l) Groundwater extraction, supply and use related project and part of the project; and  

m) Others project. 

2.2.7.5 International Treaties 

Bangladesh has signed most international treaties, conventions and protocols on environment, pollution 

control, bio-diversity conservation and climate change, including the Ramsar Convention, the Bonn 

Convention on migratory birds, the Rio de Janeiro Convention on biodiversity conservation and the 

Kyoto protocol on climate change. An overview of the relevant international treaties and conventions 

signed by GOB is shown in Table 2-3. 

Table 2-3: Relevant international treaties, conventions and protocols signed by Bangladesh 

Treaty or Convention In Brief Description Responsible Agency 

On Protection of birds, 

Paris 

1950 Protection of birds in wild state Department of 

Environment/ 

Department of 

Fisheries 

Convention on oil 

pollution  

damage (Brussels) 

1969 Civil liability on oil pollution  

damage from ships 

Department of 

Environment/ 

Ministry of Shipping 

Ramsar Convention 1971 Protection of wetlands Department of 

Environment/ 

Department of 

Fisheries 

World Cultural and 

Natural Heritage 

(Paris) 

1972 Protection of major cultural and 

natural monuments 

Department of 

Archaeology 

CITES Convention  

(Washington) 

1973 Ban and restrictions on international 

trade in endangered species of wild  

fauna and flora 

Department of 

Environment/ 

Department of 

Fisheries 

Bonn Convention 1979 Conservation of migratory species of 

wild animals 

Department of 

Environment/ 

Department of 

Fisheries 

Prevention and 

Control of  

Occupational hazards  

(Geneva) 

1974 Protect workers against occupational 

exposure to carcinogenic substances 

and agents 

Ministry of Health and 

Family  

Welfare 
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Treaty or Convention In Brief Description Responsible Agency 

Occupational hazards 

due  

to air pollution, noise & 

vibration (Geneva) 

1977 Protect workers against occupational 

hazards in the working environment 

Ministry of Health and 

Family  

Welfare 

Occupational safety 

and  

health in working  

environment (Geneva) 

1981 Prevent accidents and injury to 

health by minimizing hazards in the 

working environment 

Ministry of Health and 

Family Welfare 

Occupational Health  

Services (Geneva) 

1985 To promote a safe and healthy 

working environment 

Ministry of Health and 

Family Welfare 

Vienna convention 1985 Protection of ozone layer Department of  

Environment/Ministry 

of Environment and 

Forest 

Civil liability on 

transport  

of dangerous goods 

(Geneva) 

1989 Safe methods for transport of  

dangerous goods by road, railway 

and inland vessels 

Ministry of 

Communication 

Convention on oil  

pollution (London) 

1990 Legal framework and preparedness 

for control of oil pollution 

Department of 

Environment/ 

Ministry of Shipping 

London Protocol 1990 Control of global emissions that 

deplete ozone layer 

Department of 

Environment/ 

Ministry of 

Environment and 

Forest 

UN framework 

convention  

on climate change 

(Rio de  

Janeiro) 

1992 Regulation of greenhouse gases  

emissions 

Department of 

Environment/ 

Ministry of 

Environment and 

Forest 

Convention on 

Biological  

Diversity (Rio de 

Janeiro) 

1992 Conservation of bio-diversity,  

sustainable use of its components 

and access to genetic resources 

Department of 

Environment/ 

Ministry of 

Environment and 

Forest 

International 

Convention  

on Climate Changes  

(Kyoto Protocol) 

1997 International treaty on climate 

change and emission of greenhouse 

gases 

Department of 

Environment/ 

Ministry of 

Environment and 

Forest 

Protocol on biological  

safety (Cartagena 

protocol) 

2000 Biological safety in transport  

and use of genetically modified 

organisms 

Department of 

Environment/ 
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Treaty or Convention In Brief Description Responsible Agency 

Ministry of 

Environment and 

Forest 

2.3 Environmental Standards 

The appropriate national environmental standards are applied under the ECR, 1997 and amendments. 

The standards, commonly known as Environmental Quality Standards (EQS), are legally binding. There 

is a separate schedule on industry-specific standards, other than the general industrial emission and 

effluent standards. For reference, the Bangladesh standards for ambient air, noise, and water is given 

in Annex-F. 

2.4 JICA’s Environmental and Social Consideration Guidelines 

and Gap Analysis 

JICA environmental Guidelines which is applied to the Project is “Guidelines for Environmental and 

Social Considerations” (April 2010). 

The JICA Guidelines confirm that project proponents are undertaking appropriate environmental and 

social considerations, through various measures, so as to prevent or minimize the impact on the 

environment and local communities which may be caused by the projects for which JICA provides 

funding, and not to bring about unacceptable effects. It will thus contribute to the sustainable 

development of developing regions. In its confirmation of environmental and social considerations, JICA 

places importance on dialogue with all involved partners (e.g., the host country, local governments, 

borrowers and project proponents) regarding environmental and social considerations. Transparent and 

accountable processes, as well as active participation of key stakeholders (e.g., local residents and 

local NGOs affected by the project) in all stages of the project are highly considered. The JICA 

Guidelines are formulated in reference to the World Bank Operational Policy. 

The JICA Guidelines provide following four categories of projects as per its environmental classification 

system. 

Category A: A proposed project is classified as Category A if it is likely to have significant adverse 

impact on the environment. Borrowers and related parties must submit Environmental Impact 

Assessment (EIA) reports. For projects that will result in large-scale involuntary resettlement, basic 

resettlement plans must be submitted. EIA and other reports need to be submitted through the borrower 

before the JICA environmental reviews. 

Category B: A proposed project is classified as Category B if its potential adverse environmental impact 

is less adverse than that of Category A projects. 

Category C: A proposed project is classified as Category C if it is likely to have minimal or no adverse 

environmental impact. 

Category FI: A proposed project is classified as Category FI if it satisfies all of the following: 

✓ JICA’s funding of the project is provided to a financial intermediary etc.; 

✓ the selection and assessment of the actual sub-projects is substantially undertaken by such an 

institution only after JICA’s approval of the funding and therefore the subprojects cannot be 

specified prior to JICA’s approval of funding (or assessment of the project); and 

✓ Those sub-projects are expected to have potential impact on the environment. 

The Project, as per the above categorization, falls under Category A for the purpose of environmental 

investigations. Final EIA report approved by DoE needs to be laid open for public inspection at the JICA 

headquarter 120 days before a loan agreement for category A projects. 
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2.4.1 Gap Analysis and Gap Filling Measures between 

GoB Regulations and JICA Guidelines 

There are several gaps in between Bangladesh’s environmental and land acquisition Law and JICA’s 

Guidelines for Environmental and Social Consideration in preparation of EIA and RAP. Gap analysis 

and gaps filling measures related to environmental and social regulations are presented in the Table 

2-4 and Table 2-5. 

Table 2-4: Major Gaps analysis between Environmental Regulations of GoB and the JICA 

Guidelines 

Items JICA Guidelines 
Relevant 

laws/regulations/Guidelines 
in Bangladesh 

Policies to be 
taken by the 
project 

Environmental 
Policy and 
Regulations 

• JICA Guidelines for 

Environmental 

and social 

consideration, April 

2010 

• Environment 

Conservation 

Act (1995) 

• Environment 

Conservation 

Rules (1997) 

• EIA guidelines 

on Industrial 

projects 

- 

Basic Matters/ 
Underlying Principles 

• Environmental 

impact must be 

assessed and 

examined from the 

earliest possible 

planning stage. 

• Alternatives studies 

shall be made to 

avoid or minimize 

adverse impact 

must be examined 

and incorporated 

into the project 

plan. 

• In case negative impacts on 

environment are predicted, 

EIA shall be implemented. 

• ECA (1995) and ECR (1997) 

do not explicitly ask for 

identification and 

assessment of alternatives. 

• Alternative 

study shall be 

made to 

minimize the 

project impact 

Public Consultation • In projects, 

especially can have 

adverse effects on 

environment, 

information on 

projects needs to 

be known at early 

stage and 

stakeholders, such 

as local people, 

should be 

adequately 

consulted. 

The consultation 

• There is a detailed provision 

for Public Consultation in the 

EIA Guidelines for Industries 

2021.  

• To implement 

public 

consultation 

accordingly 

throughout the 

preparation and 

implementation 

stages of the 

Project. 

During the 

preparation of 

the EIA report, 

consultations 

should be 
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Items JICA Guidelines 
Relevant 

laws/regulations/Guidelines 
in Bangladesh 

Policies to be 
taken by the 
project 

result needs to be 

considered in 

projects. (Holding 

consultations is 

highly 

desirable, 

especially at 

scoping stage and 

when the draft 

report is being 

prepared) 

implemented at 

scoping stage 

and after the 

draft report 

preparation. 

Information 
Disclosure 

• It is needed that 

EIA report is 

disclosed to 

projected countries 

and local people, 

and stakeholders, 

such as local 

people, can access 

to the report all the 

time. Also, 

allowance for 

copying the report 

is needed. JICA 

discloses EIA 

reports 120 days 

prior to concluding 

agreement 

documents. 

• There is no provision for EIA 

disclosure in the EIA 

Guidelines for Industries 

2021. 

 

• Findings of the 

EIA should be 

disclosed to the 

stakeholders. 

Setting up the 

time of EIA 

disclosure can 

guarantee 

people to 

access to the 

report. 

Impacted Items • It include impacts 

on both natural 

environment along 

with health and 

safety issues. 

• Major items of 

natural 

environment 

includes air, water, 

soil, waste, water 

usage, climate 

change, 

ecosystems, fauna 

and flora, including 

trans-boundary or 

global scale 

impacts.  

• Major items of  

social includes 

• EIA Guidelines for Industries 

2021 has clear provision for 

the assessment of Direct, 

Indirect and Cumulative 

Impact. 

• Direct, Indirect 

and Cumulative 

impacts of the 

project shall be 

assessed in line 

with the EIA 

Guidelines for 

Industries.  
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Items JICA Guidelines 
Relevant 

laws/regulations/Guidelines 
in Bangladesh 

Policies to be 
taken by the 
project 

migration of 

population and 

involuntary 

resettlement, local 

economy such as 

employment and 

livelihood, 

utilization of land 

and local 

resources, social 

institutions such as 

social capital and 

local decision-

making institutions, 

existing social 

infrastructures and 

services, 

vulnerable social 

groups such as 

poor and 

indigenous 

peoples, equality of 

benefits and losses 

and equality in the 

development 

process, gender, 

children’s rights, 

cultural heritage, 

local conflicts of 

interest, infectious 

diseases such as 

HIV/AIDS, and 

working conditions 

including 

occupational 

safety.  

• In addition to the 

direct and 

immediate impacts 

of projects, their 

derivative, 

secondary, and 

cumulative impacts 

as well as the 

impacts of projects 

that are indivisible 

from the project are 

also to be 
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Items JICA Guidelines 
Relevant 

laws/regulations/Guidelines 
in Bangladesh 

Policies to be 
taken by the 
project 

examined and 

assessed to a 

reasonable extent. 

It is also desirable 

that the impacts 

that can occur at 

any time 

throughout the 

project cycle should 

be considered 

throughout the life 

cycle of the project. 

Monitoring/Grievance 
Redress Mechanism 
(GRM) 

• Steps should be 

taken by the project 

proponent to make 

the monitoring 

results available to 

the local 

stakeholders of the 

project. 

• When third parties 

point out, in 

concrete terms, 

that environmental 

and social 

considerations are 

not being fully 

undertaken, forums 

for discussion and 

examination of 

countermeasures 

are established 

based on sufficient 

information 

disclosure, 

including 

stakeholders’ 

participation in 

relevant projects. 

Project proponents 

etc. should make 

efforts to reach an 

agreement on 

procedures to be 

adopted with a view 

to resolving 

problems. 

• There is no clear indication in 

EIA Guidelines for Industries 

2021 regarding the 

disclosure of monitoring 

results.  

• No clear provision is 

stipulated in the EIA 

Guidelines for Industries 

regarding Grievance 

Redress Mechanism. 

• Project 

proponent could 

be advised to 

publish 

Monitoring 

reports on the 

website. 

• Grievance 

Redress 

Mechanism 

should be 

established for 

the project, so 

that any person 

can submit 

grievance. 
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Items JICA Guidelines 
Relevant 

laws/regulations/Guidelines 
in Bangladesh 

Policies to be 
taken by the 
project 

Ecosystems and 
Biota 

• Projects must not 

involve significant 

conversion or 

significant 

degradation of 

critical natural 

habitats and critical 

forests.  

• ECA has a provision 

regarding the declaration of 

Ecologically Critical Area 

(ECA). 

• As per the ECA Management 

Rules 2016, alteration or any 

significant degradation of 

critical natural habitat and 

forests are strictly prohibited. 

• Project shall 

comply with the 

Ecologically 

Critical Area 

Management 

Rules 2016. 

Indigenous peoples • Any adverse 

impacts that a 

project may have 

on indigenous 

peoples are to be 

avoided when 

feasible by 

exploring all viable 

alternatives. When, 

after such an 

examination, 

avoidance is 

proved unfeasible, 

effective measures 

must be taken to 

minimize impacts 

and to compensate 

indigenous peoples 

for their losses. 

• There is no stipulated 

provision in EIA Guidelines 

for Industries 2021 regarding 

the Indigenous peoples.  

• Project 

proponent 

should analyze 

the alternatives 

to check 

whether it is 

feasible or not to 

avoid any 

adverse impacts 

towards 

Indigenous 

peoples.  

• If the outcome of 

the alternatives 

become 

unfeasible, 

proper mitigation 

measures 

should be taken 

and 

compensations 

should be 

provided for 

loss.  

Table 2-5: Comparison between the Government of Bangladesh and JICA Guidelines for 

Environment and Social Consideration - Land Acquisition and Resettlement 

Sl. Aspects/Issues ARIPA-2017 

JICA 

Policy/Guidelines 

(April 2017) 

Gap Between 

GoB and JICA 

Policy/Guidelines 

1.  Avoid 

Involuntary 

resettlement 

Avoidance of resettlement 

is not specifically 

mentioned in the 2017 Act. 

Involuntary resettlement 

and loss of means of 

livelihood should be 

avoided by exploring all 

viable alternatives. 

Gaps with regard

to this principle to 

avoid resettlement 

impact through 

alternative options. 

2.  Minimize 

involuntary 

The law only implicitly 

discourages unnecessary 

When, after such an 

examination, avoidance 

Notice u/s-4 under 

2017 Act requires 
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Sl. Aspects/Issues ARIPA-2017 

JICA 

Policy/Guidelines 

(April 2017) 

Gap Between 

GoB and JICA 

Policy/Guidelines 

resettlement and excess land 

acquisition, as excess land 

remains idle and unused 

and lands acquired for one 

purpose cannot be used for 

a different purpose. Land 

that remains unused should 

be returned to the original 

owner(s). 

is proved unfeasible, 

effective measures to 

minimize impact and to 

compensate for losses 

must be agreed upon 

with the people who will 

be affected. 

notification only; no 

consultation is 

required. 

3.  Mitigate adverse 

social impact 

The mitigation measures 

are cash compensation 

only for lost assets. The 

Complexities of 

resettlement are not 

addressed by the ARIPA- 

2017. . 

People who must be 

resettled involuntarily 

and people whose 

means of livelihood will 

be hindered or lost must 

be sufficiently 

compensated and 

supported by project 

proponents etc. in a 

timely manner. 

Only cash-based 

Compensation for 

acquired assets. 

The impacts of 

income and 

livelihood and the 

need for 

resettlement is not 

considered. 

4.  Identify, assess 

and address the 

potential social 

and economic 

impacts 

The 2017 Act requires 

preparation of a Land 

Acquisition Plan (LAP) for 

land acquisition and 

compensation purposes. 

However, GoB 

environmental 

rules/guidelines (1997) 

synchronize various 

applicable laws and policy 

frameworks of the country 

for early identification of 

impacts on biophysical, 

socioeconomic and cultural 

environment of a project 

intervention and their 

mitigation. Requires the 

assessment of technical 

alternatives, including the 

no action alternative to 

minimize adverse 

environmental impacts, 

include impact on human 

health and safety. 

EIA identifies measures to 

minimize the problems and 

The impacts to be 

assessed with regard to 

environmental and 

social considerations. 

These also include 

social impacts including 

migration of population 

and involuntary 

resettlement, local 

economy such as 

employment and 

livelihood, utilization of 

land and local 

resources, social 

institutions and local 

decision making 

institutions, existing 

social infrastructures 

and services, 

vulnerable social 

groups such as poor 

and indigenous 

peoples, equality of 

benefits and losses and 

equality in the 

development process, 

gender, children's 

Impact 

assessments are 

typically done in 

the case of 

externally funded 

projects; 

otherwise, a 

land acquisition 

plan is prepared for 

acquisition 

purposes. 

Project impacts on 

properties, 

livelihoods and 

employment, 

health and 

environment are 

discussed in 

IEE/EIA reports, 

but do not provide 

enough information 

to determine 

losses and basis 

for compensation. 

Existing laws do 

not have provision 

for identification of 
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Sl. Aspects/Issues ARIPA-2017 

JICA 

Policy/Guidelines 

(April 2017) 

Gap Between 

GoB and JICA 

Policy/Guidelines 

recommends ways to 

improve the projects. 

rights, cultural heritage, 

local conflicts of 

interest, infectious 

diseases such as 

HIV/AIDS, and working 

conditions including 

occupational safety. 

indigenous people 

to recognize their 

particular problem 

and 

inconveniences 

due to the project. 

5.  Prepare 

mitigation plans 

for affected 

persons 

The Deputy Commissioners 

(DCs) has the mandate in 

their respective jurisdiction 

as per law to acquire land 

for any requiring person 

(public agency or private 

person). The requiring body 

requeststhe 

Deputy Commissioners 

For acquisition of land for 

their project/scheme. DCs 

investigate physically the 

requirement of land and 

carry out Joint Verifications 

of assets and type of land 

for assessing the quantity of 

losses (u/s 9 (1) of the law). 

The Affected titled holders 

receive compensation the 

assessed and determined 

by DC according to the 

mouza rates plus 200% 

additional for land and 

100% additional for 

Structures, Trees and 

crops.  

The Deputy Commissioner 

follows the rate of PWD for 

structure, DAE for crops, 

DoF for trees, etc.). 

Affected owners have the 

right to appeal on 

acquisition or on the 

compensation amounts 

determined as per law. 

People who will be 

displaced must be 

resettled and people 

whose means  of 

livelihood will be 

hindered or lost must be 

sufficiently 

compensated and 

supported by project 

proponents etc. in a 

timely manner. 

Existing law and 

methods of 

assessment do not 

ensure 

replacement cost 

of property at 

current market 

price. The ARIPA- 

2017 has 

provision for 

resettlement of 

displaced 

households but 

don't have 

provision for 

rehabilitation of 

affected persons or 

their loss of 

income or 

livelihood 

resources. "Market 

value" of property 

is often found low 

in respect of 

current market 

price, it can be 

raised, if appealed, 

by a maximum of 

10 percent each 

time which in most 

case is not 

sufficient to match 

with real market 

price. 

6.  Consider 

alternative 

project design 

Feasibility studies including 

social, political, cultural  

and environmental impact 

assessments, detailed 

Involuntary resettlement 

and loss of means of 

livelihood are to be 

avoided when feasible 

No specific laws for 

considering project 

design to avoid or 

minimize 
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Sl. Aspects/Issues ARIPA-2017 

JICA 

Policy/Guidelines 

(April 2017) 

Gap Between 

GoB and JICA 

Policy/Guidelines 

engineering surveys as 

basis for acquisition of 

private property or rights. 

by exploring all viable 

alternatives. 

involuntary 

resettlement. 

Feasibility study 

considers cost 

benefit more from 

technical than 

socio cultural 

considerations 

7.  Involve and 

consult with 

stakeholders 

The ARIPA- 2017 has 

provisions (Section 4 and 

4/1) to notify the owners of 

property to be acquired. 

Any party having any 

objections can appear to 

DC for a hearing with 15 

days of notification 

Appropriate 

participation by affected 

people and their 

communities must be 

integrated in the 

planning, 

implementation, and 

monitoring of 

resettlement action 

plans and measures to 

prevent the loss of their 

means of livelihood. 

There is no 

provision in the law 

for consulting the 

stakeholders but 

the land allocation 

committees at 

district, division  

and central 

government level. 

People have 

limited scope to 

negotiate with the 

government on the 

price of land, but 

have no right to 

refuse acquisition 

8.  Disclose and 

inform PAPs of 

RAP and 

mitigation 

measures 

The ARIPA-2017 requires 

serving a "notice" to be 

published at convenient 

places on or near the 

property in a prescribed 

form and manner stating 

that the property is 

proposed to be acquired 

(u/section 3). 

In preparation of a 

resettlement action 

plan, consultations 

must be held with the 

affected people and 

their communities 

based on sufficient 

information made 

available to them in 

advance. 

Disclosure takes 

place in case of 

donor-funded 

projects. 

9.  Support existing 

social and 

cultural 

institutions of 

the affected 

persons 

Generally, any social and 

cultural institutions should 

be avoided. 

The impacts to be 

assessed with regard to 

environmental and 

social considerations. 

These also include 

social impacts, 

including social 

institutions such as 

social capital andlocal 

decision-making 

institutions, existing 

social infrastructures 

If avoidance is not 

possible, the 

Government shall 

acquire, but will 

reconstruct or 

rebuild the social 

and cultural 

institutions. 
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Sl. Aspects/Issues ARIPA-2017 

JICA 

Policy/Guidelines 

(April 2017) 

Gap Between 

GoB and JICA 

Policy/Guidelines 

and services. 

10.  Build capacity of 

the borrower(s) 

in IR 

implementation 

No provision in the 

ARIPA-2017. 

JICA makes efforts to 

enhance the 

comprehensive 

capacity of 

organizations and 

operations in order for 

project proponents etc., 

to have consideration 

for environmental and 

social factors, 

appropriately and 

effectively, at all times. 

There is a gap in 

regard to build 

capacity of 

borrower or clients 

of managing 

resettlement action 

plan 

implementation 

2.5 Administrative Setup Related to Environment in Bangladesh 

The MoEFCC is the nodal agency in the administrative structure of the GoB, for overseeing all 

environmental matters relating to national environmental policy and regulatory issues in the country. 

The MoEFCC oversees the activities of the following technical/implementing agencies: 

• Department of Environment (DOE); 

• Bangladesh Forest Department (BFD); 

• Bangladesh Forest Industries Development Corporation (BFIDC); 

• Bangladesh Forest Research Institute (BFRI); 

• Bangladesh National Herbarium (BNH); 

• Water Resources and Planning Organization (WARPO); 

• Bangladesh Inland Water Transport Authority (BIWTA); 

• Ministry of Fisheries and Livestock (MOFL); 

• Bangladesh Power Development Board (BPDB); 

• Ministry of Labor and Employment (MOLE); 

• Ministry of Law and Parliamentary Affairs; 

• Ministry of Land (MOL); and 

• City Corporation/Pourashava/Union Parishad. 

2.5.1 Department of Environment (DOE), Bangladesh 

The DOE has been placed under the MoEFCC as its technical wing and is statutorily responsible for 

the implementation of the ECA, 1995. The department was created in 1989, to ensure sustainable 

development and to conserve and manage the environment of Bangladesh. The principal activities of 

the DOE are: 

• Defining EIA procedures and issuing environmental clearance permits the latter being the legal 

requirement before the proposed Project can be implemented; 

• Providing advice or taking direct action to prevent the degradation of the environment; 

• Pollution control, including the monitoring of effluent sources and ensuring mitigation of 

environmental pollution; 

• Setting the Quality Standards for environmental parameters; 

• Declaring ECAs, where the ecosystem has been degraded to a critical state; and 

• Review and evaluation of IEEs and EIAs prepared for projects in Bangladesh. 
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2.5.2 Procedure for obtaining ECC from DOE, Bangladesh 

The applicability of environmental clearance and the process in Bangladesh is described in Figure 2-1. 

The EIA process consists of three stages, screening, IEE, and detailed EIA: 

• Projects categorized as Green and Orange-A requires no IEE or EIA for environmental 

clearance, however, the proponent has to submit an application in a prescribed format along 

with specified documents; 

• Projects categorized as Orange-B require an IEE to be submitted to the DOE along with an 

application in a prescribed format and other specified documents; and 

• Red category projects require both IEE and EIA. An IEE is required for the location clearance 

and an EIA is required for the environmental clearance. 

As per the Schedule-1 of ECR 1997, the project falls under the Red Category. The process of obtaining 

an Environmental Clearance Certificate for the proposed project is outlined in Figure 2-1. 
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Figure 2-1: DOE Environmental Clearance Applicability and Procedure 

 

Source: Department of Environment (DOE), Bangladesh 

2.6 Required Permits and Approvals 

Followings are the major environmental permits and approval that will be required before, during and 

after construction and in operation phase of the project. 
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Table 2-6: Required permits and approval during pre-construction, construction, and operation phase 

SL 

No. 

Required Permit/Approval Implementation 

Phase 

Expected 

Deliverables 

Institutional Responsibility 

Implementation Supervision 

1.  Permission for establishment of Construction Yard from Roads and 

Highways Department (RHD) 

Pre- construction Approval letter Contractor Engineer/RHD 

2.  Permission for Groundwater usage for construction from local Union 

Parishad/Paurashava 

Pre-construction Approval letter Contractor Engineer/RHD 

3.  Permission for Surface water usage for construction from Union 

Parishad/Paurashava  

Pre-construction Approval letter Contractor Engineer/RHD 

4.  Permission for tree cutting from the Department of Forest Pre-construction  Approval letter Contractor Engineer/RHD 

5.  Permission for construction waste disposal from Union 

Parishad/Paurashava 

Construction Approval letter  Contractor Engineer/RHD 

6.  Permission for Hill cutting from Prime Minister (if required) Construction Approval letter  Contractor Engineer/RHD 

7.  Approval from Bangladesh Inland Water Transport Authority (BIWTA) 

through RHD to select dredging site (if required).  

Construction Approval letter  Contractor Engineer/RHD 

 



 

 

CHAPTER 3 

Project Description 
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3 PROJECT DESCRIPTION 

3.1 Project Overview 

The objective of the Project is to achieve smooth cargo transportation between Matarbari Port and 

Chattogram by improving roads at congested town area along the National Highway (N1), thereby 

contributing to improvement of logistics in Bangladesh and to the economic growth of the surrounding 

area. 

In the Road Master Plan (2009) of the People's Republic of Bangladesh, National Highway No.1 (N1) 

from Dhaka to Cox's Bazar through Chattogram is regarded as an important highway connecting major 

cities. However, mixed traffic is causing frequent traffic congestion and traffic accidents in the section 

south of Chattogram of N1, which are induced by “one-direction one lane road”, “narrow carriageway in 

urban sections”, and “insufficient shoulders”. In addition, a deep-sea port is now under construction in 

Matarbari by Japanese official development assistance, which will use this road for transport of the 

goods. This port is scheduled to open in March 2024. The “Preparatory Survey on the Matarbari Port 

Development” (2018, JICA) estimated that the travel time from Matarbari Port to Chattogram would 

increase from 123 minutes in 2017 to 438 minutes in 2035 if N1 is not improved. Since "quality of roads" 

and "improvement of traffic safety" are essential for the economic growth of Bangladesh, the 

improvement of N1 is deemed to be a priority project.  

In 2013-2014, a feasibility study and detailed engineering design were carried out for the Chattogram – 

Cox’s Bazar - Teknaf Road (208.8 km), including Cox’s Bazar access road (5 km) under the road 

component of Sub-Regional Road Transport Project Preparatory Facility- II (SRTPPF-II) of the Roads 

and Highways Department (RHD) with the technical assistance of Asian Development Bank (ADB). The 

project considered the bypass/flyover in the built up/market areas and 2-lane carriageway (each 

carriageway 7.3 m wide) with separate SMVT lanes for entire alignment. An Environmental Impact 

Assessment (EIA) was conducted as integral part of the detail design under the SRTPPF-II project.  

The Chattogram-Cox’s Bazar Road is a part of the Asian Highway 41. The existing road condition is not 

feasible to operate smooth communication. To upgrade the communication system of Chattogram-

Cox’s Bazar Road as well as for the maintenance of main international highways and connecting roads, 

a preparatory survey namely the Cross-border Road Network Improvement Project (Bangladesh) was 

conducted by Japan International Cooperative Agency (JICA). This preparatory survey suggested the 

improvement of existing road between Chattogram and Cox’s Bazar (Zone C) by constructing four 

bridges, e.g., Patiya Bridge, Mazar Point Bridge, Sangu Bridge, and Matamuhuri Bridge. Based on the 

study, these four bridges are now under construction. A comprehensive Environmental Impact 

Assessment (EIA) study was conducted for this cross-border road network improvement project and 

Environmental Clearance Certificate from Department of Environment (DoE) was obtained. 

3.2 Project Activities 

3.2.1 Project Components 

The project components include the improvement of five major bottlenecks of Chattogram-Cox’s Bazar 

Highway by constructing bypass roads and flyover. The five major bottleneck points are: Patiya, 

Dohazari, Keranihat, Lohagara, and Chakaria. In these locations, there area markets established on 

both sides of the highway, many temporary shops that partly occupies the road alignment and footpath, 

slow moving vehicles standing on the roads, etc., which makes the bus, trucks and other large vehicles 

to move slowly and creates traffic congestion. This situation highly reduces the efficiency of the highway 

that impacts on overall national economy. Therefore, this project intends to construct four bypass roads 

in Patiya, Dohazari, Lohagara, and Chakaria as well as one flyover will be built in Keranihat. There is 

an existing bypass in Patiya, which will be improved further. The new alignment of Patiya Bypass will 

distort from old bypass in some places in order to straighten the curvatures for more smooth traffic 
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operation and to reduce the chance of accidents. This development will contribute to smooth traffic 

operations reducing travel time and the chance of accidents. Table 3-1 shows the lengths of the sub-

project components of this project. 

Table 3-1: Sub-Project Components with Length 

Sub-Projects Length (km) 

Patiya (Outer Road) 5.4 

Dohazari (Outer Road) 3.3 

Keranihat Flyover 3.5 

Lohagara (Outer Road) 5.1 

Chakaria (Outer Road) 6.8 

Source: JICA Study Team, 2022 

3.2.2 Project Location 

The project covers two districts, e.g., Chattogram and Cox’s Bazar, five Upazilas, e.g., Patiya, 

Chandanaish, Satkania, Lohagara, and Chakaria, and several Union Parishads and Wards of Patiya 

and Chakaria Paurashava. Table 3-2 shows the administrative and local government units where the 

project locations are situated. The location maps are depicted in Figure 3-1 to Table 3-5. 

Table 3-2: Administrative Location of Sub-Projects 

Sl. Location Length 

(km) 

District Upazila Union/Paurashava 

1 Patiya (Outer 

Road) 

5.4 Chattogram Patiya Bhatikhain, Kachuai, Patiya 

Pourashava (Word No-02, 06, 

07) 

2 Dohazari 

(Outer Road) 

3.3 Chandanaish Dohazari Pourasova 

Satkania Kaliaish 

3 Keranirhat 

Flyover 

3.5 Satkania Dhemsa, Keochia, Sadaha 

4 Lohagara 

(Outer Road) 

5.1 Lohagara Amirabad, Lohagara 

5 Chakaria 

(Outer Road) 

6.8 Cox’s 

bazar 

Chakaria Fasiakhali, Kakhara, 

Lakhyarchar, Chakaria 

Paurashava (Word No-09) 
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Figure 3-1: Route alignment of Patiya Bypass 

 

Figure 3-2: Route alignment of Dohazari Bypass 
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Figure 3-3: Route alignment of Keranihat Flyover 

 

Figure 3-4: Route alignment of Lohagara Bypass 
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Figure 3-5: Route alignment of Chakaria Bypass 

 

3.2.3 Design and Characteristics of Alignment 

Figure 3-6 shows the cross section of proposed route alignment of Patiya, Dohazari, and Lohagara 

bypass roads. The main road will be a 04-lane carriageway with provision of space for future expansion 

to build another lane on both sides. That means the main road will be consists of 06-lanes in future. 

Also, there will be two service roads on both sides of main road and the width of service lane will be 02-

lane on each side.  

Figure 3-6: Cross section of route alignment in Patiya, Dohazari, and Lohagara 

 

Source: JICA Study Team, 2021 

The elevation of side roads will be lower than main road, but higher than ground level. Total width of 

the alignment in these three locations will be 300 ft, including main road, service road, provision for 

future expansion, and slopes. Average Embankment heights in these sections area given in Table 3-3. 
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Table 3-3: Average Embankment Height (at CL of each road) 

Bypass Main Road Side Road 

Patiya 1.213m 0.789m 

Dohazari 7.001m 3.738m 

Lohagara 7.377m 2.866m 

Source: JICA Study Team, 2021 

Figure 3-7 shows the cross section of proposed route alignment of Chakaria Bypass Road. The main 

road will be a 04-lane carriageway with two service roads on both sides of main road and the width of 

service lane will be 02-lane on each side.  

Figure 3-7: Cross section of route alignment in Chakaria 

 

Source: JICA Study Team, 2021 

The elevation of side roads will be lower than main road, but higher than ground level. Total width of 

the alignment in these three locations will be 280 ft, including main road, service road, provision for 

future expansion, and slopes. Average Embankment heights in these sections area given in Table 3-4.  

Table 3-4: Average Embankment Height (at CL of Chakaria) 

Bypass Main Road Side Road 

Chakaria 8.259m 3.302m 

Source: JICA Study Team, 2021 

In addition to these, Figure 3-8 shows the cross section of flyover to be built in Keranihat, including 

viaduct, crossbeam, pier, and foundation. The viaduct of flyover will accommodate a carriageway of 06-

lanes. The viaducts and I-girders will be placed on a crossbeam supported by two parallel piers. During 

construction period, there will be pathway on both sides to keep the road functional.  
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Figure 3-8: Cross section of flyover in Keranihat 

 

 

Source: JICA Study Team, 2021 

The width of viaduct will be about 90 ft and a space with width of about 157 ft will be required for 

construction period. Average Embankment heights in these sections area given in Table 3-5. 

Table 3-5: Average Height at Keranihat 

Flyover Main Road Side Road 

Keranihat 10.026m 1.268m 

Source: JICA Study Team, 2021 

Table 3-6 shows characteristics of proposed alignment of bypasses and flyover along with major allied 

infrastructure in the alignment. The allied infrastructure will be built in part of the projects. Dohazari and 

Matamuhuri Bypasses will pass over Sangu and Matamuhuri Rivers, therefore, two major bridges need 

to be construct on the rivers. There is a narrow canal named Tangkabati Khal intercepted with the route 

alignment of Lohagara Bypass, which require the construction of a bridge too.  

Table 3-6: Characteristics of sub-projects with major allied infrastructures 

Sl. No. Location Proposed Option Length (km) Width (m) Major Allied Infrastructure 

1.  Patiya Bypass 5.4 84.2 None 

2.  Dohazari Bypass 3.3 91.5 Bridge on Sangu River 

3.  Keranihat Flyover 3.5 48.0 Railway Overpass 

4.  Lohagara Bypass 5.1 91.5 Bridge on Tangkabati Khal 

5.  Chakaria Bypass 6.8 84.2 Bridge on Matamuhuri River 

Source: JICA Study Team, 2021 

The alignment of Chattogram-Cox’s Bazar Railway intercepted both alignment of Chattogram-Cox’s 

Bazar Highway and Keranihat Flyover. Hence, the starting point of the flyover need to be well ahead 

of the railway interception. An outline of the design elements of this project is given in Table 3-7. 
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Table 3-7: Design element of the project 

Sl. 
No. 

Design Area Specific Item Tentative Value 

1.  Speed Design Speed (km/h) 80km/h 

Design Vehicle (Semi-Trailer) Semi-Trailer 

2.  Stopping Control Stopping Sight Distance (SSD) 120m 

3.  Horizontal Control Maximum super-elevation 5.0% 

Minimum curve radius 500m 

Minimum Transition  55m 

4.  Vertical Control Maximum gradient 3.0% 

Vertical curve K value minimum 70 (Crest), 70 (Sag) 

5.  Cross-section Elements of 
Main Carriageway 
(Patiya/Chakaria) 

Carriageway width (each direction) 7.30m 

Traffic lane width 3.65m 

Inner shoulder 1.0m 

Paved shoulder width 3.30-3.65m 

Cross fall 3.0% 

Central median 3.0m 

6.  Cross-section Elements of 
Service Road/SMVT (both 
side) 

Carriageway width 7.30m 

Cross fall 3.0% 

Inner marginal strip 1.0m 

Verge width 1.0m 

Verge slope 5.0% 

Embankment slope 1:2 

7.  Vertical clearance For Road (min) 5.7m 

 For Rail (min) 7.35m 

8.  Lateral clearance For Road (min) Edge of Slope  

 For Rail (min) (from the track) 2.71m 

Source: JICA Study Team, 2021 

3.2.4 Cross Drainage Characteristics of the River Transit 

Area 

The proposed alignment of the project will cross a couple of drainage network throughout the area. 

major cross drainage characteristics are given in Table 3-13, Table 3-9, Table 3-10 and Table 3-11. 

Table 3-8: Crossing waterway at Patiya 

No. 
Existing Condition Crossing Plan 

Station Type Name of Waterway Width (m) Station Type 

CWT01 0+280 River Boalkhali River 24.8 0+280 BR L=50m 

CWT02 0+324 River - 7.5 0+324 BC 3.5 × 2.0 

CWT03 0+360 River - 3.4 0+360 BC 3.5 × 2.0 

CWT04 0+415 River - 3.4 0+415 BC 3.5 × 2.0 

CWT05 1+034 River - 4.6 1+034 BC 4.0 × 2.5 
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No. 
Existing Condition Crossing Plan 

Station Type Name of Waterway Width (m) Station Type 

CWT06 1+323 River - 4.7 1+323 BC 4.0 × 2.5 

CWT07 1+644 River - 5.7 1+644 BC 5.0 × 4.0 

CWT08 3+110 River - 20.0 3+110 BR L = 40m 

CWT09 3+336 Pond - 3.0 3+336 BC 3.0 × 2.0 

CWT10 4+080 Pond - 6.7 4+080 BC 3.5 × 2.0 

Source: JICA Study Team, 2021 

Table 3-9: Crossing waterway at Dohazari 

No. 
Existing Condition Crossing Plan 

Station Type Name of Waterway Width (m) Station Type 

CWT01 1+526 River Sangu River 141.0 1+587 BR L=300m 

CWT02 2+157 Canal - 8.9 2+157 BC 6.0 × 4.5 

Source: JICA Study Team, 2021 

Table 3-10: Crossing waterway at Lohagara 

No. 
Existing Condition Crossing Plan 

Station Type Name of Waterway Width (m) Station Type 

CWT01 0+152 Canal - 2.8 0+152 BC 3.0 × 2.0 

CWT02 0+793 River Tangkabati 38.9 - BR L=50m 

CWT03 
4+360 Canal - 7.5 4+360 

BC 5.0 × 4.0 

(2 nos) 

Source: JICA Study Team, 2021 

Table 3-11: Crossing waterway at Chakaria 

No. 
Existing Condition Crossing Plan 

Station Type Name of Waterway Width (m) Station Type 

CWT01 0+493 River - - 0+493 BC 3.5 × 2.0 

CWT02 0+890 River - 8.5 0+890 BR L=50m 

CWT03 1+212 River - 7.3 1+215 BC 3.5 × 2.0 

CWT04 1+715 River - - 1+715 BC 1.5 × 1.5 

CWT05 2+003 River - - 2+003 BC 4.0 × 2.5 

CWT06 2+210 River - - 2+210 BC 2.85 × 0.35 

CWT07 2+640 River - - 2+640 BC 1.5 × 1.5 

CWT08 3+360 River - - 3+360 BC 2.0 × 2.0 

CWT09 3+680 River Matamuhuri River - 3+710 BR L=400m 

CWT10 4+540 River - - 4+540 BC 1.5 × 1.5 

CWT11 4+967 River SRR - 4+958 BR L=30m 
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No. 
Existing Condition Crossing Plan 

Station Type Name of Waterway Width (m) Station Type 

CWT11 4+967 River Main Road - 4+958 BR L=25m 

CWT11 4+967 River SRL - 4+958 BR L=20m 

CWT12 5+881 River SRR - 5+881 BR L=20m 

CWT12 5+881 River Main Road - 5+881 BR L=32m 

CWT12 5+881 River SRL - 5+881 BR L=15m 

CWT13 6+103 River Main Road - 6+103 BR L=35m 

CWT13 6+103 River SRL - 6+103 BR L=10m 

CWT14 6+242 River SRL - 6+244 BR L=19m 

CWT14 6+242 River Main Road - 6+244 BR L=50m 

CWT14 6+242 River SRL - 6+244 BR L=15m 

Source: JICA Study Team, 2021 

3.3 Description of Alternatives 

Several alternative routes of bypass roads and flyover have been considered for feasibility evaluation 

in all bottleneck points. After evaluating all alternate options, a final route has primarily been selected 

for construction. The objective of present study is to assess the environmental and social impacts of 

primarily selected options. To select the final option, several factors, including scope of work, location 

of city center or built-up area, location of river and canal, location of railway, location of other roads, 

locations of electric transmission line, etc. have been taken into consideration. 

3.3.1 No Build Alternative 

The Chattogram-Cox’s Bazar Highway is one of the important portions of N1 Highway (Dhaka-

Chattogram-Cox’s Bazar). This highway (N1) serves as most important supply road of export and 

imported goods of the country. Cox’s Bazar is a major and the most important tourist city of the country 

with world’s longest sea beach. There is also an airport in the city. Currently, several development 

projects, including Matarbari Deep Sea Port, Matarbari Coal Powered Power Plant, Moheshkhali 

Special Economic Zone, etc. are being implemented in Moheshkhali of Cox’s Bazar. There will be a 

huge demand of transportation using Chattogram-Cox’s Bazar Highway after implementation of these 

development projects. Particularly, Matarbari Deep Sea Port will be highly depended on this road.  

The Dhaka-Chattogram highway, the longest portion of N1, has been improved to 04-lane road from 

02-lane road few years back. This improvement has brought a significant development in local and 

regional connectivity. However, another important portion of the N1, Chattogram-Cox’s Bazar Highway, 

remained a two-lane road that restricts to obtain full benefits from this road. After initiating the 

construction of Matarbari Deep Sea Port, the necessity of improving this road is inevitable. 

The Preparatory Survey on the Matarbari Port Development (2018, JICA) estimated that the travel time 

from Matarbari Port to Chattogram would increase from 123 minutes in 2017 to 438 minutes in 2035 if 

N1 is not improved. Since quality of roads" and improvement of traffic safety are essential for the 

economic growth of Bangladesh, the improvement of N1 is deemed to be a priority project. The focus 

of current project is to improve the traffic mobility in five major bottleneck points, e.g., Patiya, Dohazari, 

Keranihat, Lohagara, and Chakaria by constructing four bypass roads and one flyover. The 

implementation of this project will ease the traffic movement as well as will reduce the travel time and 

chances of accidents. It will contribute to the functionality of Matarbari Deep Sea Port and to overall 

national economy. In short, the implementation of this project is highly significant in terms of economic 

development of Bangladesh. 
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3.3.2 Alternative Alignment Options in Dohazari 

Table 3-12 shows the comparisons between alternative alignment options of Dohazari Bypass roads 

from the perspective of their scope of works, location of built-up area, river, railway, and other roads. 

Total 03 options have been considering for feasibility evaluation and Option 2b is finally selected for 

implementation. Figure 3-9 and Figure 3-10 shows the map of all alternative alignments considered 

for Dohazari bypass. 

Figure 3-9: Option 3 (combined bypass on east side for both Dohazari and Keranihat) 

 

Figure 3-10: Option 1 and 2b of Dohazari bypass 
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Table 3-12: Comparison between alternative alignment options in Dohazari 

Item Development Option 

Option 1 Option 2b Option 3 

Concept Utilize Existing ROW & 

New Sangu Bridge 

Outer Road on West 

Side. Minimize river-

related risk 

Combined Outer Road 

for both Dohazari & 

Keranihat on East 

Side 

Scope of Works • Align Improvement 

• Widening 

 

Large-scale 

structures: 

None 

• New Outer Road 

• Service Road 

 

Large-scale 

structures: 

Sangu River Crossing 

• New Outer Road 

• Service Road 

Large-scale 

structures: 

• Sangu River 

Crossing 

• Railway Crossing 

N108 Crossing 

Design Control Approach 

City Center 

(Built-up area) 

Pass through Bypass Pass through 

Sangu River Utilize the bridge to be 

built under another 

project 

Construct a new 

bridge with large 

crossing angle 

Construct a new 

bridge with large 

crossing angle 

Railway 

(Under const.) 

No impact No impact Construct Railway-

Over-Bridge with large 

crossing angle 

N108 No impact No impact Grade Separation by 

Interchange 

3.3.3 Alternatives Options in Keranirhat 

Table 3-13 shows the alternative alignment options in Keranihat bottleneck point. Total three options 

have been considered for Keranihat, e.g., utilizing existing ROW to construct a flyover, outer road on 

west side, and outer road on east side. Both Option 2 & 3 with intersect with Chattogram-Cox’s Bazar 

Railway, and therefore, over-bridge with large crossing angle needs to be built to pass the rail line. 

Besides, secured offset distance need to be maintained from a high voltage electric transmission line 

in case of second option. All the three options will require resettlement and land acquisition, in some 

case, for implementation. Finally, the first option of the construction of a flyover using existing ROW has 

primarily been selected for implementation. However, both Option 1 & 3 are subject to the EIA study. 

Figure 3-11 shows the three alternative alignment options of Keranihat. 

Table 3-13: Comparison between alternative alignment options in Keranihat 

Item Development Option 

Option 1 Option 2 Option 3 

Concept Utilize Existing ROW 

Construct Flyover 

Outer Road on West 

Side 

Outer Road on East 

Side 

Scope of Works • Align Improvement 

• Flyover 

✓ New Outer Road 

✓ Service Road 

✓ New Outer Road 

✓ Service Road 
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Item Development Option 

Option 1 Option 2 Option 3 

• Approach Road 

• Service Road 

Large-scale 

structures: 

Flyover 

Large-scale 

structures: 

Railway Crossing 

Large-scale 

structures: 

✓ Railway Crossing 

N108 Crossing 

Design Control Approach 

City Center 

(Built-up area) 

Pass through Bypass Bypass 

Railway 

(Under const.) 

Flyover needs to be 

extended to cross over 

the railway 

Construct Railway-

Over-Bridge with large 

crossing angle 

Construct Railway-

Over-Bridge with large 

crossing angle 

N108 Grade Separation by 

Flyover 

No impact Grade Separation by 

Interchange 

High Voltage Line No impact Secure offset distance No impact 

Figure 3-11: Three alignment options (02 bypasses and 01 flyover) in Keranihat 

 

3.3.4 Alternative Alignment Options in Lohagara 

Table 3-6 shows the comparative descriptions of different aspects of three different alignment options 

in Lohagara. The first option is a flyover utilizing existing ROW, while other two options are outer roads 

on west and east side, respectively. The first option goes through city centre and other two options go 

through mostly agricultural and settlement land that require large scale resettlement program. There 

will be need to construct a bridge with large crossing angle on Tankabati Khal in case of both second 

and third options. No option has any impact on railway and electric transmission line. After considering 
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all options, the second option has primarily been selected for implementation. Figure 3-12 shows the 

alternative route alignments in Lohagara. 

Figure 3-12: Three alternative alignment options in Lohagara 

 

Table 3-14: Comparison between alternative alignment options in Lohagara 

Item Development Option 

Option 1 Option 2 Option 3 

Concept Utilize Existing ROW 

Construct Flyover 

Outer Road on West 

Side 

Outer Road on East 

Side 

Scope of Works ✓ Align Improvement 

✓ Flyover 

✓ Approach Road 

✓ Service Road 

Large-scale 

structures: 

Flyover 

✓ New Outer Road 

✓ Service Road 

Large-scale 

structures: 

Tonkaboti Canal 

Crossing 

✓ New Outer Road 

✓ Service Road 

Large-scale 

structures: 

Tonkaboti Canal 

Crossing 

Design Control Approach 

City Center 

(Built-up area) 

Pass through Bypass Bypass 

Railway 

(Under const.) 

No impact No impact No impact 
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Item Development Option 

Option 1 Option 2 Option 3 

Tonkaboti Canal No impact Construct a new 

bridge with large 

crossing angle 

Construct a new 

bridge with large 

crossing angle 

3.3.5 Alternative Alignment Options in Chakaria 

Table 3-15, Table 3-16 and Table 3-17 show the comparative characteristics of 07 alternative route 

alignments in Chakaria. Most of the alternative options go over Matamuhuri River, thus they require to 

build bridge with large crossing angle on the river. Matarbari access road need to be improved 

separately for first three options. In case of fourth and fifth option, there will be grade separation by 

interchange between bypass and Matarbari access road. Similar approach will be taken for Option 6 

and 6a also. After considering all alternatives, the Option 6a has primarily been selected for 

implementation. Figure 3-13 shows all alternative alignments in Chakaria. 

Table 3-15: Comparison between alternative alignment options in Chakaria (Option 1-3) 

Item Development Option 

Option 1 Option 2 Option 3 

Concept Utilize Existing ROW & 

New Matamuhuri 

Bridge 

Utilize Existing ROW 

Construct Flyover 

Outer Road on East 

Side 

Scope of Works ✓ Align Improvement 

✓ Widening 

Large-scale 

structures: 

Flyover 

✓ Align Improvement 

✓ Flyover 

✓ Approach Road 

✓ Service Road 

Large-scale 

structures: 

Flyover 

✓ New Outer Road 

✓ Service Road 

Large-scale 

structures: 

Matamuhuri River 

Crossing 

Design Control Approach 

City Center 

(Built-up area) 

Pass through Pass through Bypass 

Matamuhuri River Utilize the bridge to be 

built under another 

project 

Utilize the bridge to be 

built under another 

project 

Construct a new 

bridge with large 

crossing angle 

Railway 

(Under const.) 

No impact No impact No impact 

N1 To be improved under 

the Project 

To be improved under 

the Project 

To be connected 

smoothly 

Matarbari Access 

Road 

To be improved 

separately 

To be improved 

separately 

To be improved 

separately 
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Table 3-16: Comparison between alternative alignment options in Chakaria (Option 4-5) 

Item Development Option 

Option 4 Option 5 

Concept ✓ Outer Road on West Side -

> East Side  

Connect to Matarbari Access 

Road 

✓ Outer Road on East Side 

Connect to Matarbari Access 

Road 

Scope of Works ✓ New Outer Road 

✓ Service Road 

Large-scale structures: 

✓ Mathamuhuri River 

Crossing 

✓ N1 Crossing 

Matarbari Access Road 

Crossing 

✓ New Outer Road 

✓ Service Road 

Large-scale structures: 

✓ Mathamuhuri River 

Crossing 

Matarbari Access Road 

Crossing 

Design Control Approach 

City Center 

(Built-up area) 

Bypass 

Impact on Army property 

Bypass 

Mathamuhuri River Construct a new bridge with 

large crossing angle 

Construct a new bridge with 

large crossing angle 

Railway 

(Under const.) 

No impact No impact 

N1 Grade Separation by 

Interchange 

To be connected smoothly 

Matarbari Access Road Grade Separation by 

Interchange 

Grade Separation by 

Interchange 

Table 3-17: Comparison between alternative alignment options in Chakaria (Option 6 & 6a) 

Item Development Option 

Option 6 Option 6a 

Concept ✓ Avoid impact on Urban 

Area to be Developed 

✓ Outer Road on East Side 

Connect to Matarbari Access 

Road 

✓ Avoid impact on Urban 

Area to be Developed 

✓ Outer Road on East Side 

✓ Connect to Matarbari 

Access Road 

Minimize river-related risk 

Scope of Works ✓ New Outer Road 

✓ Service Road 

Large-scale structures: 

✓ Mathamuhuri River 

Crossing 

Matarbari Access Road 

Crossing 

✓ New Outer Road 

✓ Service Road 

Large-scale structures: 

✓ Mathamuhuri River 

Crossing 

Matarbari Access Road 

Crossing 

Design Control Approach 
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Item Development Option 

Option 6 Option 6a 

City Center 

(Built-up area) 

Bypass Bypass 

Mathamuhuri River Construct a new bridge with 

large crossing angle 

Construct a new bridge with 

large crossing angle 

Railway 

(Under const.) 

No impact No impact 

N1 To be connected smoothly To be connected smoothly 

Matarbari Access Road Grade Separation by 

Interchange 

Grade Separation by 

Interchange 

Figure 3-13: Seven alternative alignment options in Chakaria 

 

3.4 Resource and Utilities Demand 

Resource required to develop this project will be finalized during the detailed design phase of this 

project. At present, source and quantity has been estimated for construction materials. However, 

demand for utilities, waste generation, supporting infrastructure and manpower employment has not 

been estimated yet. A list of resource and utilities demand is given in Table 3-18. 

. 
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Table 3-18: Resources Demand 

Sl no. Construction Materials Estimated Quantity and Source 

1.  Soil 7.3 million m3, borrow pit 

2.  Stone Aggregate 0.7 million m3, river/quarry site 

3.  Steel 31 thousand ton, fabricated/purchased 

4.  Concrete 0.3 million m3, purchased 

Source: JICA Study Team, 2021 

3.5 Implementation Schedule 

The detailed design phase of this project is expected to be started from January 2023. Details of the 

project implementation schedule is given in Table 3-19. 

Table 3-19: Project Implementation Schedule 

Sl. No. Implementation Item Implementation Schedule 

1.  Detailed Design January 2023 – December 2023 

2.  Tender January 2024 – December 2024 

3.  Construction January 2025 – June 2028 

4.  Defect Notification Period July 2028 – June 2029 

Source: JICA Study Team, 2022 

 



 

 

CHAPTER 4 

Baseline Environmental Condition 
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4 BASELINE ENVIRONMENTAL CONDITION 

4.1 Area of Influence (AoI) 

The Area of Influence (AoI) of the project comprises of the project site and the surrounding area, where 

the influence of the project activities is anticipated. The areas likely to be affected by the project and its 

associated activities include: 

• The project activities and facilities that are directly owned operated or managed by the project 

proponent (including by contractors) and that are components of the project; 

• Impacts from unplanned but predictable developments caused by the project that shall occur 

later or at a related location such as increase in traffic on the approach road; 

• Impacts on biodiversity or on ecosystem services upon which affected communities’ livelihood 

are dependent. 

Further to this, the AoI with respect to the environmental and social resources was considered based 

on the following reach of impacts: 

Air Quality 

• Impact on ambient air quality from vehicle exhaust- 500 meter from the project site 

• Dust fall- typically up to 200 m from construction activities 

Noise 

• Noise impact area (defined as the area over which an increase in environmental noise levels 

due to the project can be detected) - typically 500 m on both sides from the road construction 

alignment. 

Water 

• Surface water bodies within 1 km of the project footprint 

Flora and Fauna (Terrestrial and Aquatic) 

• Impacts on flora and fauna due to project activities (increased dust and noise, anthropogenic 

disturbances and other project related activities) are limited to project sites and 500 meters on 

both sides from the road construction alignment. 

• The AoI for flora and fauna studies was considered within 2 km on both side from the alignment 

of the road. Most of the areas are covered with modified habitats i.e., agricultural fields, 

plantation, homesteads, etc. But this conservative approach ensured to include wildlife habitats 

and protected areas in the project surrounding areas.  

Socio-economic/Social 

• The AoI for social receptors was fixed to include 1 km both side from alignment of the road  

which has been developed based on the reconnaissance site visits and stakeholder 

consultations with the local community. 
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4.2 Meteorology 

Bangladesh is located in the tropical monsoon region and its climate is characterized by high 

temperature, heavy rainfall, often excessive humidity, and fairly marked seasonal variations. From the 

climatic point of view, four distinct seasons1 can be recognized in Bangladesh. 

• Pre-Monsoon Hot Season (March to May) – Characterized by the highest temperatures of the 

year–up to 36°C. Certain rainfall may occur, with tropical cyclones occasionally affecting 

coastal areas; 

• Rainy Monsoon Season (June to September) – Period of highest rainfall (up to 80% of the 

annual rainfall), humidity, and cloud cover. Increased rain and cloud cover generally cause a 

small reduction in mean daily temperatures; 

• Post-Monsoon Season (October to November) – Temperature remains hot and humid, though 

cloud cover decreases in this season. Limited tropical thunderstorms may still, particularly in 

coastal areas; and 

• Cool Dry Winter Season (December to February) – Coolest time of the year with mean minimum 

temperatures falling below 10°C in some areas. Reduced humidity and cloud cover. Rainfall is 

scarce. 

Despite the general predictability of the seasons in Bangladesh, local conditions may still vary widely 

across the country. As such, Bangladesh can be divided into seven climatic sub-zones based on 

differences in a range of factors including rainfall, temperature, evapotranspiration, and local 

seasonality (Rashid, 1991). According to the climatic sub-regions of Bangladesh, the proposed project 

area is located in the South-Eastern Region. The climatic sub-regions of the study area are shown in 

Figure 4-1. This region comprises the Chittagong sub-region and a strip of land extending from south-

west Sundarbans to the south of Comilla. The hills over 300 meters in height have zone B 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 254 cm. In winter, dewfall is heavy. If the Koppen system is 

used this area would be classed as AM. The climatic data for the study area was obtained from the 

Bangladesh Meteorological Department (BMD). The nearest meteorological station from the proposed 

project site is at Cox’s Bazar and Chattogram Meteorological Station.  

 
1 Brammer, H. (1996). The Geography of the Soils of Bangladesh. University Press Limited, Dhaka, Bangladesh. 
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Figure 4-1: Climatic Sub-regions of the Study Area 

 

Source: Data from Rashid, H. E. 19912 and map prepared by EQMS 

 
2 Rashid, H. E. (1991). Geography of Bangladesh. University Press Limited, Dhaka. 
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4.2.1 Temperature 

There are two meteorological stations in the project area, e.g., Chattogram and Cox’s Bazar Station. 

Table 4-1 shows the summary findings of the descriptive statistics and trend analysis of annual mean 

of daily average, daily maximum, and daily minimum temperature at Chattogram and Cox’s Bazar 

Station from 1948 to 2019. The annual mean and standard deviation value of daily average temperature 

at both stations are almost same. There are slight variations in the values of annual mean and standard 

deviations of daily maximum and daily minimum temperature in Chattogram and Cox’s Bazar Station. 

The slopes of trend line indicate that the yearly mean of all three types of temperature, such as daily 

average, daily maximum, and daily minimum at both stations have upward trends. It is also evident from 

r2 value that the magnitude of changing trends in daily average, daily maximum, and daily minimum 

temperature at Chattogram Station are less strong with a positive direction. On the other hand, the 

magnitudes of the trends are moderately strong at Cox’s Bazar Station as per the r2 values. The r2 value 

indicates the portion or percentage of dependent variables that can be defined by the independent 

variables if other controlling factors remain constant. The findings also reveal that the temperature in 

Cox’s Bazar is slightly higher than Chattogram.  

Table 4-1: Descriptive statistics and trends of temperature from 1948 to 2019 

Station and 

Parameter 

Annual 

Mean 

(°C) 

Standard 

Deviation 

(°C) 

Range (°C) Trend 

Slope (°C) r2 

Chattogram Station 

Daily Average 25.78 0.40 1.73 0.011 0.34 

Daily Maximum 30.13 0.48 1.99 0.013 0.31 

Daily Minimum 20.95 0.76 4.15 0.021 0.36 

Cox’s Bazar Station 

Daily Average 25.76 0.38 1.96 0.013 0.51 

Daily Maximum 30.19 0.78 2.76 0.030 0.63 

Daily Minimum 21.98 0.57 2.45 0.022 0.66 

 

Figure 4-2: Annual mean of daily average, maximum, and minimum temperature in Chattogram 

 

Source: Bangladesh Meteorological Department (BMD) 
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Figure 4-3: Annual mean of daily average, maximum, and minimum temperature in Cox’s Bazar 

 

Source: Bangladesh Meteorological Department (BMD) 

Outdoor temperature has been monitored during ambient air quality monitoring for environmental 

baseline survey. Table 4-2 shows the summary findings of temperature measured by a portable 

weather station in every bottleneck area during day time. The findings suggest that the average 

temperature in monsoon season varies from 28.6°C in Patiya to 35.1°C in Keranihat (flyover), whereas 

the temperature extends from 22.2°C in Lohagara to 25.7°C in Keranihat (bypass) during winter season. 

It is found that the average temperature has decreased by 3 to 10 degree in winter season than 

monsoon season. The maximum temperature in monsoon season ranges from 32.3°C in Patiya to 

36.5°C in Lohagara, whereas the minimum temperature extends from 24.8°C in Patiya/Keranihat 

(bypass) to 29.9°C in Keranihat (flyover). On the other hand, in winter season, the maximum 

temperature ranges from 26.9°C in Lohagara to 29.2°C in Patiya, while the minimum temperature varies 

from 14.8°C in Chakaria to 19.8°C in Keranihat (bypass). 

Table 4-2: Temperature at the Bottleneck areas of the CCHIP 

Location Code Season Temperature (°C) 

Avg. Max. Min. 

Patiya (AQ1 and AQ2) Monsoon 28.6 32.3 24.8 

Winter 25.5 29.2 18.0 

Dohazari (AQ3 and AQ4) Monsoon 30.3 34.3 25.7 

Winter 24.2 28.7 16.2 

Keranihat (flyover) (AQ5 and AQ6) Monsoon 35.1 35.4 29.9 

Winter 25.3 28.5 19.3 

Keranihat (bypass) (AQ7 and AQ8) Monsoon 29.9 33.7 24.8 

Winter 25.7 28.6 19.8 

Lohagara (AQ9 and AQ10) Monsoon 32.8 36.5 28.2 

Winter 22.2 26.9 15.1 

Chakaria (AQ11 and AQ12) Monsoon 30.2 32.5 26.9 

Winter 23.0 27.4 14.8 
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4.2.2 Rainfall 

Table 4-2 shows the summary findings of the descriptive statistics and trend analysis of annual total 

rainfall in Chattogram and Cox’s Bazar from 1948 to 2019. The annual mean rainfall in Cox’s Bazar is 

higher than the annual mean rainfall Chattogram by around 26%. The standard deviation reveals that 

the distribution of annual total rainfall in both Chattogram and Cox’s Bazar varies within, which is also 

indicated by the values of ranges. Unlike temperature, no considerable trend is found in case of rainfall 

at both stations. The r2 values found from the trend analysis do not statistically establish any trend of 

changes over the years. However, the values of annual total rainfall in different years are not 

homogenous rather discrete that can be perceived from the values of standard deviation and range. 

Figure 4-4 shows the graphical representation of annual total rainfall in Chattogram and Cox’s Bazar 

Station from 1948 to 2019. 

Table 4-3: Descriptive statistics and trends of rainfall from 1948 to 2019 

Station and Parameter Annual 

Mean (mm) 

Standard 

Deviation (mm) 

Range (mm) Trend 

Slope (mm) r2 

Annual Total Rainfall in 

Chattogram Station 

2859.37 542.21 2538 1.67 0.004 

Annual Total Rainfall in 

Cox’s Bazar Station 

3609.96 750.71 4272 1.18 0.001 

Figure 4-4: Annual Total Rainfall in Chattogram and Cox’s Bazar Station from 1948 to 2019 

 

Source: Bangladesh Meteorological Department (BMD) 

4.2.3 Wind Speed and Wind Direction 

The weather condition of project areas, especially wind speed, and wind direction have been monitored 

during ambient air quality monitoring for environmental baseline survey. Table 4 18 shows the summary 

findings of these weather parameters measured by a portable weather station in every bottleneck area 

during day time. 
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Table 4-4: Wind Speed and Wind Direction at the Bottleneck areas of the CCHIP 

Location Code Season Average Wind 

Speed (m/s) 

Wind Direction 

(Degree) 

Patiya (AQ1 and AQ2) Monsoon 0.55 281 

Winter 0.43 255 

Dohazari (AQ3 and AQ4) Monsoon 1.01 178 

Winter 0.63 175 

Keranihat (flyover) (AQ5 and AQ6) Monsoon 0.79 213 

Winter 0.47 288 

Keranihat (bypass) (AQ7 and AQ8) Monsoon 0.07 264 

Winter 3.75 272 

Lohagara (AQ9 and AQ10) Monsoon 0.79 212 

Winter 0.82 221 

Chakaria (AQ11 and AQ12) Monsoon 0.98 180 

Winter 1.5 288 

Findings of wind speed reveal that in Patiya, Dohazari, and Keranihat (flyover) the average wind speed 

has decreased in winter season than monsoon season. On the other hand, the average wind speed in 

Keranihat (bypass), Lohagara, and Chakaria has increased in winter season than monsoon season. In 

monsoon season, the average wind speed varies from 0.07 m/s in Keranihat (bypass) to 1.01 m/s in 

Dohazari. In winter season, the average wind speed ranges from 0.43 m/s in Patiya to 3.75 m/s in 

Keranihat (bypass). 

4.2.3.1 WR Plot of Patiya Bottleneck 

It is observed that in Patiya area, the average wind speed during the monsoon period monitoring was 

0.55 m/s. From Figure 4-5, it is evident that most of the time, wind direction was from the West to the 

East. Rest of the time, it was from the WSW and NNW to the ENE and SSE respectively. During 

monitoring period, wind was blowing almost 54.55% time of the monitoring day and rest of the time wind 

was calm.  

During dry period monitoring, the average wind speed has been found 0.42 m/s. Figure 4-6 represents 

that, the wind direction was mostly from the WNW to the ESE. Rest of the time it was from the West to 

the East and from the WSW to the ENE. During the monitoring period, wind was blowing almost 62.5% 

time of the monitoring day and rest of the time wind was calm.  
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Figure 4-5: Wind Direction over Patiya during Air Quality Monitoring Day in monsoon 

 

Figure 4-6: Wind Direction over Patiya during Air Quality Monitoring Day in winter season 
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4.2.3.2 WR Plot of Dohazari Bottleneck 

In Dohazari area, the average wind speed was 1.01 m/s during the monsoon period. From the Figure 

4-7, it has been observed that the wind directions are mostly from the SSW to the NNE area and the 

rest of the time from the SSE to the NNW area. The average wind speed was 1.01 m/s during dry period. 

During monitoring period, wind was blowing almost 80% time of the monitoring day and rest of the time 

wind was calm. 

During dry period, the average wind speed at Dohazari area was 0.5 m/s. Figure 4-8 shows that, the 

wind directions during dry period was mostly from the SSE to the NNW area. During monitoring period, 

wind was blowing almost 57.14% time of the monitoring day and rest of the time wind was calm.  

Figure 4-7: Wind Direction over Dohazari during Monitoring Day (Monsoon Period) 
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Figure 4-8: Wind Direction over Dohazari during Monitoring Day (Dry Period) 

 

4.2.3.3 WR Plot of Keranihat (Flyover) 

Average wind speed of Keranihat FOB area during monsoon period was 0.79 m/s and the wind was 

blowing whole day from the SSW to the NNE (Figure 4-9). During dry period, the average wind speed 

was 0.35 m/s and wind was blowing mostly from the WNW to ESE and rest of the time are from the 

WSW to the ENE directions (Figure 4-10). During this period, wind was blowing almost 37.5% time of 

the monitoring day and rest of the time wind was calm. 
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Figure 4-9: Wind Direction over Keranihat (flyover) Area during Air Quality Monitoring Day 

(Monsoon Period) 

 

Figure 4-10: Wind Direction over Keranihat Flyover Area (Dry Period) 
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4.2.3.4 WR Plot of Keranihat (Bypass) 

The average wind speed at Keranihat Bypass area during the monsoon period monitoring was about 

0.07 m/s and the wind was blowing from the WNW to the ESE area (Figure 4-11). Most of the time 

there was no wind blowing at the area. During this period, wind was blowing almost 9.09% time of the 

monitoring day and rest of the time wind was calm. In this time the monitoring location was near 

Keranihat Bypass area which is a bit far from the FOB area and on the Bandarban route. But the 

pollution sources were same as it is for the FOB area. Though there was drizzling in the morning period. 

But as the sun rises up, the surfaces were dried up and started to contribute the pollutants in the air. 

Also, the development work of the Bandarban route was also a big source of pollutants in the air. During 

dry period monitoring, wind was blowing almost all the day and the average wind speed was about 3.76 

m/s. Wind was blowing mostly from the WNW to the ESE direction. Rest of the time, it was blowing from 

the WSW, SSW and NNW to the ENE, NNE and SSE directions respectively (Figure 4-12).  

Figure 4-11: Wind Direction over Keranihat Bypass Area (Monsoon Period) 
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Figure 4-12: Wind Direction over Keranihat Bypass Area (Dry Period Monitoring) 

 

4.2.3.5 WR Plot of Lohagara Bottleneck 

During monsoon period, the average wind speed in Lohagara area was about 0.79 m/s. Figure 4-13 

shows that, wind was mostly blowing from the SSW to the NNE direction. Rest of the time wind was 

blowing from the WSW to the ENE direction. During the monitoring period, most of the time was windy 

with 66.67% wind blow and rest of the time wind was calm.  

During dry period, the average wind speed in Lohagara area was about 0.8 m/s. Figure 4-14 shows 

that, most of the time wind was blowing from the SSW to the NNE direction. Rest of the time wind was 

blowing from the WSW and WNW to the ENE and ESE directions. In the evening, wind was blowing 

from the ESE to the WNW direction. During monitoring period, most of the time was windy with 87.5% 

wind blow and rest of the time wind was calm.  
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Figure 4-13: Wind Direction over Lohagara Area during Monitoring Day (Monsoon Period) 

 

Figure 4-14: Wind Direction over Lohagara Area during Monitoring Day (Dry Period) 
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4.2.3.6 WR Plot of Chakaria Bottleneck 

Average wind speed in Chakaria during the monsoon period was about 0.98 m/s. Figure 4-15 shows 

that, wind was mostly blowing from the SSW to the NNE direction. Rest of the time, wind was blowing 

from the WNW to the ESE direction. During monitoring period, wind was blowing for the 60.00% time 

of the day and rest of the time wind was calm.  

Figure 4-16 shows that, the average wind speed during dry period was 1.51 m/s and wind was mostly 

blowing from the WNW to the ESE direction. Rest of the wind was blowing from the WSW to the ENE 

direction. During monitoring period, wind was blowing for the 87.5% time of the day and rest of the time 

wind was calm. The main sources of the pollutant in this area are the existing commercial settings in 

Chakaria main town, existing national highway and traffic movement through this, construction activities 

of the Cross-Border Road Network Improvement Project, Dohazari – Cox’s Bazar Railway Line Project, 

So, all of these sources on the existing national highway were the main sources of the pollutants during 

the monitoring period.  

Figure 4-15: Wind Direction over Chakaria Area during Monitoring Day (Monsoon Period) 
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Figure 4-16: Wind Direction over Chakaria Area during Monitoring Day (Dry Period) 

 

Overall WR plot of the CCHIP alignment during monsoon period and dry period are presented in Figure 

4-17 and Figure 4-18. It shows that, the average wind speed during the monsoon period and dry period 

was about 0.69 m/s and 1.24 m/s respectively. During monsoon period, wind was blowing almost 

60.66% time of the monitoring day and during the dry period wind was blowing 72.34% time of the 

monitoring day. Rest of the day wind was calm.  
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Figure 4-17: Wind Direction over CCHIP during Air Quality Monitoring Days (Monsoon Period) 

 

Figure 4-18: Wind Direction over CCHIP during Air Quality Monitoring Days 
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4.3 Environmental Quality 

Environmental quality refers to the existing characteristics of the components of natural environment, 

e.g., air, water, noise, soil, etc. that have significant impacts on health and standard of living of human. 

This section intends to present the findings of environmental baseline survey, such as ambient air 

quality, water quality, and noise level to portray the existing environmental quality of the project areas. 

The following sub-sections contain the methods, location, and results of baseline monitoring, which was 

conducted in both wet and dry seasons. 

4.3.1 Identification and Mapping of Sensitive Receptors 

For EIA, it is important to identify the sensitive receptors in and around the project surroundings. Based 

on site visit and consultations, following potential sensitive receptors have been identified in the major 

bottleneck area. A detailed list of sensitive receptors in both major and minor bottleneck area is provided 

in Appendix B. Figure 4-19 to Figure 4-23 shows the sensitive receptors in the major bottleneck area.  
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Figure 4-19: Sensitive Receptors at Patiya Major Bottleneck 
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Figure 4-20: Sensitive Receptors at Dohazari Major Bottleneck 
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Figure 4-21: Sensitive Receptors at Keranihat Major Bottleneck 
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Figure 4-22: Sensitive Receptors at Lohagara Major Bottleneck 
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Figure 4-23: Sensitive Receptors at Chakaria Major Bottleneck 
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4.3.2 Ambient Air Quality 

The objective of the ambient air quality monitoring program was to establish the baseline ambient air 

quality in the study area. Air quality was monitored in both Monsoon season and Winter season. 

4.3.2.1 Ambient Air Quality Monitoring Locations 

Ambient air quality has been monitored in two locations for every bottleneck point. One sampling 

location has been selected besides existing road alignment to understand the current condition. And 

another point was selected at 01 km away from the proposed alignment, which was planned to be a 

rural area. However, it was not always possible to select exact plan wise location for monitoring due to 

presence of vegetation as air quality sampling requires an open place without tree shade. Therefore, 

considering the on-field situations an open place was selected nearer to local LGED road for second 

monitoring location. In total, 12 monitoring locations have been selected for air quality sampling at five 

outer road alignments in Patiya, Dohazari, Keranihat, Lohagara, and Chakaria as well as one flyover 

alignment in Keranihat. Table 4-5 shows the details of air quality sampling locations. Figure 4-24 to 

Figure 4-28 shows the monitoring locations map of ambient air quality. Photographs of the air quality 

monitoring area given in Appendix C-1 and Appendix C-2.  

Table 4-5: Air quality sampling locations 

Sl. Monitoring Locations Monitoring ID Coordinates 

1.  Air quality monitoring beside existing highway in 

Patiya 

AQ1 22°16'46.33"N 

91°59'30.86"E 

2.  Air quality monitoring near residential/commercial 

area of the proposed bypass in Patiya 

AQ2 22°16'28.64"N 

91°59'11.18"E 

3.  Air quality monitoring beside existing highway in 

Dohazari 

AQ3 22° 9'48.58"N 

92° 3'44.89"E 

4.  Air quality monitoring near the proposed bypass 

area in Dohazari 

AQ4 22° 9'26.24"N 

92° 3'31.67"E 

5.  Air quality monitoring beside existing highway at 

proposed FOB area in Keranihat 

AQ5 22° 6'18.36"N  

92° 4'25.98"E 

6.  Air quality monitoring near residential/commercial 

area at proposed FOB area in Keranihat 

AQ6 22° 5'48.06"N 

92° 4'8.93"E 

7.  Air quality monitoring near the proposed bypass 

area in Keranihat 

AQ7 22° 6'8.34"N  

92° 4'32.77"E 

8.  Air quality monitoring near the proposed bypass 

area in Keranihat 

AQ8 22° 6'9.89"N  

92° 4'39.78"E 

9.  Air quality monitoring beside existing highway in 

Lohagara 

AQ9 22° 1'11.97"N  

92° 6'3.51"E 

10.  Air quality monitoring near the proposed bypass 

area in Lohagara 

AQ10 22° 1'20.52"N 

92° 5'37.81"E 

11.  Air quality monitoring near the proposed bypass 

area in Chakaria 

AQ11 21°46'42.88"N  

92° 5'1.13"E 

12.  Air quality monitoring near existing highway in 

Chakaria 

AQ12 21°44'6.09"N 

92° 5'1.35"E 
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Figure 4-24: Air quality monitoring locations in Patiya 

 

Source: Field Survey by EQMS, September 2020 

Figure 4-25: Air quality monitoring locations in Dohazari 

 

Source: Field Survey by EQMS, September 2020 
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Figure 4-26: Air quality monitoring locations in Keranihat 

 

Source: Field Survey by EQMS, September 2020 

Figure 4-27: Air quality monitoring locations in Lohagara 

 

Source: Field Survey by EQMS, September 2020 
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Figure 4-28: Air quality monitoring locations in Chakaria 

 

Source: Field Survey by EQMS, September 2020 

4.3.2.2 Methods 

The ambient air quality was monitored for 08 hours at every location during day time. The portable 

wireless HAZ-SCANNER™ HIM-6000 Hazardous Incident Monitor was used to scan, measure, and 

document criteria pollutants, including nitrogen dioxide, carbon monoxide, sulfur dioxide, ozone, carbon 

dioxide, and particulate matter. On the other hand, temperature, wind speed, and wind direction have 

been measured by AcuRite Weather Station, a portable weather monitoring device. Sampling and 

analysis of ambient air quality was conducted by following the recommendation of the United States 

Environmental Protection Agency (USEPA). The Haz-Scanner Environmental Perimeter Air Station 

(EPAS) have been used to collect ambient air monitoring data. The air quality monitoring device records 

one reading in every five minutes as well as stores automatically in its memory, which is retrievable 

later. Several sensing instruments are integrated in the machine, including Particulates 90° Infrared 

Light Scattering for particulate matter (SPM, PM10, and PM2.5) and electrochemical sensors for toxic 

gaseous substances (CO, NO2, and SO2) (Table 4-6). Monitoring and analysis of ambient air quality 

was conducted by referring to the recommendation of the United States Environmental Protection 

Agency (USEPA). 

Table 4-6: Particulars of air quality and weather monitoring system 

Parameter Machine Methods of 

Testing 

Sensors 

PM2.5 Hazz Scanner 

HIM 6000 

On Site Recording Light Scattering Nephotometer 

PM10 Hazz Scanner 

HIM 6000 

On Site Recording Light Scattering Nephotometer 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 4-28  

 

Parameter Machine Methods of 

Testing 

Sensors 

Nitrogen-di-oxide Hazz Scanner 

HIM 6000 

On Site Recording High Sensitivity Electrochemical 

Sulfur dioxide (SO2) Hazz Scanner 

HIM 6000 

On Site Recording High Sensitivity Electrochemical 

Carbon monoxide 

(CO) 

Hazz Scanner 

HIM 6000 

On Site Recording High Sensitivity Electrochemical 

Temperature Acurite Weather 

Station 

On Site Recording Solar Panel Powers for an accurate 

temperature measurement 

Wind Speed Acurite Weather 

Station 

On Site Recording High Speed Anemometer with Dual 

Precision Bearing 

Wind Direction Acurite Weather 

Station 

On Site Recording Optical Sensors for Tracking the 

Wind Direction 

As per the national standard, CO was monitored for 8 hours to compare with the national standard. For 
PM10, PM2.5 and SO2, the standard duration is 24-hour data whereas the standard duration for NOx 
is annual. The Hazz scanner HIM 6000 was operated for 8 hours in peak traffic time in week day (mostly 
from 10.00 am to 6.00 pm) and a conversion equation (given below) was used to convert the data from 
specific time period to expected time period. Many agencies (e.g. New York State Dept. of 
Environmental Conservation, California Office of Environmental Health Hazards Assessment, USEPA, 
Ontario Ministry of Environment) used a conversion process by applying Pasqual’s (1961) air mass 
dispersion tables defining six air mass stability classes (Table 4-7) and a set of meteorological 
conditions (Table 4-8). Using the simple power law principle Schroeder and Jugloff (2012) described 
the steps for converting eight-hour readings to 24-hour/annual values (Schroeder & Jugloff, 2012). The 
stability classes (Table 4-7) are related to average wind speed, daytime solar radiation and night-time 
cloud cover (Table 4-8), refining these relationships, was also developed by Pasquill.  

Table 4-7: Pasquill-Gifford Air Dispersion Stability Classes and Associated Dispersion 

Exponents3 

Stability Class P Definition 

A 0.5 Very Unstable 

B 0.5 Unstable 

C 0.333 Slightly Unstable 

D 0.2 Neutral 

E 0.167 Slightly Stable 

F 0.167 Stable 

  

 
3 Julie Schroeder and Denis Jugloff (2012), Interpretation of 24-hour sampling data: Development of 24-hour ambient air quality 

criteria and their use in Ontario, Human Toxicology & Air Standards Section, Standards Development Branch, Ontario Ministry 

of the Environment, Toronto, ON, Canada 
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Table 4-8: Meteorological Condition define the P-G Stability Classes 

Surface Wind 

Speed 

Day Time 

Incoming 

Solar 

Radiation 

Night time 

Cloud Cover 

Surface Wind 

Speed 

Day Time 

Incoming 

Solar 

Radiation 

Night time 

Cloud Cover 

m/s Strong Moderate Slight >50% <50% 

<2 A A-B B E F 

2-3 A-B B C E F 

3-5 B B-C C D E 

5-6 C C-D D D D 

>6 C D D D D 

m/s Strong Moderate Slight >50% <50% 

Weather data was not recorded during the monitoring period. So, from Bangladesh context, the annual 

average wind speed in Dhaka area is about <2 m/s. Considering the wind speed, from Table 4-8 (1st 

row as the average wind speed in all the area is <2 m/s), the project stability class was calculated as 

0.39 (see below): 

  P =  
0.5+0.5+0.167

3
 

  = 0.389 ≈ 0.39  

The value of exponential factor is calculated based on the stability class of study area (Table 4-7). 

According to the wind speed and the stability class of the study area is A, B, E, and F. Hence, the value 

of P will be the average of the respected P values of these stability classes. This suggests a somewhat 

unstable air mass, resulting in considerable dilution of an eight-hour sample when spread out over a 

24-hour period. In order to provide 24-hour averages for the five parameters, the following power-law 

equation as defined in Schroeder and Jugloff 2012 was applied: 

Clong = Cshort (tshort/tlong)p 

Where, 

Clong  = Expected output in specific time period 

Cshort = Outcome during Monitoring Period 

tshort = Specific time period during monitoring (in minutes) 

tlong = Expected time period (in minutes) 

p = Exponential factor where the value is 0.39 

This generalized approach was applied to all data, and the 24-hour/annual averages generated in order 

to be able to compare Project results to the GoB standards. The equation has been used in many 

approved EIA report in Bangladesh.  

4.3.2.3 Ambient Air Quality Monitoring Results 

Ambient air quality has been monitored in two different seasons. Monitoring results of the both seasons 

are described below: 
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4.3.2.3.1 Wet/Monsoon Season (2020) 

Table 4-9 shows the summary findings of the baseline monitoring of ambient air quality during monsoon 

season. The study found that the average concentration of PM10 in every location varies from 29.63 to 

70.05 µg/m3 with a mean value of 48.5 µg/m3. The standard deviation (15.5 µg/m3) suggests that the 

concentration of PM10 along Chattogram-Cox’s Bazar Highway varies moderately among the monitoring 

locations. The lowest concentration is found in Patiya, while the highest concentration is detected in 

Keranihat (flyover option). The monitoring location of Patiya was a rural area with less concentration of 

vehicles, whereas the monitoring location of Keranihat was an urban area with more traffic movement. 

In case of fine particulate matter (PM2.5), the average concentration varies from 14.22 µg/m3 in Patiya 

to 61.82 µg/m3 in Keranihat (flyover option). The mean and standard deviation of PM2.5 in all locations 

are 34.2 and 16.1 µg/m3, respectively, which suggest that the concentration of PM2.5 varies moderately 

among all locations. Both the concentration of PM10 and PM2.5 did not exceed standard limit in any 

locations (Figure 4-29). The correlation coefficient between the concentration of PM10 and PM2.5 

suggests a strong positive relation (r = 0.96). The findings also suggest that the concentration of 

particulate matter is comparatively higher in urban locations compared to the values of other locations 

which are in rural or semi-urban areas. The main sources of particulate matter in study areas includes 

vehicular emission, traffic movements, burning of solid waste in open space, unpaved road surface, 

and household combustion. There is no notable industrial emission in and around the study areas. 

In addition to particulate matter, the concentration of gaseous substances, e.g., NO2, SO2, and CO have 

also been measured during baseline monitoring of ambient air quality. The results suggest that the level 

of SO2 and CO did not exceed national standard level in any locations. On the other hand, there is no 

standard for NO2 in Bangladesh legislation. The highest amount of NO2, SO2, and CO have been found 

in Keranihat (flyover option), while the lowest concentration of these gases is found in Dohazari, Patiya, 

and Dohazari, respectively.  

The overall findings indicate that the concentration of air pollutants is higher in Keranihat (flyover option) 

than any other locations, however, not any pollutants have exceeded the standard limits of Bangladesh 

ECR-97. The concentration of PM10 at AQ1, AQ2, AQ3, AQ8 and AQ10, along with the concentration 

of PM2.5 at AQ1 and AQ10 were found within the WHO standard. The concentration of CO was found 

within the WHO standard at all the location. However, the concentration of NO2 and SO2 were exceeded 

the WHO standard at AQ12 and AQ4, AQ7 & 12 respectively. 
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Table 4-9: Summary results of ambient air quality testing in monsoon (wet) and winter (dry) season 

Monitoring Code PM10 PM2.5 NO2 SO2 CO Temperature (°C) Average Wind Speed Wind Direction 

µg/m3 µg/m3 µg/m3 µg/m3 PPM Avg. Max Min m/s Degree 

AQ1 (Wet Season) 29.6 14.2 5.01 23.2 0.02 28.6 32.3 24.8 0.55 281 

AQ1 (Dry Season) 31.1 21.0 10.9 30.3 0.08 25.5 29.2 18.0 0.43 255.4 

AQ2 (Wet Season) 31.8 21.3 17.0 8.7 0.08 28.6 32.3 24.8 0.55 281 

AQ2 (Dry Season) 35.5 24.5 34.1 10.3 0.15 25.5 29.2 18.0 0.43 255.4 

AQ3 (Wet Season) 40.0 34.0 2.0 21.0 0.01 30.3 34.3 25.7 1.01 178 

AQ3 (Dry Season) 52.6 42.4 26.3 3.8 0.03 24.2 28.7 16.2 0.63 174.9 

AQ4 (Wet Season) 69.8 58.8 14.9 45.3 0.06 30.3 34.3 25.7 1.01 178 

AQ4 (Dry Season) 72.9 62.1 24.8 51.2 0.25 24.2 28.7 16.2 0.63 174.9 

AQ5 (Wet Season) 63.3 47.8 7.2 28.3 0.12 35.1 35.4 29.9 0.79 213 

AQ5 (Dry Season) 71.1 50.5 11.9 58.8 0.27 25.3 28.5 19.3 0.47 288 

AQ6 (Wet Season) 35.1 20.6 4.9 29.8 0.19 35.1 35.4 29.9 0.79 213 

AQ6 (Dry Season) 47.6 32.9 19.3 8.4 0.04 25.3 28.5 19.3 0.47 288 

AQ7 (Wet Season) 70.0 61.8 16.8 46.7 0.55 29.9 33.7 24.8 0.07 264 

AQ7 (Dry Season) 79.8 64.7 15.5 29.8 0.14 25.7 28.6 19.8 3.75 272.3 

AQ8 (Wet Season) 42.8 28.6 8.8 33.6 0.08 29.9 33.7 24.8 0.07 264 

AQ8 (Dry Season) 54.1 33.6 17.9 3.6 0.04 25.7 28.6 19.8 3.75 272.3 

AQ9 (Wet Season) 61.1 40.3 8.0 19.1 0.17 32.8 36.5 28.2 0.79 212 

AQ9 (Dry Season) 73.0 52.3 10.4 36.3 0.18 22.2 26.9 15.1 0.82 221.1 

AQ10 (Wet Season) 29.9 12.4 2.4 33.0 0.39 32.8 36.5 28.2 0.79 212 

AQ10 (Dry Season) 31.3 23.4 16.5 3.1 0.05 22.2 26.9 15.1 0.82 221.1 

AQ11 (Wet Season) 52.8 35.8 4.0 17.9 0.14 30.2 32.5 26.9 0.98 180 
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Monitoring Code PM10 PM2.5 NO2 SO2 CO Temperature (°C) Average Wind Speed Wind Direction 

µg/m3 µg/m3 µg/m3 µg/m3 PPM Avg. Max Min m/s Degree 

AQ11 (Dry Season) 61.4 41.3 9.1 39.9 0.01 23.0 27.4 14.8 1.5 288 

AQ12 (Wet Season) 56.2 34.8 25.3 43.4 0.25 30.2 32.5 26.9 0.98 180 

AQ12 (Dry Season) 69.5 44.7 10.1 13.2 0.01 23.0 27.4 14.8 1.5 288 

Duration (hours) 24 24 24 24 8 8 8 8 8 8 

Weather Sunny 

Bangladesh Standard4 150 65 - 365 9 - - - - - 

WHO Standard 45 15 25 40 10 - - - - - 

 

 
4 The Environment Conservation Rules, 1997 and amendment 2005 (Schedule-2). 
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4.3.2.3.2 Dry/Winter Season (2020-21) 

A second-round air quality monitoring was conducted in winter (dry) season to understand the seasonal 

variation of ambient air quality in the project areas. Table 4-9 shows the summary findings of air quality 

measurement in winter season. The study found that the concentration level of PM10 and PM2.5 remains 

within the ECR,97 standard limits in all study locations. But the PM10 concentration at AQ1, AQ2 and 

AQ10 has exceeded the WHO standard. The average concentration of PM10 in all locations varies from 

31.1 µg/m3 in Patiya to 79.8 µg/m3 in Keranihat (flyover option). The mean (56.7 µg/m3) and standard 

deviation value (17.6) of the concentration of PM10 suggest that the values vary moderately among the 

monitoring locations. In case of the average concentration of fine particulate matter (PM2.5), the value 

ranges from 21.0 µg/m3 in Patiya to 64.7 µg/m3 in Keranihat (flyover option). Although not any values 

of the concentration of PM2.5 of any locations did not exceed standard limit of ECR’97, but it exceeded 

the WHO standard at all the locations. The mean (41.1 µg/m3) and standard deviation (14.6) of PM2.5 

indicates that there is a moderate fluctuation in the concentrations of PM2.5 among all sampling locations. 

The concentration of PM10 and PM2.5 is comparatively higher in the monitoring locations situated in 

urban or semi-urban areas compared to rural locations. The correlation coefficient reveals a very strong 

positive relations between the concentrations of PM10 and PM2.5 in all locations (r = 0.95). This validates 

the testing and results as higher positive correlation between PM10 and PM2.5 has also been found in 

many previous studies also5. 

The concentration of SO2 were found within the standard limit of ECR’97 in all monitoring locations. But 

it exceeded the WHO standard in AQ4 and AQ5. For NO2, there is no standard limit in Bangladesh 

legislation. The concentration of NO2 was found within the WHO standard at all locations except AQ2 

and AQ3. The concentration of CO was found within the standards of both ECR’97 and WHO. The 

highest concentration of NO2, SO2, and CO were found in Patiya (34.1 µg/m3), Keranihat (58.8 µg/m3), 

and Keranihat (0.27 ppm), respectively. On the other hand, the lowest concentration NO2, SO2, and CO 

are found in Chakaria (9.1 µg/m3), Lohagara (3.1), and Chakaria (0.1 ppm), respectively. 

4.3.2.3.3 Comparison Between Air Quality in Wet and Dry Season 

Ambient air quality has been monitored in two seasons to get a better understanding about the baseline 

environmental conditions of project areas as the weather pattern influences the level of air quality. 

Figure 4-29 shows a graphical presentation of the comparison between the concentration of PM10 and 

PM2.5 in wet and dry season. The analysis found that the concentration of PM10 has increased in dry 

season than wet season by 17.1% on average. The highest amount of increment of PM10 has occurred 

in Keranihat (35.5%) followed by Dohazari (31.5%) than the concentration in wet season. On the other 

hand, the lowest amount of increment took place in Lohagara (4.8%). In case of PM2.5, the 

concentration has increased in dry season by 28.5% on average than wet season. The maximum 

amount of increment has occurred in Lohagara (41.3%) followed by Keranihat (59.7%) than the 

concentration in wet season. On the other hand, the minimum amount of increment has occurred in 

Keranihat (flyover option) (4.7%) than wet season. The difference between the concentrations of PM2.5 

in Keranihat (AQ7, flyover option) is very less compared to the differences in other locations. This 

implies that there is a homogeneity of the emission of fine particulate matter in Keranihat all year round. 

  

 
5 Munir, S., Habeebullah, T.M., Mohammed, A.M., Morsy, E.A., Rehan, M. and Ali, K. (2017). Analysing PM2.5 and its 

Association with PM10 and Meteorology in the Arid Climate of Makkah, Saudi Arabia. Aerosol Air Qual. Res. 17: 453-464. 

https://doi.org/10.4209/aaqr.2016.03.0117 
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Figure 4-29: Comparison between the concentration of PM10 & PM2.5 in wet and dry season 

 

Figure 4-30 shows the comparison between the concentration of NO2 in wet and dry season. The study 

found that, unlike the concentration of particulate matter, the concentration of NO2 in dry season has 

not increased in all locations, but in most of the locations compared to the concentration in wet season. 

The highest amount of increment occurred in Dohazari followed by Patiya and Keranihat. On the other 

hand, in Keranihat (flyover option) and Chakaria (02nd sample of Chakaria), the concentration of NO2 in 

dry season has decreased than wet season. 

Figure 4-30: Comparison between the concentration of NO2 in wet and dry season 

 

Figure 4-31 shows the comparison between the concentration of SO2 in wet and dry season in all 

locations. The findings reveal that in half of the monitoring stations, the concentration of SO2 in dry 

season has been increased than wet season, whereas the concentration in dry season has been 

decreased in other locations. Figure 4-32 shows the comparison between the concentration of CO in 

wet and dry season in all monitoring stations. Like the concentration of SO2, the concentration of CO 

in dry season has also been increased in six monitoring locations, while it has been decreased in other 
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six stations. However, the monitoring location wise increasing and decreasing patter is not similar for 

both gases. In short, unlike the concentration of particulate matter, the concentration of gaseous 

substances showed a mixed variations in both seasons. 

Figure 4-31: Comparison between the concentration of SO2 in wet and dry season 

 

Figure 4-32: Comparison between the concentration of CO in wet and dry season 

 

4.3.3 Noise Level 

The objective of the ambient noise level monitoring was to establish the baseline ambient noise level in 

the project alignment. 

4.3.3.1 Noise level Monitoring Location 

Noise level was monitored at 12 locations including nine locations from the alignment of existing 

Chattogram-Cox’s Bazar Highway and three locations from the proposed roads (future road) alignment. 

Details of the monitoring is given in the Table 4-10. In addition, Figure 4-33 to Figure 4-40 shows the 

monitoring locations map of ambient noise level. Photographs of the noise level monitoring are given in 

Appendix C-3. 
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Table 4-10: Noise Level Monitoring locations 

Sl. Monitoring Locations 
Monitoring 

ID 

Monitoring 

Coordinates 

Monitoring 

Date 

Monitoring 

Time 

1.  
In front of Upazila Health 

Complex, Patiya 
RS-01 

22°17'56.99"N 

91°58'13.67"E 

23.03.2021-

24.03.2021 
11:00-01:35 

2.  

In front of Dakshin Gata 

Nuri Jame Mosque, 

Patiya 

RS-02 
22°17'12.15"N 

91°58'16.02"E 

24.03.2021-

25.03.2021 

12:00-23:00 

24:00-12:00 

3.  

In front of BGC Trust 

Medical College, 

Chandanaish 

RS-03 
22°14'42.15"N 

92° 1'9.25"E 

27.03.2021-

28.03.2021 

08:00-19:00 

20:00-08:00 

4.  

In front of Dohazari 

Jamijuri A. Rahman High 

School, Dohazari 

RS-04 
22° 9'49.25"N 

92° 3'41.32"E 

29.03.2021-

30.03.2021 

08:00-19:00 

20:00-08:00 

5.  
Near Chagachar Jame 

Mosque, Dohazari 
FR-01 

22° 9'34.11"N 

92° 3'34.15"E 

30.03.2021-

31.03.2021 

09:00-20:00 

21:00-09:00 

6.  
In front of Shahi Jame 

Mosque, Keranihat 
RS-05 

22° 5'50.14"N 

92° 4'31.40"E 

01.04.2021-

02.04.2021 

10:00-21:00 

22:00-10:00 

7.  

In front of Noyapara 

Baitul Mamur Jame 

Mosque, Padua 

RS-06 
22° 3'42.71"N 

92° 6'26.17"E 

03.04.2021-

04.04.2021 

08:00-19:00 

20:00-08:00 

8.  

In front of Citizen Park 

Community Center, 

Lohagara 

RS-07 
22° 1'10.17"N 

92° 6'0.56"E 

01.06.2021-

02.06.2021 

11:00-21:00 

22:00-11:00 

9.  

In front of Maulana Sultan 

Hossain Jame Mosque, 

Lohagara 

FR-02 
22° 1'34.34"N 

92° 5'42.26"E 

02.06.2021-

03.06.2021 

13:00-24:00 

01:00-13:00 

10.  

In front of Adhunagar 

Gul-E-Jar Girls High 

School, Aziz Nagar, 

Chakaria 

RS-08 
21°58'51.49"N 

92° 4'47.75"E 

05.06.2021-

06.06.2021 

09:00-20:00 

21:00-09:00 

11.  

In front of Dakshin 

Lotonee Central Jame 

Mosque, Chakaria 

FR-03 
21°45'21.92"N 

92° 5'39.48"E 

06.06.2021-

07.06.2021 

11:00-22:00 

23:00-11:00 

12.  

In front of Fashiakhali 

Govt. Primary School, 

Chakaria 

RS-09 
21°44'7.61"N 

92° 5'0.74"E 

07.06.2021-

08.06.2021 

12:00-23:00 

24:00-12:00 

Source: Field Survey by EQMS, March-June 2021 
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Figure 4-33: Noise Level Monitoring locations in Patiya 

 
Source: Field Survey by EQMS, March-June 2021 

Figure 4-34: Noise Level Monitoring locations in Chandanaish 

 
Source: Field Survey by EQMS, March-June 2021 
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Figure 4-35: Noise Level Monitoring locations in Dohazari 

 
Source: Field Survey by EQMS, March-June 2021 

Figure 4-36: Noise Level Monitoring locations in Keranihat 

 
Source: Field Survey by EQMS, March-June 2021 
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Figure 4-37: Noise Level Monitoring locations in Padua 

 
Source: Field Survey by EQMS, March-June 2021 

Figure 4-38: Noise Level Monitoring locations in Lohagara 

 
Source: Field Survey by EQMS, March-June 2021 
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Figure 4-39: Noise Level Monitoring locations in Adhunagar 

 
Source: Field Survey by EQMS, March-June 2021 

Figure 4-40: Noise Level Monitoring locations in Chakaria 

 

Source: Field Survey by EQMS, March-June 2021 
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4.3.3.2 Methods 

The Leq (equivalent continuous sound level) is the sound level in decibels, having the same total sound 

energy as the fluctuating level measured. The Leq is common metric for assessing noise environment 

in today’s world. To measure the ambient noise level in the alignment of CCHIP, continuous noise level 

data of every 0.1 seconds was collected for 24 hours using Orion NL-42 Type-A noise level meter. 

Unusual noise event (Vehicle horn, motorcade, rain etc.) was also recorded in separate sheet to avoid 

interference in the Leq. In addition, traffic volume, road width and road condition were also recorded in 

separate sheet for further forecasting during construction and operation phase. A schematic diagram 

for noise level survey is shown in Figure 4-41. 

Figure 4-41: Noise Level Monitoring along with road section 

 

Source: Nippon-Koei, March 2021 

Sound events more than 80 dB were eliminated during data processing. Eventually, Leq (Day) and Leq 

(Night) has been calculated from the processed data. A summary of the monitoring items is given in 

Table 4-11. 

Table 4-11: Summary of the monitoring item for ambient Noise level 

Sl Item Monitoring Method 

Monitoring Point 

Roadside 

of N1 

RS-1 to 9 

Future 

roadside 

FR-1 to 3 

1.  Noise Level Noise level 

meter 

Collected continuous noise 

level data of every 0.1 

seconds for 24 hours 

✓ ✓ 

2.  Sound 

Events 

during 

monitoring 

Site observation 

& recoding 

Observation ✓ ✓ 

3.  Traffic 

volume 

Site counting & 

recoding 

Counted traffic volume of the 

monitoring point for 24 hours. 

(Type of vehicles, direction) 

✓ NA 

1. Road width 

4. Number of lanes 

5. Pavement Type 

 a. Asphalt 

 b. Concrete 

Road Center 

2. Left Lane width 3. Right Lane width 

Sound Level Meter 

6. Distance from Road Center 

7. Height of sound level meter 
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Sl Item Monitoring Method 

Monitoring Point 

Roadside 

of N1 

RS-1 to 9 

Future 

roadside 

FR-1 to 3 

4.  Road width Site 

measurement 

Measured road width  ✓ NA 

5.  Road 

Condition 

Site observation 

& recoding 

Observation ✓ NA 

Source: Field Survey by EQMS, March-June 2021 

Details of the surveyed road sections in the alignment of existing Chattogram-Cox’s Bazar highway are 

shown in Figure 4-42 to Figure 4-50. 

Figure 4-42: Road section and Receptor location at RS-01, Patiya 

Source: Field Survey by EQMS, March-June 2021 

Figure 4-43: Road section and Receptor location at RS-02, Patiya 

Source: Field Survey by EQMS, March-June 2021 
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Figure 4-44: Road section and Receptor location at RS-03, Patiya 

Source: Field Survey by EQMS, March-June 2021 

Figure 4-45: Road section and Receptor location at RS-04, Dohazari 

Source: Field Survey by EQMS, March-June 2021 

Figure 4-46: Road section and Receptor location at RS-05, Keranihat 

Source: Field Survey by EQMS, March-June 2021 
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Figure 4-47: Road section and Receptor location at RS-06, Padua 

Source: Field Survey by EQMS, March-June 2021 

Figure 4-48: Road section and Receptor location at RS-07, Lohagara 

Source: Field Survey by EQMS, March-June 2021 

Figure 4-49: Road section and Receptor location at RS-08, Adhunagar 

Source: Field Survey by EQMS, March-June 2021 
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Figure 4-50: Road section and Receptor location at RS-09, Chakaria 

Source: Field Survey by EQMS, March-June 2021 

4.3.3.3 Ambient Noise Level Monitoring Results 

Ambient noise level monitoring results are given in the following Table 4-12. Monitoring results have 

been compared with both Bangladesh and Japanese noise standards. Details of the noise level 

calculation are provided in the Appendix C-4. 

Table 4-12: Baseline level of the traffic noise 

Monitoring 

ID 

Area 

Category* 

LAeq in dB(A) Bangladesh Standard* Japanese Standard** 

Day Night Day Night Day Night 

RS-01 Mixed 72.6 69.6 60 50 

70 65 

RS-02 Residential 59.7 60.9 55 45 

RS-03 Mixed 70.9 70.4 60 50 

RS-04 Mixed 72.7 69.3 60 50 

FR-01 Residential 63.1 57.9 55 45 

RS-05 Commercial 70.5 69.4 70 60 

RS-06 Commercial 70.1 67.8 70 60 

RS-07 Commercial 69.6 67.8 70 60 

FR-02 Residential 61.9 58.4 55 45 

RS-08 Commercial 71.1 67.7 70 60 

FR-03 Residential 64.9 57.5 55 45 

RS-09 Commercial 71.1 66.6 70 60 

* Noise Pollution (Control) Rules, 2006  

Note: Orange colure indicate exceedance of national noise level standard of Noise Pollution (Control) Rules, 2006 

**Japanese standard value is referred the noise value in roadside space of trunk road 

Source: Field Survey by EQMS, March-June 2021 

Noise Level at Mixed Zone 

As per the Noise Pollution (Control) Rules, 2006, RS-01, RS-03 and RS-04 are characterized as mixed 

zone of hospital, educational institution, commercial place and residential area. Noise level in these 

three locations during both day and night was found higher than the Bangladesh and Japanese standard. 

Frequent horn and vehicular movement were the main source of noise in these location. 
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Noise Level at Residential Zone 

RS-02, FR-01, FR-02 and FR-03 are characterized as residential zone as per the Noise Pollution 

(Control) Rules, 2006. Noise level in these four locations during both day and night was found higher 

than the Bangladesh standard but within the permissible limit of Japanese standard. Vehicular 

movement in the nearby highway was the main source of noise at RS-02. Vehicular movement in the 

local street was main source of noise at FR-01, FR-02 and FR-03. In addition, raining for longer period 

also contributed to the noise level at FR-03. 

Noise Level at Commercial Zone 

As per the Noise Pollution (Control) Rules, RS-05, RS-06, RS-07, RS-08 and RS-09 are characterized 

as commercial zone. Day time noise level in RS-05, RS-06, RS-08 and RS-09 were found slightly higher 

than the Bangladesh and Japanese standard. Day time noise level at was found within the both 

standards. However, night time noise level in all of these five locations were found higher than the both 

standards. Vehicular movement and horn in the existing Chattogram-Cox’s Bazar highway is the main 

source of noise in these locations. 

4.3.4 Vibration Level 

The objective of the vibration level monitoring was to establish the baseline vibration level in the project 

alignment. 

4.3.4.1 Vibration level Monitoring Location 

Vibration level was monitored at 12 locations including nine locations from the alignment of existing 

Chattogram-Cox’s Bazar Highway and three locations from the proposed roads (future road) alignment. 

Details of the monitoring is given in the Table 4-13. Vibration level monitoring locations are same as 

the noise level monitoring locations. Photographs of the vibration level monitoring are given in 

Appendix C-3. 

Table 4-13: Vibration Level Monitoring locations 

Sl. Monitoring Locations 
Monitoring 

ID 

Monitoring 

Coordinates 

Monitoring 

Date 

Monitoring 

Time 

1.  
In front Upazila Health 

Complex, Patiya 
RS-01 

22°17'56.99"N 

91°58'13.67"E 

23.03.2021-

24.03.2021 
11:00-02:10 

2.  

In front of Dakshin Gata 

Nuri Jame Mosque, 

Patiya 

RS-02 
22°17'12.15"N 

91°58'16.02"E 

24.03.2021-

25.03.2021 

12:00-22:10 

23:00-11:10 

3.  

In front of BGC Trust 

Medical College, 

Chandanaish 

RS-03 
22°14'42.15"N 

92° 1'9.25"E 

27.03.2021-

28.03.2021 

08:00-18:10 

19:00-07:10 

4.  

In front of Dohazari 

Jamijuri A. Rahman High 

School, Dohazari 

RS-04 
22° 9'49.25"N 

92° 3'41.32"E 

29.03.2021-

30.03.2021 

08:00-18:10 

19:00-07:10 

5.  
Near Chagachar Jame 

Mosque, Dohazari 
FR-01 

22° 9'34.11"N 

92° 3'34.15"E 

30.03.2021-

31.03.2021 

09:00-19:10 

20:00-08:10 

6.  
In front of Shahi Jame 

Mosque, Keranihat 
RS-05 

22° 5'50.14"N 

92° 4'31.40"E 

01.04.2021-

02.04.2021 

10:00-21:10 

22:00-09:10 

7.  
In front of Noyapara 

Baitul Mamur Jame 
RS-06 

22° 3'42.71"N 

92° 6'26.17"E 

03.04.2021-

04.04.2021 

08:00-18:10 

19:00-07:10 
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Sl. Monitoring Locations 
Monitoring 

ID 

Monitoring 

Coordinates 

Monitoring 

Date 

Monitoring 

Time 

Mosque, Padua 

8.  

In front of Citizen Park 

Community Center, 

Lohagara 

RS-07 
22° 1'10.17"N 

92° 6'0.56"E 

01.06.2021-

02.06.2021 

11:00-20:10 

22:00-10:10 

9.  

In front of Maulana Sultan 

Hossain Jame Mosque, 

Lohagara 

FR-02 
22° 1'34.34"N 

92° 5'42.26"E 

02.06.2021-

03.06.2021 

13:00-23:10 

01:00-12:10 

10.  

In front of Adhunagar 

Gul-E-Jar Girls High 

School, Aziz Nagar, 

Chakaria 

RS-08 
21°58'51.49"N 

92° 4'47.75"E 

05.06.2021-

06.06.2021 

09:00-19:10 

20:00-08:10 

11.  

In front of Dakshin 

Lotonee Central Jame 

Mosque, Chakaria 

FR-03 
21°45'21.92"N 

92° 5'39.48"E 

06.06.2021-

07.06.2021 

11:00-21:10 

22:00-10:10 

12.  

In front of Fashiakhali 

Govt. Primary School, 

Chakaria 

RS-09 
21°44'7.61"N 

92° 5'0.74"E 

07.06.2021-

08.06.2021 

12:00-22:10 

23:00-11:10 

Source: Field Survey by EQMS, March-June 2021 

4.3.4.2 Methods 

The Lv (Vibration level) is commonly used parameter in Japan. There is no common metric for the 

vibration in the world as of today. So, Lv used for the vibration level monitoring since the project is being 

financed by JICA. To measure the vibration level in the alignment of CCHIP, vibration level data for the 

first 10 minutes of the hour was collected for 24 hours using Orion VM-53 Vibration level meter. Unusual 

data were carefully ignored during the vibration level calculation. A summary of the monitoring items for 

vibration level measurement is given in Table 4-14. 

Table 4-14: Summary of the monitoring item for Vibration level 

Sl Item Monitoring Method 

Monitoring Point 

Roadside 

of N1 

RS-1 to 9 

Future 

roadside 

FR-1 to 3 

1.  Traffic 

volume 

Site counting 

& recoding 

Counted traffic volume of the 

monitoring point for 24 hours. 

(Type of vehicles, direction) 

✓ NA 

2.  Vibration 

Level 

Vibration 

Level Meter 

Measured vibration level  ✓ ✓ 

Source: Field Survey by EQMS, March-June 2021 

4.3.4.3 Vibration Level Monitoring Results 

Vibration level monitoring results are given in the following Table 4-15. There is no stipulated standard 

for vibration level in Bangladesh. Hence, monitoring results have been compared with Japanese 

vibration standards. Details of the noise level calculation are provided in the Appendix C-5. 
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Table 4-15: Baseline level of the vibration 

Monitoring ID L10 (dB) Japanese Standard of Traffic Vibration (dB) 

Day Night Day Night 

RS-01 47.5 50.4 

65 60 

RS-02 38.1 39.0 

RS-03 51.2 52.6 

RS-04 47.6 48.7 

FR-01 35.3 30.2 

RS-05 45.6 47.9 

RS-06 48.2 49.5 

RS-07 49.9 53.2 

FR-02 28.4 20.9 

RS-08 41.2 42.7 

FR-03 27.4 23.2 

RS-09 46.9 45.4 

Source: Field Survey by EQMS, March-June 2021 

RS-01 to RS-09 locations are within the alignment of existing highway and FR-01, FR-02 and FR-03 

are within the alignment of future road. That’s why vibration level at the existing highway alignment is 

comparatively higher than the future road due to road traffic. However, vibration level during day and 

night at all the locations were found within the Japanese Standards of Traffic Vibration. 

4.3.5 Water Quality 

4.3.5.1 Surface Water Sampling Locations 

Surface water samples were collected from 10 locations, including 02 locations from each bottleneck 

point in two seasons, e.g., wet (monsoon) and dry (winter) season. The samples were collected mainly 

nearby river, canal or other types of water bodies, which have potentiality to be affected by construction 

works. Table 4-16 shows the detailed information about surface water sampling locations, including 

their latitude and longitude values. The outer road alignments in Dohazari, Lohagara, and Chakaria will 

go through Sangu River, Tangkabati Canal, and Matamuhuri River, respectively. Therefore, two water 

samples from these streams were collected, including one sample from both upstream and downstream 

locations. There is also a narrow river, which intercepts with the alignment of Patiya and a sample was 

collected from this water body. In Keranihat, two water samples were collected from nearby water 

bodies of flyover alignment. Figure 4-51 to Figure 4-55 shows the surface water sampling locations 

map. Photographs of the surface water sampling are given in Appendix C-6 and Appendix C-7. 

Table 4-16: Surface Water Sampling Location 

SL# Sampling Location Sampling ID Coordinates 

1.  Surface Water sample from Chimnar Khal, Patiya SW1 22°16'52.39"N 

91°58'45.74"E 

2.  Surface Water sample from nearby pond, Patiya 

 

SW2 22°16'52.69"N 

91°59'51.38"E 

3.  Surface Water sample from upstream of the Sangu 

River, Dohazari 

SW3 22° 9'28.71"N  

92° 3'50.29"E 
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SL# Sampling Location Sampling ID Coordinates 

4.  Surface Water sample from downstream of the Sangu 

River, Dohazari 

SW4 22° 9'16.53"N  

92° 3'30.76"E 

5.  Surface water sample from nearby pond of Keranihat 

FOB 

SW5 22° 7'8.13"N  

92° 4'17.97"E 

6.  Surface water sample from nearby water body of 

Keranihat FOB 

SW6 22° 6'49.16"N  

92° 4'17.71"E 

7.  Surface water sample from upstream of the 

Tangkabati River, Lohagara 

SW7 22° 1'43.98"N  

92° 6'11.50" 

8.  Surface water sample from downstream of the 

Tangkabati River, Lohagara 

SW8 22° 1'48.04"N 

 92° 6'5.59"E 

9.  Surface Water sample from upstream of the 

Matamuhuri River, Chakaria 

SW9 21°45'1.00"N  

92° 5'40.18"E 

10.  Surface Water sample from downstream of the 

Matamuhuri River, Chakaria 

SW10 21°44'58.39"N 

92° 5'18.93"E 

Source: Field Survey by EQMS, June and November 2020 

Figure 4-51: Surface water sampling locations in Patiya 

 

Source: Field Survey by EQMS, June and November 2020 
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Figure 4-52: Surface water sampling locations in Dohazari 

 

Source: Field Survey by EQMS, June and November 2020 

Figure 4-53: Surface water sampling locations in Keranihat 

 

Source: Field Survey by EQMS, June and November 2020 
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Figure 4-54: Surface water sampling locations in Lohagara 

 

Source: Field Survey by EQMS, June and November 2020 

Figure 4-55: Surface water sampling locations in Patiya 

 

Source: Field Survey by EQMS, June and November 2020 
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4.3.5.2 Methods 

The water samples were collected following standard sample collection procedures. Firstly, one liter of 

water sample was taken into a plastic bottle without any air bubbles inside and air tighten. This bottle 

was preserved for laboratory testing. Then, another sample was taken from same location for onsite 

testing. Finally, the preserved and air tighten sample bottle was sent for the laboratory testing. Some 

parameters, e.g., temperature, pH, and Dissolved Oxygen (DO) were tested onsite as their reading may 

change in a different environment other than the sampling point. On the other hand, other parameters, 

e.g., Color, Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total Suspended 

Solid (TSS), Turbidity, Total Coliforms, Arsenic, Oil and Grease have been tested in recognized 

laboratories. Table 4-17 shows the list of parameters along with their testing methods. 

Table 4-17: Parameters of surface water and their testing methods 

Parameter Laboratory Method/Instrument used for Testing 

Color DPHE Laboratory APHA 22nd Edition-2012, 2120B 

Water Temperature On Site Testing Ion Electrode Method 

pH On Site Testing Ion Electrode Method 

DO On Site Testing DO Meter 

BOD DPHE Laboratory 5 days incubation 

COD DPHE Laboratory CRM/APHA 22nd Edition-2012, 5220B 

TSS DPHE Laboratory APHA 22nd Edition-2012, 2540D 

Turbidity DPHE Laboratory Turbidity Meter 

Total Coliforms DPHE Laboratory Membrane Filtration Procedure 

Arsenic DPHE Laboratory Atomic Absorption Spectrophotometer 

Oil and Grease BCSIR Laboratory Gravimetric Method 

4.3.5.3 Results Analysis 

The analyzed results for surface water were compared to Bangladesh Standards (ECR, 1997). Testing 

results of surface water samples collected in two seasons, (wet and dry season) are presented in Table 

4-18. The results found that most of the parameters comply with the national standard, while some 

parameters in some locations don’t comply with the standard limits. The level of pH varies from 6.8 

(SW8) to 7.4 (SW1) in wet season and 5.5 (SW6) to 6.6 (SW9) in dry season. During winter season, 

the level of pH is found below standard range in most of the sampling locations, i.e., SW1, SW2, SW3, 

SW5, SW6, SW7, and SW8. It is also evident from the results that the level of pH has slightly decreased 

in winter season than monsoon season in all locations. The temperature of water extends from 28.7 

(SW7) to 32.4°C (SW1) in wet season and 27.9 (SW2) to 29.7°C (SW10) in dry season. There is no 

standard in Bangladesh legislation related to surface water temperature. One of the most important 

parameters of surface water quality is dissolved oxygen. The findings show that, in case of wet season, 

the highest concentration of DO has been found in Dohazari (SW3) and Lohagara (SW8), whereas the 

lowest concentration is found in Patiya (SW1). On the other hand, during dry season, the highest 

concentration of DO is found Keranihat (SW6) and lowest concentration is found in Lohagara (SW7). 

Overall, the concentration of DO is found below standard range in three locations, such as Patiya (SW2) 

and Keranihat (SW5 & SW6) in wet season. In contrast, no under- or over-standard concentration of 

DO is found in winter season. The lower concentration of DO indicates higher amount of organic waste 

materials present in the water. During monsoon season, the surface runoff can discharge excessive 

amount of phosphorus and nitrogen into the surface water, which cause algae bloom those ultimate 

leads to lower amount of dissolved oxygen as algae consumes higher amount of oxygen to be 

decomposed. This situation is harmful for aquatic organisms. BOD is another important parameter, 
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which represents the amount of oxygen needed to breakdown the organic matter in water. The 

concentration of BOD is found within standard range in all locations except Chakaria (SW10) in wet 

season. On the other hand, the concentration of BOD is found higher than standard range in Patiya 

(SW1), Dohazari (SW4) and Lohagara (SW8) in winter season considering standard for disinfected and 

treated potable water and water usable for recreation and fisheries). 

Some other physical and chemical properties of water, e.g., turbidity, chemical oxygen demand, total 

suspended solid, arsenic, color, and oil and grease have been tested for which no national standard is 

established. The turbidity is a measure of the cloudiness of water, which represents the degree to which 

the water loses its transparency due to the presence of suspended particulates. The more total 

suspended solids in the water, the murkier it seems and the higher the turbidity. Turbidity is considered 

as a good measure of the quality of water. Unlike BOD, the COD indicates the amount of water required 

for oxidization of total organic matter in water. Arsenic is a highly toxic (in inorganic form) chemical 

element that enter water mainly through erosion of rocks and minerals as well as industrial and 

agricultural pollution. Oil and grease can get into waterways when storm water runs off any site with 

heavy vehicular activity such as a transportation hub, vehicle washing and repair facility or automotive 

recycling facility. The concentration of these substances can be used as reference value during 

construction and operation period. 

In addition to physical and chemical properties of water, the microbiological characteristics, e.g., total 

coliform bacteria have also been tested. The coliform bacteria, including fecal coliform can mix with 

water by surface runoff, particularly from human and animal waste. The test results reveal that the 

numbers of the coliform bacteria count have exceeded the standard for drinking water in all sampling 

locations during monsoon season. On the other hand, three out of ten samples (SW4, SW6, and SW8) 

showed higher number of coliform bacteria during winter season. 
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Table 4-18: Surface Water Quality Testing Result in Wet (Monsoon) and Dry (Winter) Season 

Parameters Unit Concentration Present Bangladesh Standard6 

(ECR-1997: Schedule 3(A)-d) 

WHO7 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 SW10 a b c d e f 

pH  

(Wet 

Season) 

--- 7.38 6.9 7.11 6.81 7.1 6.74 6.92 6.8 6.99 7.08 
6.5-

8.5 

6.5-

8.5 

6.5-

8.5 

6.5-

8.5 

6.5-

8.5 

6.5-

8.5 

6.0-

8.5 

pH 

(Dry 

Season)  

--- 5.8 5.9 6.2 6.5 6.4 5.5 5.9 5.9 6.6 6.5 
6.5-

8.5 

6.5-

8.5 

6.5-

8.5 

6.5-

8.5 

6.5-

8.5 

6.5-

8.5 

6.0-

8.5 

Temperature 

(Wet 

Season) 

(0C) 32.4 31.8 29.8 30.0 30.4 31.2 28.7 29.3 30.3 29.8 - - - - - - - 

Temperature 

(Dry 

Season) 

(0C) 28.5 27.9 28.2 28.3 29.1 29.5 28.2 28.5 29.4 29.7 - - - - - - - 

DO 

(Wet 

Season) 

mg/l 7.5 4.4 7.6 7.3 4.5 4.5 7.5 7.6 6.9 7.4 ≥ 6 ≥ 5 ≥ 6 ≥ 5 ≥ 5 ≥ 5 - 

DO 

(Dry 

Season) 

mg/l 7.5 6.9 9.3 8.7 11.1 11.3 6.2 7.6 6.8 6.7 ≥ 6 ≥ 5 ≥ 6 ≥ 5 ≥ 5 ≥ 5 - 

BOD 

(Wet 

Season) 

mg/l 2 1 1 1 2 3 3 4 4 7 ≤ 2 ≤ 3 ≤ 6 ≤ 6 ≤ 10 ≤ 10 - 

 
6 Bangladesh Environment Conservation Rules, 1997- Schedule 3 (Standards for Inland Surface Water). 

7 WHO Standards for Surface Water Quality 
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Parameters Unit Concentration Present Bangladesh Standard6 

(ECR-1997: Schedule 3(A)-d) 

WHO7 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 SW10 a b c d e f 

BOD 

(Dry 

Season) 

mg/l 26 4 2 8 5 4 1 22 1 2 ≤ 2 ≤ 3 ≤ 6 ≤ 6 ≤ 10 ≤ 10 - 

COD 

(Wet 

Season) 

mg/l 8 4 4 8 8 12 16 12 16 24 
- 

 
- - - - - - 

COD 

(Dry 

Season) 

mg/l 104 16 4 36 16 12 4 80 4 8 
- 

 
- - - - - - 

TSS 

(Wet 

Season) 

mg/l 7 6 18 42 5 23 31 36 25 22 - - - - - - - 

TSS 

(Dry 

Season) 

mg/l 4 5 2 3 2 2 4 3 2 3 - - - - - - - 

Color 

(Wet 

Season) 

Hazen 1.6 1.1 2.7 3.9 1 1.1 4.1 3.8 2.3 1.8 - - - - - - - 

Color 

(Dry 

Season) 

Hazen 1.3 2.1 0.90 1.2 1.0 0.98 1.7 0.96 0.90 0.93 - - - - - - - 

TC 

(Wet 

Season) 

N/100 

ml 
360 410 280 390 180 120 280 310 418 440 

≤ 

50 

≤ 

200 
≤5000 - ≤5000 ≤1000 - 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in Bangladesh 

 

 4-56  

 

Parameters Unit Concentration Present Bangladesh Standard6 

(ECR-1997: Schedule 3(A)-d) 

WHO7 

SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 SW10 a b c d e f 

TC 

(Dry 

Season) 

N/100 

ml 
48 12 36 56 16 112 48 76 48 12 

≤ 

50 

≤ 

200 
≤5000 - ≤5000 ≤1000 - 

Turbidity 

(Wet 

Season) 

NTU 26.4 5.9 153 365 8.1 96 282 305 215 141 - - - - - - - 

Turbidity 

(Dry 

Season) 

NTU 4.1 8.2 2.3 2.7 2.0 1.3 7.4 2.8 1.7 2.8 - - - - - - - 

Arsenic 

(Wet 

Season) 

mg/l 0.003 0.004 0.001 0.003 0.003 0.005 0.003 0.003 0.003 0.003 - - - - - - - 

Arsenic 

(Dry 

Season) 

mg/l 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 - - - - - - - 

Oil & Grease 

(Wet 

Season) 

mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.41 <0.2 - - - - - - - 

Oil & Grease 

(Dry 

Season) 

mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 1.09 <0.2 1.31 0.65 - - - - - - - 

Lead*  mg/l - - <0.01 <0.01 - - - - <0.01 <0.01 - - - - - - 0.5 

Chromium* mg/l - - <0.01 <0.01 - - - - <0.01 <0.01 - - - - - - 0.5 

Source: Laboratory Analysis by DPHE and EQMS Laboratory, 2021 
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Note: 

a = Source of drinking water for supply only after disinfecting 

b = Water usable for recreational activity 

c = Source of drinking water for supply after conventional treatment 

d = Water usable by fisheries 

e = Water usable by various process and cooling industries 

f = Water usable by irrigation 
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4.4 Natural Environment 

Natural environment is the part of the environment surrounding humans that contains 

only physical elements, such as the water, soil, air, and so on. These are elements that are tangible 

and that people can touch. In this section, a brief description of the natural environmental conditions, 

including geology, topography, soil, and hydrological profile of study area with necessary maps are 

provided. 

4.4.1 Geology 

Chattogram area is situated within the tertiary hill region of folded flank of Bengal fore deep8. The folded 

part is composed of the Tipam sandstone formation and Girujan clay formation of Pliocene age at the 

bottom and Dupi Tila formation of Plio-Pleistocene age at the top. Tipam sandstone formation is hard 

and compact while other sandstones are mostly moderate to loosely compacted and consisted of 

medium to fine grained with minor amount of silt and clay. The Girujan clay formation consists of mottled 

clay with intercalations of sand bands and occasional coal streaks. The Dupi Tila formation comprises 

of sandstone and shale. Cox's Bazar is predominantly composed of Valley Alluvium and Colluvium and 

Dihing formation of Pliocene Pleistocene age9. Rocks of the Pleistocene, Pliocene and Neogene ages 

are also exposed in the area. The exposed rock units are mostly composed of sandstone and claystone. 

Six Lithostratigraphic units have been observed from the Geological Map of Bangladesh. To the west 

of the Municipal Boundary, the strand of coastal deposit, beach and dune sand, lies extending towards 

south. To the east of beach and sandstone, there lies another narrow zone of Boka Bil formation of 

Neogene age. A slight narrow zone Tipam sandstone of Neogene age forms the eastern side of Boka 

Bil zone. Along the east of Tipam sandstone zone, another formation of bedrock from Tipam group that 

is Girujan clay of Pleistocene and Neogene age lines. The northeastern boundary of the town consists 

of alluvial deposits of Valley Alluvium and Colluvium. The southeastern part of the town has basically 

Dihing formation bedrock which is characterized as yellow to yellowish-grey, massive, fine to medium 

grained poorly consolidated sandstone and clayey sandstone. Dupi Tila formation of Pleistocene and 

Pliocene age lies to the south of Dihing Formation which might have a slight influence in the surface 

geology of the city. Dupi Tila is characterized as yellow to ochre, pink, light-brown, light-grey to grayish-

white or bluish-grey sandstone, siltstone and conglomerate. Figure 4-56 shows the map of geological 

divisions of Bangladesh containing the alignments of the sub-projects.

 
8 Islam, M.S., Islam, M.S., Ahmed, A.S.D., Karim, S.U., Hosain, M. and Hoque, F., Seismic Induced Landslide Vulnerability in the 

Chittagong City, Bangladesh. STM Journals 2015. 

https://www.researchgate.net/publication/271198923_Seismic_induced_Landslide_vulnerability_in_the_Chittagong_City_Bangla

desh 

9 Imtiaz, A., Barua, A., Sakib, M. and Ansary, M., 2018. Seismic Microzonation of Cox's Bazar Municipal Area Bangladesh. 

GEOTECHNICAL ENGINEERING, 49(3), pp.11-17. 

https://www.researchgate.net/publication/327121431_Seismic_Microzonation_of_Cox's_Bazar_Municipal_Area_Bangladesh  



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in Bangladesh 

 

 4-59  

 

Figure 4-56: Geological units of Bangladesh, including the project location 
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4.4.2 Topography 

Chattogram district is located in the south-eastern region of Bangladesh, on the banks of Karnaphuli 

River between Chittagong Hills Tracks and Bay of Bengali. It borders Tripura State of India on the north, 

Khagrachari, Rangamati and Bandarban districts on the east, Cox’s Bazar district on the south and Bay 

of Bengal, Feni and Noakhali districts on the west. It is part of Chittagong division. The port city of 

Chattogram, the second largest city in Bangladesh is in this district. The district lies between latitudes10 

21º54' and 22º59' north and longitudes 91º17' and 92º13' east and has a total area of 5282.92 sq. km. 

(2039.74 sq. miles) of which 1,700 sq. km. (456.37 sq. miles) including coastal area. 

Cox’s Bazar is a coastal district located at the fringe of the Bay of Bengal with an unbroken sea beach 

which is probably the longest beach in the world. The district borders the Chattogram district on the 

north, Bay of Bengal on the south, Bandarban district, Myanmar and the Naf River on the east and the 

Bay of Bengal on the west. It lies between latitudes11 20º43' and 21º56' north and longitudes 91º50' and 

92º23' east with a total area of2,491.85 sq. km. (962.10 sq. miles) out of which 940.58 sq. km is under 

forest. 

Figure 4-57 shows the altitude distribution of the project areas with reference to the altitude distribution 

of whole country. Although altitudes up to 105 metres (344 ft) above sea level occur in the northern part 

of the plain, most elevations are less than 10 metres (33 ft) above sea level; elevations decrease in the 

coastal south, where the terrain is generally at sea level. With such low elevations and numerous rivers, 

water—and concomitant flooding—is a predominant physical feature.  

The only exceptions to Bangladesh's low elevations are the Chittagong Hills in the southeast, the Low 

Hills of Sylhet in the northeast, and highlands in the north and northwest. The Chittagong Hills constitute 

the only significant hill system in the country and, in effect, are the western fringe of the north–south 

mountain ranges of Burma and eastern India. The Chittagong Hills rise steeply to narrow ridge lines, 

generally no wider than 36 metres (118 ft), with altitudes from 600 to 900 metres (2,000 to 3,000 ft) 

above sea level. At 1,052 metres (3,451 ft) altitude, the highest elevation in Bangladesh is found at 

Saka Haphong, in the southeastern part of the hills. Fertile valleys lie between the hills lines, which 

generally run north–south. West of the Chittagong Hills is a broad plain, cut by rivers draining into the 

Bay of Bengal that rises to a final chain of low coastal hills, mostly below 200 metres (660 ft), which 

attain a maximum elevation of 350 metres (1,150 ft). West of these hills is a narrow, wet coastal plain 

located between the cities of Chittagong in the north and Cox's Bazar in the south. 

The map shows that the elevation of project areas is not homogenous, but varies within a short extent 

of the area. The Keranihat, Lohagara and Chakaria project area lies on an altitude range from 54 to 105 

m from sea level. On the other hand, Patiya and Dohazari project areas are located on an elevation 

range from 20 to 54 m. Although the greater Chittagong region is highly undulating and comparatively 

higher than other parts of the country, the project locations are situated on western side of the area 

which is a foothill area with relatively plain topography. 

4.4.3 Soil 

The soils of greater Chittagong region consist of hard red clay with a mixture of fine brown sand. The 

soils are slightly to strongly acidic, and sometimes shallow over shale or sandstone bedrocks on very 

steep high hills. 

Figure 4-58 shows the map of the type of soil in project areas with reference to the soil types of other 

parts of the country. The map shows that Patiya, Dohazari, and Keranihat project areas are situated on 

 
10 Bangladesh Bureau of Statistic (BBS). District Statistics 2011. Chittagong District. (Dec. 2013), 

http://203.112.218.65:8008/WebTestApplication/userfiles/Image/District%20Statistics/Chittagong.pdf 

11 BBS. District Statistics 2011. Cox’s Bazar District. (Dec. 2013), 

http://203.112.218.65:8008/WebTestApplication/userfiles/Image/District%20Statistics/Cox%60s%20Bazar.pdf 
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Grey Piedmont Soils. On the other hand, Lohagara and Chakaria project areas are partly located on 

Grey Piedmont Soils and partly on Acidic Sulphate Soils and Deep and Shallow Brown Soils. 

4.4.3.1 Grey Piedmont Soil 

These soils occur on alluvial outwash fans at the foot of the northern and eastern hills and locally on 

the Chittagong coastal plain. Seasonal flooding is shallow, but they are severely affected by occasional 

flash floods by heavy rainfall. The topsoil has a 5-10 cm thick cultivated layer. They are grey to pale 

brown when dry and grey to olive-grey when wet. These layers are strongly to extremely acidic when 

dry, but neutral in reduced condition. The subsoil varies from 15 cm to more than 60 cm in thickness. 

They are grey with yellow-brown, brown, or red mottles. The structure is prismatic and blocky. The 

substratum comprises stratified material. Most soils are loamy in texture. They usually are more sandy 

close to hills, and more silty and clayey on the lower parts of the piedmont slopes. The topsoil usually 

lighter in texture than that of the subsoil. The agricultural productivity of these soils is mainly moderate 

to low. Most soils except sandy ridge soil are much better suited for paddy cultivation than dryland crops. 

These soils are classified as dystric or eutric gleysols. 

4.4.3.2 Acidic Sulphate Soil 

Acidic sulphate soils are formed in the tidal alluvium and are actually or potentially extremely acidic (pH 

< 3.5) within 124 cm of the surface. These soils occur in the Khulna and Chakaria Sundarbans, where 

former mangrove forest has been cleared for cultivation. Two types of soils are included in this type. 

One is tidally flooded with saline water throughout the year and is under mangrove forest and contains 

soft, finely stratified, muddy sediment layers. The other kind of soil occurs on land that has been cleared 

and brought under cultivation. Under field conditions, these soils are slightly acidic, but the pH 

decreases when dried. These extremely acidic soils are locally known as Kosh soils in the south of 

Chittagong region. The agricultural productivity of acidic sulphate soils is severely limited due to the 

extreme acidity of these soils. Shrimp culture is more economic than agricultural use because of the 

high cost for reclamation. The soils are classified as either thionic fluvisols of thionic gleysols.
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Figure 4-57: Distribution of elevation from mean sea level (altitude) in project areas 
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Figure 4-58: Soil map showing the types of soil in project areas 
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4.4.4 Flood and Water Resources 

4.4.4.1 Flood Occurrence 

The World Risk Report of 2016, on 173 countries, revealed that Bangladesh is the fifth most disaster-

prone country in the world, particularly susceptible to devastating natural disasters such as flooding. 

Although the country and its people have adapted to regular flooding that maintain the equilibrium of a 

range of ecological systems, in extreme years, up to 68% of the country have been inundated with 

devastating effect. Floods in Bangladesh are annual phenomena, with the most severe occurrence 

during the months of July and August. Regular river floods affect nearly 20% of the country on an 

average, increasing up to 68% in extreme years. In Bangladesh, floods are commonly classified as 

flash flood, river flooding, and water logging. A brief description these flood types are given below. 

Flash floods: these are caused by heavy or excessive rainfall in a short period over a relatively small 

area. During flash flooding, water levels rise and fall rapidly with little or no advance warning. Typically, 

they occur in areas where the upstream basin topography is relatively steep, and the time needed for 

the water to flow from the most remote point in a watershed to the watershed outlet is relatively short. 

The most affected areas are in the Haor Basin of the northern belt of Bangladesh, as well as the 

southeast in Chattogram, Cox’s Bazar and Bandarban districts. Flash floods are most common from 

April to July and from September to October. Flash floods carry sediment that has eroded from hilly 

catchment areas. During heavy rainfall in the hilly regions, massive erosion occurs on exposed surfaces 

of the hills. When there is high rainfall, coarser sediment erodes and moves along the rivers. During a 

flash flood, sediment transport rates increase significantly resulting in a disproportionate distribution of 

sediment and changes in channel sizes, shapes, and even location. 

River flooding: This type of flood is also known as monsoon flooding (June to September), which is 

the most common type of flooding in Bangladesh. It refers to, both, “normal” inundation of up to 25% of 

the country as well as extreme flooding which can inundate up to 70% of the country. 

Water logging: It refers to stagnant river floodwaters that are unable to recede. This has become an 

increasingly concerning issue in urban areas like Dhaka and Chattogram districts due to rapid 

urbanization and poor waste management. Waterlogging can be particularly problematic at the end of 

the monsoon period (August/September). 

According to Figure 4-59, the location of Patiya and Dohazari bypass are fully exposed to moderate 

flash flood prone areas, whereas the location of Chakaria bypass is partially exposed to moderate flash 

flood prone areas. On the other hand, the location of Keranihat flyover and Lohagara bypass are not 

exposed to any flood prone areas. 

4.4.4.2 Water Resources 

The main rivers of the Chattogram region originate in the hills. They are now increasingly subject to 

sedimentation due to unceasing deforestation and hilly cultivation practices (e.g., Jhum, shifting 

cultivation practiced by some countries in Asia). The major rivers of the region are: Karnafuli and its 

tributaries (e.g., Rainkhiang, Kasalong, Halda, Ichamati, etc.); Bakkhali, Sangu, Matamuhuri, Naf, and 

Feni. Kutubdia and Maheshkhali channels are the coastal channels of the region. 

Karnafuli is the principal river of the region. It originates in the Lushai Hills of Mizoram (India), flows 

through Rangamati and the port city of Chattogram and discharges into the Bay of Bengal near Patenga. 

The river is flashy, and its length is about 131 km. 

Several small streams originating in the southeastern hills of Mizoram meets the Naikhongchhari of 

Bandarban district to form the Bakkhali. Bakkhali flows through Naikhongchhari and Ramu of Cox's 

Bazar district and falls into Maheshkhali channel. This is also a flashy river and has a length of about 

67 km. 

Sangu River originates in the Arakan Hills of Myanmar and enters Bangladesh near Remarki (Thanchi 
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upazila of Bandarban district). It flows north through Thanchi, Rowangchhari and Bandarban upazilas 

of Bandarban district. Then it flows west through Satkania and Banshkhali upazilas of Chattogram 

district to meet the Bay of Bengal near Khankhanabad (Chittagong). The length of the river is 295 km. 

Matamuhuri is a flashy river that originates in the Moyvar hills of Alikadam (Bandarban). It flows 

northwest through Alikadam and Lama upazilas of Bandarban and Chakaria of Cox's Bazar. The river 

discharges into Maheshkhali channel near Saplapur (Chakaria, Cox's Bazar). The length of the river is 

148 km. 

Naf River flows along the southernmost border line of the country. It originates in the northern hills of 

Myanmar and enters Bangladesh near Palong Khali of Ukhia upazila of Cox's Bazar district. The river 

flows through Ukhia and Teknaf and discharges into the Bay of Bengal near Sabrang (Teknaf upazila, 

Cox's Bazar). Most of the downstream reach of the river demarcates the Myanmar-Bangladesh border. 

The river is 62 km long. 

Feni River originates in the eastern hills of Tripura and enters Bangladesh at Belchhari of Matiranga 

upazila of Khagrachhari district. If flows through Ramgarh (Khagrachhari), Fatikchhari (Chattogram) 

and then flows along the border of Chittagong (Mirsharai upazila) and Feni (Chhagalnaiya, Feni, 

Sonagazi upazilas) districts and discharges into the Bay of Bengal near Sonagazi. The length of the 

river is 108 km. 

Kutubdia Channel lies in-between the mainland of the country (Cox's Bazar) and Kutubdia Island. The 

length of the channel is 24 km. The channel is connected with the Bay of Bengal at its both ends. 

Maheshkhali Channel lies between the mainland of Bangladesh (Cox's Bazar district) and 

Maheshkhali Island. The channel carries the combined flow of the Matamuhuri and its tributaries and of 

other rivers such as Bharuakhali khal, Bura Matamuhuri, Mangla Khal, Manikchhari khal, etc. The length 

of the channel is 35 km. The channel is connected with the Bay of Bengal. 
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Figure 4-59: Flood zoning map showing the exposure of project locations to different flood prone areas 
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Additionally, Bagakain Lake, a true natural deep-water lake about 1.25 km long and covering an area 

of 21.21 ha, lies to the east of the region. Another true natural lake, Rainkhiangkine, 1.55 km long and 

covering an area of 32.66 ha, also lies in Chittagong Hill Tracts (CHT). The country's largest artificial 

water reservoir, Kaptai Lake, with a surface area of about 77 sq. km, also lies in this region on the 

Karnafuli River. 

4.5 Biological Environment 

Biological diversity or Biodiversity is the term given for the variety of life on Earth and the natural patterns 

it forms (CBD 200012). It encompasses the variety of life, at all levels of organization, including 

evolutionary (phylogenetic) and ecological (functional). Biodiversity is the result of billions of years of 

evolution determined by natural processes and increasingly by the influence of humans. The diversity 

includes the wide variety of plants, animals and microorganisms. Scientists estimate that there are 

actually about 13 million species, though estimates range from 3 to 100 million (CBD 2000). However, 

biodiversity is not just the number of species in a particular area. It is the total variety of genetic strains, 

species and ecosystems that are found in nature. In principle, biodiversity is sub-divided into three major 

hierarchical categories, e.g.: variation at the genetic level within a particular species; species diversity 

or the number and proportion of different species in a particular area; and ecosystem diversity that 

describes the variation in the assemblages of species and their habitats (ITTO 199313). 

Bangladesh is situated between the Indo-Himalayas and Indo-Chinese sub-regions with distinct 

physiographic characteristics, variations in hydrological and climatological conditions, and differences 

in the soil properties contribute in developing diverse forms of ecosystems with rich flora and fauna. 

The country acts as an important merging and sharing habitat, land making bridge and biological 

corridors of the flora and fauna. Though small in size, Bangladesh is a biodiversity rich country. The 

people of the country have traditionally been using and conserving biodiversity generation after 

generations. Maintaining the sustainable use of these rich biodiversity is very important for a huge 

population of the country. However, the current status of biodiversity in Bangladesh is under stress. 

Population pressure, reckless pollution, monoculture, habitat destruction through land use change, 

introduction and rapid spread of invasive alien species along with the recent climate change is becoming 

a serious threat on our biodiversity (NBSAP 200514). 

4.5.1 Value of Biodiversity 

The world community is now conscious about the intrinsic value of biodiversity and ecological, genetic, 

social, economic, scientific, educational, cultural, recreational and aesthetic values of biodiversity and 

its components (MoEF, 200715). Some of the major values of biodiversity are i) Environmental value, ii) 

Social value, iii) Ecosystem services, iv) Economic value, v) Consumptive use value, vi) Productive use 

value, vii) Ethical and moral value, and viii) Aesthetic value. Biodiversity is the most precious gift of 

nature and mankind is blessed with it. As all the organisms in an ecosystem are interlinked and 

interdependent, the value of biodiversity in the life of all the organisms including humans is enormous. 

Direct use values (goods) are food, medicine, building material, fiber, fuel etc. Indirect use values 

(services) are atmospheric and climate regulation, pollination, nutrient recycling, cultural, spiritual and 

aesthetic etc. Non-use values include potential or option value (future value either as a good or service), 

existence value (value of knowing something exists), and bequest value, i.e., value of knowing that 

something will be there for future generations. In fact, most of the environmental or ecological services 

are non-marketed and hence does not have a market price. Even if a market price for a resource exists, 

market complexity structure often does not reflect the true ‘opportunity cost’ of resources (Haque and 

 
12 https://legal.un.org/avl/ha/cpbcbd/cpbcbd.html 

13 ITTO Guidelines on The Conservation Of Biological Diversity In Tropical Production Forests. 1993.  

14 http://www.poribesh.com/wp-content/uploads/2015/08/National-Biodiversity-Strategy-and-Action-Plan-2005.pdf 

15 http://old.moef.gov.bd/index.php 
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Aich, 2014)16. MEA (2005)17 defined the ecosystem services conceptually based on four pillars, e.g., 

support, regulatory, provisional and cultural services. 

4.5.2 Plant and Wildlife Diversity in Bangladesh 

About 2,260 species of plant reported alone from the Chittagong Hill Tracts, which falls between two 

major floristic regions of Asia (MoEF, 199318). Until now, an estimated 5,700 species of angiosperms 

alone, including 68 woody legumes, 130 fiber yielding plants, 500 medicinal plants, 29 orchids, 3 

gymnosperms and 1,700 pteridophytes have been recorded from the country (Firoz et al., 200419). The 

country also possesses a rich faunal diversity. Bangladesh is home of about 138 mammal species, 

more than 700 species of birds (passerine and non-passerine), 167 species of reptiles, 49 species of 

amphibians (IUCN, 2015). In addition to that, at least 253 species of fish (inland freshwater), 305 

species of butterflies, 305 species of shrimp/prawn, 2,493 species of insects, 362 species of mollusks, 

66 species of corals, 15 species of crabs, 19 species of mites, 164 species of algae, 4 species of 

echinoderms are believed to be exist in the country (IUCN 201520 and Islam et al., 200321). 

4.5.3 General Description of the Project Area 

The study area is extended to Patiya, Chandanish, and Lohagara Upazila under Chattogram district 

and Chakaria Upazila under the Cox’s Bazar district. Generally, wildlife habitats of Chattogram and 

Cox’s Bazar district is covered by hill forest, massive coastal belt, river system, wetland, and homestead 

vegetation. Garjan (Dipterocarpus spp.), Bailam (Anisoptera scaphula) and Civit (Swintonia floribunda) 

are the major tree species of this forest belt. Most of these tree species have been exterminated but a 

few trees are still found at the periphery of the forest. Other important tree species are Shegun (Tectona 

grandis), Loha kath (Xylia dolabiformis), Hargoza (Dillenia pentagyna), Chalta (Dillenia indica), 

Chickrassi (Chickrassia tabularis), Jam (Syzyzium spp.), Uri-am (Mangifera longipes), Figs (Ficus spp.), 

Jarul (Lagerstoemia speciosa), Bahera (Terminalia bellirica), Pitraj (Ammora wallichi), Batna (Quercus 

sp.), Gutgutia (Protium serratum), Koroi (Albizia spp.), Moase (Brownlowia elata), Chapalish 

(Artocarpus chama), Kanchon vadi (Aldrovanda vesiculosa) and Shimul (Salmalia malabarica). 

Vegetation of Cox’s Bazar district is mixed evergreen. The upper canopy ranges from 30 to 50 m high 

and is usually composed of Garjan (Dipterocarpus spp.), Chapalish (Artocarpus chama), Chundul 

(Tetrameles nudiflora), Civit (Swintonia floribunda), Telsur (Hopea odorata), Shimul (Bombax ceiba), 

Pitraj (Aphanamixis polystachya), Koroi (Albizia spp.), Bandorholla (Duabhanga grandiflora), Acacia 

spp., and so forth. The middle canopy is 15 to 25 m high and major tree species are Jam (Syzygium 

spp.), Rata (Amoora wallchi), Nageshwar (Mesua ferrea), Raktan (Lophopetalum wightianum), Uri-am 

(Mangifera longipes), Bhadi/Giol (Lannea coromandelica), Jarul (Lagerstroemia spp.), Gamar (Gmelia 

arborea), Figs (Ficus spp.), and Ajuli (Dillenia pentagyna). The lower canopy ranges from 7 to 15 m 

composed of saplings of species in the upper two canopies. 

The composition of undergrowth, including the bamboo forests, varies considerably from place to place. 

The commonest species are Muli (Melocanna bambusoides), Mitinga (Bambusa tulda), Ground 

Orchard (Geodorum sp.), Galla Bet (Daemonorops jenkinsianus), Bet (Calamus spp.). There are 

 
16 Haque, A.K.E. and Aich, D. 2014. Economic valuation of ecosystem services in Bangladesh Sundarban Delta Vision 2050–a 

first step in its formulation. 
17 https://www.millenniumassessment.org/en/index.html 
18 http://old.moef.gov.bd/index.php 
19 Firoz R, Mobasher SM, Waliuzzaman M, Alam MK (eds). 2004. Proceedings of the Regional Workshops on National 
Biodiversity Strategy and Action Plan. Dhaka: IUCN Bangladesh Country Office. 
20 IUCN Bangladesh. 2015. Red List of Bangladesh Volume 1: Summary. IUCN, International Union for Conservation of Nature,  

Bangladesh Country Office, Dhaka, Bangladesh, pp. xvi+122. 
21 Islam, S.S. 2003. State of forest genetic resources conservation and management in Bangladesh. Forest Genetic Resources 

Working Papers, Working Paper FGR/68E. Forest Resources Development Service, Forest Resources Division. FAO, Rome, 
31 pp 
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abundant creepers, lianas, and epiphytes, which include Tinospora cordifolia, Vitis spp., Spatholobus 

roxburghii, Entada pursaetha, Derris spp., Ipomoea sp., Passiflora spp., Oberonia spp., and so forth. 

Paddy, Pulses, Ground Nut, Potato (Sweet and Round), Watermelon, Onion, Garlic, and winter 

vegetables are common crops cultivated at the Cox’s Bazar district while Jackfruit, Mango, Banana, 

Papaya, Black Berry, Olive, Velvet Apple and Guava are the most common horticultural or fruit crops. 

The region has an irregular relief of broad and narrow ridges and depressions, interrupted by cut off 

channels and active channels. Figure 4-60 shows the map of bio-ecological zones containing the 

locations of project areas. 

4.5.4 Description of Project AOI 

4.5.4.1 Bottleneck of Patiya (BP) 

Patia Bottleneck is situated at Patia Upazila under the Chattogram district (previously known as 

Chittagong). Total length is about 5.23 km and closely lies on the existing bypass. Both side of the 

bottleneck area is identified as marshy areas which was inundated during the monsoon. Chandkhali 

khal flows on western part of the bottleneck. Human settlement and homestead vegetation were seen 

at the eastern part of the project. Chimnar khal is originated from hill range of Patiya Reserved Forest 

and Criss cross the habitat. 

4.5.4.2 Bottleneck of Dohazari (BD) 

Dohazari Bottleneck is situated at Chandanaish Upazila under the Chattogram district. Approximate 

length of this bottleneck is 3.51 km. This area is dominated by homestead vegetation and agricultural 

field. The Sangu River is originated from the hill of Bandarban and cross the bottleneck. This river is 

sources of various type of fishes and wildlife. Highly productive floodplain has the ample amount 

different type of vegetation. Urban wildlife species were observed around the bottleneck areas. Floristic 

composition includes the common homestead vegetation, shrub, herbs and timber yield plants species. 

4.5.4.3 Bottleneck of Keranihat (BK) 

Keranihat Bottleneck area is situated at Satkania Upazila under Chittagong district, covering the length 

of 3.79 km.  Easter and western site of the northern part is dominated by marshy land large waterbodies.  

A small canal is also crossing the bottleneck in the northern part. Wetland vegetation are dominated at 

the northern end whereas human settlement, homestead vegetation, paddy field were found at the 

southern part. Variety of fishes, carnivores, waterbirds were known to be occur in Bangladesh. 

4.5.4.4 Bottleneck of Lohagara (BL) 

Lohagara Bottleneck is situated at Lohagara Upazila under Chattogram district. Lohagara bottleneck 

area is dominated by homestead vegetation, human settlements, agricultural field, and pond. The 

Tonkaboti crisscross the bottleneck. It is a small hill river originated from the nearby Tonkaboti hill range. 

Local community people cultivate vegetables and paddy on the bank of the river. This area is devoid of 

any forested area. 

4.5.4.5 Bottleneck of Chakaria (BC) 

Chakaria Bottleneck is the longest and significant bottleneck among the project sites. This area is 

dominated by forest species, homestead vegetation, river and wetlands. Fashiakhali Wildlife Sanctuary 

and Kakara Reserved Forest is situated at the close proximity of Chakaria Bottleneck. Forest dwelling 

wildlife species including mammals, birds, and reptiles were observed at near of the project site. Small 

patch of natural Dipterocarpus vegetation were observed at Kakara Forest Office. Figure 4-61 shows 

the photographs of different types of habitats in the project areas. 
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Figure 4-60: Map of bio-ecological zones showing the locations of project areas 
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Figure 4-61: Different types of habitats in the project AOI 
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Different Types of Habitats at Dohazari Bottleneck 

  

  

Different types habitats at Keranihat Bottleneck 
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Hill stream near Fasiakhali Wildlife Sanctuary 
Elephant prone area of Fasiakhali Wildlife 

Sanctuary 

Different Types Habitat at Chakaria Bottleneck 

Source: Field Survey by EQMS, June and November 2020 

4.5.5 Approach and Methodology 

The main objectives of the Ecological Study are to conduct the baseline information of terrestrial flora 

and fauna and aquatic flora and fauna, assessing possible impact and providing effective mitigation 

measures. 

Specific objectives of the proposed project are- 

• Determining the aquatic floral and faunal composition at around the project AOI; 

• Assessing the terrestrial floral and faunal composition at around the project area at the project 

AOI; 

• Assessing the habitat connectivity of significant wildlife species at the project site; and  

• Identifying the elephant corridor around the project site.  

The methods of the ecological study are described below. 

4.5.5.1 Secondary Information Collection 

Secondary information was reviewed to know the occurrence of birds and bats fauna at project site and 

other ecological issues from published and unpublished literatures. Potential impact and mitigation 

measures were also suggested according to available literatures. 

Occurrence and status of any significant species at the project area, identification of the possible impact 

and providing the suggested mitigation measure, fish migration, and use of project area by important 

wildlife species were supported by the discussion with the Forest Range Officers of Chunati Reserve 

Forest, Chunati Wildlife Sanctuary and Fashiakhali Wildlife Sanctuary and local community people. 

4.5.5.2 Floral Survey 

Project area is dominated by homestead vegetation. Small patches forest vegetation touches the 

Chakaria bottleneck area.  Floral species were assessed by direct visual observation, consultation with 

Forest Department and local community people. Generally, this bottleneck area is devoid any forest 

areas which is dominated by homestead vegetation and exotic species. So, quadrate sampling would 

not suitably approach to assess the vegetation attribute at the project AOI. 
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4.5.5.3 Faunal Survey 

4.5.5.3.1 Fish Survey 

Fish composition assessment was conducted by direct visual observation, boat to boat survey, 

consultation with local fishermen and local community people. Local fisheries offices were also a source 

to understand the presence of any threatened fish species. Use of project AOI as migration route and 

breeding ground was identified. Fishes were identified by direct visual observations, consultation with 

local fishermen and community people. 

4.5.5.3.2 Herpetofauna Survey  

The Herpetofauna includes amphibian and reptiles. Area Search Method in the forest floor as well as 

human-dominated landscape for generating a more complete herpetofauna inventory of the region as 

well as assessing the effectiveness of area searches in general through estimation of detection 

probabilities obtained during surveys. Detection probabilities were relatively low for most groups, 

reaffirming that reptiles and amphibians are extremely secretive animals that are difficult to sample.  

Area searches are more suitable method for reptile inventory.  Herpetofauna survey was conducted at 

the appropriate habitats of the project AOI during night time. Identification of reptiles and amphibian 

species were identified by field guide and help from photograph. Species were reported from 

consultation of local community people and forest department. Opportunist observation were also be 

noted. 

4.5.5.3.3 Birds Survey 

Transect survey is the best way to estimate the wildlife population in an area with specific time. Birds’ 

observations were undertaken to follow the transect method by direct visual observation and call. 

Relative frequency was calculated from 2 km fixed transect at the core zone of the project location. It 

was conducted on 1-hour study which was started from 8.00 AM and ended on 9.00 AM on 19 

December 2019. This survey was repeated in next consecutive morning. Observer (s) visited the 

transect area at a steady pace with a scan of birds by visual observation and call and recorded the 

sightings in prepared data sheet. The relative frequency of the presence of the species has been 

assessed as very common (VC): seen during 80–100 % of the field visits; common (C): during 50–79 % 

of the field visits; uncommon (UC): observed during 20–49% of the field visits; few (F): met less than 

19% field visits and rare (R): found occasionally 22 .  Opportunistic observations, scanning of the 

important bird habitats (scattered trees and homestead vegetation) were considered during transect 

survey. 

4.5.5.3.4 Mammals Survey 

Mammals were survey by direct search method at appropriate habitats and opportunistic observation. 

Dawn and dusk were emphasized for nocturnal and crepuscular mammal species. Ecologist team also 

conducted survey during night for nocturnal species. Sign survey is another best technique to know the 

presence of any species in particular area 23 . Faeces, footprint was used as sign of an animal. 

Photograph were also used for identification of the species.  

4.5.6 Observation and Analysis 

4.5.6.1 Floral Composition 

4.5.6.1.1 Aquatic Vegetation 

Aquatic composition was dependent on the presence of the waterbodies type and quality. Common 

aquatic vegetation is Swamp Morning Glory (Ipomoea aquatica), Common Water Hyacinth (Eichhornia 

 
22 Khan, M.A.R. 1982. Wildlife of Bangladesh: A Checklist. The University of Dhaka, Dhaka. 

23 Gopal, R. 2012. Fundamental of Wildlife Management Technique. Natraj Publishers 
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crassipes), Water Lettuce (Pistia stratiotes), Greater Duckweed (Spirodela polyrhiza), Kochu (Colocasia 

esculenta), Kalmi (Ipomoea aquatica) and Dhol Kalmi (Ipomea fistulosa) (Appendix E-1). About 13 

species of aquatic vegetation were observed at Patiya bottleneck whereas 10, 8, 8 and 9 species were 

recorded at Dohazari, Keranihat, lohagara and Chakaria bottleneck respectively.  

4.5.6.1.2 Terrestrial Vegetation 

Homestead Vegetation: 68 species of homestead plant species are identified from project AOI under 

38 family. Family Fabaceae supports the highest species which is followed by Arecaceae, Moraceae, 

Rutaceae respectively (Figure 4-62). None of them are considered as threatened species on the basis 

of IUCN Red List. However, Mahagoni (Swietennia mahagoni) is considered as Near Threatened 

species globally. Mahagoni is exotic species in Bangladesh and mainly use this tree as timber. It is 

native in North America and Caribbean Island. Appendix E-2: lists the available homestead vegetation 

found in the study area. 

Hill Side Forest Vegetation: A small portion of Kakara Reserved Forest and Fashiakhali Wildlife 

Sanctuary cross the proposed Chakaria bottleneck. Portion of Fashiakhali Wildlife Sanctuary is devoid 

of any natural forest vegetation while a small patch Garjan (Dipterocarpus sp.) were present at Kakara 

area beside the Kakara Forest Beat office. All the Grajan tree species were completely mature and 

cover the upper canopy. Other forest species are Telshur (Hopea odorata), Jam (Syzygium sp), Shimul 

(Bombax ceiba), Kathbadam (Terminalia catappa), Mandar (Erythrina indica), Vadi (Lannea 

coromandelica), Bot (Ficus bengalensis) and Ziri bot (Ficus benjamina) (Appendix E-3:). 

Figure 4-62: Family wise distribution of the homestead vegetation 

 

4.5.6.2 Faunal Composition 

4.5.6.2.1 Amphibian Diversity 

About 12 species of amphibian were reported from the project AOI (Appendix E-4:). All the identified 

amphibian species are considered as Least Concern according to IUCN Red List of Bangladesh (2015). 
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AOI of Chakaria bottleneck support the highest 12 species which were followed by Patiya, Dohazari, 

Keranihat and Lohagara. None of the species are considered as conservation significant species.  

4.5.6.2.2 Reptiles Diversity 

About 25 species of reptiles were recorded from the project AOI by the direct visual observations, 

consultation with local community people and Bangladesh Forest Department (Appendix E-5). 

Chakaria bottleneck supported the highest reptilian species composition (22 species) which was 

followed Dohazari, Keranihat, Lohagara and Patiya bottle. There is no conservation significant species 

of reptiles at the project AOI. All the species are Least Concern with two monitors (Varanus sp.) as Near 

Threatened. Peacock Softshell Turtle (Nillsonia hurum) which is considered as Least Concern Species 

in Bangladesh and Vulnerable species globally. 

4.5.6.2.3 Mammals Diversity 

About 19 species of mammals were reported from the project AOI (Appendix E-6). Among them, 

Chakaria bottleneck supported the highest species composition, which was followed Dohazari, Patiya, 

Keranihat and Lohagara. Ganges River Dolphin was only reported from the Sangu River at Dohazari 

bottleneck by the consultation with local community people and Local Forest Department. Asian 

Elephant (Elephas maximus), Barking Deer (Muntiacus muntjac), Wild Boar (Sus scrofa) and Rhesus 

Macaque (Macaca mulatta) were only very rarely reported at and around the area of Fasiakhali Wildlife 

Sanctuary and Kakara Reserved Forest. However, there are no habitats for these species and no active 

migration route of Asian Elephant in the bottleneck site of Chakaria.  

4.5.6.2.4 Birds Diversity 

A total of 86 species of birds were recorded from the project AOI. Appendix E-7: shows a list of bird 

species found in the study area during ecological survey. The study found that many of the birds that 

are commonly available in Bangladesh are also present in project area. All the species are Least 

Concern according to IUCN Bangladesh 2015. 

4.5.6.2.5 Fish Diversity 

A fish survey was conducted to identify the fish diversity in study area. Figure 4-63 shows the scientific 

names and pictures of fishes found in the project area during ecological survey. The identified fishes 

are: Channa punctata, Clarias batrachus, Anodontostoma chacunda, Anabas testudineus, Channa 

striatas, Labeo angra, Ilisha megaloptera, Salmophasia bacaila, Amblypharyngodon microlepis, 

Pseudambassis lala, Heteropneustes nani, Pethia conchonius, etc. A checklist has been provided in 

Appendix E-8. 

Among these fish species, eleven are Least Concern and one is Data Deficient according to IUCN 

Bangladesh 2015. Also, these species are not enlisted in Schedule I and Schedule II (protected wild 

animal) of Wildlife Conservation & Security Act, 2012.  
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Figure 4-63: Fish species found at the study area 
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CHAPTER 5 

Socio-Economic Environment
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5 SOCIO-ECONOMIC ENVIRONMENT 

The present socio-economic conditions of the people of the project area will provide sound reference 

and assess probable socio-economic impact of the proposed interventions. This will enable us to 

compare the changes and impacts of the project interventions in future. The socio-economic baseline 

scenario describes the socio-economic characteristics of project area on the basis of primary and 

secondary data. The socio-economic characteristics include administrative area, demographic, 

household size, education, occupation, settlement and housing, employment opportunity, access to 

public utilities, water and sanitation status etc. 

5.1 Administrative Area and Location 

The proposed project is located over the two districts titled Chattogram and Cox-Bazar and five 

Upazillas are Patiya, Chandanaish, Satkania, Lohagara and Chakaria. Based on the assessment of the 

project, its surroundings and its environmental & social influence, RoW of proposed road considered as 

the study area for the social study. Table 5-1 and Figure 5-1 shows the study area of the project across 

Unions/ Paurashava, Upazila and District. The socio-economic features of the study area are discussed 

in this section. 

As the project intend to construct four bypasses road and one flyover in five major bottlenecks of 

Chattogram-Cox’s Bazar highways to reduce traffic congestion and to enhance a smooth traffic 

operation. The bottleneck locations where a bypass is planned to construct are Patiya, Dohazari, 

Lohagara, and Chakaria. On the other hand, a flyover will be built in Keranihat to avoid the conflict with 

nearby Chattogram-Cox’s Bazar Railway.  

Table 5-1: Study Area 

District Upazila Union 

Chattogram Patiya Bhatikhain 

Kachuai 

Ward No-06 

Ward No-07 

Chandanaish Dohazari 

Satbaria 

Satkania Kaliais 

Keonchia 

Dhemsa 

Sadaha 

Lohagara Amirabad 

Lohagara 

Cox’s Bazar Chakaria Fasiakhali 

Kakara 

Lakhyarchar 

Ward No-09 
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Figure 5-1: Social Baseline Map of Study Area 

 

5.2 Demographic Profile 

In the proposed study area 13 unions and 3 wards, there are about 62095 households (HHs) with a 

total population of 336010 that will be influenced by the implementation of the proposed project. The 

average sex ratio is 106 and the average household size 5.35. The demography of the study area is 

shown in the following Table 5-2. 

Table 5-2: Demography of the Study Area 

Upazila Union Total Pop Total HHs Avg. HH Size Sex Ratio 

Patiya Bhatikhain 7624 1433 5.3 100 

Kachuai 24344 4704 5.2 101 

Ward No-06 4849 928 5.2 100 

Ward No-07 7357 1218 4.7 175 

Chandanaish Dohazari 40147 7601 5.3 103 

Satbaria 24327 4652 5.2 94 

Satkania Kaliais 20563 3665 5.5 102 

Keonchia 25031 4338 5.5 108 

Dhemsa 16015 2822 5.5 104 

Sadaha 30896 5390 5.7 99 

Lohagara Amirabad 37303 7342 5 93 

Lohagara 35010 6707 5.2 103 
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Upazila Union Total Pop Total HHs Avg. HH Size Sex Ratio 

Chakaria Fasiakhali 25137 4528 5.5 100 

Kakara 22829 4177 5.5 100 

Lakhyarchar 8069 1480 5.4 100 

Ward No-09 6509 1110 5.9 107 

Study Area 336010 62095 5.35 106 

Source: Population and Housing Census, BBS, 2011 

5.3 Religion 

According to the population and housing census (2011), the population of the study areas is dominated 

by the Muslim community constituting almost 87% of the total population. The remaining 11.7% is 

primarily constituted by Hindus. Whereas, the composition of other religion like 1.26% is Buddhist, 

Christians are negligible. The following Figure 5-2 indicates the various religious profile of the project 

study area. 

Figure 5-2: Religious Status 

 

Source: Population and Housing Census, BBS, 2011 

5.4 Ethnic Composition 

According to the population and housing census (2011) ethnic population in is very much less in the 

proposed study area. Total 53 number of ethnic households reside in the area. Whereas, 34 are 

Chakma, 13 are Marma and others are 165 persons. The ethnic composition depicted in the below 

Table 5-3. 

87.0

11.7

0.04 1.259 0.0
0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

Muslim Hindu Christian Buddhist Others

N
u
m

b
e
r 

(%
)

Religion

Religious Status



Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 5-4  

 
 

Table 5-3: Ethnic Composition 

Upazila Union 
Number of 

Households 

Ethnic Population 
Ethnic Population in main 

groups 

T
o

ta
l 

M
a
le

 

F
e
m

a
le

 

T
rip

u
ra

 

C
h

a
k
m

a
 

M
a
rm

a
 

O
th

e
rs

 

Patiya 

Bhatikhain 1 3 3 0 0 0 3 0 

Kachuai 3 9 9 0 1 8 0 0 

Ward No-06 0 0 0 0 0 0 0 0 

Ward No-07 2 2 1 1 0 1 1 0 

Chandanaish 
Dohazari 3 11 6 5 0 4 0 7 

Satbaria 0 0 0 0 0 0 0 0 

Satkania 

Kaliais 2 6 2 4 0 0 2 4 

Keochia 1 3 1 2 0 0 3 0 

Dhemsa 1 3 2 1 0 3 0 0 

Sadaha 0 0 0 0 0 0 0 0 

Lohagara 
Amirabad 3 15 6 9 0 15 0 0 

Lohagara 1 4 1 3 0 0 4 0 

Chakaria 

Fasiakhali 35 154 71 83 0 0 0 154 

Kakhara 0 0 0 0 0 0 0 0 

Lakhyarchar 0 0 0 0 0 0 0 0 

Ward No-09 1 3 1 2 0 3 0 0 

Total 53 213 103 110 1 34 13 165 

Source: Population and Housing Census, BBS, 2011 

A brief profile of the two ethnic groups is provided in below Box24: 

Chakmas: The Chakmas or Changmas are 

considered to be the largest ethnic group in 

Bangladesh, mainly residing in the central and 

northern parts of the Chittagong Hill Tracts, 

mainly in Rangamati and Khagrachhari districts. 

The Chakma community also reside in various 

northeast Indian states. The Chakma language 

has Indo-Aryan roots, which is closely related to 

Chittagonian Bengali, and majority practice 

Theravada Buddhism as their faith, with their 

major festival being the Bizu festival. Traditionally, 

the Chakma people practice shifting (jhum) 

agriculture. 

Marmas: The Marmas are an ethnic group 

mainly residing in Rangamati, Bandarban and 

Khagrachhari districts of Bangladesh, who refer 

to themselves as Rakhain. The Marma language 

belongs to the Burma- Arakan group. The 

Marmas too mainly practice shifting agriculture 

as well as wage labour and basketry for their 

economic activities. The Marma community 

mainly practice Buddhism as their faith, while 

animism is also practiced. 

 
24 Willem van Schendel (ed), Francis Buchanan in South-east Bengal (1798): His Journey to Chittagong, Chittagong Hill Tracts, 

Noakhali and Comilla; Meshbah Kamal et al, Cultural Survey of Bangladesh Series-5, Indigenous Communities, Asiatic Society 

of Bangladesh 2007; Sirajul Islam (ed), History of Bangladesh, vol. 1 (2007), chapter Five 
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5.5 Level of Education 

According to the population and housing census (2011), it shows that the concentration of literate 

people in thirteen unions and three ward of selected upazilas. The average literacy rate in the study 

area is 54.7% which is significantly higher than the national average of 47.68%. The following Figure 

5-3 shows the literacy rate of the project study area. 

Figure 5-3: Literacy Status of Study Area 

 

Source: Population and Housing Census, BBS, 2011 

5.6 Settlement and Housing 

According to the population and housing census (2011), total households of the project study area is 

62095. The types of structures have been categorized into kutcha (temporary) semi-pucca (semi- 

permanent), pucca (permanent) and Jhupri (huts).25 The predominant structure of this study area is 

Kutcha (57.3%) followed by Semi-pucka (16.7%), Pucka (15.6%) and Jhupri (10.4%). Housing tenancy 

of the study area is owned by (89%), rented (9.6%) and rent free (1.4%). The following Table 5-4 shows 

the type of structure and housing tenancy in the project study area. 

Table 5-4: Housing and Settlement 

Upazila Union Type of Structure (%) Housing Tenancy (%) 

Pucka Semi-

pucka 

Kutcha Jhupri Owned Rented Rent 

free 

Patiya Bhatikhain 13.1 17.5 66.1 3.3 96.4 2 1.6 

Kachuai 9.1 14.1 73.7 3.1 91.9 7 1.1 

Ward No-06 22.3 25.3 52.2 0.2 80.8 18.3 0.9 

Ward No-07 34.9 31.0 31.4 2.7 46.7 48.9 4.5 

Chandanaish Dohazari 10.8 11.2 62.2 15.7 78.5 17.8 3.7 

 
25 Kutcha (temporary) structures are made out of mud brick, bamboo, sun-grass, wood and are occasionally corrugated iron 

sheets as roofs. Semi-pucca (semi-permanent) structures have walls made partially of bricks, cemented floors and corrugated 

iron sheet roof. Pucca structures have bricks walls and concrete roof, while Jhupri structures are temporary huts. 
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Upazila Union Type of Structure (%) Housing Tenancy (%) 

Pucka Semi-

pucka 

Kutcha Jhupri Owned Rented Rent 

free 

Satbaria 15.7 9.1 62.2 12.9 97.6 1.2 1.2 

Satkania Kaliais 14.5 13.3 62.9 9.3 94.2 5 0.8 

Keochia 20.2 17.4 50.3 12.1 89.7 9.1 1.2 

Dhemsa 17.1 15.6 24.9 42.4 92.3 6.5 1.1 

Sadaha 15.5 12.3 67.3 4.9 98.1 1.2 0.7 

Lohagara Amirabad 17.1 16.9 59.3 6.8 93.3 5.6 1.1 

Lohagara 30.4 15.9 50.2 3.5 78.6 20 1.4 

Chakaria Fasiakhali 2.9 13.4 63.4 20.3 97.4 1.3 1.2 

Kakhara 4.1 14.1 76.1 5.7 97.7 1 1.2 

Lakhyarchar 12.0 23.5 58.5 6.0 93.8 5.1 1.1 

Ward No-09 9.5 16.8 56.2 17.5 96.9 2.8 0.3 

Total 15.6 16.7 57.3 10.4 89.0 9.6 1.4 

Source: Population and Housing Census, BBS, 2011 

5.7 Traffic and Transport 

As per District Statics 2013, it has been found that, among the selected Upazillas there are 396.65 KM 

metalled road, 617 KM semi metalled road and 2523 KM unmetalled kutcha road. Among these 

Upazillas Satkania have highest 106 KM metalled road, and Lohagara have 917 KM unmetalled kutcha 

road. Below Table 5-5 shows the road condition of study area. 

Table 5-5: Traffic and Transport 

Upazilla Road Length 

Metalled road 

(KM) 

Semi metalled 

(KM) 

Unmetalled 

Kutcha Road 

(KM) 

Total 

Patiya 86 52 490 628 

Chandanaish 81 141 202 424 

Satkania 106 106 482 694 

Lohagara 83 114 917 1115 

Chakaria 40.65 204 432.02 676.67 

Total 396.65 617 2523.02 3537.7 

Source: District Statistics 2013 

5.8 Public Utilities 

5.8.1 Water Supply 

At the project study area, the major source of drinking water is tube-well where about 92.7% population 

use tube-wells water. Studied Unions have 3.1% access to tap water. On the other hand, 3.9% people 

have access neither tube-well nor tap water. An overview is depicted in Table 5-6. 
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Table 5-6: Status of Water Supply 

Upazila Union Tap (%) Tube-well (%) Other (%) 

Patiya Bhatikhain 0.1 98.7 1.3 

Kachuai 0.4 97 2.6 

Ward No-06 1.8 98.2 0 

Ward No-07 13.2 86 0.8 

Chandanaish Dohazari 0.9 94 5.1 

Satbaria 0.3 92 7.7 

Satkania Kaliais 1.6 96.1 2.3 

Keochia 6.6 84.9 8.5 

Dhemsa 1.5 94.7 3.8 

Sadaha 0.4 94.7 4.9 

Lohagara Amirabad 5.5 89.9 4.6 

Lohagara 13.6 81.6 4.8 

Chakaria Fasiakhali 0.4 90.7 8.9 

Kakhara 0.3 93.4 6.3 

Lakhyarchar 2.6 97.3 0.1 

Ward No-09 0.1 94.2 5.7 

Total of Study Area 3.1 92.7 4.2 

Source: Population and Housing Census, BBS, 2011 

5.8.2 Sanitation 

In the study area, about 22% and 50% of the households use non-water sealed and water-sealed 

sanitary latrine facility respectively, whereas about 26% households use non-sanitary facilities. On the 

contrary, only 2% households defecate in open places with no access to hygienic latrine facilities. The 

following Figure 5-4 shows sanitation facility of the project area. 

Figure 5-4: Sanitation Status 

 

Source: Population and Housing Census, BBS, 2011 
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5.8.3 Solid Waste 

Uncontrolled waste generation coupled with inadequate collection and disposal systems have the 

potentiality to give rise to pollution and environmental degradation as well as disease. While no specific 

data on local waste management was collected from the study area, it is likely that – as with many other 

parts of rural Bangladesh – the villages within the study area have no formal waste management 

facilities, and that in general people dispose of their waste in landfills or in fallow land. 

5.9 Economy and Employment 

5.9.1 Employment Structure 

According to the Population and Housing Census (2011), there are approximately 66847 people in the 

study area out of which 22408 male and 2326 female are employed. Moreover, a significant number of 

the population; 1266 male and 25702 female of the study area are involved in household work. Also, 

399 male and 149 female are looking for work and 6322 male and 8275 female are not involved in any 

kind of employment. The following Table 5-7 shows the employment status of the project area. 

5.9.2 Cultural Issues in Employment 

According to the Population and Housing Census (2011), service is the dominant source of employment 

in the study area. A significant number of male 46% and 61% female involved in service sector. Study 

finds that, 41.4% male and 31% female involved in the agricultural activities including crops cultivation, 

fishing, direct farming, sharecropping, agricultural laborers etc. Only 13% male and 9% female involved 

in industry sector. The following Table 5-8 shows the employment status of the project area. 
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Table 5-7: Employment Structure of the Study Area 

Upazilla Union  Population Aged 7+, not 

attending school but 

employed 

Employment Status 

Employed Looking for work Household work Do not work 

Total Male Female Male Female Male Female Male Female Male Female 

Patiya Bhatikhain 1266 548 718 406 30 4.0 1.0 21 540 117 147 

Kachuai 4737 2167 2570 1690 139 15.0 3.0 43 1842 419 586 

Ward No-06 555 238 317 179 7 0.0 1.0 7 232 52 77 

Ward No-07 619 304 315 203 32 2.0 0.0 7 197 92 86 

Chandanaish Dohazari 11233 5251 5982 4268 483 86.0 36.0 115 4419 782 1044 

Satbaria 5261 2301 2960 1737 118 44.0 10.0 87 2396 433 436 

Satkania Kaliais 3656 1619 2037 1207 141 10.0 4.0 144 1486 258 406 

Keochia 4491 2010 2481 1511 87 10.0 4.0 74 1750 415 640 

Dhemsa 2946 1368 1578 1092 36 9.0 6.0 23 1139 244 397 

Sadaha 5932 2615 3317 1904 155 30.0 11.0 42 2289 639 862 

Lohagara Amirabad 5150 2083 3067 1381 89 18.0 3.0 49 2180 635 795 

Lohagara 5404 2434 2970 1759 147 14.0 17.0 39 1830 622 976 

Chakaria Fasiakhali 7093 3380 3713 2104 624 50.0 17.0 487 2261 739 811 

Kakhara 5375 2608 2767 1935 181 94.0 30.0 96 1894 483 662 

Lakhyarchar 1419 650 769 427 13 11.0 5.0 9 574 203 177 

Ward No-09 1710 819 891 605 44 2.0 1.0 23 673 189 173 

Study Area 66847 30395 36452 22408 2326 399 149 1266 25702 6322 8275 

Source: Population and Housing Census, BBS, 2011 
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Table 5-8: Cultural Issues in Employment 

Upazila Union  Population Aged 7+, 

not attending school 

but employed 

Field of Activity 

Agriculture Industry Service 

Total Male Female Male % Female % Male % Female % Male % Female % 

Patiya Bhatikhain 436 406 30 167 41.1 6 20.0 68 16.7 7 23.3 171 42.1 17 56.7 

Kachuai 1829 1690 139 763 45.1 19 13.7 79 4.7 28 20.1 848 50.2 92 66.2 

Ward No-06 186 179 7 35 19.6 1 14.3 10 5.6 0 0.0 134 74.9 6 85.7 

Ward No-07 235 203 32 32 15.8 11 34.4 11 5.4 1 3.1 160 78.8 20 62.5 

Chandanaish Dohazari 4751 4268 483 2181 51.1 206 42.7 254 6.0 40 8.3 1833 42.9 237 49.1 

Satbaria 1855 1737 118 909 52.3 31 26.3 202 11.6 20 16.9 626 36.0 67 56.8 

Satkania Kaliais 1348 1207 141 534 44.2 18 12.8 233 19.3 10 7.1 440 36.5 113 80.1 

Keochia 1598 1511 87 638 42.2 20 23.0 266 17.6 5 5.7 607 40.2 62 71.3 

Dhemsa 1128 1092 36 414 37.9 12 33.3 306 28.0 5 13.9 372 34.1 19 52.8 

Sadaha 2059 1904 155 1169 61.4 63 40.6 197 10.3 15 9.7 538 28.3 77 49.7 

Lohagara Amirabad 1470 1381 89 239 17.3 2 2.2 285 20.6 6 6.7 857 62.1 81 91.0 

Lohagara 1906 1759 147 221 12.6 10 6.8 121 6.9 12 8.2 1417 80.6 125 85.0 

Chakaria Fasiakhali 2728 2104 624 1652 78.5 586 93.9 164 7.8 10 1.6 288 13.7 28 4.5 

Kakhara 2116 1935 181 1336 69.0 103 56.9 134 6.9 3 1.7 465 24.0 75 41.4 

Lakhyarchar 440 427 13 243 56.9 7 53.8 88 20.6 1 7.7 96 22.5 5 38.5 

Ward No-09 649 605 44 100 16.5 8 18.2 100 16.5 1 2.3 405 66.9 35 79.5 

Total in Study Area 24734 22408 2326 10633 41.4 1103 31 2518 13 164 9 9257 46 1059 61 

Source: Population and Housing Census, BBS, 2011 
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5.10 Fisheries 

In Bangladesh, fish provides 60 percent of the national animal protein and this sub-sector contributes 

about 5 percent to the national GDP and approximately 9 percent to the total foreign exchange earnings. 

Nearly, 1.2 million people directly employed in this sub-sector and another 11 million are indirectly 

engaged in activities related to this sub-sector. 

5.10.1 Fishing Activities and Fishing Communities 

As per BBS District Statistics 2013, There are total 4743 fisherman in the selected Upazillas. Among 

them Patiya has 1213, Chandanaish has 650, Satkania has 1950, Lohagara has 60 and Chakaria has 

870 fishermen. A glimpse on the fishing community of the study area is given in Figure 5-5. 

Figure 5-5: Fishing Communities of the Study Area 

 

Source: District Statistics 2013 

5.10.2 Commercial Factors 

In the study area, most of the fisherman are commercial in nature. Fishing activity is mainly pond based. 

They are using traditional fishing gears for the fishing purpose. Use of fish feed increased in commercial 

fishing. 

5.11 Socio-Economic Status of the Affected Person in Major 

Bottleneck Area 

During the study period a Census & Socioeconomic Survey and Inventory of Losses (IOL) survey has 

been conducted by Resettlement Action Plan (RAP) team with a view to collect a details socio-

demographic profile of the Project Affected Population (PAPs) and evaluated the level of impacts on 

them due to the project intervention. Project Affected Units (PAUs) including residential households, 

plain landowners, shops, and community properties were identified through the census and inventory 

of losses survey. Based on the collected data and information, necessary mitigation measures have 

been formatted based on the magnitude of impacts on the affected people. This chapter describes the 

demographic information, age, sex, occupation, income, marital status, and other socio-economic 

issues of the project-affected peoples. Census & Socioeconomic Survey and Inventory of Losses (IOL) 

survey were carried out in the five bottleneck sections through an online data collection method using 

electronic devices, e.g tablet. 
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5.11.1 Demographic Profile of PAPs 

A total of 2552 entity have been identified as project affected unit by losing residential households, plain 

land owners, and shops will be affected in five bottleneck sections of the project area. Survey found 

that ,a total 2508 HHs will be partially affected in the project area where 2289 nos. Male headed and 

219 nos. Female headed HHs comprising a total of  11,413 population.  Among them Male 6044 

(52.96%) and Female 5369 (47.04). The male-female ratio is 100:89. The average household size 

among the affected people is 4.55 which is much higher than the national average household size as 

per HIES 2016 is 4.06. Below Table 5-9 shows the demographic profiles of the households. 

Table 5-9: Demographic Information of Project Affected Persons (PAPs) in MB area 

Location Households Male HH Female 

HH 

Male No Female 

No 

Total 

Population 

HH Size 

Patiya 343 321 22 816 731 1547 4.51 

Dohazari 414 384 30 1074 1016 2090 5.05 

Lohagara 664 595 69 1583 1384 2967 4.47 

Keranirhat 252 247 5 644 569 1213 4.81 

Chakaria 835 742 93 1927 1669 3596 4.31 

Total 2508 2289 219 6044 5369 11413 4.55 

Source: Census, SES, IoL Survey August 2020-June 2021 

5.11.2 Age distribution, Marital and Health Status of PAPs 

Census and SES survey found that, age distribution of the population, about 26.37% are up to 14 years 

of age, and about 3.90 % are more than 65+ while elderly population (more than 65+). About 47.50 % 

are married, 48.28% are unmarried 4.13% divorced/widow and 0.10% identified as Separated. Health 

status of the population shows that about 98.83% people say they do not have any chronic disease. 

Details of the age group, marital status and health status are given in Table 5-10. 

Table 5-10: Age Distribution, Marital status and health status in MB area 
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Age Group 

Up to 14 341 605 783 357 924 3010 26.37 

15 to 18 130 167 257 116 381 1051 9.21 

19 to 20 63 79 103 43 124 412 3.61 

21 to 30 288 406 517 192 602 2005 17.57 

31 to 40 214 320 436 159 531 1660 14.54 

41 to 50 212 227 387 168 465 1459 12.78 

51 to 65 231 217 357 137 429 1371 12.01 

>65 Years 68 69 127 41 140 445 3.9 

Total 1547 2090 2967 1213 3596 11413 100 

Married 780 949 1427 553 1712 5421 47.5 
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Marital 

Status 

Unmarried 688 1036 1403 625 1758 5510 48.28 

Divorced/Widow 76 103 136 34 122 471 4.13 

Separated 3 2 1 1 4 11 0.1 

Total 1547 2090 2967 1213 3596 11413 100 

Health 

Status 

Chronic illness 14 15 2 3 7 41 0.36 

Disabled 15 21 13 6 17 72 0.63 

Mental disorder 2 4 9 2 4 21 0.18 

Without disability or 

chronic illness 

1516 2050 2943 1202 3568 11279 98.83 

Total 1547 2090 2967 1213 3596 11413 100 

Source: Census, SES, IoL Survey August 2020-June 2021 

5.11.3 Status of Religion and Ethnicity 

From the census and SES it has been identified that, The project area is dominated by Muslim, where 

about 92.30% (2,315) of the affected Households religious are found Islam while 7.70% (193) are 

identified as Hindu by faith. There are no other religious people in the project area. Below Table shows 

the religious status of project area. Moreover, no indigenous community has been identified during 

survey. Details of the religious status is given in Table 5-11. 

Table 5-11: Religious status of the PAPs in MB area 

Religion Patiya Dohazari Lohagara Keranihat Chakaria Total % 

Islam 283 377 664 239 752 2315 92.3 

Hindu 60 37 0 13 83 193 7.7 

Total 343 414 664 252 835 2508 100 

Source: Census, SES, IoL Survey August 2020-June 2021 

5.11.4 Level of Education 

According to the census and SES it has been revealed that, the average literacy rate in the project 

area it is about 84.79% which is significantly higher than the national average literacy rate 74.68%. 

The literacy status of the project area has been depicted hereunder in the Figure 5-6. 
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Figure 5-6: Educational status of the PAPs in MB area 

 

5.11.5 Occupational Pattern 

A diverse occupational pattern found through SES and census in the project area. The below table 

shows that among various types of occupation business (11.07%), housewives (24.46%), and students 

(32.29%) are found mostly affected in the project areas. Livelihood restoration programs can enhance 

the capacity of the people particularly female and vulnerable people for doing more income-generating 

activities. Details of the occupational pattern of the PAPs is given in Table 5-12. 

Table 5-12: Occupational Pattern of the PAPs in MB area 

Main Occupation Patiya Dohazari Lohagara Keranirhat Chakaria Total % 

Business 168 233 349 229 284 1263 11.07 

Service  137 96 143 23 159 558 4.89 

Expatriate 47 88 186 33 116 470 4.12 

Agriculture 13 56 39 8 225 341 2.99 

Day labor 41 61 53 4 115 274 2.4 

Professional 44 17 36 10 98 205 1.8 

Motor driver 16 35 39 8 33 131 1.15 

Rickshaw puller 0 0 0 0 6 6 0.05 

Child 100 200 259 83 264 906 7.94 

Housewife 398 500 742 278 874 2792 24.46 

Retired 75 90 136 40 103 444 3.89 

Student 473 663 914 466 1169 3685 32.29 

Unemployed 35 51 71 31 150 338 2.96 

Total 1547 2090 2967 1213 3596 11413 100 

Source: Census, SES, IoL Survey August 2020-June 2021 

0

200

400

600

800

1000

1200

Level of Education

Patiya Dohazari Lohagara Keranirhat Chakaria



Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 5-15  

 
 

5.11.6 Income and Property Status 

According to the census, SES survey, it is found that nearly half (47.41%) of the population of the 

affected area are living below poverty line. Their maximum income range is below 24,000 taka which 

comparatively much lower than population whose income is more than 50,000 taka.  The table shows 

that only 11.44% people income is more than 50,000 while a great percentage of population (41.15) 

live under a lower middle class whose income level is up to BDT 50,000. Details of the income level of 

the PAPs is given in Table 5-13. 

Table 5-13: Income level of the PAPs in MB area 

Income Range (in taka)        

per month/HH Patiya Dohazari Lohagara Keranihat Chakaria Total % 

1-24000 149 147 326 58 509 1189 47.41 

24001-30000 86 84 147 60 191 568 22.65 

30001-40000 25 52 83 31 67 258 10.29 

40001-50000 38 43 52 36 37 206 8.21 

50001-60000 12 26 15 8 11 72 2.87 

More Than 60000 33 62 41 59 20 215 8.57 

Source: Census, SES, IoL Survey August 2020-June 2021 
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6 SCREENING AND SCOPING 

Assessment of potential impacts are based on activities that will be involved in the implementation of 

the project, nature and extent of the proposed activities, and present environmental setting of the project 

area. 

6.1 Screening 

Screening is the step to categorize projects/activities based on degree of environmental impacts caused 

by the project. 

According to Environment Conservation Rules, 1997 (ECR, 97) the proposed project (CCHIP) makes 

reference to the ‘RED’ category list of DoE and category “A” according to the JICA Guidelines for 

Environmental and Social Considerations, and thus EIA is necessary to be conducted. 

6.2 Scoping Matrix 

In order to assess the likely significant environmental and social impacts, potential environmental and 

social impacts of the Project were preliminarily identified based on the project description and overall 

environmental and social conditions in and around CCHIP project. The impacts of pollution, natural and 

social environments, health and safety, emergency risk, and others were classified as A to D in 

accordance with the following criteria, assuming no specific measures toward the impacts are taken. 

Several areas of impacts have been forecasted during preparation of the scoping report based on the 

findings of a reconnaissance survey conducted in March 2020. Then, the forecasted items of impact 

were assigned a score based on the nature of the consequence (positive or negative) and severity or 

magnitude of the impacts. The scale of the score is defined as per the guideline of JICA as follows: 

• A = Significant impact is assumed 

• B = Impact is assumed but less than A 

• C = Impact is not clear because the design is not finished and further survey is needed to 

confirm 

• D = No impact is assumed  

As the project will be constructed both in urban and rural area, so there might be some significant 

environmental impacts due to the construction and operation period of the project. To find out the 

significant environmental impacts of the environmental components, four environmental standpoints 

have been considered for finding out the significant impact. These are: 

• Physical Environment 

• Biological Environment 

• Social Environment and  

• Others 

6.3 Results of Scoping for Environmental Impact Assessment 

Results of the scoping for environmental impact assessment are shown in Table 6-1. These impacts 

were evaluated in each of the three phases namely pre-construction, construction and operation. The 

‘+’ and ‘-’ sign suggest positive and negative impacts, respectively. 
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Table 6-1: Scoping Matrix for the Proposed Project 

No. Items of Impact Forecasted Impact Reason of Assessment 

Before/During 

Construction 

Stage 

Operation 

Stage 

Anti-Pollution Measures 

1 Air pollution B- B- 

During construction: Operation of 

construction machine and vehicle may 

cause air pollution. 

Operation: Increase number of vehicles 

may increase air pollution.   

2 Water pollution B- D 

During construction: Turbid water by 

construction work may deteriorate water 

quality of nearest water bodies. 

Operation: Insignificant 

3 Soil pollution B- D 

During construction: Oil leak from poor 

machine and vehicle may cause soil 

pollution. 

Operation: Insignificant 

4 Waste B- B- 

During construction: Waste containing 

hazardous materials will be generated by 

construction work.  

Operation: Waste may increase with the 

increase in traffic throughout the 

alignment of future road. 

5 
Noise and 

vibration 
B- B- 

During construction: Construction 

machinery and vehicles will be caused 

regularly. 

Operation: Increase of vehicles can 

create more noise and vibration.  

6 
Ground 

subsidence 
C D 

During construction: Excavation and 

displacement of soil may cause ground 

subsidence but farther study needed 

Operation:  

No impact expected 

7 Offensive Odor D D 

During construction: Construction 

work with odors is not expected. 

Operation:  

No odor expected 

8 Bottom sediment B- D 

During construction:  

Turbid water by construction work may 

cause bottom sediment of rivers around 

the project site during bridge and road 

construction. Oil leak from poor 

maintenance machine and vehicle may 

also deteriorate bottom sediment. 
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No. Items of Impact Forecasted Impact Reason of Assessment 

Before/During 

Construction 

Stage 

Operation 

Stage 

Operation:  

No significant impact expected  

Natural Environment 

9 Protected area B- C 

During construction:  

There is a wildlife sanctuary near the 

study area.  

Operation:  

Further study needed 

10 
Biota and 

ecosystem 
B- C 

During construction: Construction work 

may create excessive noise and dust 

which can affect the biota and ecosystem  

Operation:  

Loss of fauna may occur through 

disturbance to habitat 

11 

Fisheries and 

aquatic 

biology 

B- D 

During construction:  

Construction work may affect migration 

of fish and health of fish at the bridge 

section 

Operation:  

No impact expected 

12 Hydrology B- B- 

During construction:  

Potential for some flooding site, existing 

road and adjacent areas during rainy 

season 

Operation:  

Water-logging due to blockage of 

natural drainage 

13 Ground water B- D 

During construction:  

Excavation may affect water level and 

quality of ground water. 

Operation: 

no significant impact expected 

14 
Topography and 

geology 
B- D 

During construction:  

Potential disfigurement of topography 

due to borrow pits and construction 

activities 

Operation:  

Loss and destruction of soil and 

subsoil may cause erosion near 

road alignment 
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No. Items of Impact Forecasted Impact Reason of Assessment 

Before/During 

Construction 

Stage 

Operation 

Stage 

     

Social Environment 

15 
Involuntary 

resettlement 
A- B- 

During Construction:  

Significant amount of resettlement 

needed. All PAPs will be resettled prior to 

start the construction activity 

Operation:  

There is a possibility of negative impact 

without livelihood restoration support.  

16 Poor C D 

Before/During Construction: Further 

study required 

Operation:  

No impact expected 

17 

Indigenous or 

ethnic minority 

people 

C C 

Before/During Construction: 

There might be indigenous people’s use 

of land. 

Operation:  

No impact expected 

18 

Local economies 

such as 

employment, 

livelihood, etc. 

B-/B+ C 

During Construction:  

Livelihood are assumed to be affected 

due to their displacement; however, the 

job opportunity will be increased at the 

same time. 

Operation:  

It is not clear at this stage. 

19 

Land use and 

utilization of local 

resources 

B-/B+ D 

During Construction: 

It is assumed that impact due to the 

acquisition will change the present aspect 

from negative and positive points of view. 

Operation:  

No impact expected  

20 

Disruption of 

agricultural 

activities 

B- B- 

During Construction: 

Disturbances to farmers access and 

activities  

Operation:  

Some disturbance to farmers activities 

where road passes through land used by 

them 

21 Water use C D 

During Construction: 

Impact is not clear at this stage. 

Operation:  
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No. Items of Impact Forecasted Impact Reason of Assessment 

Before/During 

Construction 

Stage 

Operation 

Stage 

No impact expected 

22 
Social service 

facilities 
B- B- 

Before/During Construction: 

Regional traffic and transportation 

service will be disturbed by the 

construction work and vehicles  

Operation:  

There is a concern that the impact may 

occur as the traffic volume increases 

23 

Social institutions 

and local 

decision-making 

institutions 

C C 

Before/During Construction: 

Magnitude of impact is not clear at this 

stage. 

Operation: 

Ditto  

24 
Local conflicts of 

interest 
B- B- 

During Construction: 

The gaps between those who shall be 

displaced and non-displaced are 

assumed. 

Operation:  

Conflict of interest may arise among PAPs 

at the relocation site since they are 

supposed to find a relocation site on their 

own with monetary compensation. 

25 
Cultural 

heritages 
C C 

Before/During Construction: 

Cultural heritages concerned are not 

clear at this moment. 

Operation:  

Ditto 

26 Gender C C 

During Construction: 

Magnitude of impact is not clear at this 

stage. 

Operation:  

Ditto 

27 Children’s rights C C 

During Construction:  

Not clear at this stage 

Operation:  

Not clear at this stage 

28 

Infectious 

disease such as 

HIV/AIDS 

B- D 

During Construction: 

Influx of workers may increase the risk of 

infectious diseases. 

Operation: 

Not significant risk 
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No. Items of Impact Forecasted Impact Reason of Assessment 

Before/During 

Construction 

Stage 

Operation 

Stage 

29 
Occupational 

health and safety 
B- D 

During Construction: 

The construction workers may be at risk 

for occupational health hazards due to the 

materials handled and working condition  

Operation: 

Not significant risk 

30 
Working 

conditions 
B- D 

During Construction:  

Insufficient management by the 

contractor may worsen the workers’ 

working condition. 

Operation:  

No impact expected 

Others 

31 

Global 

warming/Climate 

change 

B- B- 

During construction:  

The operation of construction machine 

and vehicle will produce greenhouse gas 

(CO2). 

Operation:  

CO2 emission will increase in some areas 

due to the increase in traffic volume 

32 Accident B- B-/B+ 

During Construction: 

Inappropriate traffic control or increase of 

traffic may induce the accident. 

Operation:  

Due to higher traffic speed, accident may 

increase on the improved road without 

public awareness raising for the drivers 

and residents 



 

 

CHAPTER 7 

IDENTIFICATION, FORECASTING AND 

EVALUATION OF POTENTIAL IMPACTS 
 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 7-1  

 

7 IDENTIFICATION, FORECASTING AND EVALUATION OF 

POTENTIAL IMPACTS 

This section provides a detailed description of identified impacts during construction and operation 

phases. The mitigation measures have also been given for both construction and operation stages 

based the nature and significance of the impacts. The impact assessment takes the current baseline 

environmental conditions into account for understanding and describing the effects. 

7.1 Impacts on Physical Environment 

7.1.1 Air Pollution 

7.1.1.1 Construction Phase 

The ambient air quality can be affected during construction phase by several means. The construction 

works involve the exploitation of several natural resources, including soil and sand. There will be 

engagement of different types of machineries and vehicles, which will be used for excavation, 

compaction, rolling, generating electricity, transportation, piling, hammering, etc. 

The major sources of impacts on ambient air quality are given below: 

• Earth works, including soil excavation, soil levelling and rolling, soil compaction, sand dumping 

and levelling can release dust particles (coarse particulate matter) into air; 

• Vehicle hauling for transportation of construction materials generate dust particle due to friction 

between loose soil/unpaved surface and vehicle wheels; 

• The stockpiles of construction and spoil materials like soil, sand, stones, aggregate, etc. can 

also pollute ambient air by releasing particulate matter; 

• Different types of machineries like excavator, dozer, pile driver, crane, roller, vibro hammer, 

diesel generator, welding machine, boom truck, etc. and transportation vehicles like truck, dump 

truck, pickup, car, lorry, ship, etc. will emit different kinds of gaseous pollutants, such as CO, 

SO2, NO2, Lead, Hydrocarbons as well as fine particulate matter, such as PM2.5 and PM10.  

• Gaseous substances, particulate matter, and fly ash will also be emitted from batching plant 

and asphalt mixing plant; 

• Demolition of buildings and other dismantling and demolition of bridges, culverts, existing 

roadways will also generate air pollutants; 

• Household combustion (fire wood, gas, petroleum, etc.) in labor accommodation and service 

area may generate air pollutants, including both particulate matter and gaseous pollutants; 

• Burning of solid waste e, especially in labor accommodation and service area may also pollute 

the ambient air; 

• Earth works, especially removing topsoil of agricultural land may release methane into air. 

The environmental baseline study suggest that the existing air shed of the project locations are not 

polluted with reference to the national air quality standards of Bangladesh. Therefore, this large-scale 

construction project along with its subsequent impacts pose significant hazard to the ambient air quality 

in and around project areas. 

Mitigation Measures during Construction Phase 

Since the anticipated impacts on ambient air quality during construction phase are significant, following 

mitigation measures are suggested to reduce the impacts: 

• There should be an Air Quality Management Plan in the Contractor’s Environment Management 

Plan (CEMP), which will be prepared by contractor and submitted to the Consultant and 

Employer prior to commencement of civil works; 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 7-2  

 

• A dust suppression program should be established and maintained by contractor throughout 

the construction period. This program will include: water spray on road and construction site 

from movable water truck with sprinklers as well as stationary sprinklers or hose pipe; water 

down of material stockpiles; covering of material stockpile using tarpaulin; covering of hauling 

vehicles using tarpaulin during transportation of spoiled soil, sand, cement, aggregate, brick, 

and other loose materials that may generate particulate matter due to wind friction and dropping 

of loose soil and sand; regular sweeping of construction site, office premise, and construction 

yard; etc.; 

• A soil dumping plan shall be prepared by contractor to dispose spoil soil, which may include 

location of disposal site, hauling route, pickup and dumping schedule, etc. Spoil soil should not 

remain onsite for more than 12 hours after generation/excavation. They should be covered 

before removal. 

•  The hauling vehicles transporting construction materials should strictly follow selected route 

causing less dust pollution to adjacent exposures. The hauling roads should avoid sensitive 

land use (residential, market, religious, etc.) completely or use only watered hard surfaced road; 

• Use of temporary walls and enclosures near sensitive land uses like residential and commercial 

areas, mosque, temple, etc.; 

• Cover stockpiles during dry and windy weather and cover vehicles/ trucks carrying construction 

materials when passing through market areas and urban and residential areas; 

• All machineries and vehicles should be inspected by independent inspection body for checking 

and certifying the competence of exhaust filter and other compliance standards (HEPA 

Standards) before starting operation for first time in the project and in every six months 

onwards; The inspection certificate should be submitted to the consultant;  

• The construction machineries and vehicles should be maintained properly on regular basis and 

use air pollution prevention measure, e.g., diesel particulate filter; the machineries and vehicles 

should bear inspection and maintenance sticker. 

7.1.1.2 Operation Phase 

It is expected that after completion of the project the efficiency of transport facilities will be enhanced. 

Therefore, there will be increment in the volume of vehicle movement as per the forecasting. This will 

increase the vehicular emission. The increased number of vehicles may also generate dust during dry 

weather. On the other hand, traffic congestion and slow-moving vehicle will be decreased that may 

reduce the vehicular emission also. In addition, the general use of newer and better maintained vehicles 

will have the effect of reducing overall emission. Hence, the cumulative impacts on air pollution is less 

significant compared to the impacts during construction period. 

Mitigation Measures during Operation Phase 

• The road/flyover should be a good quality paved surface during operational period through 

proper and effective cleaning, maintenance, and repair; 

• Tree plantation and landscaping along the alignments.  

• All existing vehicle emissions standards and controls to limit harmful emissions should be 

enforced. All vehicles should be maintained in accordance with vehicle emission regulations of 

the Government of Bangladesh. (Note: Implementation of this measure is not the responsibility 

of project owner but DOE and BRTA). 

7.1.2 Water Pollution 

7.1.2.1 Construction Phase 

7.1.2.1.1 Surface Water 

There are some rivers, canals, and ponds in and around the proposed alignments of outer roads and 

flyover. The project has potentials to deteriorate nearby surface water resource from many aspects. 
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Since surface runoff can transport pollutants from project sites to nearby water bodies and there are 

provision of constructing bridge and culverts on the rivers and canals, the possibility of surface water 

pollution seems significant. Besides, associate facilities and infrastructure can also cause water 

pollution. 

Regarding possibility of the surface and ground water pollution by using the ground improvement 

materials and cement solidification materials in the construction, the sand compaction pile method (SCP 

method, a method to create sand piles in soft ground to prevent ground subsidence, arc slides, etc.) is 

planned to use in this project to improve the ground in part of the embankment. However, the cement 

solidifiers or other materials for ground improvement will not be used. In addition, in the case of using 

locally generated soil (clay with high natural water content) as fill material, lime will be added to adjust 

the water content and it will not cause negative impact on the surrounding environment. 

The major source of impacts on surface water are given below: 

• Surface runoff may discharge turbid water from construction site with soil and sand particles 

that may generate from loose soil; this will increase the suspended sediment load and 

turbidity of the rivers and canals posing a potential threat to aquatic organisms downstream; 

increased turbidity in water reduces light penetration, thereby interfering with the 

photosynthetic process. 

• Disposal of solid waste into river and the discharge of wastewater from kitchen of nearby 

workers accommodation may increase the organic matter in the water that leads to lower 

concentration of DO and higher BOD; 

• Discharge of effluents from offices and workers accommodation; 

• Spilling and washing out of oil and grease and other liquids used in the use of machineries 

and vehicles; 

• The piling works for bridge construction may disturbed bottom sediment layer of the rivers 

that will increase suspended particles in water; this can also increase the values of BOD 

and COD by removing un-oxidized sediment layer of river bed;  

• The excavation during bridge construction may release sediments due to spilling and 

erosion; erosion can also be occurred from soil stockpile during rainfall. 

Mitigation Measures for Surface Water during Construction Phase 

• A sediment fence should be erected on the bank of concerned rivers, canals, and ponds to 

prevent sedimentation in the water; 

• During road construction, loose soil and sand should be compacted properly to prevent 

erosion; 

• Drip pan should be placed under generators and other machineries to collect leaked oil. 

Spilled oil should be absorbed by sponge absorber during/after maintenance works of 

machineries and vehicles; 

• Direct disposal and discharge of solid waste and effluent, originated from project works, 

into river or other water bodies should be strictly prohibited. Instead, solid waste should be 

disposed in designated disposal sites of nearby municipality. If no municipal waste dumping 

site is located nearby, the organic solid waste should be landfilled and recyclable solid 

waste should be sold to recycling companies; for effluent, sanitary pit toilet should be used 

and they will be emptied after proper disinfection. 

• Slurry mixed wastewater from batching plant should be stored in a settling tank. Then, the 

accumulated slurry at bottom of the tank will be scrapped and dried up for using in 

temporary road repairing and ground support works. On the other hand, the water should 

be reused instead of releasing in environment. 

• In construction yard, waste water should be settled to allow sedimentation (using check 

dam) at the bottom of the drains. Then, the water could be discharged through sediment 
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screen or filter. And the bottom sediment layer in the drains will be scrapped manually and 

dried up for reuse. 

• There should be and oil water separator installed in the outflow from mechanical works of 

construction yard to prevent the releasing of oil and grease into surface water. The collected 

oil and lubricant will be stored securely for selling them to refinery. 

7.1.2.1.2 Ground Water 

The nature of the project does not pose any significant threat to ground water resource or aquifer. The 

road construction does not require piling, except the construction of bridges, therefore, there is no 

chance of penetrating the aquifer. The surface area of project confinement is not very large, so it will 

not change the infiltration characteristics of concerned region. However, there is a rare chance of 

penetration of toxic chemicals such as fuel, lubricants, thinner, and solvents (accidentally spilled from 

machineries and vehicles) into aquifer through infiltration. Also, leachate generated at the solid waste 

disposal site may contaminate the ground water system. As mentioned earlier in Section 7.1.2.1.1, 

cement solidifiers or other materials for ground improvement will not be used. In addition, in the case 

of using locally generated soil (clay with high natural water content) as fill material, lime will be added 

to adjust the water content and it will not cause negative impact on the surrounding environment, 

including groundwater. The rare possibility of contamination will not have a significant impact on 

groundwater if appropriate mitigation measures taken in the project. 

Mitigation Measures for Ground Water during Construction Phase 

• Drip pan should be placed under generators and other machineries to collect leaked oil. Spilled 

oil should be absorbed by sponge absorber during/after maintenance works of machineries and 

vehicles; 

• All solid waste from project offices and labour camps should be disposed of at approved off site 

locations in accordance with existing waste disposal regulations. 

7.1.2.2 Operation Phase 

7.1.2.2.1 Surface Water 

There is very limited scope of surface water pollution during operation phase. Soil erosion may occur 

from slope of the road if remained uncovered that will end up in water body and will increase sediment 

load and turbidity. There might be an indirect impact by spilling and washing out of oil and grease from 

repairing and maintenance facilities of newly added vehicle fleet due to implementation of this project. 

The broken road surface may cause erosion of bitumen and other construction materials that may wash 

out into water bodies. 

Mitigation Measures for Surface Water during Operation Phase 

• The slope and footpath of road should be turfed with grass or paved to prevent or reduce soil 

erosion induced water pollution; 

• The road surface should be maintained and repaired properly on regular basis to prevent or 

reduce erosion of bitumen and aggregate. 

7.1.2.2.2 Ground Water 

It is expected that in operational phase there will be no scope for deterioration of groundwater quality 

provided spillage from accidents are managed properly and that an effective waste disposal plan is 

implemented by RHD and local government. 
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7.1.3 Topography and Soil Pollution 

7.1.3.1 Construction Phase 

The implementation of this project will require alteration of existing topography and landscape. Several 

features like vegetation, water body, arable land, settlement will be affected. The construction works 

have also potentiality to affect soil resource in adverse manner. A huge amount of soil will be needed 

to construct the roads which may affect the soil in several way. 

The major sources of impacts on topography and landscape are given below. 

• The setting and appearance of landscape will be changed as many trees need to be felled and 

many settlements need to be demolished.  

• Land use in the alignment will be changed by converting agricultural land, fisheries, homestead 

vegetation and settlement into wide paved and impervious road surface; 

• The elevation in the alignment will be increased as the road will be higher than existing ground 

level. However, this change will not bring any big change in the distribution of altitude in 

concerned regions. Moreover, this change will also not change the slope and aspect of the 

region. 

• The landscape in and around the alignment will be disfigured through excavation of spoil 

materials for the road construction. 

The major sources of impacts on soil are given below: 

• Spilling of oil and lubricants from poorly maintained machines and vehicles can contaminate 

soil; 

• If bentonite is used as a drilling fluid to stabilize the boreholes/piles, the improper disposal of 

bentonite slurry may pollute the soil quality; 

• Improperly managed sewage and solid wastes generated from the project activities can pollute 

soil. 

Mitigation Measures during Construction Phase 

• A tree plantation and landscaping program should be implemented after completion of the 

project to mitigate the vegetation loss and to increase the aesthetic view; 

• Oil and lubricant spilled from machines and vehicles need to be absorbed using sponge. Drip 

pan/bucket should be used under the machines and vehicles (during maintenance) to collect 

the leaked and spilled oil; 

• The collected/absorbed oil and lubricants should be disposed following appropriate procedures 

set by the “Hazardous Waste and Ship Breaking Waste Management Rules 2011” of the 

Government of Bangladesh; 

• Open toilet without sanitary pit is strictly prohibited in this project, including work site, office, 

residential areas, construction yards, and other associated facilities.  

7.1.3.2 Operation Phase 

There are no major chances of soil pollution during operation phase. However, improper disposal of 

hazardous wastes, i.e., oil, lubricant and solid waste can contaminate soil. The magnitude of this impact 

is not significant. 

Mitigation Measures during Operation Phase 

• Hazardous waste like oil and lubricant leaked and spilled from vehicles need to be collected 

using drip pan and absorber. The collected/absorbed oil and lubricant should be disposed 

following appropriate procedures set by the “Hazardous Waste and Ship Breaking Waste 

Management Rules 2011” of the Government of Bangladesh; 
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• Solid waste from vehicles and other facilities, especially generated due to implementation of 

this project, should not be dumped in open place to prevent soil pollution.  

7.1.4 Waste 

7.1.4.1 Construction Phase 

A road construction project can generate multiple types of wastes. Primarily, waste can be classified 

into two types: solid waste and hazardous waste. Furthermore, the solid waste can be classified into 

organic and inorganic waste. The examples of organic waste include food waste, paper, wood, sewage 

sludge, yard waste, etc., whereas inorganic waste includes plastic, polythene, glass, aluminum can, 

scrap waste, etc. The solid waste can also be classified into recyclable (paper, plastic, aluminum can, 

tin, glass, scrap, etc.) and non-recyclable waste (mostly food waste and spoil). On the other hand, the 

hazardous waste is waste that has substantial or potential threats to public health or the environment. 

This can include oil, lubricant/grease, medical waste, sharp materials, bentonite slurry, chemical mixed 

slurry from batching plant, paint and adhesive chemicals, etc.  

Improper management of both solid waste and hazardous waste can pose a significant threat to 

environment (lithosphere, hydrosphere, biosphere, and atmosphere) and public health. It can also be 

harmful for workers and other people who will be exposed in the project. Since there is agricultural land, 

fisheries, rivers, and homesteads nearby the project, impacts of waste generated from this project is 

significant.  

An estimation of waste generation during construction phase has been conducted by JICA Study Team. 

Estimated amount of asphalt waste and concrete waste as main construction wastes generated during 

construction from the construction site in the major bottleneck section are shown in the following table. 

Table 7-1: Major Construction Waste Generation in MJB Sites 

Type of Construction Waste Amount of Waste Generated Remarks 

Asphalt Waste approx. 25,000 ton 

(1) Patiya: 59,500 m2 

(2) Dohazari: 5,490 m2 

(3) Keranihat: 29,456 m2 

(4) Lohagara: 9,040 m2 

(5) Chakaria: 4,500 m2 

Total area: 107,986 m2, 

Thickness: 0.1 m 

Total volume: 10,799 m3 X Unit 

weight: 2.3 t/m3 

= 24,837.7 ton 

Concrete Waste approx. 3,000 ton - 

Source: Estimated by JICA Study Team 

Existing dumping site of Patiya, Dohazari, Satkania, Lohagara and Chakaria Pourashava could be used 

as disposal sites for waste concrete and solid wastes. Hence, no additional sites are required for this 

purpose. Some other development projects along the same alignment are also using the same dumping 

sites for waste disposal. Respective municipalities need to be contacted by proper authority for waste 

disposal purpose prior to the construction phase of the project. 

Major sources of impacts related to solid waste are given below: 

• Construction sites, offices, and residential quarters will produce different types of inorganic 

waste like paper, plastic, polythene, can, etc.; 
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• Kitchen of workers accommodation, canteen, eating and resting place in work sites will 

generate organic solid waste like food waste, paper, etc.; 

• Toilets installed in the project areas, including stationary and mobile toilet will produce sewage 

sludge; 

• Improper management of these waste (Serial I-III above) will cause environmental pollution, 

including water and soil pollution, bad odor as well as public health problems; 

• Earth works and piling (including pile cap breaking) will generate spoil soil; 

• Several types of scrap waste like rebar, steel plate, formworks, electric cable, etc. will be 

generated mostly from flyover, bridge, and culvert construction; 

• Organic waste could be released through drainage discharge from kitchen and canteen of 

workers accommodation, construction yards, and offices; 

Major sources of impacts related to hazardous waste are given below: 

• Burned oil, especially lubricant (Mobil) will be produced from machineries and vehicles; 

• There will be a huge number of empty containers of adhesive chemicals and epoxy; 

• A little amount of medical waste, including sharp materials will be generated from medical 

center of the project; 

• Oil and lubricant mixed water will be released from construction yard; 

• There will be a big number of expired or used lithium-ion battery likely to be generated in the 

project; 

• Leakage and spillage of oil and lubricant from machines and vehicles; 

• Bentonite slurry from piling work, chemical mixed slurry from concrete mixing plant or batching 

plant, etc.; 

• There will be sharp metal and non-metal materials in scrap waste. 

Mitigation Measures for Solid Waste Related Impacts during Construction Phase 

• A Waste Management Plan should be incorporated in the Contractor’s Environmental 

Management Plan (CEMP), including detailed management plan for municipal solid waste and 

hazardous waste; 

• The solid waste should be segregated at source. For this purpose, different colored waste bins 

should be provided with appropriate labelling and instructions in all project sites. The colors of 

the waste bins could be: green (for recyclable waste), yellow (for non-recyclable waste), and 

red/brown (for hazardous and sharp waste); 

• The non-recyclable solid waste like food waste will be disposed in designated dumping zone of 

nearby municipality. If the distance of municipality waste dumping site is not affordable, then a 

sanitary landfill could be established beside project sites following appropriate procedures. 

• The recyclable waste like paper, plastic, glass, aluminum can, etc. should be sold to recycle 

plants or their local suppliers; 

• The spoil soil will be dumped in designated place with approval of consultant and employer 

within 12 hours of their generation. 

Mitigation Measures for Hazardous Waste Related Impacts during Construction Phase 

• Burned oil and lubricant (Mobil), empty containers of adhesive and epoxy, expired and used 

lithium-ion battery should be sold to refinery or their vendors; 

• Medical waste should be disposed following appropriate procedures set by the “Medical Waste 

Management Rules 2008” of the Government of Bangladesh and Waste Management Plan of 

CEMP. 

• There will be an oil water separator installed in drain to collect oil and grease from wastewater 

released from construction yard before their final discharge in environment; 

• The disposal and handling of hazardous waste like oil and greased collected/absorbed from 

machines, vehicles, wastewater drain of construction yard should be managed in accordance 
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with the appropriate procedure set by the “Hazardous Waste and Ship Breaking Waste 

Management Rules 2011” of the Government of Bangladesh and Waste Management Plan of 

CEMP. 

7.1.4.2 Operation Phase 

There is a very little chance of waste generation during operation period of the project. Oil and grease 

can be leaked and spilled from vehicles. Solid waste like food waste, plastic, glass, paper can be 

produced from the operating and maintaining facilities of the project. Same mitigation measures like the 

measures for construction phase can be applied during operation phase also. 

7.1.5 Noise 

Noise impact due to the project construction and operation which will be more or less same to the 

receptor level as the existing ambient noise level. Hence, noise level forecasting has been conducted 

for this project considering the existing noise level and future construction activities. 

7.1.5.1 Construction Phase 

Noise and vibration is very common outcomes from any development project. It is expected that, due 

to nature of this project, this project will also produce noise and vibration during construction phase. 

This project includes bypass or outer road in four places and flyover in one place. The bypasses will 

mostly go through agricultural land and rural residential area. On the other hand, the flyover will go 

through an urban area with commercial and residential settlements on both sides. Therefore, it is 

perceived that, the impact of noise and vibration generated from the construction of bypass roads will 

be moderately significant. On the other hand, the impacts will be significant in case of flyover 

construction. 

Source of Construction Noise 

The major sources of impacts of construction noise are given below:  

• Noise will be produced during pile driving or bore poling for bridge and flyover construction. The 

crawler crane-mounted rotary boring unit or a purpose-built hydraulic drilling machine will 

generate higher noise; 

• The operation of different types of construction machines and vehicles like excavator, roller, 

diesel generator, lifting crane, bulldozer, boom truck, vibro hammer, truck, dump truck, lorry, 

car, etc. will produce noise with moderate magnitude; 

• Higher noise will be produced during rebar cutting and binding in construction yards as well as 

during welding; 

• Higher noise will also be produced during pile cap breaking using hammer, jackhammer, 

concrete chipper, steel rod cutting saw, etc. 

• This project may require some demolition works, especially where the alignment goes through 

residential and commercial areas. Hence, moderate to higher noise will be generated during 

demolition operation; 

• The batching plant and asphalt mixing plant will also generate noise; 

• The transportation of different types of construction and waste materials, formwork setting and 

dismantling, rebar grid framework installing, scaffolding setting and dismantling, concreting will 

produce noise with lower to moderate magnitude. 

Anticipated Noise Level from Construction Equipment 

It is expected that the major source of the noise during construction period would be the operations of 

construction equipment. The construction equipment can be classified into two categories, such as 

stationary and mobile equipment. 
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❖ Stationary Equipment: Stationary equipment consists of equipment that generates noise from 

one general area and includes items such as pumps, generators, compressors, etc. These 

types of equipment operate at a constant noise level under normal operation and are classified 

as non-impact equipment. Other types of stationary equipment such as pile drivers, 

jackhammers, pavement breakers, blasting operations, etc., produce variable and sporadic 

noise levels and often produce impact-type noises. Impact equipment is equipment that 

generates impulsive noise, where impulsive noise is defined as noise of short duration 

(generally less than one second), high intensity, abrupt onset, rapid decay, and often rapidly 

changing spectral composition. For impact equipment, the noise is produced by the impact of 

a mass on a surface, typically repeating over time. 

 

❖ Mobile Equipment: Mobile equipment such as dozers, scrapers, graders, etc., may operate in 

a cyclic fashion in which a period of full power is followed by a period of reduced power. Other 

equipment such as compressors, although generally considered to be stationary when 

operating, can be readily relocated to another location for the next operation. 

The noise level emitted from different construction equipment have been estimated in different previous 

studies. A standard practice of measuring the noise level emitted from construction equipment is 

considering a 50 ft receptor distance. Table 7-2 below shows an estimation of noise (Lmax) produced 

from different construction equipment conducted by U.S. Department of Transport, considering a 

receptor distance of 50 ft from the source. Apart from these reference values of maximum noise 

generated from the mentioned vehicles and machines, the manufacturer also provides factory standard 

noise level produced by that vehicle or machine. However, for old machines and vehicles, the actual 

noise can be differed from the factory standard. Therefore, it is recommended that a baseline noise 

measurement should be conducted before starting of the machine or vehicle in the project following 

appropriate procedures of ECR 1997 (Schedule-5). During construction works, the ambient noise in the 

construction site will be a mixture of the noise generated from machines and vehicles and other noise 

from different sources, i.e., traffic, rebar cutting, rolling, hammering, etc. 

Table 7-2: Typical noise emission from different construction equipment 

No. Equipment Name Lmax at 50 ft (dBA, slow) 

1 Auger Drill Rig 85 

2 Ground Compactor 80 

3 Compressor (Air) 80 

4 Concrete Batch Plant 83 

5 Concrete Mixer Truck 85 

6 Concrete Pump Truck 82 

7 Crane 85 

8 Dozer 85 

9 Drill Rig Truck 84 

10 Dump Truck 84 

11 Excavator 85 

12 Generator 82 

13 Generator (<25KVA) 70 

14 Pile Driver 95 

15 Jack Hammer 85 
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No. Equipment Name Lmax at 50 ft (dBA, slow) 

16 Mounted Impact Hammer  90 

17 Pickup Truck 55 

18 Pumps 77 

19 Chipping Gun/Concrete Chipper 85 

20 Roller 85 

21 Vibratory Pile Driver 95 

22 Welder/Torch 73 

23 Tractor 84 

Source: Federal Highway Administration, U.S. Department of Transportation 

7.1.5.1.1 Construction Noise Analysis 

This section addresses noise levels expected from various combinations of equipment required to 

perform construction tasks. The main sources of noise level during the construction phase are: 

• Different types of equipment used for the sand compaction and vibratory compaction used to 

stabilize the future road area. 

• Operation of the heavy equipment during infilling and construction. 

• Construction vehicles.  

For existing highway noise level will be increased due to the operation of construction vehicles mainly. 

This section addresses noise levels expected due to construction of CCHIP project. 

Approach 

The forecasting of construction noise on receptor points has been carried out based on sound power 

levels of equipment required to perform the work. Point of impact on the receptors are taken to be 3.325 

– 16.7m based on the receptor distance. The nearest receptor from the existing road center is situated 

at the RS-04 (Dohazari). Forecasted values are compared with ambient noise levels. Ambient and 

forecasted noise levels are superimposed; comparisons are made with the DOE’s ambient noise 

standards and Japanese standards. 

Applicable standard 

The ECR 1997, the only legislation of Bangladesh that set different environmental quality standards, 

did not establish any noise standard for construction project. There is a generalized zone wise noise 

standard, which is often not applicable for a construction project (Table 7-3). The ambient noise level 

along the alignment have already exceeded most of the monitoring locations.  

 Table 7-3: Zone wise noise standard in Bangladesh (Schedule-4 of ECR 1997) 

Sl. No. Category of areas Day (dBA) Night (DBA) 

1 Silent zone 45 35 

2 Residential zone 50 40 

3 Mixed area 60 50 

4 Commercial area 70 60 

5 Industrial area 75 70 

Note: Day: 06 AM – 09 PM, Night: 09 PM – 06 AM 
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In addition to zone wise noise standard for normal situations, the ECR set another standard for motor 

vehicles (Table 7-4). However, the construction noise does not only represent the noise originated from 

vehicles or machines, but a combined noise mixed with other ambient noise like traffic, rebar cutting, 

hammering, loading and unloading, etc. 

Table 7-4: Standard for sound originated from motor vehicles (Schedule 5 of ECR 1997) 

Category of Vehicles Unit Standard Remarks 

Motor Vehicles (all 

types) 

dBA 85 As measured at a distance of 7.5 m from exhaust 

pipe 

100 As measures at a distance of 0.5 m from exhaust 

pipe 

Note: At the time of taking measurement, the motor vehicle shall not be in motion and its engine 

conditions shall be as follows: 

Diesel engine: maximum rotating speed 

Gasoline engine: at two thirds of its maximum rotating speed and without any load 

Since no standard is established for construction project in the legislations of Bangladesh, the study 

reviewed the applicable standards of other countries set for same cause. Table 7-5 compiles the noise 

standard for construction works established in New Zealand, Japan, Singapore, United Kingdom, and 

United States of America. The Table shows that there is a variation among the construction noise 

standards of different countries. The standards set by Singapore is stricter than Japan, UK, and USA, 

whereas close to the standards of New Zealand. The standard of USA is 80 and 85 dB in residential 

and commercial area during day time, while 70 and 85 dB during night time, respectively. In addition, 

USA set another standard for urban area, which adds 10 dB to the baseline ambient noise level (if found 

more than 65 dB). The sub-project areas of this project are a combination of urban and rural areas with 

presence of both residential and commercial land use. Particularly, the alignment of flyover in Keranihat 

will go through a semi-urban area, whereas the alignment of other bypass roads will go through mostly 

rural and residential areas. Therefore, in reference to the standards set by USA, a generalized 

construction noise standard is proposed for all five sub-project areas (see Table 7-6). 

Table 7-5: Noise standard and criteria for construction works in different countries 

Countries Standard or Criteria Day Time Leq Night Time Leq 

New Zealand Residential (less than 

14 hr. per weekday) 

65 dB (6.30 -7.30 am) 

80 dB (7.30 am-6 pm) 

75 dB (6-8 pm) 45 dB 

(8 pm-6.30 am) 

Residential (less than 

20 hr. per weekday) 

60 dB (6.30 -7.30 am) 

75 dB (7.30 am-6 pm) 

70 dB (6-8 pm) 45 dB 

(8 pm-6.30 am) 

Residential (more than 

20 hr. per weekday) 

55 dB (6.30 -7.30 am) 

70 dB (7.30 am-6 pm) 

65 dB (6-8 pm) 45 dB 

(8 pm-6.30 am) 

Commercial/industrial 

area (less than 14 

days) 

80 dB (7.30 am – 

6pm) 

85 dB (6 pm-7.30 am) 

Commercial/industrial 

area (less than 20 

weeks) 

75 dB (7.30 am -6pm) 80 dB (6 pm-7.30 am) 

Commercial/industrial 

area (more than 20 

weeks) 

70 dB 75 dB 
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Countries Standard or Criteria Day Time Leq Night Time Leq 

Japan Using heavy 

equipment with high 

noise level (piling, 

excavating etc.) 

85 dB (Maximum)  

Singapore Hospitals, schools, 

institutions of higher 

learning, homes for 

the aged sick, etc. 

60dB (7 am-7pm, 12 

hrs) 

50 dB (7 pm-7am, 12 

hrs) 

Residential buildings 

located less than 

150m from the 

construction site 

where the noise is 

being emitted 

75 dB (7 am-7 pm, 12 

hrs) 

60dB (7- 10 pm, 55dB) 

Other Buildings 75 dB (7 am-7 pm, 12 

hrs) 

 

UK In rural, suburban and 

urban areas away 

from 

main road traffic and 

industrial noise 

70 dB (8.00-18:00)  

Urban Areas near 

main roads 

72 dB (8.00-18:00)  

USA Residential 80 dB (8 hrs) 70 dB (8 hrs) 

Commercial 85 dB (8 hrs) 85 dB (8 hrs) 

Urban Area with high 

ambient noise level 

(>65 dB) 

Ambient Noise Level 

+10 dB 

 

Note: New Zealand Standard NZS 6803:1999 Acoustics-Construction Noise  

Noise Regulation Act, Japan (law no 98, 1968, Amended No 33, 2006)  

Environmental Protection and management Act in Singapore (Chap. 94 A, Section 77, revised in 2008)  

British standard 5228:1997 “Noise and vibration control on open and construction sites”  

Transit Noise and Vibration Impact Assessment, U.S. Department of Transportation in USA, 1995 

Table 7-6: Recommended noise standard for CCHIP project 

Sl. 

No. 

Location 

Code 

Location Name Baseline Noise 

Level 

Project Standard (Either 

Existing Noise Level + 10 

dBA or 85 dB, whichever is 

lower) 

Leqday Leqnight Day (dB) Night (dB) 

1.  RS-01 
In front Upazila Health 

Complex, Patiya 
72.6 69.6 82.6 79.6 

2.  RS-02 

In front of Dakshin Gata 

Nuri Jame Mosque, 

Patiya 

59.7 60.9 69.7 70.9 
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Sl. 

No. 

Location 

Code 

Location Name Baseline Noise 

Level 

Project Standard (Either 

Existing Noise Level + 10 

dBA or 85 dB, whichever is 

lower) 

Leqday Leqnight Day (dB) Night (dB) 

3.  RS-03 

In front of BGC Trust 

Medical College, 

Chandanaish 

70.9 70.4 80.9 80.4 

4.  RS-04 

In front of Dohazari 

Jamijuri A. Rahman High 

School, Dohazari 

72.7 69.3 82.7 79.3 

5.  FR-01 
Near Chagachar Jame 

Mosque, Dohazari 
63.1 57.9 73.1 67.9 

6.  RS-05 
In front of Shahi Jame 

Mosque, Keranihat 
70.5 69.4 80.5 79.4 

7.  RS-06 

In front of Noyapara Baitul 

Mamur Jame Mosque, 

Padua 

70.1 67.8 80.1 77.8 

8.  RS-07 

In front of Citizen Park 

Community Center, 

Lohagara 

69.6 67.8 79.6 77.8 

9.  FR-02 

In front of Maulana Sultan 

Hossain Jame Mosque, 

Lohagara 

61.9 58.4 71.9 68.4 

10.  RS-08 

In front of Adhunagar Gul-

E-Jar Girls High School, 

Aziz Nagar, Chakaria 

71.1 67.7 81.1 77.7 

11.  FR-03 

In front of Dakshin 

Lotonee Central Jame 

Mosque, Chakaria 

64.9 57.5 74.9 67.5 

12.  RS-09 

In front of Fashiakhali 

Govt. Primary School, 

Chakaria 

71.1 66.6 81.1 76.6 

Note: Orange colure indicate exceedance of national noise level standard of Noise Pollution (Control) Rules, 2006 

Source: Field Survey by EQMS, March-June 2021 

7.1.5.1.2 Construction Noise Impact Forecasting 

ASJ RTN-Model 2018 has been used for noise level impact forecasting during construction and 

operation period. A general outline for the considerations of ASJ-RTN Model are given below. 

Types of Roads: General roads (flat, bank, cut and viaduct) and special road sections (interchanges, 

junctions, signalized intersections, road tunnels, depressed/semi-underground roads, flat roads with 

overhead viaducts and double-deck viaducts). 

Traffic volume: No limitation. 

Running speed of vehicles: 40 to 140 km/h for sections of a steady traffic flow on expressways and 

general roads, 0 to 60 km/h for sections of non-steady traffic flow on general roads, 0 to 80 km/h for 
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acceleration/deceleration sections on expressways such as interchanges, 0 to 60 km/h for 

acceleration/deceleration sections on general roads such as in the vicinity of signalized intersections. 

Forecasting range: Up to a horizontal distance of 200m from the road under consideration and up to 

a height of 12m above the ground. 

Meteorological conditions: No wind or strong temperature profile is assumed as the standard 

condition 

The road traffic noise forecasting model of Acoustical Society of Japan (ASJ RTN-Model) shows that 

LAeq of the traffic(vehicle) is based on the car size, traffic volume and road condition. For the calculation 

of LAeq on road traffic is calculated by following diagram. 

Figure 7-1: Flow Diagram of the ASJ RTN-Model 

 

According to the construction plan, the number of construction vehicles will reach its maximum 6 months 

after the start of construction. Following table shows the number of daily trips of construction vehicle at 

maximum month. Those trips for construction will be generated during daytime. 

Table 7-7: Daily Trip Estimate of Construction Vehicles 

SL No. Town Monitoring 

Point 

The number of Construction Vehicle at peak 

month (trip/day)* 

1.  Patiya RS-1 151 trip/day 

2.  Patiya RS-3 151 trip/day 

3.  Dohazari RS-4 1,204 trip/day 

4.  Keranihat RS-5 1,955 trip/day 

5.  Padua RS-6 1,955 trip/day 

6.  Lohagara RS-7 1,654 trip/day 

7.  Adhunagar RS-8 0 trip/day 

8.  Chakaria RS-9 1,654 trip/day 

Traffic condition 

Road condition 

Calculate Single 
Event Noise 

Exposure Level 
(LA,E) 

Traffic volume (Large and Small sized 
vehicle) 

Road Structure  

Road width 

Number of lanes 

Single Event Noise Exposure Level is 
the integral, over time, of squared 
sound pressure of single event. On this 
case, the single event means one 
vehicle passing in front of the 
monitoring point. 

Calculate 
Equivalent 
Continuous 

Sound Pressure 
Level (Leq) from 
LAE and traffic 

volume. 
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Source: JICA Study Team, 2021 

Note: Both direction traffic 

Operation time: 8:00AM～16:00PM 

Methodology for Noise Impact Forecasting 

According to Environmental Impact Assessment Technique for Road Project, on traffic noise forecasting 

caused by operation of the construction vehicles, ASJ-RTN Model which was developed by Acoustical 

Society of Japan (ASJ) is applicable. In general, the impact from construction vehicle is generated in 

the area along the existing road. The construction vehicle will use existing road which are used by 

general traffic for transport construction machineries and materials. As a result of construction vehicle 

passing, the traffic flow will be increased from the traffic as usual. From the scenario above, the impact 

of the traffic noise can be calculated from the increment of the traffic flow of construction vehicles with 

using ASJ-RTN Model. 

The forecasting theorem is a same as the forecasting method for traffic noise in operational stage of 

newly constructed bypassing road. On the actual calculation process, the baseline noise level and traffic 

volume which is measured at the assessment point is required. The equivalent continuous noise level 

LAeq is given by:   

𝐿𝐴𝑒𝑞 = 𝐿𝐴𝑒𝑞∗ + ∆𝐿, 

∆𝐿 = 10𝑙𝑔{(10𝐿𝐴𝑒𝑞,𝑅/10 + 10𝐿𝐴𝑒𝑞,𝐻𝐶/10)/10𝐿𝐴𝑒𝑞,𝑅/10}, 

where: LAeq* is noise level of the baseline; 

LAeq,R is noise level of current traffic which is calculated by ASJ RTN-Model; 

and LAeq,HR is noise level of construction vehicles which is calculated by ASJ RTN-Model 

Figure 7-2: Flow Diagram of the ASJ RTN Method 

 

Source: Technical Note of PWRI No.4254, March 2013, Public Works Research Institute, Japan 

 

 

Traffic Noise Baseline 

LAeq* 

Traffic flow Baseline Assumed trip number of 
the Construction vehicle 

LAeq,R 

Noise level of current 
traffic which is 
calculated from ASJ 
RTN-Model 

LAeq,HR 

Noise level of 
construction vehicles 
which is calculated by 
ASJ RTN-Model. 

ΔL 

Noise increment by the construction vehicle 

The equivalent continuous noise level of the traffic at construction stage 
𝐿𝐴𝑒𝑞 = 𝐿𝐴𝑒𝑞∗ + ∆𝐿 
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Impact Forecasting at Source Point 

Noise level impact at the source point due to construction vehicles has been forecasted for 8 locations 

using existing traffic volume and daily traffic estimate during the construction period. Forecasting for 

rest of the 4-monitoring location has not been conducted since no road traffic available on those 

locations. Summary of the forecasting is given in Table 7-8. 

Table 7-8: Impact Forecasting at Source Point 

Sl.  

No. 

Location 

Code 

Location Name Baseline 

Noise 

Level 

(Leqday) 

Noise Level 

Increment 

ΔL 

Road 

Noise 

Level at 

peak 

month 

(Leqday) 

Bangladesh 

Standard 

1.  RS-01 

In front Upazila 

Health Complex, 

Patiya 

72.6 0.1 72.7 60 

2.  RS-03 

In front of BGC 

Trust Medical 

College, 

Chandanaish 

70.9 0.1 71.0 60 

3.  RS-04 

In front of Dohazari 

Jamijuri A. Rahman 

High School, 

Dohazari 

72.7 0.6 73.3 60 

4.  RS-05 

In front of Shahi 

Jame Mosque, 

Keranihat 

70.5 1.0 71.5 70 

5.  RS-06 

In front of Noyapara 

Baitul Mamur Jame 

Mosque, Padua 

70.1 1.2 71.3 70 

6.  RS-07 

In front of Citizen 

Park Community 

Center, Lohagara 

69.6 1.5 71.1 70 

7.  RS-08 

In front of 

Adhunagar Gul-E-

Jar Girls High 

School, Aziz Nagar, 

Chakaria 

71.1 0.0 71.1 70 

8.  RS-09 

In front of 

Fashiakhali Govt. 

Primary School, 

Chakaria 

71.1 1.2 72.3 70 

Note: Orange colure indicate exceedance of national standard of Noise Pollution (Control) Rules, 2006 

Source: Field Survey by EQMS, March-June 2021 and ASJ-RTN Model  

Results shows that, noise level at all monitoring locations will exceed the Bangladesh noise standards 

during the construction period. However, the construction vehicles will have less impact on the existing 
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noise level of the source point. Noise level at RS-08 won’t be impacted by construction activities since 

no construction vehicles will be there. 

Impact Forecasting at Receptor Point 

Noise level impact at the receptor point due to construction vehicles has been forecasted for eight 

locations using existing traffic volume and daily traffic estimate during the construction period. 

Forecasting for rest of the four-monitoring location has not been conducted since no road traffic 

available on those locations. Summary of the forecasting is given in Table 7-9. Results shows that, 

night noise level at all receptor point during pre-construction and construction period will exceed the 

Bangladesh noise standards. However, day time noise level in seven out of sixteen receptor point will 

exceed during the pre-construction period. During the construction period, day time noise level in nine 

out of sixteen receptor point will exceed during the pre-construction period. Overall, the construction 

vehicles will have less impact on the existing noise level at the receptor point. 
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Table 7-9: Impact Forecasting at Receptor Point 

Monitoring 

Location 

Forecasting 

Point  

Distance 

from the 

Road 

Center (m) 

Baseline Noise Level 

Forecasted Noise 

at Receptor (Pre-

Construction Period) 

Forecasted Noise 

at Receptor 

(Construction Period) 

Bangladesh Standards 

Daytime Nighttime Daytime Nighttime Daytime Nighttime Daytime Nighttime 

RS-01 
1 16.7 

72.6 69.6 
63.6 62.6 64.0 62.6 

60 50 
2 13.1 64.7 63.6 65.2 63.6 

RS-03 
1 11.6 

70.9 70.4 
69.8 69.2 70.0 69.2 

60 50 
2 12.1 69.7 68.7 69.8 68.7 

RS-04 
1 6.6 

72.7 69.3 
72.4 72.1 73.5 72.1 

60 50 
2 3.3 78.0 77.3 79.0 77.3 

RS-05 
1 6.8 

70.5 69.4 
74.0 73.5 75.5 73.5 

70 60 
2 16.4 68.5 67.4 70.1 67.4 

RS-06 
1 10.2 

70.1 67.8 
70.2 69.3 72.0 69.3 

70 60 
2 16.6 67.7 66.2 69.5 66.2 

RS-07 
1 10.7 

69.6 67.8 
67.2 67.7 69.8 67.7 

70 60 
2 11.7 67.1 67.0 69.5 67.0 

RS-08 
1 9.0 

71.1 67.7 
69.2 68.4 69.3 68.5 

70 60 
2 9.7 69.1 68.0 69.1 68.0 

RS-09 
1 16.6 

71.1 66.6 
66.6 64.9 68.5 64.9 

70 60 
2 13.6 67.7 65.6 69.5 65.6 

Note: Orange colure indicate exceedance of national standard of Noise Pollution (Control) Rules, 2006 

Source: Field Survey by EQMS, March-June 2021 and ASJ-RTN Model  
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Mitigation Measures for Noise Pollution during Construction Phase 

• The location of sensitive receptors should be considered during selection of road alignment; 

• Necessary evacuation, resettlement, and compensation plan should be prepared for sensitive 

noise receptors, if seems necessary. 

• A Noise and Vibration Management Plan shall be formulated in the Contractor’s Environmental 

Management Plan (CEMP); 

• A baseline noise study by measuring the noise produced by different types of machines and 

vehicles should be conducted by contractor following appropriate method before starting the 

civil works; 

• The machineries and vehicles should be maintained regularly to reduce their operation noise. 

A third-party inspection and certification of machineries and vehicles should be conducted by 

contractor before starting of works and in every six months onward; Over standard noise 

producing machines and vehicles shall not be allowed to operate in the project; 

• Noise barrier should be erected around construction site, especially for flyover and bridge 

construction; in case of road construction, noise barrier should be erected where any residential 

and commercial settlement and sensitive receptors like school, mosque, temple, hospital are 

present beside work site; 

• The machineries and vehicles should be equipped with muffler, silencer, foam, rubber and other 

sound soundproofing materials, whatever necessary, to reduce operation noise; the diesel 

generators should be covered with canopy; 

• On Friday and other national holidays, nor works shall be permitted; during working days, any 

noisy works shall not be conducted during night shift and prayer times;  

• All mixing and other plants like batching plant and asphalt plant should be operated in 

accordance with manufacturers recommendations, including sound proofing and to be located 

at a minimum distance of 200 m from sensitive receptors; the storage site, laydown area, 

construction camp shall be built maintain this distance criterion; 

• Stationary units, e.g., aggregate breaker, compressor should be placed in sound-absorbing 

areas or tents, which can reduce the noise level by up to 70%. 

7.1.5.2 Operation Phase 

During the operational phase, the main source of noise pollution is traffic on the road. Noise levels are 

anticipated to increase due to pressure horns. It can be estimated that ambient 

noise level will increase due to the increased traffic. However, the better road condition and less 

congestion on roads will reduce the net noise levels at market and other crowded places. The Noise 

levels are likely to reach the acceptable levels at a distance of 500 m from the road. Some sensitive 

locations within 500m of the road may be affected due to higher noise levels than the stipulated 45 

dB(A). 

7.1.5.2.1 Operation Noise Impact Forecasting 

ASJ RTN-Model 2018 has been used for noise level impact forecasting during operation period. A 

general outline for the considerations of ASJ-RTN Model are given below. 

Types of Roads: General roads (flat, bank, cut and viaduct) and special road sections (interchanges, 

junctions, signalized intersections, road tunnels, depressed/semi-underground roads, flat roads with 

overhead viaducts and double-deck viaducts). 

Traffic volume: No limitation. 

Running speed of vehicles: During the operation period, design speed for Main Road is 80 km/h and 

for Side Road is 65 km/h. 
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Forecasting range: Forecasting for operation period noise at future road has been made up to a 

horizontal distance of 1.2m from the road and up to a height of 12m above the ground. 

Meteorological conditions: No wind or strong temperature profile is assumed as the standard 

condition 

A tentative distribution of vehicles is given in Table 7-10 according to the traffic plan (FY 2040) for EIA 

Study. 

Table 7-10: Traffic Demand (FY2040) for future road during operation phase 

Area Road Large Small MC CNG Total 

Patiya 
Main 8,269 6,684 0 0 14,953 

Side 1,839 1,486 8,203 11,960 23,488 

Dohazari 
Main 12,749 10,618 0 0 23,367 

Side 3,315 2,821 5,957 10,355 22,448 

Keranihat 
Main 14,220 11,522 0 0 25,742 

Side - - - - - 

Lohagara 
Main 12,399 10,645 0 0 23,044 

Side 1,715 1,484 5,049 13,799 22,047 

Chakaria 
Main 10,526 8,818 0 0 19,344 

Side 917 776 6,599 18,577 26,869 

Source: JICA Study Team, 2021 

Cross section of the route alignment and details of the embankment height is given in Figure 3-6, 

Figure 3-7, Figure 3-8, Table 3-3, Table 3-4 and Table 3-5. 

Methodology for Traffic Noise Impact Forecasting during Operation of New Road 

According to Environmental Impact Assessment Technique for Road Project, on traffic noise prediction 

during operation of newly constructed road is shown in ASJ-RTN Model which was developed by 

Acoustical Society of Japan (ASJ). 

In the calculation of road traffic noise using LAeq,T, the basic procedure is to obtain the time history of LA 

observed at a prediction point (the unit pattern) for a single vehicle that is considered to be an omni-

directional point source passing along the road under consideration, and to calculate its time-integrated 

value over the duration of its passage. By taking account of the traffic conditions (traffic volume, vehicle 

type composition, etc.) in the above results, the time-averaged value of the noise at a prediction point 

in terms of energy is calculated. 

First, the objective road (lane) is divided into several sections (see Figure 7-3). Here, the running speed 

vi [m/s] and the A-weighted sound power level LWA,i of the running vehicle at the ith divided section should 

be regarded as constant. One of the sections is selected, and a representative point (source point) is 

set at the center point of the section, and the A-weighted sound power level LWA,I is set.  
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Figure 7-3: Sound Propagation from a sound source to a prediction point 

 
Next, the A-weighted sound pressure level LA,i at the prediction point is calculated according to 

calculation method of sound propagation. The sound exposure level for the ith section LEA,Ti ,i during 

the interval Ti, in which the vehicle exists in the ith section, is calculated as follows (see  

Figure 7-4). 

 

𝐿𝐸𝐴,𝑇𝑖,𝑖 = 𝐿𝐴,𝑖 + 10 ∙ 𝑙𝑜𝑔10
𝑇𝑖

𝑇0
  

 

where T0 = 1 s (the reference time). 

The above calculation is performed for every section. Then, the single-event sound exposure level LEA 

[dB] at the prediction point when a vehicle travels along the entire road (lane) is calculated as 

 

𝐿𝐸𝐴 = 10 ∙ 𝑙𝑜𝑔10 ∑ 10
𝐿𝐸𝐴,𝑇𝑖,𝑖

10𝑖  . 

 

The sound power level is dependent on the vehicle type. Therefore, LEA is calculated for each vehicle 

type, and the equivalent continuous A-weighted sound pressure level LAeq;T is calculated by taking into 

consideration the traffic volume for the vehicle type, 

𝐿𝐴𝑒𝑞,𝑇 = 10𝑙𝑜𝑔10

∑ 𝑁𝑇,𝑗10

𝐿𝐸𝐴,𝑗
10𝑗

𝑇
, 

 

where T [s] is the total time interval, LEA, j [dB] is the single-event sound exposure level for vehicle type 

j, and NT, j is the traffic volume (number of vehicles) of vehicle type j during the time interval T. 

 

Figure 7-4: Unit Pattern 

 
The road traffic noise forecasting model of Acoustical Society of Japan (ASJ RTN-Model) shows that 

LAeq of the traffic(vehicle) is based on the car size, traffic volume and road condition. For the calculation 

of LAeq on road traffic is calculated by following diagram.  
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Figure 7-5: Flow Diagram of the ASJ RTN-Model 

The Leq is calculated from traffic volume and LAE. The formula of calculation is; 

𝐿𝑒𝑞 = 10𝑙𝑜𝑔10
𝑁∙10

𝐿𝐴𝐸
10

𝑇
= 𝐿𝐴𝐸 + 10 ∙ 𝑙𝑜𝑔10

𝑁

𝑇
  

where  

N is traffic volume,  

LAE is Single Event Noise Exposure Level and 

T is the time of considered time zone (15(hours for daytime) x 3,600(sec) = 54,000(sec)). 

Impact Forecasting at Receptor Point 

Noise level impact at the receptor point due to operation of the vehicles has been forecasted for five 

locations using daily traffic estimate during the operation period. Summary of the forecasting is given in 

Table 7-11. Results shows that, noise level at all receptors point except daytime noise in Keranihat will 

exceed the Bangladesh noise standards during operation period. 

 

Traffic condition 

Road condition 

Calculate Single 
Event Noise 

Exposure Level 
(LA,E) 

Traffic volume (Large and Small sized vehicle) 

Speed of the Traffic 

Road Structure  

Road width 

Number of lanes 

Single Event Noise Exposure Level is 
the integral, over time, of squared 
sound pressure of single event. On this 
case, the single event means one 
vehicle passing in front of the 
monitoring point. 

Calculate 
Equivalent 
Continuous 

Sound Pressure 
Level (Leq) from 
LAE and traffic 

volume. 
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Table 7-11: Impact Forecasting at Receptor Point 

Monitoring 

Location 

Forecasting 

Point 

Distance from 

the Roadside 

(m) 

Baseline Noise Level 

Forecasted Noise 

at Receptor (Operation 

Period) 

Bangladesh Standards 

Daytime Nighttime Daytime Nighttime Daytime Nighttime 

Patiya 

Right Side 

Receptor 
1.2 

59.7 60.9 

67.4 70.5 

55.0 45.0 
Left Side 

Receptor 
1.2 67.7 70.3 

Dohazari 

Right Side 

Receptor 
1.2 

63.1 57.9 

61.9 65.1 

55.0 45.0 
Left Side 

Receptor 
1.2 62.2 64.8 

Keranihat 

Right Side 

Receptor 
1.2 

70.5 69.4 

64.1 67.4 

70.0 60.0 
Left Side 

Receptor 
1.2 64.5 67.1 

Lohagara 

Right Side 

Receptor 
1.2 

61.9 58.4 

62.2 65.4 

55.0 45.0 
Left Side 

Receptor 
1.2 62.5 65.1 

Chakaria 

Right Side 

Receptor 
1.2 

64.9 57.5 

61.7 64.9 

55.0 45.0 
Left Side 

Receptor 
1.2 62.0 64.6 

Note: Orange colure indicate exceedance of national standard of Noise Pollution (Control) Rules, 2006 

Source: Field Survey by EQMS, March-June 2021 and ASJ-RTN Model  
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Mitigation Measures for Noise Pollution during Operation Phase 

Mitigation measures will include:  

• It is suggested that suitable engineering measures such as sound barriers, road pavement 

design should be adopted to minimize the noise generation. 

• It is also suggested that surface roughness of the roads are maintained as per the 

design characteristics and honking should be discouraged through signboard 

displays. 

• Signs for sensitive zones (health centres / educational institutions etc.) to disallow 

the use of pressure horns; 

• Enforcement and penalties against traffic rules violators;  

• Tree plantation along the road side should carried out and 

• Noise monitoring shall be carried out as per the suggested monitoring plan. 

7.1.6 Vibration 

7.1.6.1 Construction Phase 

Vibration is very common outcomes from any development project. It is expected that, due to nature of 

this project, this project will also produce vibration during construction phase. This project includes 

bypass or outer road in four places and flyover in one place. The bypasses will mostly go through 

agricultural land and rural residential area. On the other hand, the flyover will go through an urban area 

with commercial and residential settlements on both sides. Therefore, it is perceived that, the impact of 

vibration generated from the construction of bypass roads will be less significant. On the other hand, 

the impacts will be significant in case of flyover construction, especially during piling works. 

7.1.6.1.1 Source of Vibration during Construction Works 

Major sources of impacts related to vibration are given below: 

I. Vibration will be generated during pile driving or bore piling, especially during construction of 

bridges and flyover; 

II. The construction activities using heavy machineries during soil compacting and rolling, lifting 

crane, etc. will generate moderate to high vibration; 

III. Substantial extent of vibration will be produced during sheet pile driving and dismantling using 

vibro hammer; 

IV. Ground vibration may be generated during the operation of heavy vehicles, i.e., lorry carrying 

viaduct segment, I-girder, and other heavyweight materials with moderate extent. 

7.1.6.1.2 Anticipated Vibration from Construction Works 

The vibration level is characterized by the maximum velocity or peak particle velocity (PPV) in the 

vertical direction because it is less influenced by the alignment of the geophone than the longitudinal or 

transversal components. This project will use several construction equipment that may generate 

vibration during operation of those machines, especially during bridge and flyover construction. The 

extent of vibration depends on the characteristics of both origin and receptors. Several factors related 

to the source of vibration like the age of machine and parts, workload, etc. can differ the vibration it 

generates. On the other hand, the characteristics of soil and structures can influence then magnitude 

of vibration felt in the receiving end. Table 7-12 presents some typical figure of vibration originated from 

different construction equipment at various distances. However, these values are only for understanding 

their potential impacts. The original values in construction site may differ due to the characteristics of 

machines and soil.  



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 7-25  

 

Table 7-12: Typical vibration generated from different construction equipment 

Sl. No. Construction Equipment Receptor Distance Vibration (mm/s) 

1 Excavator (V Bucket) 2.5 1.36 

5 1.33 

6 0.66 

6.6 0.51 

10 0.215 

2 Excavator (Ripper) 4 1.36 

10 0.38 

11 0.095 

3 Vibrating Ripper 2 4.31 

10 1.85 

15 1.39 

4 Hydraulic Hammer 2 3.33 

3.5 1.99 

5 1.36 

8.5 0.90 

10 0.40 

5 Bulldozer 3 2.5 

5 1.77 

7 1.58 

8.5 0.45 

11 1.36 

6 Vibrating Roller 1.5 3.33 

3 15.76 

5 4.54 

7 5.44 

8.5 4.31 

10.5 1.27 

Source: Rodriguez and Bascompta (2000)26 

7.1.6.1.3 Applicable Standards for Construction Vibration 

There is no vibration standard established in the legislations of Bangladesh. Therefore, the standards 

of other countries have been reviewed to suggest a standard for this project. Table 7-13 shows the 

vibration standards for construction works in different countries. The table shows that the vibration 

standards in different countries vary with the characteristics of receptors like historical building, 

domestic site development, industrial site development, residential development, commercial 

development, concrete structure, timber, etc. The standard of Japan set for construction work (75 VdB 

or 1.4 mm/s PPV) seems stricter that the standards set by other countries. While the standards in other 

countries are vary for different types of receptors, the Japanese standard is applicable for all kinds of 

receptors. In case of Australia standard, the reference values are set for historical building, residential 

area, and commercial areas. On the other hand, the USA standards are classified into four classes 

based on the building materials of the receptor and structures and their structural strength. The types 

of receptors for USA standards are reinforced cement concrete (RCC), cement concrete (CC), 

timber/mason, and extremely susceptible to vibration. In case of India, there are three types of receptors 

 
26  Rodriguez R and Bascompta M (2000) Vibration Analysis and Empirical Law Definition for Different Equipment in a Civil 

Construction. Applied Sciences 10: 4689 
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like historical buildings, residential, and industrial site. Reviewing the vibration standard for construction 

works in different countries, the Japanese standard can be recommended for this project.  

Table 7-13: Vibration Standards for Construction in Different Countries 

Country Criteria Standard 

India (CMRI) Historical buildings 

Domestic site development 

Industrial site development 

2 mm/sec PPV 

5 mm/sec PPV 

12.5 mm/sec PPV 

Australia Historical buildings 

Residential development 

Commercial development 

2 mm/sec PPV 

10 mm/sec PPV 

25 mm/sec PPV 

USA RCC 

CC 

Timber/ Mason 

Extremely susceptible to 

vibration 

0.5 in/sec (12.7 mm/s, 102 

VdB) 

0.3 in/sec (7.6 mm/s, 98 VdB) 

0.2 in/sec (5 mm/s, 94 VdB) 

0.12 in/sec (3 mm/s, 90 VdB) 

Indonesia Jakarta Metro (During 

Construction) 

85 VdB 

Japan During Construction 75 VdB 

7.1.6.1.4 Impact Forecasting 

Vibration impact in the alignment of existing highway has been forecasted using current traffic volume 

and construction vehicles trip per day during construction period. Details of the vibration impact 

forecasting are discussed below. 

Vibration Impact Forecasting Methodology 

Public Works Research Institute (PWRI) of Japan developed traffic vibration model for EIA study. That 

model can estimate traffic vibration around road based on the traffic volume. This forecasting method 

can calculate ten (10) percentile value of the traffic vibration level which can compare with vibration 

standard value of Japan. This forecasting method is based on the statistical data of road vibration from 

a lot of experiment result. The ten-percentile traffic vibration level L10 is given by:  

𝐿10 = 𝐿10∗ + ∆𝐿, 

∆𝐿 = 𝑎 ∙ 𝑙𝑔(𝑙𝑔𝑄′) − 𝑎 ∙ 𝑙𝑔(𝑙𝑔𝑄), 

where  

L10
* is the Baseline of 10-percentile value of vibration level; 

Q is the Equivalent traffic volume (Baseline) per lane and 500 seconds; 

Q’ is the Equivalent traffic volume (construction period) per lane and 500 seconds; 

and a is constant. (a=47) 

Q and Q’ are given by 

𝑄 =
500

3,600
×

1

𝑀
× {𝑁𝐿 + 𝐾 × 𝑁𝐻} and 𝑄′ =

500

3,600
×

1

𝑀
× {𝑁𝐿 + 𝐾(𝑁𝐻 + 𝑁𝐻𝐶)}, 

where 

NL is the Baseline traffic flow of small vehicles per hour; 

NH is the Baseline traffic flow of large vehicles per hour; 

NHC is the Assumed trip number of the Construction vehicle(large) per hour; 

and K is constant. (K=13). 
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Figure: The flow diagram of vibration level for construction vehicles on existing road (Technical Note 

of PWRI No.4254, March 2013, Public Works Research Institute, Japan). 

Construction Vibration Impact Forecasting 

Vibration level impact at the at the alignment of the existing highway due to construction vehicles has 

been forecasted for 8 locations using existing traffic volume and daily traffic estimate during the 

construction period. Forecasting for rest of the 4-monitoring location has not been conducted since no 

road traffic available on those locations. Summary of the forecasting is given in Table 7-14. 

Table 7-14: Construction Vibration Impact Forecasting 

Sl.  

No. 

Location 

Code 

Location Name Baseline 

Vibration 

Level (dB) 

Vibration 

Level 

Increment 

ΔL 

Traffic 

Vibration 

Level of 

Construction 

period (dB) 

Japanese 

Standard 

9.  RS-01 

In front Upazila 

Health Complex, 

Patiya 

47.5 1.3 48.8 65 

10.  RS-03 

In front of BGC 

Trust Medical 

College, 

Chandanaish 

51.2 0.3 51.5 65 

11.  RS-04 

In front of Dohazari 

Jamijuri A. Rahman 

High School, 

Dohazari 

47.6 1.9 49.5 65 

Traffic Vibration 
Baseline L10

* 
Traffic flow Baseline Assumed trip number of the 

Construction vehicle 

Q 

Equivalent traffic 
volume (Baseline) per 
lane and 500 seconds 

Q’ 

Equivalent traffic volume 
(construction period) per 
lane and 500 seconds 

vibration increment by the construction vehicle 

 

Traffic vibration level at construction stage 

∆𝐿 = 𝑎 ∙ 𝑙𝑔(𝑙𝑔𝑄′ ) − 𝑎 ∙ 𝑙𝑔(𝑙𝑔𝑄) 

𝐿10 = 𝐿10∗ + ∆𝐿 
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Sl.  

No. 

Location 

Code 

Location Name Baseline 

Vibration 

Level (dB) 

Vibration 

Level 

Increment 

ΔL 

Traffic 

Vibration 

Level of 

Construction 

period (dB) 

Japanese 

Standard 

12.  RS-05 

In front of Shahi 

Jame Mosque, 

Keranihat 

45.6 3.2 48.8 65 

13.  RS-06 

In front of 

Noyapara Baitul 

Mamur Jame 

Mosque, Padua 

48.2 3.7 51.9 65 

14.  RS-07 

In front of Citizen 

Park Community 

Center, Lohagara 

49.9 5.1 55.0 65 

15.  RS-08 

In front of 

Adhunagar Gul-E-

Jar Girls High 

School, Aziz Nagar, 

Chakaria 

41.2 0.0 41.2 65 

16.  RS-09 

In front of 

Fashiakhali Govt. 

Primary School, 

Chakaria 

46.9 4.7 51.6 65 

Note: There is no vibration standard in Bangladesh, since the project is JICA financed project, Japanese standard 

is used for this project  

Source: Field Survey by EQMS, March-June 2021 and ASJ-RTN Model  

Results shows that, vibration level at all the prediction point are within the Japanese vibration standards 

during the baseline and construction period. However, the construction vehicles will have less impact 

on the existing vibration level. Vibration level at RS-08 won’t be impacted by construction activities since 

no construction vehicles will be there. 

Mitigation Measures for Vibration during Construction Period 

• The route alignments and design and construction specifications should be determined 

considering the vulnerable receptors of vibration; 

• The design and construction specifications should consider less vibration generation. 

• Concurrent works that produce vibration should be avoided. Instead, vibration producing works 

will be conducted with intervals of work place and time; 

• An assessment should be conducted to estimate the vibration tolerance level of adjacent 

infrastructures in flyover and bridge construction areas before starting of civil works. If found 

vulnerable, then necessary measures like cut-off trench; temporary evacuation, resettlement, 

and compensation should be implemented; 

• The demolition works should not be conducted concurrently, but with intervals of time and 

buildings. 

7.1.6.2 Operation Phase 

During the operation phase, the main source of vibration is traffic on the road. It can be estimated that 

vibration level will increase in future road area due to the increased traffic. However, the vibration levels 
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are likely to be within the acceptable levels. In general, road traffic vibration has a significant impact 

when the distance between the traffic lane of a vehicle and the point of receptor is closer. Specifically, 

the effect is greater when traffic lanes and residential houses are closely located. Since the distance 

from the main and service road lanes is large from the residential area in the proposed project with 

bypassing road, the impact of road traffic vibration is expected very small. The most important vibration 

impact that must be considered in this construction vehicles using the existing narrow road during 

construction phase, the quantitative impact of which is mentioned in the previous section. 

Mitigation Measures for Vibration during Operation Period 

• No additional mitigations are required. 

7.1.7 Ground Subsidence/Landslide 

7.1.7.1 Construction Phase 

The occurrence of ground subsidence and landslide mostly depends on the geologic characteristics of 

the concerned area, including the lithology of aquifer underneath and condition of water table. These 

matters should be considered during design of the project.  

There will be requirement of soil for road construction. For this reason and for foundation of bridges and 

flyover, soil excavation is required. Therefore, there would be a nominal chance of landslide during and 

after the excavation of pile foundation and borrow pit. Landslide typically occurs in monsoon season 

due to excessive rainfall induced erosion and loosening of soil. The Chittagong Hill Tracts, the hilly 

region on the eastern side of the project, is a landslide prone area. However, the project location is 

situated in comparatively plain land that reduces the susceptibility of landslide significantly. Landslide 

in pile foundation and borrow pit may cause minor injury to fatal accidents, if happened. Despite their 

low chance to occur, some mitigation measures need to be implemented. 

Mitigation Measures for Landslide Hazard during Construction Phase 

• A lithological study should conduct to assess the formation of aquifer underneath, including 

water table for predicting any future subsidence; 

• The findings of the study should be considered during design of the roads and flyover. 

• Pile foundation and borrow pit area should be enclosed with hard barrier during excavation to 

prevent public exposure; 

• During pile cap breaking and foundation works, shore piling/shoring using steel sheet and/or 

shoring beam shall be installed to prevent bank collapse or ground subsidence due to erosion, 

loosening of soil, and overweight materials on bankside. 

• There should be first aid box and ambulance (during heavy works) onsite for emergency 

response to the affected workers, if any landslide happened. 

7.1.7.2 Operation Phase 

The chance of occurring ground/road subsidence is very minimal, but still, it can happen. The roads will 

be constructed by filling and compaction of soil and sand. The subsidence may be caused by natural 

processes or by human activities. The former type may include earthquake, slope failure and erosion, 

loosening of soil and slope due to infiltration and percolation of water during heavy rainfall, etc. On the 

other hand, the human factors may involve construction faults, for instance, improper compaction of soil 

and sand, using of low-quality materials; excessive withdrawal of groundwater from aquifer underneath; 

operation of overweight vehicles, etc. This occurrence can cause damage to the property and life. 

However, this impact is less significant as happening of this incident is rare. 

Mitigation Measures for Subsidence Hazard during Operation Phase 

• The soil and sand should be tightly compacted reducing porous space well during construction 

of the roads; 
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• The slope could be paved to prevent infiltration and percolation of water and erosion; 

• Drainage system should be sufficient to discharge water from road surface after rainfall; 

• Operation of overweight vehicles should be prohibited and strictly monitored. For this purpose, 

weigh station can be installed to monitor the weight of the vehicles. 

7.1.8 Offensive Odors 

7.1.8.1 Construction Phase 

The implementation of this project involves several types of construction works that may generate 

substances with bad odors. For example, land preparation and clearing work, sewage from mobile and 

stationary toilets, solid waste, slurry, etc. However, considering the possibility of producing such bad 

odor and its public exposure level, the impact is seemed less significant. 

Mitigation Measures for Offensive Odors during Construction Phase 

• The sewage sludge generated from stationary toilets in offices, workers accommodation, and 

construction yards should be managed with sanitary pit and shall not be released in open 

environment; 

• The solid wastes and slurry from batching plant shall not be disposed in open place without 

following the instruction given in waste management plan. 

7.1.8.2 Operation Phase 

Any impact related to offensive odors is not expected during operation phase of the project. 

7.1.9 Bottom Sediments 

7.1.9.1 Construction Phase 

This project requires large scale earth works, including removing of topsoil and site clearance, 

excavation, filling with soil and sand, rolling and compacting soil and sand, piling, etc. These works will 

generate sediments that may discharged into water body by surface runoff and wind erosion and 

transportation. Moreover, oil and grease can also be reached nearby water body. These sediments 

generated from the construction site may deteriorate the bottom sediments of nearby rivers and other 

streams. This will also be a threat for aquatic organisms. Since there are rivers and streams in and 

around the alignments of the project, the potential impact from bottom sediments is significant. 

Mitigation Measures for Bottom Sediments during Construction Phase 

• Sediment fence/silt fence should be installed on the bank of rivers, canals, and ponds nearby 

the project to prevent sediment discharge into the water; 

• Slurry from batching plant should be dried up in a location away from water body. During 

monsoon season, a sediment fence should be installed around this site to prevent rainfall 

induced runoff carrying sediments from this site; 

• No oil and lubricant shall be disposed or discharged into water body. Oil water separator should 

be used in the drainage outflow of construction yard; 

• The sediment mixed water should be settled in drain by check dam to allow sedimentation. 

Later, the sediments will be scrapped and dried up in designated place (as per serial II). 

7.1.9.2 Operation Phase 

The chance of releasing sediments by water and wind into water body from the project will decrease 

significantly. However, the sediments still can be generated from slope erosion of the roads, if remained 

unpaved or uncovered with grass. In case of flyover, the impact is not expected. 

 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 7-31  

 

Mitigation Measures for Bottom Sediments during Operation Phase 

• The footpath and slope should not remain uncovered. Instead, they should be paved or covered 

with grass. This will reduce soil erosion and sediment production. 

7.1.10 Flood and Drainage 

7.1.10.1 Construction Phase 

Flooding and drainage are two of the most significant and obvious impacts in Bangladesh, especially in 

the case of road embankment construction. It is because it may create water logging by blocking surface 

drainage. It can also interrupt irrigation and natural water courses. Within the project area flooding is a 

significant problem during the rainy season. Flooding or drainage congestion and water logging will 

occur in the Project Area during severe rainfalls in the monsoon reason. The construction of a wide 

road embankment may have impacts on the roadways corridor. Unless adequate drainage is allowed 

in the embankment the potential exists for it to act as a dam, impounding rainwater may occur in the 

vicinity of the roadsides and settlement areas. It can be seen from Figure 4-59 that the alignments of 

Patiya, Dohazari, and Lohagara Bypass are located in moderate flash flood prone areas. Hence, the 

alignments may create blockage of flood induced water making the inundation to stay for longer times. 

On the other hand, the location of Keranihat and Chakaria sub-projects are not situated in flood prone 

area. However, this flood zoning is conducted considering wide scale of area, while local scale flood or 

inundation could be occurred for short or longer times due the development works. The design of the 

road should ensure that no flooding is worsened within the vicinity of the area and preferably is reduced 

through good design. 

The major earthworks may interrupt the existing surface water hydrology, ground water flow, and water 

management practices in project areas. The project will require several types of permanent and 

temporary infrastructures and facilities like construction yard, workers camps, project office, stack-yards, 

materials stockpiles, etc. These works could potentially disrupt the natural cross drainage and might be 

the cause of flooding, which may have localized or regional impacts. Furthermore, the excavation of fill 

materials for construction of road embankment will result in an increased extent of open water during 

monsoon. 

Mitigation Measures for Flood and Drainage during Construction Phase 

• A catchment level surface drainage/hydrological study should be conducted as part of feasibility 

study to determine the drainage slope and direction; 

• The height of the road embankments and bridges should be determined after analyzing the 

historic flood depth data; 

• Provide adequate number of cross drainages opening for facilitating irrigation on adjacent 

agricultural land; 

• Provide appropriate pipe culverts, box culverts and bridges on the road with adequate opening 

for cross drainage of the catchment area, so that they can safely handle a 20-year frequency 

of flood; 

• All drains need to be designed so that runoff resulting from storms to a specified 

frequency of occurrence can be drained off immediately without overflowing or not 

being impounded in lower level of the Project Area; 

• In case of bridge construction, the river morphology should be examined to determine effects 

on river bed and banks erosion during flooding. 

• Temporary drains should be constructed in and around the construction sites to ensure water 

flow (by gravity or pumping) to the river or nearest water course for preventing water logging; 

• All rainwater and construction induced stagnant water/inundation should be drained 

immediately by pumping or drains so that they do not cause disturbance and hazard to the local 

community, farmers, and road users. 
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• Temporary cross drainage facilities should be arranged for water flow and irrigation purpose of 

nearby agricultural lands. 

7.1.10.2 Operation Phase 

Any major impacts related to flooding and drainage are not expected during operation phase provided 

that the mitigation measures are perfectly implemented during pre-construction and construction period. 

However, some minor impacts related to inundation or drainage congestion may occur for short period, 

if any design error occurred. 

Mitigation Measures for Flooding and Drainage during Operation Phase 

• Stagnant water from temporary inundation should be pumped out on emergency basis to 

reduce public disturbance; 

• The cross-drainage infrastructures should be maintained by cleaning and dredging regularly to 

keep them operational, especially during monsoon season. 

7.1.11 Source of Materials and Haul Routes, and Disposal 

Sites 

7.1.11.1 Construction Phase 

The required fill materials will be sourced by dredging. There will be some disposal sites for spoil, slurry, 

waste concrete, and solid waste.  

At this stage it is not possible to carry out an environmental review of the sources of all material. The 

precise location can only be determined once the contractors have been selected and they have made 

their own decisions on sources and availability. Nevertheless, it is essential that all contractors follow 

good environmental standards for selection and extraction in accordance with national environmental 

regulations. 

Major sources of impacts are given below: 

• The borrow pits, haul route, and disposal sites may cause land use change and loss of 

agricultural land; 

• The waste disposal site may cause land degradation and contamination; 

• The borrow pits will increase open water, which may cause mosquito breeding; 

• Danger to other roads users, in particular pedestrians and non-motorized and farm vehicles. 

Mitigation Measures during Construction Phase 

• The borrow pits and disposal sites should be constructed avoiding arable lands (three-cycle per 

year) and away from settlement area; 

• Minimize the use of earth/topsoil as filling materials for road embankment. Instead, maximize 

the use of dredged materials as filling materials; 

• The waste disposal sites should be away from water body; the spoil disposal site should be 

levelled and compacted regularly; 

• Larvicide and adulticide should be applied for controlling mosquito; 

• The haul route and schedule should be selected causing least disturbance to local community 

and traffic. 

7.1.11.2 Operation Phase 

No further borrow pit and waste disposal site will be required during operation phase. However, if the 

previously constructed pit and disposal site remains abandoned as like before, they may cause some 

problems in environment. The waste disposal sites can spread contamination through leaching and 

surface runoff. The borrow pits will be polluted and will harm surrounding environment. 
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Mitigation Measures during Operation Period 

• The solid waste disposal sites should be temporary. The land of disposal site should be 

reclaimed following appropriate procedure after completion of the project; 

• The abandoned borrow pits can be usable for fishing and recreational activities. Some borrow 

pits can be refilled with sand, if found feasible. 

7.2 Impacts on Ecological Resources  

7.2.1 Protected Area 

There are eight Protected Areas (PAs) nearby to the Chattogram-Cox’s Bazar Highway which are 

Dudpukuria-Dhopachari Wildlife Sanctuary, Chunati Wildlife Sanctuary, Fashiakhali Wildlife Sanctuary, 

Medhakacchapia National Park, Sangu Wildlife Sanctuary, Himchari National Park, Sheikh Jamal Inani 

National Park and Teknaf Wildlife Sanctuary. Considering the nature (Linear Road) of the project, up to 

2.0 km on both sides of the alignment has been considered as the project AOI for primary data collection 

purpose. Within the project AOI, only Fashiakhali Wildlife Sanctuary is located at Chakaria Bottleneck. 

However, this bottleneck is not intersecting the Fashiakhali Wildlife Sanctuary. Also, there is no gazetted 

buffer zone available for any of the PAs concerned for this project.  

Fashiakhali Wildlife Sanctuary is enriched with biodiversity and managed by Forest Department. 

According to the Wildlife (Conservation and Security) Act (2012), a set of activities including disturbing 

or threatening any wildlife, dumping any materials detrimental to wildlife and entering or residing in a 

sanctuary are prohibited. Figure 7-6 shows the map of nearby protected areas of the project locations. 

7.2.1.1 Construction Phase 

The construction activities relating to workers’ movement, improper waste disposal, and lack of training 

and proper awareness of workers may pose potential threat for PAs within the project AOI. 

Mitigation Measures during Construction Phase 

• No access for any construction activities allowed into the PAs.  

• No disposal of construction and other wastes allowed into the PAs. 

• No construction of labor camps will be allowed within 2 kilometers of the boundary of the PAs. 

• No poaching will be done.  

• Workers will be trained not to disturb or threatening any wildlife and natural resources of the 

PAs. 

7.2.1.2 Operation Phase 

During the operation phase, workers will not be employed anymore. However, minor impacts from 

speedy driving and improper use of horns may impact the wildlife of the PAs.  

Mitigation Measures during Operation Phase 

• Proper signage for skipping horns and speed limit to be installed near the PAs. 
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Figure 7-6: Nearby protected areas of the project locations 
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7.2.2 Biota and Ecosystem 

7.2.2.1 Construction Phase 

In the project AOI, 13 species of aquatic plants and 68 species of terrestrial flora from homestead 

vegetation and 44 species of terrestrial flora from hillside forest were recorded. Also, 12 species of 

amphibians, 25 species of reptiles, 19 species of mammals, 86 species of birds and 12 species of fishes 

were recorded in this study. No threatened species were observed expect four mammals and few trees.  

Garjan (Dipterocarpus turbinatus) is considered as Vulnerable (VU) following The IUCN Red List of 

Threatened Species; Version 2021-2. But this species is very common in the forested habitat and 

hillside vegetation. Ganges River Dolphin was only reported from the Sangu River at Dohazari 

bottleneck by the consultation with local community people and Local Forest Department. Asian 

Elephant (Elephas maximus), Barking Deer (Muntiacus muntjac), Wild Boar (Sus scrofa) and Rhesus 

Macaque (Macaca mulatta) were only be very rarely reported at and around the area of Fasiakhali 

Wildlife Sanctuary and Kakara Reserved Forest. However, there are no habitats for these species and 

no active migration route of Asian Elephant in the bottleneck site of Chakaria. Therefore, these 

threatened species are unlikely to be impacted due to the project activities. 

Before and during the construction phase, vegetation removal along with tree felling will be done on the 

ROW and the areas where trees might create a safety hazard to the future operation of the road. A total 

of 85,402 nos of trees (18,353 trees from Patiya Bottleneck, 10,639 trees from Dohazari Bottleneck, 

30,785 trees from Lohagara Bottleneck, 2,741 trees from Keranihat Bottleneck and 22,884 trees from 

Chakaria Bottleneck) will be affected. This will lead to loss of habitat and habitat quality degradation for 

wildlife particularly birds and mammals that rely on trees for their habitat and food source. 

The above-mentioned trees have been categorized as fruit bearing, timber type, firewood, medicinal, 

bamboo, cane bush, papaya, and banana. Size and species will be finally assessed by the Forest 

Department during the land acquisition process, and compensation will be paid adding 100% premium 

as per ARIPA 2017. The owners of fruit trees (large and medium sizes) will get fruit compensation at 

30% of the timber value. Details of the area of logging expected in the MJB sections of the project are 

given in Appendix G-01. 

During the construction phase, dust will be produced due to vehicle movement and construction-related 

activity. Dust, as well as exhaust from construction material carrying vehicles, will settle down to 

surrounding vegetation which will lead to hinder the physiochemical process of plants i.e., 

photosynthesis, respiration, etc. This will result in to decrease in plant growth and future germination. 

In addition, pollution of surface water caused by construction of culverts and bridges, spillage of 

chemicals, run off the wastewater, disposal of solid and liquid waste into the water body may impact 

aquatic vegetation. Excavation of borrow pits, vehicle movement and other construction activities may 

cause soil erosion, soil compaction, destruction of terrestrial vegetation and injury of fauna. To 

compensate this impact, a greenbelt plantation plan will be implemented for replantation of saplings 

after assessing the trees to be felled with the support of the Forest Department. 

Major sources of impacts are given below: 

• Removal of vegetation and/ or loss of trees in the ROW and areas where trees might create a 

safety hazard to the future operation of road 

• Dust and exhausts produced from vehicle movement and construction-related activity 

• Pollution of surface water caused by constriction of culverts and bridges, spillage of chemicals, 

run off the wastewater, disposal of solid and liquid waste into the water body resulting to impact 

on aquatic vegetation  

• Hunting of wildlife and birds during construction. 
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Mitigation Measures during Construction Phase 

• No trees shall be felled unless they are directly in the ROW and clearly defined, or unless they 

created a safety hazard to the future operation of the road. 

• Secure permit from Forestry Department prior to tree cutting /removal. 

• Cutting of large trees that harbor and encourage wildlife must be kept to a minimum. 

• No trees shall be felled unless they are directly in the ROW and clearly defined, or unless they 

created a safety hazard to the future operation of the road. 

• Cutting of large trees that harbor and encourage wildlife must be kept to a minimum. 

• Vegetation adjacent to the ROW should not be used as fuelwood for heating bitumen during 

construction activities. 

• Restrict and enforce dumping and storage of spoil and other materials close to trees to ensure 

that trees and plants are not damaged.  

• Hunting the birds and other animals by construction workers should be prohibited at the 

construction sites. 

• Topsoil in the vicinity of tree felled should be reused for new planting. 

• Avoid major construction activities during night hours. 

• Advise and educate contractors and workers to ensure the conservation of natural resources. 

• Upon completion of embankment works turfing and planting should be done on embankment 

and slopes. Dense and well-rooted growth of permanent grasses should be planted to eliminate 

dust and erosion.  

• Camp sites and asphalt plants to be established on waste/barren land rather than on forested 

or agriculturally productive land. 

• Borrow pits (if any) to be fenced to protect animals. 

• In accordance with the normal practice of the Forest Department, 2 new trees should be planted 

for each tree felled. Replanting along the roadway should consist of a multi-species mix of local 

vegetation including fruit trees, fast-growing (fuel) trees and timber trees. 

• Replanting along the roadway and all other areas should consist of a multi-species mix of local 

vegetation including fruit trees, fast-growing (fuel) trees and timber trees. 

• Replanting of trees along the roadsides and all other areas will be done through the 

implementation of the Social Afforestation Program by FD and NGO/RHD. It will offer a 

significant opportunity to bring benefits to the local community and Project Affected Persons 

(PAP’s), vulnerable groups, particularly women by direct involvement in the program. 

• Forestation programme should be initiated, covering the road ROW, any embankments, and 

land near bridges and culverts to compensate for the loss of vegetation, to reduce the risk of 

erosion of the banks, and finally as a noise-reducing wall. 

• Mitigation measures for other pollution control stated in the EMP are applicable. 

7.2.2.2 Operation Phase 

During operation phase, tree plantation programme will be continued for its proper establishment to 

offset the impacts caused by vegetation removal during construction phase. (see Appendix G for 

specific details of the planting plan). Dust produced from vehicle movement and disturbances caused 

by domestic and wild animals may impact the newly planted saplings. Therefore, it is necessary to 

ensure proper implementation of the greenbelt plantation plan. Impacts during operation phase are 

likely to be as follows: 

• The survival rate and growth of newly planted saplings may be impacted.  

• Killing of animals in road accidents 

Mitigation Measures during Operation Phase 

• Proper care to be taken for newly planted saplings. 
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• Provide mulching and fencing for these saplings as necessary. 

• Low width under passes with the provision of small net on both side of the road shall be made 

where the animal movement is frequent. 

7.2.3 Fisheries and Aquatic Biology 

7.2.3.1 During Construction Phase 

Construction activities at bridges/ culverts may affect fish health and fish migration of the water bodies. 

Commercial fishing pond and large water bodies may be impacted due to improper waste disposal. In 

addition, bottom sediments generated from construction sites are potential threat to aquatic organisms. 

Oil and grease produced from construction sites will also deteriorate the aquatic ecosystem of nearby 

rivers and other water bodies. In addition, Ganges River Dolphin was reported from the Sangu River at 

Dohazari bottleneck by the consultation with local community people and Local Forest Department. Due 

to aforementioned impacts on waterbodies during bridge construction may lead to affect the migration 

and behavioral responses of them. 

Mitigation Measures during Construction Phase 

• Fish migration routes need to be considered during the construction period. 

• Ensure no disposal of construction materials or wastes in any nearby commercial fishing areas. 

• Disposal of dredged materials will be taken place in the deepest parts of rivers. 

• Proper implementation of Section 10: Bottom Sediments to be followed. 

• Manage all liquid waste disposal and ensure no accidental spills of liquid waste into the river. 

• Construction not to be undertaken during high flood. 

• Bridge construction activities in the river must be avoided during the fish breeding season (July 

to September)  

• Consider avoiding fish ponds during land acquisition.  

• Ensure to have no adverse impact on fishing projects and fishing ponds in the project AOI. 

•  Waterbodies shouldn’t get disrupted and natural water flow should be ensured during 

construction. 

•  All activities in the land and river should be done within the designated areas. 

•  Follow the below mitigation measures for the protection of Ganges River Dolphin during bridge 

construction activities in the Sangu River 

a.  Check for dolphins at a radius of 500 meter before starting dredging and piling 

activities  

b.  Avoid monsoon season for dredging and piling activities  

c.  Piling should be paused if dolphins are found nearby and let them leave the area  

d.  Acoustic enclosures will be placed to reduce air noise during the piling operation 

7.2.3.2 Operation Phase 

The newly constructed bridge/ culvert may affect water flow and therefore hamper fish migration. In 

addition, Construction of road and bridge may impact on fish production. 

Mitigation Measures during Operation Phase 

• Ensure sufficient water flow and fish migration facilities. 

• Consult with the local fisheries department to enrich the fisheries resources; 

7.3 Impacts on Social Environment 

The assessment of socio-economic impacts has been undertaken with respect to the receptors across 

natural capital, human capital, social capital, economic capital and physical capital to have a significant 

interaction with the activities linked to the project across its lifecycle. For assessment of impacts, the 
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project lifecycle has been divided in to two phases – (i) Construction phase (this includes the pre-

construction phase also); and (ii) Operation phase. 

7.3.1 Involuntary Resettlement 

7.3.1.1 Before/During Construction Phase 

The construction phase of the project will involve the pre-construction preparatory phase and intense 

construction activities which require site preparation, transportation of construction material, rapid 

mobilization of labour force etc. The significant impacts which are expected for involuntary Resettlement 

during construction phase include: 

• Loss of Land 

• Loss of structure 

• Loss of Livelihood 

As per RAP study, A total of 405.1965 acres private land will need to be acquired for five major 

bottleneck sections. More than 2500 PAUs including residential HHs and shops, plain land owners have 

been affected by the project interventions. Besides, 31 community properties and 13 offices/institutions 

are also affected among which 20 CPRs and 10 offices will be relocated elsewhere. Apart from the HHs 

and shops, 573 tenants, 641 wage laborers and 206 vendors are also affected within the proposed 

ROW.  

Major impacts on project-affected units (PAUs ) were identified at Chattogram district (520 PAUs), 

followed by Cox's Bazar district (224 PAUs) and Bandarban district (7 PAUs). Among the total affected 

PAUs, there are 33 community property resources (CPRs) and office/institutions, out of which 27 

CPRs/offices are at Chittagong, six at Cox's Bazar, and no CPR at Bandarban. Apart from the CPRs, 

many business premises are affected in the project area. Total 3123 persons in 715 households 

(excluding CPRs) are affected. The details of involuntary resettlement have been described in 

Resettlement Action Plan report. 

The impact magnitude is high therefore the impact is significant.   

Mitigation Measure during Construction Phase 

• A detailed assessment will be carried out during the detail measurement survey to determine 

the extent of impact and usage of land; 

• Where procuring of private land cannot be avoided and it will be done through land acquisition 

process through the enforcement of Acquisition and Requisition of Immovable Property Act, 

2017 (ARIPA), the land owner will be duly compensated as per the provisions mentioned in the 

Entitlement Matrix of Resettlement Action Plan; 

• Compensation will be provided to the affected as per Cash Compensation Law (CCL) as 

specified in ARIPA, 2017 or replacement cost, whichever is greater; 

• In the case of leaseholder, the affected persons will be assisted in identifying alternative 

location. 

• Stakeholder Engagement Plan and Grievance Redressal Mechanism should be implemented; 

• Compensation for loss of income and other investments related loss for the affected households 

will be assessed, determined and paid based on the entitlements specified in the entitlement 

matrix of Resettlement Action Plan (RAP); 

• The Concessionaire has to establish an effective grievance redress mechanism, which should 

be properly communicated to all the affected persons and stakeholders; this will be a platform 

to raise their concerns and complaints; 

• In case the affected person is not satisfied with the compensation, he/she has the right to 

express concern through formal application to the grievance process; 

• It should be ensured that compensation for the income loss is paid to the affected persons 

before the start of any physical work; 
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• The contractor should ensure that the construction work takes place during lean business hours 

and during the night to avoid major disruption; 

• The contractor should inform all the stakeholders well in advance (at least 30 days) before the 

start of the construction work, to enable shop owners to stock up and remain unaffected if 

vehicles delivering goods are unable to reach them during construction; 

• At Keranirhat Flyover area it should be ensure that the temporary road side small vendor who 

don’t have any specific location to continue their business, during construction phase a suitable 

location require for them to continue their business. 

• Contractor during construction should ensure that some commercial structures like restaurants 

and shops near the RoW at Keranirhat are not affected and excavation should be carried out 

to the possible extent to avoid any damages to the commercial structures. 

Operation Phase 

No impact will be expected regarding involuntary resettlement during Operation phase. 

Mitigation Measure during Operation Phase 

All sorts or resettlement assistant will be ensured prior to operation phase, so no impact will be 

assumed regarding involuntary resettlement.  

7.3.2 Poor Group 

Before/During Construction Phase 

Sources of Impact 

According to the census, SES and IoL survey of RAP study, it is found that nearly half (47.41%) of the 

population of the affected area lives below poverty line. Their maximum income range is below 24,000 

taka which comparatively much lower than population whose income is more than 50,000 takas. Due 

to acquisition of the property these poor people will be affected adversely. 

Mitigation Measure during Construction Phase 

Prepare RAP involving the following measures  

• Define the displaced persons and criteria for determining their eligibility for compensation 

• Establish external monitoring committee consists of the third party 

7.3.3 Indigenous or Ethnic Minority People 

Before/During Construction Phase 

Sources of Impact 

As per survey conducted during RAP preparation in the proposed project area there is no indigenous 

or ethnic minority available. So, the impact on indigenous or ethnic minority is negligible. So, no 

mitigation measure will be required. 

7.3.4 Loss of Livelihood 

7.3.4.1 Construction Phase 

Sources of Impact 

As per RAP reports, three categories of business have been identified based on nature and capital 

investment i.e. large (having TIN certificate and capital investment is more than BDT 500,000), medium 

(have no TIN certificate and capital investment is BDT 200,000 to 500,000 and small (have no TIN 

certificate and capital investment is less than BDT 200,000). In the five major bottleneck sections, a 

total of 712 business entity comprising of 59.13% of total business have been found small, 22.47% is 

medium and 18.40% business is large will be directly impacted. 
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A total of 641 wage laborers have been identified during census and IOL survey at five major bottleneck 

sections. Most of them are male wage laborers (625) and remaining are female (16). The female wage 

laborers are mainly engaged in the restaurant as assistant to the cook, supplying of drinking water, etc. 

On the other hand, male wage laborers are mostly engaged in restaurant, grocery shop, whole sale 

market, etc. Major impacts on wage laborers are found at Keranihat (289) followed by Dohazari (256). 

Apart from the squatter and tenants there are some vendors 27 at Lohagara (15) and Keranihat (191) 

section. No vendors are found in other bottleneck sections. These vendors are selling their good on the 

RHD land without rent or tax. Major number of vendors are found as fruit seller (61) and cloth seller (40) 

at Keranihat. The vendors sell their goods on the RHD land without rent or tax. Many vendors are found 

as fruit sellers (44) and vegetable sellers (26). No vendors are found in other bottleneck sections. The 

numbers of vendors are always changeable, and new vendors may come to the site, or someone may 

leave at any time. 

Most of the fishermen in the project upazilas (i.e., around 80% in Patiya Upazila, around 65% in 

Chandanaish Upazila) are commercial in nature. Local fishermen use traditional fishing gears for their 

low scale fishing activities in the river. But, the primary purpose of these fishing activities is self-

consumption. In addition, there is no designated fishing area in the rivers within the project AOI. 

Fishing activity within AoI was observed only in Sangu River Bridge area during the field survey. Around 

10-12 artisanal fishermen are involved in low scale fishing with traditional fishing gears for self-

consumption in this area. Due to bridge construction, the availability of fishes in bridge construction site 

might be lower. However, it is unlikely to impact on the livelihood of these fishermen residing near 

Sangu River Bridge area as there are available fishing area in the downstream of the river.  

Mitigation Measures during Construction Phase 

• All direct income lost should be properly compensated as per RAP; 

• Livelihood Restoration Plan should be initiated who have loss their existing opportunity; 

• Ensure employment opportunity for street vendors who are located at the RoW of Lohagara 

and Keranirhat section; 

• Project Affected Persons should be prioritized during employment opportunities related to this 

project; 

• Female wage labour should be well trained in compliance with another profession as they loss 

their existing jobs employed in different sectors; 

• Affected vendors may get resettlement benefits to restore their business elsewhere.  

• Vendors without permanent structures but doing business in the same place almost every day 

should be considered entitled vendors for this project as it was considered in the past 

international projects (e.g., MRT Line 6 project of JICA, Bus Rapid Transit Project of ADB) in 

Bangladesh. 

• Ensure to have no adverse impact on rivers, fishing projects and fishing ponds in the project 

AOI. 

• Consider avoiding fish ponds during land acquisition.  

•  Waterbodies shouldn’t get disrupted and natural water flow should be ensured during 

construction. 

• Inform nearby fishermen before starting any bridge construction activities in the river. 

• Ensure that fisherman shouldn’t be affected during construction. 

• Ensure proper implementation of mitigation measures related to surface water quality, waste 

management, bottom sediments and protection of fisheries and aquatic ecosystem.  

 
27 Petty businessmen who do their business on small structure on wheel or sit on the ground without structure. They sit on a 

particular location everyday and sale their goods. Mobile vendors who sale goods (betel leaf, nuts, cigarette, etc.) on foot are 

not included in this category.    
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7.3.4.2 During Operation Phase 

No impact is expected during operation phase, so no mitigation measure is required. 

7.3.5 Land Use and Utilization of Local Resources 

7.3.5.1 Construction Phase 

Sources of Impact 

According to the RAP report, a total of 405.1965 acres (164.047 ha) of private land at five major 

bottlenecks sections will need to be acquired out of which 147 acres (36.30%) at Chakaria followed by 

Lohagara 116.43 acre (28.77%), Patiya 78.45 acre (19.37%), Dohazari 65.50 acres (16.17%) and 

Keranirhat 1.20 acres (0.30%). Most of the affected land is Null 322(79.47%) followed by homestead 

45.79 Acre (11.30%), Pond 15.43 Acres (3.81%) and Vita (high land) 13.09 Acre (3.23%). 

A large number of trees of various species have been found affected in the proposed right of way of 

five bottleneck sections since the alignment is passing through villages in at least four bottleneck 

sections except Keranihat. A total of 85,402 trees of various sizes; Large 13,691, Medium 20,611, Small 

34,727 and plant (sapling) 16,373 are affected. Out of the total 30,785 trees in Lohagara, 10,639 trees 

in Dohazari and 2,741 trees in Keranihat, 18,353 trees in Patiya and 22,884 trees in Chakaria have 

been identified during the field survey. 

As mentioned above the land use will be changed for the construction of proposed project and will have 

a significant impact on the project area. 

Mitigation Measures during Construction Phase 

• Proper design of project should also minimize the impact on land; 

• Land used for labor and worker accommodation should be revamp as per previous condition 

after the completion of construction period; 

• Tree plantation program for 170,804  number of saplings should be initiated as compensation 

for the demolition of 85,402 number trees following Appendix G:; 

7.3.5.2 Operation Phase 

No impact is expected during operation phase of the project, so no mitigation measure is required. 

7.3.6 Disruption of Agricultural Activities 

7.3.6.1 Construction Phase 

Sources of Impact 

As per RAP report, most of the affected land is Null 322(79.47%) of total 405.196 Acres. So, the existing 

agricultural pattern of project area will be disrupted. Land owners as well as cultivators, wage earners, 

sharecroppers will be impacted due to the implementation of the project.  

Mitigation Measures during Construction Phase 

• Ensure adequate compensation for land owner as well as cultivator; 

• Sharecropper should be compensated as per RAP; 

• Consideration of alternative design to minimize the impact on the agricultural land 

7.3.6.2 Operation Phase 

No impact is expected during operation phase of the project, so no mitigation measure is required. 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 7-42  

 

7.3.7 Water Use 

7.3.7.1 Construction Phase 

Sources of Impact 

Huge amount of water will be required during construction phase for labour and accommodation and 

others purposes. Excessive withdrawal of ground water may lead to depletion of aquifers. Measures 

should be taken to minimize the water extraction by reducing water consumption and wastage. 

Mitigation Measures during Construction Phase 

• Rain water harvesting ponds should be constructed so as to store rain water for construction 

activities; 

• Water for curing can be saved by carrying out curing in early morning or late evening and 

covering structures with gunny bag so as the moisture can be restored for longer time; 

• Regular inspections at site to monitor leakages in water storage tanks; 

• Creating awareness among construction workers about the importance of water conservation; 

• Adoption of the advance technologies and machinery which helps in minimizing water 

requirement for construction; 

• Storing the curing run-off and waste from other construction activity and using the same for 

sprinkling; 

• Covering the water storage tanks at site to prevent evaporation losses. 

7.3.7.2 Operation Phase 

No impact is expected during operation phase of the project, so no mitigation measure is required. 

7.3.8 Social Service Facilities 

7.3.8.1 Construction Phase 

Sources of Impact 

During the construction period due to blockage and restriction on road people may have faces problem 

to access the existing facilities of social services.  

 Mitigation Measures during Construction Phase 

• Restriction on access to social services should not be implied; 

• Creation of awareness among the people about the alternative way of accessing social 

services; 

• Find out better alternative option by consultation with relevant stakeholders 

7.3.8.2 Operation Phase 

Sources of Impact 

People living in the project area will be benefited by the proposed project as the travel time will be 

reduced. And it will create a positive impact over the community people by getting the services. 

7.3.9 Social Institutions and Local Decision-making 

Institutions 

7.3.9.1 Construction Phase 

Sources of Impact 

According to RAP report, there are total 31 Community property resources (CPR) such as Mosque, 

Mazar, Graveyard, non-government school, Temple and Madrasah are affected in the project right of 
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way of Major bottleneck section. Some of the CPRs are fully affected and require relocation in new 

location while some are partially affected and not require relocation. 

Apart from the CPRs, some 13 government and non-government offices/institutions are also affected. 

The Offices/institutions include Government school, health clinic, political party club, government office, 

passenger shed of a bus stop, etc also be impacted in major bottleneck section. Moreover, A total of 

33 Community property resources (CPR) such as Mosques, Mazar, Graveyards, Schools, Monuments, 

and Ansar Camps are affected in the project right of way. Some of the CPRs are fully affected and 

require relocation to the new location, while some are partially affected and do not require relocation.  

7.3.9.2 Construction Phase 

• Proper compensation as per RAP, 

• Alternative access facilities should be incorporated consultation with the communities; 

• Proper signage and fencing during demolition of these institutions; 

• Implement swift alternative means regarding displacement or demolition of religious institutions 

e.g., mosque, temple etc.  

7.3.10 Local Conflict of Interest 

7.3.10.1 Construction Phase 

Sources of Impact 

The gaps between those who shall be displaced and non-displaced are assumed. As employment 

opportunity will be increased in construction period, construction workers may have conflicts with the 

community. Based on previous similar scale of the projects, approx. 300 to 500 persons/day of the 

workers will engage during the construction. Throughout the whole construction period, approx. 

2,000  persons are expected in total , including those who worked on construction projects for a short 

period of time to those who were employed for a long period of time. 

Mitigation Measures during Construction Phase 

• Job opportunities should be provided in fair way; 

• Clear information about the needs of labor (number and qualification) should be provided with 

local people; 

• The job skills and the priority for the affected people shall be taken into account and the workers 

can be chosen. 

7.3.10.2 Operation Phase 

Sources of Impact 

Due to the implementation of proposed project community people will get the opportunity to access to 

these social institutions by reducing the travel time. It will create a positive vibe to the communities. 

7.3.11 Cultural Heritage 

7.3.11.1 Construction Phase 

Sources of Impact 

Nothing found in the development area would be affectedly the development. Therefore, no impact is 

expected on cultural heritage due to proposed project implementation. 

7.3.11.2 Operation Phase 

No impact is expected 
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7.3.12 Gender 

7.3.12.1 Construction Phase 

Sources of Impact 

Despite cultural practices, no gender specific issues are observed and expected in the project area. 

The fact is that the participation of women in society is limited from a religious perspective, which has 

been observed during the first-round consultation meeting and second-round information disclosure 

meeting. However, during construction phase female labour will be engaged not only for catering 

services but also for various construction work. The wage discrimination between male and female 

workers shall be arises. 

 Mitigation Measure during Construction Phase 

The wage discrimination between male and female workers should be minimized through proper 

monitoring system. 

7.3.12.2 Operation Phase 

No impact is expected. 

7.3.13 Children’s Rights 

7.3.13.1 Construction Phase 

There are some primary and high schools near the alignment of the major bottleneck areas.  There is 

a possibility of disruption to PAHs and local community children's commuting to school during 

construction as a result of project implementation specially in Major Bottleneck areas. Also, there is a 

risk of child labor during construction period.  

Mitigation Measure during Construction Phase 

• Traffic signal man should be appointed at every potential crossing of school commuting 

children; 

• Safety signage should be placed properly so that school commuting children can easily access 

the route; 

• Child labor at the construction site during the project implementation shall be strictly prohibited 

since both Bangladesh laws and JICA guidelines ban such practices. 

7.3.13.2 Operation Phase 

No impact is expected. 

7.3.14 Infectious Disease, such as HIV/AIDS 

7.3.14.1 Construction Phase 

Sources of Impact 

The entire construction phase will require labour of unskilled, semi-skilled, skilled and highly skilled 

nature. However, it is envisaged that outsourced personnel will comprise mostly of skilled labours and 

workers. During Construction, in general, a lot of migrant workers flow into the sites, who may have the 

possibility with HIV/AID and the disease can spread among local people. 

Mitigation Measure during Construction Phase 

In order to minimize the impact, preventive measures against such diseases, which is stipulated in the 

Environment, Health, and Safety (EHS) Guidelines of the International Finance Corporation (IFC), 

should be considered and implemented by construction contractor.  
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• To provide surveillance for worker’s health; 

• Prevention of illness among workers by undertaking health awareness and education initiatives 

and by conducting immunization programs for workers; 

• To provide treatment through standard case management in on-site and community health care 

facilities as necessary; 

• Educating project personnel and area residents on risks, prevention, and available treatment; 

• Promoting collaboration with local authorities to enhance access of worker’s families and the 

community to public health services and promote immunization as necessary; 

• Promoting use of repellents, clothing, netting, and other barriers to prevent insect bites; 

• Prevention of larval and adult propagation through sanitary improvements and elimination of 

breeding habitats close to human settlements; 

• Elimination of unusable impounded water; 

7.3.14.2 Operation Phase 

No impact is expected. 

7.3.15 Occupational Health and Safety 

7.3.15.1 Construction Phase 

Sources of Impact 

There would be a possibility to occur accidents and incident during construction works for the 

implementation of the Project. Physical trouble, Noise, vibration, lighting, electrical, heat and cold, 

nuisance dust, fire/explosion, machine grinding, working space, Chemical, Gases, dusts, fumes, vapors, 

liquids are the major hazards which are harmful for workers health. In order to prevent accidents and 

incidents, the project proponent regulates to install security and maintain safety prevention measures 

and devices suitable for using in each plot for construction in the internal regulation. Therefore, 

construction contractor based on the international guidelines should manage the working condition 

during the construction. 

Mitigation Measure during Construction Phase  

• Provide adequate health care facilities and first aid within construction sites; 

• Provide OHS training program and information of basic site rules of work, basic hazard 

awareness, site specific hazards, safe work practices, and emergency procedure; 

• Provide adequate lavatory facilities for the number of people expected to work in the facility; 

• Provide adequate supplies and easy access of drinking water with a sanitary 

• Provide temporary shelters to protect against heat stroke during working activities or for use as 

rest areas as needed; 

• Arrange for provision of clean eating areas where workers are not exposed to the hazardous 

or noxious substances where there is potential for exposure to substances poisonous by 

ingestion of food as necessary; 

• Promote the use of repellents, clothing, netting, and other barriers to prevent insect bites and 

snake bite; 

• Adequate preventive measures from negative factors such as fire precautions, lighting, safe 

access, work environment temperature, area signage, labelling of equipment, communicate 

Hazard codes, electrical; 

• Establish rights-of-way, site speed limits, vehicle inspection requirements, operating rules and 

procedures, and control of traffic patterns or direction; 

• Identify and provide appropriate PPE that offers adequate protection to the worker, co-workers, 

and occasional visitors; 

• Proper maintenance of PPE and the instruction of proper use; 
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7.3.15.2 Operation Phase 

No impact is expected. 

7.3.16 Working Conditions 

7.3.16.1 Construction Phase 

Sources of Impact 

Working conditions are at the core of paid work and employment relationships. Working conditions 

cover a broad range of topics and issues, from working time (hours of work, rest periods, and work 

schedules) to remuneration, as well as the physical conditions and mental demands that exist in the 

workplace. Occupational safety and health (OSH), also commonly referred to as occupational health 

and safety (OHS), occupational health, or workplace health and safety (WHS), Community Health & 

Safety is a multidisciplinary field concerned with the safety, health, and welfare of people at work. 

Mitigation Measure during Construction Phase  

• Maintain general guidelines of worker accommodation; 

• To provide and maintain general OHS guideline; 

• Maintain safe housekeeping practices that reduce the risk of fire danger; 

• Implement a program that includes preparation, prevention, and recognition of fire Risk; 

• Proper handling of combustible and flammable material; 

• Keep all fires and heaters well-guarded, especially open fires; 

• Keep portable heaters and candles away from furniture and curtains; 

• Proper handling of wastes 

7.3.16.2 Operation Phase 

No impact is expected. 

7.4 Impacts on Other Sectors 

7.4.1 Temporary Construction Yards with Workers’ 

Accommodations 

7.4.1.1 Before/During Construction Phase 

The sites for the temporary construction yard, including the site office and accommodation facilities, are 

assumed to be leased land (approximately 2 ha in area) such as cultivated land adjacent to the planned 

road construction site (the major bottleneck section included in each construction package). The 

locations of the proposed temporary construction yard are shown in Figure 7-7 to Figure 7-11. The 

access roads are planned to be constructed within the planned road construction area, and the soil 

extraction area is planned to be purchased from a soil extraction site that has already obtained a permit. 

Since this project is mainly embankment construction, a dedicated soil dumping site is not required, but 

waste materials such as waste from existing structures are planned to be disposed of at designated 

waste disposal sites. 
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Source: Prepared by JICA Study Team, 2022 

Figure 7-7: Location of Temporary Construction Yard (Patiya) 

  

Source: Prepared by JICA Study Team, 2022 

Figure 7-8: Location of Temporary Construction Yard (Dohazari) 

  

Source: Prepared by JICA Study Team, 2022 

Figure 7-9: Location of Temporary Construction Yard (Keranihat) 
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Source: Prepared by JICA Study Team, 2022 

Figure 7-10: Location of Temporary Construction Yard (Lohagara) 

  

Source: Prepared by JICA Study Team, 2022 

Figure 7-11: Location of Temporary Construction Yard (Chakaria) 

Mitigation Measure during Construction Phase  

• Proper compensation should be provided as per ARIPA 2017 for the leased land. 

• Agricultural land should be avoided if possible.  

• Waste generated from the temporary yard and workers’ accommodation should be collected 

using separate waste bin.  

• All types of solid waste should be disposed in the dedicated dumping zone of the nearby 

municipality. 

• Wastewater from batching plant and other sources should be discharged through settling pond 

and sediment fence. 

7.4.1.2 During Operation Phase 

No impact is anticipated since the leased land will be returned to the landowner upon restoration to its 

original condition and will not be used for business purposes in the operation phase. 
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Mitigation Measure during Operation Phase  

• No additional mitigations measures are required. 

7.4.2 Global Warming/Climate Change 

7.4.2.1 Construction Phase 

Sources of Impact 

Climate change may refer to a change in average weather conditions, or in the time variation of weather 

within the context of longer-term average conditions. 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 been identified as primary causes of ongoing climate change, often 

referred to as global warming. 

GHG will be released from vehicles and machineries during construction phase. But the impact is not 

so significant considering the overall traffic numbers in the city area. Regular maintenance of heavy 

vehicles, implementation of the mitigation measures under the Air pollution part will reduce the GHG 

emission as much as possible during the construction phase. 

Mitigation Measure during Construction Phase  

• Control of GHGs emission in the construction period; 

7.4.2.2 Operation Phase 

Due to increase in vehicular traffic during operation phase, CO2 emission will be increased in many of 

the areas throughout the alignment. The GHG emission has been calculated considering the number 

of different types of vehicles on the horizon year, average trip distance and CO2 emission factor of 

different vehicles. CO2 emission factors and other considerations taken from the Traffic Demand 

Estimate (TDE) report and published sources from the web, including Department for Environment, 

Food and Rural Affairs (DEFRA), Government of United Kingdom and United States Environmental 

Protection Agency (US EPA). Other simplifying assumptions were used in the analysis are as follows: 

• Methane and Nitrous Oxide are not counted in the calculations 

• Leakage is ignored (reduced load factor of buses, minis and cars in baseline emissions) 

• Rebound effect is ignored (reduced congestion on bottleneck areas, provoking higher average 

vehicle speed) 

• Indirect project emissions are not counted due to lack of survey data 

Table 7-15 summarizes results of GHG emission considering both with and without project scenario in 

2040. Details of the calculation is given in Appendix F. 

Table 7-15: GHG Emission Calculation 

Year 

CO2 Emission (ton/year) 
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2040 61748 61748 38094 41280 38368 36709 49654 45908 58364 50495 
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7.4.3 Accidents 

7.4.3.1 Construction Phase 

Construction accidents and road accidents around the project site are expected due to the construction 

activities. Construction workers can have harmful and critical troubles. 

During construction period, contractor will appoint many workers for civil work and there are some 

possibilities to occur accidents. Moreover, due to movement of heavy vehicles, drum truck and other 

heavy construction equipment will enhance the accident rate of proposed project area.  Improper traffic 

management and safety issue can increase this problem significant. 

Mitigation Measure during Construction Phase  

• Follow Health and Safety Management Plan (HSMP) rules and regulations designated by 

contractors; 

• Provision of traffic sings, road mark, bump, zebra mark, guard rail and pole, and curb stones 

etc; 

• Recommendation to use late night period for the mobility of heavy construction vehicles and 

equipment’s. 

7.4.3.2 Operation Phase 

No impact is expected 

7.4.4 Enhancement of Local Economy 

7.4.4.1 Construction Phase 

Sources of Impact 

During construction period people from various part of the country as well as global will be employed 

for long days. During this time all kinds of commodities relevant with the livelihoods of workers and 

engineers will be supplied from local community. As a result, local business opportunity and 

enhancement of economy will create a positive impact for the community.  

Mitigation Measure during Construction Phase  

As the impact is considered as positive so no mitigation measure is required. 

7.4.4.2 Operation Phase 

Sources of Impact 

The proposed project will have significant beneficial impact over the community by creating new 

business opportunity. Business opportunity will be boosted up through the implementation of this project 

by reducing the travel time of commodity. Proposed project will also reduce the distance between the 

Chattogram and Coxbazar so people can easily transport their goods in a short moment. Moreover, the 

tourism sector will be enhanced by implementation of this project. 

7.5 Summary of the Identified Impacts 

Summary of the identified impacts are shown in the following Table 7-16. 
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Table 7-16: Summary of the Identified Impacts 

No. 
Area of 

Impact 

Evaluation 

in Scoping 

Evaluation  

based on 

EIA 
Identified Impacts 

C1) O1) C1) O1) 

A. Physical Environment 

1 Air Pollution B-  B-  Pre-Construction/Construction Phase 
(1) Earth works, including soil excavation, soil levelling and rolling, soil compaction, sand dumping and 

levelling can release dust particles (coarse particulate matter) into air; 
(2) Vehicle hauling for transportation of construction materials generate dust particle due to friction 

between loose soil/unpaved surface and vehicle wheels; 
(3) The stockpiles of construction and spoil materials like soil, sand, stones, aggregate, etc. can also 

pollute ambient air by releasing particulate matter; 
(4) Different types of machineries like excavator, dozer, pile driver, crane, roller, vibro hammer, diesel 

generator, welding machine, boom truck, etc. and transportation vehicles like truck, dump truck, pickup, 
car, lorry, ship, etc. will emit different kinds of gaseous pollutants, such as CO, SO2, NO2, Lead, 
Hydrocarbons as well as fine particulate matter, such as PM2.5 and PM10.  

(5) Gaseous substances, particulate matter, and fly ash will also be emitted from batching plant and 
asphalt mixing plant; 

(6) Demolition of buildings and other dismantling and demolition of bridges, culverts, existing roadways 
will also generate air pollutants; 

(7) Household combustion (fire wood, gas, petroleum, etc.) in labor accommodation and service area may 
generate air pollutants, including both particulate matter and gaseous pollutants; 

(8) Burning of solid waste, especially in labor accommodation and service area may also pollute the 
ambient air; 

(9) Earth works, especially removing topsoil of agricultural land may release methane into air. 

 B-  B- Operation Phase 
There will be increment in the volume of vehicle movement as per the forecasting. This will increase the 
vehicular emission. The increased number of vehicles may also generate dust during dry weather. On the 
other hand, traffic congestion and slow-moving vehicle will be decreased that may reduce the vehicular 
emission also. In addition, the general use of newer and better maintained vehicles will have the effect of 
reducing overall emission. 

2 Surface 

Water 

B-  B-  Construction Phase 
(1) Surface runoff may discharge turbid water from construction site with soil and sand particles that may 

generate from loose soil; this will increase the suspended sediment load and turbidity of the rivers and 
canals posing a potential threat to aquatic organisms downstream; increased turbidity in water reduces 
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No. 
Area of 

Impact 

Evaluation 

in Scoping 

Evaluation  

based on 

EIA 
Identified Impacts 

C1) O1) C1) O1) 

light penetration, thereby interfering with the photosynthetic process. 
(2) Disposal of solid waste into river and the discharge of wastewater from kitchen of nearby workers 

accommodation may increase the organic matter in the water that leads to lower concentration of DO 
and higher BOD; 

(3) Discharge of effluents from offices and workers accommodation; 
(4) Spilling and washing out of oil and grease and other liquids used in the use of machineries and vehicles; 
(5) The piling works for bridge construction may disturbed bottom sediment layer of the rivers that will 

increase suspended particles in water; this can also increase the values of BOD and COD by removing 
un-oxidized sediment layer of river bed;  

(6) The excavation during bridge construction may release sediments due to spilling and erosion; erosion 
can also be occurred from soil stockpile during rainfall. 

 D  B- Operation Phase 
(1) Soil erosion from slope of the road if remained uncovered that will end up in water body; 
(2) There might be an indirect impact by spilling and washing out of oil and grease from repairing and 

maintenance facilities of vehicles 
(3) The broken road surface may cause erosion of bitumen and other construction materials that may 

wash out into water bodies. 

3 Ground 

Water 

B-  B-  Construction Phase 
(1) There is a rare chance of penetration of toxic chemicals such as fuel, lubricants, thinner, and solvents 

into aquifer through infiltration. 
(2) Leachate generated at the solid waste disposal site may contaminate the ground water system. 

 D  B- Operation Phase 
Leaching from waste disposal site, if not reclaimed. 

4 Topography 

and Soil 

Erosion 

B-  B-  Construction Phase 
A. Topography: 
(1) The setting and appearance of landscape will be changed as many trees need to be felled and many 

settlements need to be demolished.  
(2) Land use in the alignment will be changed by converting agricultural land, fisheries, homestead 

vegetation and settlement into wide paved and impervious road surface; 
(3) The elevation in the alignment will be increased as the road will be higher than existing ground level. 

However, this change will not bring any big change in the distribution of altitude in concerned regions. 
Moreover, this change will also not change the slope and aspect of the region. 

(4) The landscape in and around the alignment will be disfigured through excavation of spoil materials for 
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No. 
Area of 

Impact 

Evaluation 

in Scoping 

Evaluation  

based on 

EIA 
Identified Impacts 

C1) O1) C1) O1) 

the road construction. 
B. Soil: 
(1) Spilling of oil and lubricants from poorly maintained machines and vehicles can contaminate soil; 
(2) If bentonite is used as a drilling fluid to stabilize the boreholes/piles, the improper disposal of bentonite 

slurry may pollute the soil quality; 
(3) Improperly managed sewage and solid wastes generated from the project activities can pollute soil. 

 D  B- Operation Phase 
There is no major chances of soil pollution during construction phase. However, improper disposal of 
hazardous wastes, i.e. oil, lubricant and solid waste can contaminate soil. 

5 Solid Waste B-  B-  Construction Phase 
(1) Construction sites, offices, and residential quarters will produce different types of inorganic waste like 

paper, plastic, polythene, can, etc.; 
(2) Kitchen of workers accommodation, canteen, eating and resting place in work sites will generate 

organic solid waste like food waste, paper, etc.; 
(3) Toilets installed in the project areas, including stationary and mobile toilet will produce sewage sludge; 
(4) Improper management of these waste (Serial I-III above) will cause environmental pollution, including 

water and soil pollution, bad odor as well as public health problems; 
(5) Earth works and piling (including pile cap breaking) will generate spoil soil; 
(6) Several types of scrap waste like rebar, steel plate, formworks, electric cable, etc. will be generated 

mostly from flyover, bridge, and culvert construction; 
(7) Organic waste could be released through drainage discharge from kitchen and canteen of workers 

accommodation, construction yards, and offices; 

 D  B- Operation Phase 
(1) Solid waste like food waste, plastic, glass, paper can be produced from the operating and maintaining 

facilities of the project. 

6 Hazardous 

Waste 

B-  B-  Construction Phase 
(1) Burned oil, especially lubricant (Mobil) will be produced from machineries and vehicles; 
(2) There will be a huge number of empty containers of adhesive chemicals and epoxy; 
(3) A little amount of medical waste, including sharp materials will be generated from medical center of the 

project; 
(4) Oil and lubricant mixed water will be released from construction yard; 
(5) There will be a big number of expired or used lithium-ion battery likely to be generated in the project; 
(6) Leakage and spillage of oil and lubricant from machines and vehicles; 
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(7) Bentonite slurry from piling work, chemical mixed slurry from concrete mixing plant or batching plant, 
etc.; 

(8) There will be sharp metal and non-metal materials in scrap waste. 

 D  B- Operation Phase 
(1) There is a very little chance of waste generation during operation period of the project. Oil and grease 

can be leaked and spilled from vehicles. 

7 Noise B-  B-  Before/During Construction Phase 
(1) Noise will be produced during pile driving or bore poling for bridge and flyover construction. The 

crawler crane-mounted rotary boring unit or a purpose-built hydraulic drilling machine will generate 
higher noise; 

(2) The operation of different types of construction machines and vehicles like excavator, roller, diesel 
generator, lifting crane, bulldozer, boom truck, vibro hammer, truck, dump truck, lorry, car, etc. will 
produce noise with moderate magnitude; 

(3) Higher noise will be produced during rebar cutting and binding in construction yards as well as during 
welding; 

(4) Higher noise will also be produced during pile cap breaking using hammer, jackhammer, concrete 
chipper, steel rod cutting saw, etc. 

(5) This project may require some demolition works, especially where the alignment goes through 
residential and commercial areas. Hence, moderate to higher noise will be generated during demolition 
operation; 

(6) The batching plant and asphalt mixing plant will also generate noise; 
(7) The transportation of different types of construction and waste materials, formwork setting and 

dismantling, rebar grid framework installing, scaffolding setting and dismantling, concreting will 
produce noise with lower to moderate magnitude. 

 B-  B- Operation Phase 
(1) The main source of noise during operation phase would be the vehicles using the roads and flyover 

and the maintenance and repairing works. To predict the noise generation from vehicles during 
operation period, a noise modelling is performed based on the existing noise level, traffic volume, and 
forecasted traffic volume. 

8 Vibration B-  B-  During Construction Phase 
(1) Vibration will be generated during pile driving or bore piling, especially during construction of bridges 

and flyover; 
(2) The construction activities using heavy machineries during soil compacting and rolling, lifting crane, 
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etc. will generate moderate to high vibration; 
(3) Substantial extent of vibration will be produced during sheet pile driving and dismantling using vibro 

hammer; 
(4) Ground vibration may be generated during the operation of heavy vehicles, i.e., lorry carrying viaduct 

segment, I-girder, and other heavyweight materials with moderate extent. 

 B-  D Operation Phase 
Vibration level will increase in future road area due to the increased traffic. However, the vibration levels 
are likely to be within the acceptable levels. 

9 Ground 

Subsidence 

C  B-  Before/During Construction Phase 
(1) There would be a nominal chance of landslide during and after the excavation of pile foundation and 

borrow pit. 
(2) Landslide in pile foundation and borrow pit may occur and cause minor injury or fatal accident. 

 D  B- Operation Phase 
(1) Subsidence or landslide may occur due to earthquake, slope failure and erosion, loosening of soil and 

slope due to infiltration and percolation of water during heavy rainfall, etc. 
(2) This also can occur due to construction faults (improper compaction of soil and sand), use of low-

quality materials; excessive withdrawal of groundwater from aquifer underneath; operation of 
overweight vehicles, etc. 

10 Offensive 

Odors 

D  B-  Construction Phase 
Land preparation and clearing work, sewage from mobile and stationary toilets, solid waste, slurry, etc. 
can generate bad odor. 

 D  D Operation Phase 
Any impact related to offensive odors is not expected during operation phase of the project. 

11 Bottom 

Sediments 

B-  B-  Construction Phase 
(1) Earth works will generate sediments that may discharged into water body by surface runoff and wind 

erosion and transportation. 
(2) Moreover, oil and grease can also be reached nearby water body. These sediments generated from 

the construction site may deteriorate the bottom sediments of nearby rivers and other streams. 
(3) This will also be a threat for aquatic organisms. 

 D  B- Operation Phase 
The sediments still can be generated from slope erosion of the roads, if remained unpaved or uncovered 
with grass. In case of flyover, the impact is not expected. 
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12 Flood and 

Drainage 

B-  B-  Before/During Construction Phase 
(1) Road embankment may create water logging by blocking surface drainage. It can also interrupt 

irrigation and natural water courses. 
(2) Flooding or Drainage congestion and water logging will occur in the Project Area during severe rainfalls 

in the monsoon reason. 
(3) The major earthworks may interrupt the existing surface and ground water system. 
(4) These temporary construction infrastructures could potentially disrupt the natural cross drainage and 

might be the cause of flooding. 
(5) The excavation of fill materials for construction of road embankment will result in an increased extent 

of open water during monsoon. 

 B-  B- Operation Phase 
(1) Any major impacts related to flooding and drainage are not expected during operation phase provided 

that the mitigation measures are perfectly implemented during pre-construction and construction 
period.  

(2) However, some minor impacts related to inundation or drainage congestion may occur for short period, 
if any design error occurred. 

13 Source of 

Materials, 

Haul 

Routes, and 

Disposal 

Sites 

B-  B-  Construction Phase 
(1) Haul route, and disposal sites will not cause land use change and loss of agricultural land; 
(2) The waste disposal site may cause land degradation and contamination; 
(3) Danger to other roads users, in particular pedestrians and non-motorized and farm vehicles. 

 D  B- Operation Phase 
The waste disposal sites can spread contamination through leaching and surface runoff.  

B. Ecological Resources  

14 Protected 

Area 

B-  D  Construction Phase 
Workers’ movement, improper waste disposal, and lack of training and proper awareness of workers may 
pose potential threat for PAs i. e. Fashiakhali Wildlife Sanctuary. 
 

 C  B- Operation Phase 
Minor impacts from speedy driving and improper use of horns may impact on the wildlife of the PAs i. e. 
Fashiakhali Wildlife Sanctuary. 

15 B-  B-  Before/During Construction Phase 
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Biota and 

Ecosystem 

B-  B-  (1) Removal of vegetation and/ or loss of trees will impact floral diversity and its ecosystem and may affect 
wildlife, particularly birds and mammals that rely on trees for their habitat and food source. 

(2) Loss of vegetation cover may increase soil erosion from rain and wind. 
(3) Excavation of borrow pits might add physical destruction of terrestrial flora and/ or injury of fauna. 
(4) Dust produced from vehicle movement and construction related activity may impact on the 

physiochemical process of plants i.e. photosynthesis, respiration, etc. 
(5) Pollution of surface water caused by constriction of culverts and bridges, spillage of chemicals, run off 

the wastewater, disposal of solid and liquid waste into the water body may impact aquatic vegetation  
(6) Hunting of wildlife and birds during construction 

 C  B- Operation Phase 
(1) The survival rate and growth of newly planted saplings may be impacted.  
(2) Killing of animals in road accidents 

16 Fisheries 

and Aquatic 

Biology 

B-  B-  Construction Phase 
(1) Construction activities at bridges/ culverts may affect fish health and fish migration. 
(2) Commercial fishing may be impacted 
(3) Bottom sediments generated from construction sites are potential threat to aquatic organisms. 
(4) Oil and grease produced from construction sites may deteriorate the aquatic ecosystem of nearby 

rivers and other waterbodies. 
(5) Dredging and piling activities during Sangu River Bridge Construction might impact on the migration 

and behavioral changes of Ganges River Dolphin in the Sangu River. 

 D  B- Operation Phase 
(1) Bridge/ culvert construction may affect fish migration. 
(2) Construction of road and bridge may impact on fish production 

D. Social Environment 

19 Involuntary 

Resettleme

nt 

A-  A-  Before/During Construction Phase 
(1) A total of 405.1965 acres private land will need to be acquired for five major bottleneck sections. 
(2) 2500 PAUs including residential HHs and shops, plain land owners have been affected by the project 

interventions. 
(3) 31 community properties and 13 offices/institutions are also affected among which 20 CPRs and 10 

offices will be relocated elsewhere. Apart from the HHs and shops, 573 tenants, 641 wage laborers 
and 206 vendors are also affected within the proposed ROW.  

(4) 17.50 decimal land will be acquired for the Minor Bottleneck sections, out of which 9.50 decimal in 
Chittagong and 8 decimals in Cox's Bazar district 
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(5) Major impacts on project-affected units (PAUs) were identified at Chattogram district (520 PAUs), 
followed by Cox's Bazar district (224 PAUs) and Bandarban district (7 PAUs). 

 D  D During Operation 
No impact is expected 

20 Poor C D B- B- 47.4% of the population of the affected area lives below poverty line 

21 Loss of 

Livelihood 

B-

/B+ 

C B- D (1) In the five major bottleneck sections, a total of 712 business entity comprising of 59.13% of total 
business have been found small, 22.47% is medium and 18.40% business is large will be directly 
impacted. 

(2) In the minor bottleneck sections, a total of 1012 business entity comprising 67.19% of businesses 
have been found small, 18.08% are medium, and 14.72% are large will be directly impacted.  

(3) A total of 641 wage laborers will be impacted in major bottleneck section 
(4) A total of 727 wage laborers will be impacted in minor bottleneck section 
(5) Significant numbers of vendors will be impacted in both major and minor bottleneck sections 
(6) Commercial fishing activities might be impacted. 
(7) Change in the livelihood of some marginal local fishermen residing near Sangu River Bridge area 

may occur if they are unable to access to nearby river. 
During Operation 
No impact is expected 
 

22 Disruption 

of 

Agricultural 

Activities 

B- C B- D Before/During Construction Phase 
(1) Most of the affected land is Null 322(79.47%) of total 405.196 Acres. So, the existing agricultural 

pattern of project area will be disrupted. 

23 Land Use 

and 

Utilization 

of Local 

Resources 

B- C B- D (1) a total of 405.1965 acres (164.047 ha) of private land at five major bottlenecks sections will need to 
be acquired out of which 147 acres (36.30%) at Chakaria followed by Lohagara 116.43 acre (28.77%), 
Patiya 78.45 acre (19.37%), Dohazari 65.50 acres (16.17%) and Keranirhat 1.20 acres (0.30%). Most 
of the affected land is Null 322(79.47%) followed by homestead 45.79 Acre (11.30%), Pond 15.43 
Acres (3.81%) and Vita (high land) 13.09 Acre (3.23%). 

(2) A total of 85,402 trees of various sizes; Large 13,691, Medium 20,611, Small 34,727 and plant 
(sapling) 16,373 are affected. Out of the total 30,785 trees in Lohagara, 10,639 trees in Dohazari and 
2,741 trees in Keranihat, 18,353 trees in Patiya and 22,884 trees in Chakaria 
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24 Social 

Institutions 

and Local 

Decision-

making 

Institutions 

B- C B- D (1) Total 31 Community property resources (CPR) such as Mosque, Mazar, Graveyard, non-government 
school, Temple and Madrasah are affected in the project right of way of Major bottleneck section. 
Some of the CPRs are fully affected and require relocation in new location while some are partially 
affected and not require relocation. 

(2) Apart from the CPRs, some 13 government and non-government offices/institutions are also affected. 
The Offices/institutions include Government school, health clinic, political party club, government 
office, passenger shed of a bus stop, etc also be impacted in major bottleneck section. Moreover, A 
total of 33 Community property resources (CPR) such as Mosques, Mazar, Graveyards, Schools, 
Monuments, and Ansar Camps are affected in the project right of way. Some of the CPRs are fully 
affected and require relocation to the new location, while some are partially affected and do not require 
relocation. 

25 Local 

Conflict of 

Interest 

B- C B- D During Construction 
Conflict between migrant labor and local community 
During Operation 
No impact is expected 

26 Gender B- C B- D During Construction 
Wage discrimination between male and female worker 
During Operation 
No impact is expected 

27 Children 

Rights 

B- C B- D During Construction 
(1) May impact on educational opportunity of school going children in PAHs of the Project 
(2) Disruption of children’s commuting to school 
(3) Impact of the project on increase of child labor 
During Operation 
No impact is expected 

28 Infectious 

Disease, 

such as 

HIV/AIDS 

B- C B- D During Construction 
Spreading of infectious disease 
During Operation 
No impact is expected 

29 Working 

Conditions 

B- C B- D During Construction 
(1) There would be a possibility to occur accidents and incident during construction works; 
(2) Physical trouble, noise, vibration, lighting, electrical, heat and cold, nuisance dust, fire/explosion, 
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including 

Occupation

al Health & 

Safety 

machine grinding, working space, Chemical, Gases, dusts, fumes, vapors, liquids are the major 
hazards which are harmful for workers health; 

(3) May insect and snake bite in the labour camp; 
(4) Road Accident 
During Operation 
No impact is expected 

30 Water Use B- C B- D During Construction 
(1) Use of ground water for construction purpose 
(2) Use of water at labour and employer accommodation 
(3) Excessive withdrawal of ground water may lead to depletion of aquifers. 
During Operation 
No impact is expected 

E. Others 

31 Temporary 

construction 

Yard and 

Workers’ 

accommod

ation 

- - B- D During Construction 
Land requisition for temporary construction yard and workers’ accommodation.  
During Operation 
No impact is anticipated. 

32 Accidents - - B- D During Construction 
Due to movement of heavy construction vehicle accident would be increased.  
During Operation 
As bottlenecks point and accident occurs zone will have straightened, the accident rate on the highway 
will be minimized 

Note:   A+/-: Significant positive/negative impact is expected. 
B+/-: Positive/negative impact is expected to some extent. 
C: Extent of impact is unknown. (A further examination is needed, and the impact could be clarified as the study progresses) 
D: No impact is expected. 
N/A: Impact assessment is not conducted because the item was categorized into D in scoping phase. 

 



 

 

CHAPTER 8 

Environmental and Social Management and 

Monitoring Plan 
 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 8-1  

 

8 ENVIRONMENTAL AND SOCIAL MANAGEMENT AND 

MONITORING PLAN 

8.1 Introduction 

The main purpose of the Environmental Management Plan (EMP) is to identify project-specific actions 

that will be undertaken by the project authority for mitigation of the specific impacts identified in the 

proposed project. These actions will be incorporated into the project management system and 

integrated into the implementation at various stages of project development. The EMP describes both 

generic good practice measures and site-specific measures, the implementation of which is aimed at 

mitigating the potential impact associated with the project activity. 

The EMP provides details of the environmental and social impacts, environmental and social mitigation 

measures, environment monitoring parameters and frequency, and environmental supervision 

responsibilities. The project implementation authority will ensure that the EMP is made part of the 

contract documents. The Contractor will be responsible for preparing a specific Environmental 

Management Plan (Contractor’s Environmental Management Plan - CEMP) based on this EMP, prior 

to the commencement of construction activities. The supervising consultant will be responsible for 

reviewing and approving the CEMP as well as ensuring that contractors comply with its mandates. 

Public complaints regarding adverse environmental impacts arising from inadequate implementation of 

the EMP will be captured and settled by Grievance Redress Mechanism. Contract documents shall 

explicitly indicate the requirement of these plans and also state that all environmental protection 

measures should be included in the bid price. 

While the contractor will include an Environmental Management Officer in the contractor’s staff 

responsible for implementing the EMP the supervising engineer’s staff will also include an 

Environmental Supervision Specialist for monitoring the implementation of the EMP and managing 

other unforeseen environmental impacts. 

8.2 Objectives of the Environmental Management Plan 

The main objective of the EMP is to warrant that the development in an identified particular study area 

needs to be entangled with judicious utilization of non-renewable resources and to ensure that the 

stress/load on the ecosystem is within its permissible assimilative capacity i.e., its' carrying capacity. In 

the above context assimilative capacity refers to the maximum amount of pollution load that can be 

discharged into the environment without affecting the designated use of various environmental 

attributes and is governed by dilution, dispersion, and removal due to physicochemical and biological 

processes. An effective EMP ensures that these environmental requirements and objectives are 

satisfied during all phases of the project. The long-term objectives of the EMP for all the environmental 

and social attributes are as under: 

• To comply with all the regulations/applicable laws stipulated by the DOE; 

• To create good working conditions for employees; 

• To encourage and achieve the highest performance and response from individual employees 

and contractors; 

• To plan out the complete strategy to take care of stakeholder engagement; 

• Budgeting and allocation of funds for environmental management; 

• Continuous development and search for innovative technologies for a cleaner and better future 

environment; and 

• To contribute significantly to sustainable development. 
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8.3 Management and Monitoring Plan 

An Environmental and Social Management and Monitoring Program is formulated incorporated the 

impacts, mitigation measures, implementing and responsible authority, monitoring parameters and 

frequency, and expenditure. Table 8-1 shows the EMP, which includes the plan for physical 

environment, ecological resources, and social environment during pre-construction, construction, and 

operation period. This plan provides a clear framework for implementing the mitigation measures, 

following which the contractor should prepare its CEMP. 
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Table 8-1: Environmental and Social Management and Monitoring plan 

No. 
Area of 

Impact 
Identified Impacts Mitigation Measures Monitoring Parameters 

A. Physical Environment 

1 Air Pollution Pre-Construction/Construction Phase 
(1) Earth works, including soil excavation, soil 

levelling and rolling, soil compaction, sand 
dumping and levelling can release dust 
particles (coarse particulate matter) into air; 

(2) Vehicle hauling for transportation of 
construction materials generate dust particle 
due to friction between loose soil/unpaved 
surface and vehicle wheels; 

(3) The stockpiles of construction and spoil 
materials like soil, sand, stones, aggregate, 
etc. can also pollute ambient air by releasing 
particulate matter; 

(4) Different types of machineries like excavator, 
dozer, pile driver, crane, roller, vibro hammer, 
diesel generator, welding machine, boom truck, 
etc. and transportation vehicles like truck, 
dump truck, pickup, car, lorry, ship, etc. will 
emit different kinds of gaseous pollutants, such 
as CO, SO2, NO2, Lead, Hydrocarbons as well 
as fine particulate matter, such as PM2.5 and 
PM10.  

(5) Gaseous substances, particulate matter, and 
fly ash will also be emitted from batching plant 
and asphalt mixing plant; 

(6) Demolition of buildings and other dismantling 
and demolition of bridges, culverts, existing 
roadways will also generate air pollutants; 

(7) Household combustion (fire wood, gas, 
petroleum, etc.) in labor accommodation and 
service area may generate air pollutants, 
including both particulate matter and gaseous 

(1) There should be an Air Quality Management Plan 
in the Contractor’s Environment Management 
Plan (CEMP), which will be prepared by 
contractor and submitted to the Consultant and 
Employer prior to commencement of civil works; 

(2) A dust suppression program should be 
established and maintained by contractor 
throughout the construction period. This program 
will include: water spray on road and construction 
site from movable water truck with sprinklers as 
well as stationary sprinklers or hose pipe; water 
down of material stockpiles; covering of material 
stockpile using tarpaulin; covering of hauling 
vehicles using tarpaulin during transportation of 
spoiled soil, sand, cement, aggregate, brick, and 
other loose materials that may generate 
particulate matter due to wind friction and 
dropping of loose soil and sand; regular 
sweeping of construction site, office premise, 
and construction yard; etc.; 

(3) A soil dumping plan shall be prepared by 
contractor to dispose spoil soil, which may 
include location of disposal site, hauling route, 
pickup and dumping schedule, etc. Spoil soil 
should not remain onsite for more than 12 hours 
after generation/excavation. They should be 
covered before removal. 

(4) The hauling vehicles transporting construction 
materials should strictly follow selected route 
causing less dust pollution to adjacent 
exposures. The hauling roads should avoid 
sensitive land use (residential, market, religious, 

Monitoring Parameters 
PM10, PM2.5, SO2, NO2, CO 
 
Monitoring Frequency 
Quarterly, but can be 
changed as per consultant’s 
requirement 
 
Monitoring Location  
Hot mix plant, concrete 
mixing plant/stone crushers 
at construction sites and 
sensitive locations near the 
site 
 
Implementing Organization 
Contractor 
 
Supervision Organization 
Consultant and RHD 
 
Budget 
Contractor’s scope 
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pollutants; 
(8) Burning of solid waste, especially in labor 

accommodation and service area may also 
pollute the ambient air; 

(9) Earth works, especially removing topsoil of 
agricultural land may release methane into air. 

etc.) completely or use only watered hard 
surfaced road; 

(5) Use of temporary walls and enclosures near 
sensitive land uses like residential and 
commercial areas, mosque, temple, etc.; 

(6) Cover stockpiles during dry and windy weather 
and cover vehicles/ trucks carrying construction 
materials when passing through market areas 
and urban and residential areas; 

(7) All machineries and vehicles should be inspected 
by independent inspection body for checking and 
certifying the competence of exhaust filter and 
other compliance standards (HEPA Standards) 
before starting operation for first time in the 
project and in every six months onwards; The 
inspection certificate should be submitted to the 
consultant;  

(8) The construction machineries and vehicles 
should be maintained properly on regular basis 
and use air pollution prevention measure, e.g., 
diesel particulate filter; the machineries and 
vehicles should bear inspection and 
maintenance sticker. 

Operation Phase 
There will be increment in the volume of vehicle 
movement as per the forecasting. This will 
increase the vehicular emission. The increased 
number of vehicles may also generate dust during 
dry weather. On the other hand, traffic congestion 
and slow-moving vehicle will be decreased that 
may reduce the vehicular emission also. In 
addition, the general use of newer and better 
maintained vehicles will have the effect of reducing 
overall emission. 

(1) The road/flyover should be a good quality paved 
surface during operational period through proper 
and effective cleaning, maintenance, and repair; 

(2) Tree plantation and landscaping along the 
alignments.  

(3) All existing vehicle emissions standards and 
controls to limit harmful emissions should be 
enforced. All vehicles should be maintained in 
accordance with vehicle emission regulations of 
the Government of Bangladesh. (Note: 
Implementation of this measure is not the 
responsibility of project owner but DOE and 

Monitoring Parameters 
PM10, PM2.5, SO2, NO2, CO 
Monitoring Frequency 
1 site/year for 3 years 
Monitoring Locations  
One sample for each major 
road  
Implementing Organization 
RHD 
Supervision Organization 
RHD, DOE 
Budget 
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BRTA). RHD’s scope 

2 Surface 

Water 

Construction Phase 
(1) Surface runoff may discharge turbid water from 

construction site with soil and sand particles 
that may generate from loose soil; this will 
increase the suspended sediment load and 
turbidity of the rivers and canals posing a 
potential threat to aquatic organisms 
downstream; increased turbidity in water 
reduces light penetration, thereby interfering 
with the photosynthetic process. 

(2) Disposal of solid waste into river and the 
discharge of wastewater from kitchen of nearby 
workers accommodation may increase the 
organic matter in the water that leads to lower 
concentration of DO and higher BOD; 

(3) Discharge of effluents from offices and workers 
accommodation; 

(4) Spilling and washing out of oil and grease and 
other liquids used in the use of machineries 
and vehicles; 

(5) The piling works for bridge construction may 
disturbed bottom sediment layer of the rivers 
that will increase suspended particles in water; 
this can also increase the values of BOD and 
COD by removing un-oxidized sediment layer 
of river bed;  

(6) The excavation during bridge construction may 
release sediments due to spilling and erosion; 
erosion can also be occurred from soil stockpile 
during rainfall. 

(1) A sediment fence should be erected on the bank 
of concerned rivers, canals, and ponds to prevent 
sedimentation in the water; 

(2) During road construction, loose soil and sand 
should be compacted properly to prevent 
erosion; 

(3) Drip pan should be placed under generators and 
other machineries to collect leaked oil. Spilled oil 
should be absorbed by sponge absorber 
during/after maintenance works of machineries 
and vehicles; 

(4) Direct disposal and discharge of solid waste and 
effluent, originated from project works, into river 
or other water bodies should be strictly 
prohibited. Instead, solid waste should be 
disposed in designated disposal sites of nearby 
municipality. If no municipal waste dumping site 
is located nearby, the organic solid waste should 
be landfilled and recyclable solid waste should be 
sold to recycling companies; for effluent, sanitary 
pit toilet should be used and they will be emptied 
after proper disinfection. 

(5) Slurry mixed wastewater from batching plant 
should be stored in a settling tank. Then, the 
accumulated slurry at bottom of the tank will be 
scrapped and dried up for using in temporary 
road repairing and ground support works. On the 
other hand, the water should be reused instead 
of releasing in environment. 

(6) In construction yard, waste water should be 
settled to allow sedimentation (using check dam) 
at the bottom of the drains. Then, the water could 
be discharged through sediment screen or filter. 
And the bottom sediment layer in the drains will 

Monitoring Parameters 
pH, Temp., DO, BOD, COD, 
TSS, Color, TC, Turbidity, 
As, Oil & Grease 
 
Monitoring Frequency 
Quarterly or as per 
requirement of consultant 
 
Location 
River and Major water body 
 
Implementing Organization 
Contractor 
 
Supervision Organization 
Consultant, RHD 
 
Budget 
Contractor’s scope 
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be scrapped manually and dried up for reuse. 
(7) There should be and oil water separator installed 

in the outflow from mechanical works of 
construction yard to prevent the releasing of oil 
and grease into surface water. The collected oil 
and lubricant will be stored securely for selling 
them to refinery. 

(8) Cement solidifiers or other materials for ground 
improvement will not be used. In the case of 
using locally generated soil (clay with high 
natural water content) as fill material, lime will be 
added to adjust the water content. 

Operation Phase 
(1) Soil erosion from slope of the road if remained 

uncovered that will end up in water body; 
(2) There might be an indirect impact by spilling 

and washing out of oil and grease from 
repairing and maintenance facilities of 
vehicles 

(3) The broken road surface may cause erosion 
of bitumen and other construction materials 
that may wash out into water bodies. 

(1) The slope and footpath of road should be turfed 
with grass or paved to prevent or reduce soil 
erosion induced water pollution; 

(2) The road surface should be maintained and 
repaired properly on regular basis to prevent or 
reduce erosion of bitumen and aggregate. 

Monitoring Parameters 
pH, Temp., DO, BOD, COD, 
TSS, Color, TC, Turbidity, 
As, Oil & Grease 
Monitoring Frequency 
1/year for 3 years 
Location 
Surface water near project 
site 
Implementing Organization 
RHD 
Supervision Organization 
RHD, DOE 
Budget 

RHD’s scope 

3 Ground 

Water 

Construction Phase 
(1) There is a rare chance of penetration of toxic 

chemicals such as fuel, lubricants, thinner, and 
solvents into aquifer through infiltration. 

(2) Leachate generated at the solid waste disposal 
site may contaminate the ground water system. 

(1) Drip pan should be placed under generators and 
other machineries to collect leaked oil. Spilled oil 
should be absorbed by sponge absorber 
during/after maintenance works of machineries 
and vehicles; 

(2) All solid waste from project offices and labour 
camps should be disposed of at approved off site 

Monitoring Parameters 
pH, TDS, EC, Oil & Grease, 
Turbidity 
Monitoring Frequency 
Quarterly 
Location 
Drinking water for 
construction camps and 
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locations in accordance with existing waste 
disposal regulations. 

(3) Cement solidifiers or other materials for ground 
improvement will not be used. In the case of 
using locally generated soil (clay with high 
natural water content) as fill material, lime will be 
added to adjust the water content. 

ground water near project 
site 
Implementing Organization 
Contractor 
Supervision Organization 
RHD 
Budget 

Contractor’s scope 

Operation Phase 
Leaching from waste disposal site, if not reclaimed. 

Reclamation of waste disposal site after completion 
of construction period. 

Monitoring Parameters 
Not required 
Monitoring Frequency 
Not applicable 
Implementing Organization 
RHD 
Supervision Organization 
RHD, DOE 
Budget 
RHD’s scope 

4 Topography 

and Soil 

Erosion 

Construction Phase 
A. Topography: 
(1) The setting and appearance of landscape will 

be changed as many trees need to be felled 
and many settlements need to be demolished.  

(2) Land use in the alignment will be changed by 
converting agricultural land, fisheries, 
homestead vegetation and settlement into wide 
paved and impervious road surface; 

(3) The elevation in the alignment will be increased 
as the road will be higher than existing ground 
level. However, this change will not bring any 
big change in the distribution of altitude in 
concerned regions. Moreover, this change will 
also not change the slope and aspect of the 
region. 

(4) The landscape in and around the alignment will 

(1) A tree plantation and landscaping program 
should be implemented after completion of the 
project to mitigate the vegetation loss and to 
increase the aesthetic view; 

(2) Oil and lubricant spilled from machines and 
vehicles need to be absorbed using sponge. Drip 
pan/bucket should be used under the machines 
and vehicles (during maintenance) to collect the 
leaked and spilled oil; 

(3) The collected/absorbed oil and lubricants should 
be disposed following appropriate procedures 
set by the “Hazardous Waste and Ship Breaking 
Waste Management Rules 2011” of the 
Government of Bangladesh; 

(4) Open toilet without sanitary pit is strictly 
prohibited in this project, including work site, 
office, residential areas, construction yards, and 

Monitoring Parameters 
Visual check for Soil 
erosion and siltation 
 
Monitoring Frequency 
Monthly 
 
Location 
All major water bodies 
 
Implementing Organization 
Contractors 
 
Supervision Organization 
Consultant, RHD 
 
Budget 
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be disfigured through excavation of spoil 
materials for the road construction. 

B. Soil: 
(4) Spilling of oil and lubricants from poorly 

maintained machines and vehicles can 
contaminate soil; 

(5) If bentonite is used as a drilling fluid to stabilize 
the boreholes/piles, the improper disposal of 
bentonite slurry may pollute the soil quality; 

(6) Improperly managed sewage and solid wastes 
generated from the project activities can pollute 
soil. 

other associated facilities.  Contractor’s scope 

Operation Phase 
There is no major chances of soil pollution during 
construction phase. However, improper disposal of 
hazardous wastes, i.e. oil, lubricant and solid 
waste can contaminate soil. 

(1) Hazardous waste like oil and lubricant leaked 
and spilled from vehicles need to be collected 
using drip pan and absorber. The 
collected/absorbed oil and lubricant should be 
disposed following appropriate procedures set 
by the Hazardous Waste and Ship Breaking 
Waste Management Rules 2011 

(2) Solid waste from vehicles and other facilities, 
especially generated due to implementation of 
this project, should not be dumped in open 
place to prevent soil pollution.  

Monitoring Parameters 
Visual check for soil erosion 
and siltation 
Monitoring Frequency 
After first precipitation 
Location 
All major water bodies 
Implementing Organization 
RHD 
Supervision Organization 
RHD, DOE 
Budget 
RHD’s scope 

5 Solid Waste Construction Phase 
(1) Construction sites, offices, and residential 

quarters will produce different types of 
inorganic waste like paper, plastic, polythene, 
can, etc.; 

(2) Kitchen of workers accommodation, canteen, 
eating and resting place in work sites will 
generate organic solid waste like food waste, 
paper, etc.; 

(3) Toilets installed in the project areas, including 

(1) A Waste Management Plan should be 
incorporated in the Contractor’s Environmental 
Management Plan (CEMP), including detailed 
management plan for municipal solid waste and 
hazardous waste; 

(2) The solid waste should be segregated at 
source. For this purpose, different colored 
waste bins should be provided with appropriate 
labelling and instructions in all project sites. The 
colors of the waste bins could be: green (for 

Monitoring Parameters 
Inspection and record 
keeping during site visit  
 
Monitoring Frequency 
Weekly 
 
Location 
Construction Yard, 
dumping site 
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stationary and mobile toilet will produce 
sewage sludge; 

(4) Improper management of these waste (Serial I-
III above) will cause environmental pollution, 
including water and soil pollution, bad odor as 
well as public health problems; 

(5) Earth works and piling (including pile cap 
breaking) will generate spoil soil; 

(6) Several types of scrap waste like rebar, steel 
plate, formworks, electric cable, etc. will be 
generated mostly from flyover, bridge, and 
culvert construction; 

(7) Organic waste could be released through 
drainage discharge from kitchen and canteen 
of workers accommodation, construction 
yards, and offices; 

recyclable waste), yellow (for non-recyclable 
waste), and red/brown (for hazardous and 
sharp waste); 

(3) The non-recyclable solid waste like food waste 
will be disposed in designated dumping zone of 
nearby municipality. If the distance of 
municipality waste dumping site is not 
affordable, then a sanitary landfill could be 
established beside project sites following 
appropriate procedures. 

(4) The recyclable waste like paper, plastic, glass, 
aluminum can, etc. should be sold to recycle 
plants or their local suppliers; 

(5) The spoil soil will be dumped in designated 
place with approval of consultant and employer 
within 12 hours of their generation. 

 
Implementing Organization 
Contractor 
 
Supervision Organization 
Consultant, RHD 
 
Budget 
Contractor’s scope 

Operation Phase 
(1) Solid waste like food waste, plastic, glass, 

paper can be produced from the operating and 
maintaining facilities of the project. 

(1) Same mitigation measures like the measures 
for construction phase can be applied during 
operation phase also. 

Monitoring Parameters 
No specific parameters 
Monitoring Frequency 
During maintenance work 
Implementing Organization 
RHD 
Supervision Organization 
RHD, DOE 
Budget 
RHD’s scope 

6 Hazardous 

Waste 

Construction Phase 
(1) Burned oil, especially lubricant (Mobil) will be 

produced from machineries and vehicles; 
(2) There will be a huge number of empty 

containers of adhesive chemicals and epoxy; 
(3) A little amount of medical waste, including 

sharp materials will be generated from medical 
center of the project; 

(4) Oil and lubricant mixed water will be released 

(1) Burned oil and lubricant (Mobil), empty 
containers of adhesive and epoxy, expired and 
used lithium-ion battery should be sold to 
refinery or their vendors; 

(2) Medical waste should be disposed following 
appropriate procedures set by the “Medical 
Waste Management Rules 2008” of the 
Government of Bangladesh and Waste 
Management Plan of CEMP. 

Monitoring Parameters 
No specific parameters. 
Inspection and record 
keeping during site visit. 
 
Monitoring Frequency 
Weekly 
 
Location 
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from construction yard; 
(5) There will be a big number of expired or used 

lithium-ion battery likely to be generated in the 
project; 

(6) Leakage and spillage of oil and lubricant from 
machines and vehicles; 

(7) Bentonite slurry from piling work, chemical 
mixed slurry from concrete mixing plant or 
batching plant, etc.; 

(8) There will be sharp metal and non-metal 
materials in scrap waste. 

(3) There will be an oil water separator installed in 
drain to collect oil and grease from wastewater 
released from construction yard before their 
final discharge in environment; 

(4) The disposal and handling of hazardous waste 
like oil and greased collected/absorbed from 
machines, vehicles, wastewater drain of 
construction yard should be managed in 
accordance with the appropriate procedure set 
by the “Hazardous Waste and Ship Breaking 
Waste Management Rules 2011” of the 
Government of Bangladesh and Waste 
Management Plan of CEMP. 

Fuel storage area and 
construction site 
 
Implementing Organization 
Contractor 
Supervision Organization 
Consultant, RHD 
Budget 
Contractor’s scope 

Operation Phase 
(1) There is a very little chance of waste 

generation during operation period of the 
project. Oil and grease can be leaked and 
spilled from vehicles. 

(1) Same mitigation measures like the measures for 
construction phase can be applied during 
operation phase also. 

Monitoring Parameters 
No specific parameter 
Monitoring Frequency 
Not applicable 
Implementing Organization 
RHD 
Supervision Organization 
RHD, DOE 
Budget 
RHD’s scope 

7 Noise Before/During Construction Phase 
(1) Noise will be produced during pile driving or 

bore poling for bridge and flyover construction. 
The crawler crane-mounted rotary boring unit 
or a purpose-built hydraulic drilling machine 
will generate higher noise; 

(2) The operation of different types of construction 
machines and vehicles like excavator, roller, 
diesel generator, lifting crane, bulldozer, boom 
truck, vibro hammer, truck, dump truck, lorry, 
car, etc. will produce noise with moderate 
magnitude; 

Pre-construction Phase 
(1) The location of sensitive receptors should be 

considered during selection of road alignment; 
(2) Necessary evacuation, resettlement, and 

compensation plan should be prepared for 
sensitive noise receptors, if seems necessary. 

Construction Phase 
(1) A Noise and Vibration Management Plan shall be 

formulated in the Contractor’s Environmental 
Management Plan (CEMP); 

(2) A baseline noise study by measuring the noise 
produced by different types of machines and 

Monitoring Parameters 
Noise level dB(A) 
 
Monitoring Frequency 
Monthly or as per 
consultant’s requirement 
 
Monitoring Location 
Construction sites and 
inhabited locations 
and sensitive areas 
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(3) Higher noise will be produced during rebar 
cutting and binding in construction yards as 
well as during welding; 

(4) Higher noise will also be produced during pile 
cap breaking using hammer, jackhammer, 
concrete chipper, steel rod cutting saw, etc. 

(5) This project may require some demolition 
works, especially where the alignment goes 
through residential and commercial areas. 
Hence, moderate to higher noise will be 
generated during demolition operation; 

(6) The batching plant and asphalt mixing plant will 
also generate noise; 

(7) The transportation of different types of 
construction and waste materials, formwork 
setting and dismantling, rebar grid framework 
installing, scaffolding setting and dismantling, 
concreting will produce noise with lower to 
moderate magnitude. 

vehicles should be conducted by contractor 
following appropriate method before starting the 
civil works; 

(3) The machineries and vehicles should be 
maintained regularly to reduce their operation 
noise. A third-party inspection and certification of 
machineries and vehicles should be conducted 
by contractor before starting of works and in 
every six months onward; Over standard noise 
producing machines and vehicles shall not be 
allowed to operate in the project; 

(4) Noise barrier should be erected around 
construction site, especially for flyover and 
bridge construction; in case of road construction, 
noise barrier should be erected where any 
residential and commercial settlement and 
sensitive receptors like school, mosque, temple, 
hospital are present beside work site; 

(5) The machineries and vehicles should be 
equipped with muffler, silencer, foam, rubber and 
other sound soundproofing materials, whatever 
necessary, to reduce operation noise; the diesel 
generators should be covered with canopy; 

(6) On Friday and other national holidays, nor works 
shall be permitted; during working days, any 
noisy works shall not be conducted during night 
shift and prayer times; 

(7) All mixing and other plants like batching plant and 
asphalt plant should be operated in accordance 
with manufacturers recommendations, including 
sound proofing and to be located at a minimum 
distance of 200 m from sensitive receptors; the 
storage site, laydown area, construction camp 
shall be built maintain this distance criterion; 

(8) Stationary units, e.g., aggregate breaker, 

Implementing Organization 
Consultant (design stage), 
contractor (construction 
phase) 
 
Supervision Organization 
Consultant, RHD 
 
Budget 
Consultant’s scope (design 
stage), contractor’s scope 
(construction phase) 
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compressor should be placed in sound-
absorbing areas or tents, which can reduce the 
noise level by up to 70%. 

Operation Phase 
(1) The main source of noise during operation 

phase would be the vehicles using the roads 
and flyover and the maintenance and repairing 
works. To predict the noise generation from 
vehicles during operation period, a noise 
modelling is performed based on the existing 
noise level, traffic volume, and forecasted 
traffic volume. 

(1) Signs for sensitive zones (health centres / 
educational institutions etc.) to disallow the use 
of pressure horns; 

(2) Enforcement and penalties against traffic rules 
violators; 

Monitoring Parameters 
Noise level dB(A) 
Monitoring Frequency 
1 site/year for 3 years 
Monitoring Location 
Inhabited locations 
and sensitive areas 
Implementing Organization 
RHD 
Supervision Organization 
RHD, DoE 
Budget 
RHD’s scope 

8 Vibration During Construction Phase 
(5) Vibration will be generated during pile driving or 

bore piling, especially during construction of 
bridges and flyover; 

(6) The construction activities using heavy 
machineries during soil compacting and rolling, 
lifting crane, etc. will generate moderate to high 
vibration; 

(7) Substantial extent of vibration will be produced 
during sheet pile driving and dismantling using 
vibro hammer; 

(8) Ground vibration may be generated during the 
operation of heavy vehicles, i.e., lorry carrying 
viaduct segment, I-girder, and other 
heavyweight materials with moderate extent. 

During Construction Phase 
(1) The route alignments and design and 

construction specifications should be determined 
considering the vulnerable receptors of vibration; 

(2) The design and construction specifications 
should consider less vibration generation. 

(3) Concurrent works that produce vibration should 
be avoided. Instead, vibration producing works 
will be conducted with intervals of work place and 
time; 

(4) An assessment should be conducted to estimate 
the vibration tolerance level of adjacent 
infrastructures in flyover and bridge construction 
areas before starting of civil works. If found 
vulnerable, then necessary measures like cut-off 
trench; temporary evacuation, resettlement, and 
compensation should be implemented; 

(5) The demolition works should not be conducted 
concurrently, but with intervals of time and 

Monitoring Parameters 
Vibration level 
Monitoring Frequency 
Monthly or as per 
consultant’s requirement 
Monitoring Location 
Construction sites and 
inhabited locations 
and sensitive areas 
 
Implementing Organization 
Consultant (design stage), 
contractor (construction 
phase) 
Supervision Organization 
Consultant, RHD 
Budget 
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buildings. Consultant’s scope (design 
stage), contractor’s scope 
(construction phase) 

Operation Phase 
Vibration level will increase in future road area due 
to the increased traffic. However, the vibration 
levels are likely to be within the acceptable levels. 

Operation Phase 
No additional mitigations are required. 
 

Monitoring Parameters 
Vibration level 
Monitoring Frequency 
1 site/year for 3 years 
Monitoring Location 
Inhabited locations 
and sensitive areas 
Implementing Organization 
RHD 
Supervision Organization 
RHD, DoE 
Budget 
RHD’s scope 

9 Ground 

Subsidence 

Before/During Construction Phase 
(1) There would be a nominal chance of landslide 

during and after the excavation of pile 
foundation and borrow pit. 

(2) Landslide in pile foundation and borrow pit may 
occur and cause minor injury or fatal accident. 

Pre-construction Phase 
(1) A lithological study should conduct to assess the 

formation of aquifer underneath, including water 
table for predicting any future subsidence; 

(2) The findings of the study should be considered 
during design of the roads and flyover. 

Construction Phase 
(1) Pile foundation and borrow pit area should be 

enclosed with hard barrier during excavation to 
prevent public exposure; 

(2) During pile cap breaking and foundation works, 
shore piling/shoring using steel sheet and/or 
shoring beam shall be installed to prevent bank 
collapse or ground subsidence due to erosion, 
loosening of soil, and overweight materials on 
bankside. 

(3) There should be first aid box and ambulance 
(during heavy works) onsite for emergency 
response to the affected workers, if any landslide 

Monitoring Parameters 
No specific parameter. 
Safety measures will be 
inspected during site visit 
Monitoring Frequency 
Not applicable 
Implementing Organization 
Consultant (design stage), 
contractor (construction 
phase) 
Supervision Organization 
Consultant, RHD 
Budget 
Consultant’s scope (design 
stage), contractor’s scope 
(construction phase) 
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happened. 

Operation Phase 
(3) Subsidence or landslide may occur due to 

earthquake, slope failure and erosion, 
loosening of soil and slope due to infiltration 
and percolation of water during heavy rainfall, 
etc. 

(4) This also can occur due to construction faults 
(improper compaction of soil and sand), use of 
low-quality materials; excessive withdrawal of 
groundwater from aquifer underneath; 
operation of overweight vehicles, etc. 

(1) The soil and sand should be tightly compacted 
reducing porous space well during construction 
of the roads; 

(2) The slope could be paved to prevent infiltration 
and percolation of water and erosion; 

(3) Drainage system should be sufficient to 
discharge water from road surface after rainfall; 

(4) Operation of overweight vehicles should be 
prohibited and strictly monitored. For this 
purpose, weigh station can be installed to 
monitor the weight of the vehicles. 

Monitoring Parameters 
No specific parameter 
Monitoring Frequency 
Not applicable 
Implementing Organization 
RHD 
Supervision Organization 
RHD 
Budget 
RHD’s scope 

10 Offensive 

Odors 

Construction Phase 
Land preparation and clearing work, sewage from 
mobile and stationary toilets, solid waste, slurry, 
etc. can generate bad odor. 

(1) The sewage sludge generated from stationary 
toilets in offices, workers accommodation, and 
construction yards should be managed with 
sanitary pit and shall not be released in open 
environment; 

(2) The solid wastes and slurry from batching plant 
shall not be disposed in open place without 
following the instruction given in waste 
management plan. 

Monitoring Parameters 
No specific parameter. 
Monitoring will be conducted 
during site visit 
Monitoring Frequency 
Weekly 
Implementing Organization 
Contractor 
Supervision Organization 
Consultant, RHD 
Budget 
Contractor’s scope 

Operation Phase 
Any impact related to offensive odors is not 
expected during operation phase of the project. 

No mitigation measures required Monitoring Parameters 
N/A 
Monitoring Frequency 
N/A 
Implementing Organization 
N/A 
Supervision Organization 
N/A 
Budget 
N/A 
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11 Bottom 

Sediments 

Construction Phase 
(1) Earth works will generate sediments that may 

discharged into water body by surface runoff 
and wind erosion and transportation. 

(2) Moreover, oil and grease can also be reached 
nearby water body. These sediments 
generated from the construction site may 
deteriorate the bottom sediments of nearby 
rivers and other streams. 

(3) This will also be a threat for aquatic organisms. 

(1) Sediment fence/silt fence should be installed on 
the bank of rivers, canals, and ponds nearby the 
project to prevent sediment discharge into the 
water; 

(2) Slurry from batching plant should be dried up in 
a location away from water body. During 
monsoon season, a sediment fence should be 
installed around this site to prevent rainfall 
induced runoff carrying sediments from this site; 

(3) No oil and lubricant shall be disposed or 
discharged into water body. Oil water separator 
should be used in the drainage outflow of 
construction yard; 

(4) The sediment mixed water should be settled in 
drain by check dam to allow sedimentation. 
Later, the sediments will be scrapped and dried 
up in designated place (as per serial II). 

Monitoring Parameters 
TSS, TDS, Turbidity, EC, Oil 
and Grease in water 
Monitoring Frequency 
Quarterly or as per 
consultant’s demand 
Location 
River and Major water body 
Implementing Organization 
Contractor 
Supervision Organization 
Consultant, RHD 
Budget 
Contractor’s scope 

Operation Phase 
The sediments still can be generated from slope 
erosion of the roads, if remained unpaved or 
uncovered with grass. In case of flyover, the impact 
is not expected. 

The footpath and slope should not remain 
uncovered. Instead, they should be paved or 
covered with grass. This will reduce soil erosion and 
sediment production. 

Monitoring Parameters 
TSS, TDS, Turbidity, EC, Oil 
and Grease in water 
Monitoring Frequency 
1/year for 3 years 
Location 
Water body near to the road 
Implementing Organization 
RHD 
Supervision Organization 
RHD, DOE 
Budget 
RHD’s scope 

12 Flood and 

Drainage 

Before/During Construction Phase 
(1) Road embankment may create water logging 

by blocking surface drainage. It can also 
interrupt irrigation and natural water courses. 

(2) Flooding or Drainage congestion and water 

Pre-construction Period 
(1) A catchment level surface drainage/hydrological 

study should be conducted as part of feasibility 
study to determine the drainage slope and 
direction; 

Monitoring Parameters 
Check drainage plan 
implemented correctly and 
conduct regular inspection 
Monitoring Frequency 
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logging will occur in the Project Area during 
severe rainfalls in the monsoon reason. 

(3) The major earthworks may interrupt the 
existing surface and ground water system. 

(4) These temporary construction infrastructures 
could potentially disrupt the natural cross 
drainage and might be the cause of flooding. 

(5) The excavation of fill materials for construction 
of road embankment will result in an increased 
extent of open water during monsoon. 

(2) The height of the road embankments and bridges 
should be determined after analyzing the historic 
flood depth data; 

(3) Provide adequate number of cross drainages 
opening for facilitating irrigation on adjacent 
agricultural land; 

(4) Provide appropriate pipe culverts, box culverts 
and bridges on the road with adequate opening 
for cross drainage of the catchment area, so that 
they can safely handle a 20-year frequency of 
flood; 

(5) All drains need to be designed so that runoff 
resulting from storms to a specified 
frequency of occurrence can be drained off 
immediately without overflowing or not 
being impounded in lower level of the Project 
Area; 

(6) In case of bridge construction, the river 
morphology should be examined to determine 
effects on river bed and banks erosion during 
flooding. 

Construction Phase 
(1) Temporary drains should be constructed in and 

around the construction sites to ensure water 
flow (by gravity or pumping) to the river or nearest 
water course for preventing water logging; 

(2) All rainwater and construction induced stagnant 
water/inundation should be drained immediately 
by pumping or drains so that they do not cause 
disturbance and hazard to the local community, 
farmers, and road users. 

(3) Temporary cross drainage facilities should be 
arranged for water flow and irrigation purpose of 
nearby agricultural lands; 

Weekly during monsoon 
Location 
Construction Site 
Implementing Organization 
Consultant (design stage), 
contractor (construction 
phase) 
Supervision Organization 
Consultant, RHD 
Budget 
Consultant’s scope (design 
stage), contractor’s scope 
(construction phase) 

Operation Phase (1) Stagnant water from temporary inundation Monitoring Parameters 
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(1) Any major impacts related to flooding and 
drainage are not expected during operation 
phase provided that the mitigation measures 
are perfectly implemented during pre-
construction and construction period.  

(2) However, some minor impacts related to 
inundation or drainage congestion may occur 
for short period, if any design error occurred. 

should be pumped out on emergency basis to 
reduce public disturbance; 

(2) The cross-drainage infrastructures should be 
maintained by cleaning and dredging regularly 
to keep them operational, especially during 
monsoon season. 

Water logging  
Monitoring Frequency 
During monsoon season 
Location 
Near inhabitant of the road 
and cross drainage 
Implementing Organization 
RHD 
Supervision Organization 
RHD 
Budget: RHD’s scope 

13 Source of 

Materials, 

Haul 

Routes, and 

Disposal 

Sites 

Construction Phase 
(1) Haul route, and disposal sites will not cause 

land use change and loss of agricultural land; 
(2) The waste disposal site may cause land 

degradation and contamination; 
(3) Danger to other roads users, in particular 

pedestrians and non-motorized and farm 
vehicles. 

(1) Disposal sites should be constructed avoiding 
arable lands (three-cycle per year) and away 
from settlement area; 

(2) Dredged materials should be used as filling 
materials; 

(3) The waste disposal sites should be away from 
water body; the spoil disposal site should be 
levelled and compacted regularly; 

(4) The haul route and schedule should be selected 
causing least disturbance to local community 
and traffic. 

Monitoring Parameters 
No specific parameter. 
Monitoring will be conducted 
during site visit. 
Monitoring Frequency 
Monthly 
Location 
Waste disposal sites 
Implementing Organization 
Contractor 
Supervision Organization 
Consultant, RHD 
Budget 
Contractor’s scope 

Operation Phase 
The waste disposal sites can spread contamination 
through leaching and surface runoff.  

(1) The solid waste disposal sites should be 
temporary. The land of disposal site should be 
reclaimed following appropriate procedure after 
completion of the project; 

(2) The abandoned borrow pits can be usable for 
fishing and recreational activities. Some borrow 
pits can be refilled with sand, if found feasible. 

Monitoring Parameters 
Inspect whether disposal site 
is reclaimed  
Monitoring Frequency 
After completion of 
construction 
Implementing Organization 
Contractor 
Supervision Organization 
RHD, Consultant 
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Budget 
RHD’s scope 

B. Ecological Resources 

14 Protected 

Area 

Construction Phase 
Workers’ movement, improper waste disposal, and 
lack of training and proper awareness of workers 
may pose potential threat for PAs i. e. Fashiakhali 
Wildlife Sanctuary. 

(1)  No access for any construction activities allowed 
into the PAs.  

(2) No disposal of construction and other wastes 
allowed into the PAs. 

(3) No construction of labor camps will be allowed 
within 2 kilometers of the boundary of the PAs. 

(4) No poaching will be done.  
(5) Workers will be trained for not disturbing or 

threating any wildlife and natural resources of the 
PAs.  

Monitoring Parameters 
Regular monitoring will be 
conducted during site visit. 
Monitoring Frequency 
Daily 
Location 
Project site near protected 
area 
Implementing Organization 
Contractor 
Supervision Organization 
Consultant, RHD 
Budget 
Contractor’s scope 

Operation Phase 
Minor impacts from speedy driving and improper 
use of horns may impact on the wildlife of the PAs 
i. e. Fashiakhali Wildlife Sanctuary. 

Proper signage for skipping horns and speed limit to 
be installed near the PAs. 

Monitoring Parameters 
Noise level and checking of 
signage  
Monitoring Frequency 
Noise level: 1/year/road for 3 
years and regular inspection 
for signage 
Implementing Organization 
RHD 
Supervision Organization 
RHD 
Budget 
RHD’s scope 

15 Biota and 

Ecosystem 

Before/During Construction Phase 
(1) Removal of vegetation and/ or loss of trees will 

impact floral diversity and its ecosystem and 
may affect wildlife, particularly birds and 

Before Construction Phase 
(1) No trees shall be felled unless they are directly 

in the ROW and clearly defined, or unless they 
created a safety hazard 

Before Construction Phase 
Monitoring Parameters 

• Visual confirmation of 
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mammals that rely on trees for their habitat 
and food source. 

(2) Loss of vegetation cover may increase soil 
erosion from rain and wind. 

(3) Excavation of borrow pits might add physical 
destruction of terrestrial flora and/ or injury of 
fauna. 

(4) Dust produced from vehicle movement and 
construction related activity may impact on the 
physiochemical process of plants i.e. 
photosynthesis, respiration, etc. 

(5) Pollution of surface water caused by 
constriction of culverts and bridges, spillage of 
chemicals, run off the wastewater, disposal of 
solid and liquid waste into the water body may 
impact aquatic vegetation  

(6) Hunting of wildlife and birds during 
construction 

(2) Secure permit from Forestry Department prior 
to tree cutting /removal 

wildlife including valuable 
species (monitoring 
method will be established 
in close consultation with 
the Forest Department). 

Monitoring Frequency 
During tree felling and 
site clearing operations 
Implementing Organization 
Contractor  
Supervision Organization 
Consultant, RHD 
Budget 
Contractor’s scope 
 
During Construction Phase 
Monitoring Parameters 
Number of trees planted and 
survival rate (at least 75%) 
during tree plantation 
programme 
Visual confirmation of wildlife 
(including valuable species) 
Monitoring Frequency 
Quarterly for tree plantation 
program and Monthly for 
visual inspection   
Implementing Organization 
Contractor 
Supervision Organization 
Consultant, RHD 
Budget 
Contractor’s scope 
 

During Construction Phase 
(1) No trees shall be felled unless they are 

directly in the ROW and clearly defined, or 
unless they created a safety hazard to the 
future operation of the road. 

(2) Cutting of large trees that harbor and 
encourage wildlife must be kept to a 
minimum. 

(3) Vegetation adjacent to the ROW should not 
be used as fuelwood for heating bitumen 
during construction activities. 

(4) Restrict and enforce dumping and storage of 
spoil and other materials close to trees to 
ensure that trees and plants are not damaged.  

(5) Hunting the birds and other animals by 
construction workers should be prohibited at 
the construction sites. 

(6) Topsoil in the vicinity of tree felled should be 
reused for new planting. 

(7) Avoid major construction activities during 
night hours. 

(8) Advise and educate contractors and workers 
to ensure the conservation of natural 
resources. 

(9) Upon completion of embankment works 
turfing and planting should be done on 
embankment and slopes. Dense and well-
rooted growth of permanent grasses should 
be planted to eliminate dust and erosion. 

(10) Camp sites and asphalt plants to be 
established on waste/barren land rather than 
on forested or 
agriculturally productive land 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in Bangladesh 

 

 8-20  

 

No. 
Area of 

Impact 
Identified Impacts Mitigation Measures Monitoring Parameters 

(11) Borrow pits to be fenced to protect animals. 
(12) In accordance with normal practice of Forest 

Department, two saplings should be planted 
for each tree felled. The replantation should 
be done along the road way and 
embankments, in lands near bridges and 
culverts, private and govt. land under social 
forestry program, and through community 
distribution. The replantation should consist of 
a multi-species mix of local vegetation 
including fruit trees, fast-growing (fuel) trees 
and timber trees. 

(13) Replanting along the roadsides and all other 
areas should consist of a multi-species mix of 
local vegetation including fruit trees, fast-
growing (fuel) trees and timber trees. 

(14) Replanting of trees along the roadsides and 
all other areas will be done through the 
implementation of Social Afforestation 
Program by FD and NGO/RHD. It will offer a 
significant opportunity to bring benefits to the 
local community and Project Affected 
Persons (PAP’s), vulnerable groups, 
particularly women by direct involvement in 
the program. 

(15) Forestation programmes should be initiated to 
compensate for the loss of vegetation, to 
reduce the risk of erosion of the banks, and 
finally as a noise-reducing wall. Implement the 
Tree Plantation Plan as described in 
(Appendix G).  

(16) Mitigation measures for other pollution control 
stated in the EMP are applicable  

Operation Phase 
(1) The survival rate and growth of newly planted 

(1) Proper care to be taken for newly planted 
saplings.   

Monitoring Parameters 
Tree survival rate  
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saplings may be impacted.  
(2) Killing of animals in road accidents 

(2) Provide mulching and fencing for these saplings 
as necessary.  

(3) Low width under passes with the provision of 
small net on both side of the road shall be made 
where the animal movement is frequent 

Monitoring Frequency 
Monthly 
Location 
Tree plantation area and 
areas alongside the road 
alignment for wildlife 
Implementing Organization 
RHD with support from 
Forest Department 
Supervision Organization 
RHD 
Budget 
RHD’s scope 

16 Fisheries 

and Aquatic 

Biology 

Construction Phase 
(1) Construction activities at bridges/ culverts may 

affect fish health and fish migration. 
(2) Commercial fishing may be impacted 
(3) Bottom sediments generated from construction 

sites are potential threat to aquatic organisms. 
(4) Oil and grease produced from construction 

sites may deteriorate the aquatic ecosystem of 
nearby rivers and other waterbodies. 

(5) Dredging and piling activities during Sangu 
River Bridge Construction might impact on the 
migration and behavioral changes of Ganges 
River Dolphin in the Sangu River. 

(1) Fish migration routes need to be considered 
during the construction period. 

(2) Ensure no disposal of construction materials or 
wastes in any nearby commercial fishing areas. 

(3) Disposal of dredged materials will be taken place 
in the deepest parts of rivers. 

(4) Proper implementation of Section 10: Bottom 
Sediments to be followed. 

(5) Manage all liquid waste disposal and ensure no 
accidental spills of liquid waste into the river. 

(6) Construction not to be undertaken during high 
flood. 

(7) Bridge construction activities in the river must be 
avoided during the fish breeding season (July to 
September)  

(8) Consider avoiding fish ponds during land 
acquisition.  

(9) Ensure to have no adverse impact on fishing 
projects and fishing ponds in the project AOI. 

(10)  Waterbodies shouldn’t get disrupted and natural 
water flow should be ensured during 
construction. 

Monitoring Parameters 
Mitigation measures will be 
inspected regularly during 
the site visit 
Monitoring Frequency 
Monthly 
Location 
All major water bodies 
Implementing Organization 
Contractor 
Supervision Organization 
Consultant, RHD 
Budget 
Contractor’s scope 
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(11)  All activities in the land and river should be done 
within the designated areas. 

(12)  Follow the below mitigation measures for the 
protection of Ganges River Dolphin during bridge 
construction activities in the Sangu River 

a.  Check for dolphins at a radius of 500 
meter before starting dredging and piling 
activities  

b.  Avoid monsoon season for dredging and 
piling activities  

c.  Piling should be paused if dolphins are 
found nearby and let them leave the area  

d. Acoustic enclosures will be placed to 
reduce air noise during the piling operation 

Operation Phase 
(1) Bridge/ culvert construction may affect fish 

migration. 
(2) Construction of road and bridge may impact 

on fish production 

(1) Ensure fish migration facilities and sufficient 
water flow.  

(2) Consult with the local fisheries department to 
enrich the fisheries resources; 

Monitoring Parameters 
Impact on fish productivity, 
breeding and spawning 
Monitoring Frequency 
End of first year of operation 
Location 
All major water bodies 
Implementing Organization 
RHD 
Supervision Organization 
RHD/Fisheries Department 
Budget 
RHD’s scope 

D. Social Environment 

19 Involuntary 

Resettleme

nt 

Before/During Construction Phase 
(1) A total of 405.1965 acres private land will 

need to be acquired for five major bottleneck 
sections. 

(2) 2500 PAUs including residential HHs and 
shops, plain landowners have been affected 
by the project interventions. 

(1) A detailed assessment will be carried out during 
the detail measurement survey to determine the 
extent of impact and usage of land; 

(2) Where procuring of private land cannot be 
avoided and it will be done through land 
acquisition process through the enforcement of 
Acquisition and Requisition of Immovable 

Monitoring Parameters 

Numbers of PAPs got 
compensation    
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(3) 31 community properties and 13 
offices/institutions are also affected among 
which 20 CPRs and 10 offices will be 
relocated elsewhere. Apart from the HHs and 
shops, 573 tenants, 641 wage laborers and 
206 vendors are also affected within the 
proposed ROW.  

(4) Major impacts on project-affected units 
(PAUs) were identified at Chattogram district 
(520 PAUs), followed by Cox's Bazar district 
(224 PAUs) and Bandarban district (7 PAUs). 

Property Act, 2017 (ARIPA), the landowner will 
be duly compensated as per the provisions 
mentioned in the Entitlement Matrix of 
Resettlement Action Plan; 

(3) Compensation will be provided to the affected 
as per Cash Compensation Law (CCL) as 
specified in ARIPA, 2017 or replacement cost, 
whichever is greater; 

(4) In the case of leaseholder, the affected persons 
will be assisted in identifying alternative 
location. 

(5) The contractor should ensure that the 
construction work takes place during lean 
business hours and during the night to avoid 
major disruption; 

(6) The contractor should inform all the 
stakeholders well in advance (at least 30 days) 
before the start of the construction work, to 
enable shop owners to stock up and remain 
unaffected if vehicles delivering goods are 
unable to reach them during construction; 

(7) At Keranirhat Flyover area it should be ensure 
that the temporary road side small vendor who 
don’t have any specific location to continue their 
business, during construction phase a suitable 
location require for them to continue their 
business. 

(8) Contractor during construction should ensure 
that some commercial structures like 
restaurants and shops near the RoW at 
Keranirhat are not affected and excavation 
should be carried out to the possible extent to 
avoid any damages to the commercial 
structures. 

Monitoring Frequency 
Proper disbursement of 
compensation as per RAP 
 
Implementing Organization 
DC office/ NGO 
 
Supervision Organization 
RHD/CSE 
 
Budget 
Land acquisition and 
Resettlement cost 
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20 Poor 47.4% of the population of the affected area lives 
below poverty line 

(1) Define the displaced persons and criteria for 
determining their eligibility for compensation  

(2) Establish external monitoring committee 
consists of the third party 

Monitoring Parameters 
Proper disbursement of 
compensation as per RAP 
Monitoring Frequency 
Quarterly 
 
Implementing Organization 
NGO 
 
Supervision Organization 
RHD/ Supervision Consultant 
 
Budget 
Land acquisition and 
Resettlement cost 

21 Loss of 

Livelihood 

(1) In the five major bottleneck sections, a total of 
712 business entity comprising of 59.13% of 
total business have been found small, 22.47% 
is medium and 18.40% business is large will 
be directly impacted. 

(2) A total of 641 wage laborers will be impacted 
in major bottleneck section 

(3) Significant numbers of vendors will be 
impacted in major bottleneck sections 

(4) Commercial fishing activities might be 
impacted. 

(5) Change in the livelihood of some marginal 
local fishermen residing near Sangu River 
Bridge area may occur if they are unable to 
access to nearby river. 

 
During Operation 
No impact is expected 
 

(1) All direct income lost should be properly 
compensated as per RAP; 

(2) Livelihood Restoration Plan should be initiated 
who have loss their existing opportunity 

(3) Ensure employment opportunity for street 
vendors who are located at the RoW of 
Lohagara and Keranirhat section; 

(4) Project Affected Persons should be prioritized 
during employment opportunities related to this 
project; 

(5) Female wage labour should be well trained in 
compliance with another profession as they loss 
their existing jobs employed in different sectors; 

(6) Affected vendors may get resettlement benefits 
to restore their business elsewhere.  

(7) Vendors without permanent structures but 
doing business in the same place almost every 
day should be considered entitled vendors for 
this project as it was considered in the past 
international projects (e.g., MRT Line 6 project 

Monitoring Parameters 
Proper disbursement of 
compensation as per RAP 
 
Monitoring Frequency 
Quarterly 
 
Implementing Organization 
NGO 
 
Supervision Organization 
RHD/ Supervision Consultant 
 
Budget 
Land acquisition and 
Resettlement cost 
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of JICA, Bus Rapid Transit Project of ADB) in 
Bangladesh. 

(8) Ensure to have no adverse impact on rivers, 
fishing projects and fishing ponds in the project 
AOI. 

(9) Consider avoiding fishponds during land 
acquisition.  

(10)  Waterbodies shouldn’t get disrupted and 
natural water flow should be ensured during 
construction. 

(11) Inform nearby fishermen before starting any 
bridge construction activities in the river. 

(12) Ensure that fisherman shouldn’t be affected 
during construction. 

(13) Proper compensation should be provided to 
fisherman in case of any livelihood loss. 

(14) Ensure proper implementation of mitigation 
measures related to surface water quality, 
waste management, bottom sediments and 
protection of fisheries and aquatic ecosystem. 

22 Disruption 

of 

Agricultural 

Activities 

Before/During Construction Phase 
(1) Most of the affected land is Null 322(79.47%) 

of total 405.196 Acres. So, the existing 
agricultural pattern of project area will be 
disrupted. 

(1) Ensure adequate compensation for landowner 
as well as cultivator; 

(2) Sharecropper should be compensated as per 
RAP; 

(3) Consideration of alternative design to minimize 

Monitoring Parameters 
Proper disbursement of 
compensation as per RAP 
Monitoring Frequency 
Quarterly 
Implementing Organization 
Contractor 
Supervision Organization 
RHD/ Supervision Consultant 
Budget 
Land acquisition and 
Resettlement cost 

23 Land Use 

and 

(1) a total of 405.1965 acres (164.047 ha) of 
private land at five major bottlenecks sections 
will need to be acquired out of which 147 

(1) Proper design of project should also minimize 
the impact on land; 

(2) Land used for labor and worker accommodation 

Monitoring Parameters 
Number of employment 
opportunities for local 
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Utilization 

of Local 

Resources 

acres (36.30%) at Chakaria followed by 
Lohagara 116.43 acre (28.77%), Patiya 78.45 
acre (19.37%), Dohazari 65.50 acres 
(16.17%) and Keranirhat 1.20 acres (0.30%). 
Most of the affected land is Null 322(79.47%) 
followed by homestead 45.79 Acre (11.30%), 
Pond 15.43 Acres (3.81%) and Vita (high 
land) 13.09 Acre (3.23%). 

(2) A total of 85,402 trees of various sizes; Large 
13,691, Medium 20,611, Small 34,727 and 
plant (sapling) 16,373 are affected. Out of the 
total 30,785 trees in Lohagara, 10,639 trees in 
Dohazari and 2,741 trees in Keranihat, 18,353 
trees in Patiya and 22,884 trees in Chakaria 

should be revamp as per previous condition 
after the completion of construction period; 

(3) Tree plantation program should be initiated as 
compensation for the demolition of huge 
number trees; 

 

residents and number of 
businesses around the 
construction area 
 
Monitoring Frequency 
Quarterly 
 
Implementing Organization 
Contractor 
 
Supervision Organization 
RHD/ Supervision Consultant 
 
Budget 
Land acquisition and 
Resettlement cost 

24 Social 

Institutions 

and Local 

Decision-

making 

Institutions 

(1) Total 31 Community property resources 
(CPR) such as Mosque, Mazar, Graveyard, 
non-government school, Temple and 
Madrasah are affected in the project right of 
way of Major bottleneck section. Some of the 
CPRs are fully affected and require relocation 
in new location while some are partially 
affected and not require relocation. 

(2) Apart from the CPRs, some 13 government 
and non-government offices/institutions are 
also affected. The Offices/institutions include 
Government school, health clinic, political 
party club, government office, passenger 
shed of a bus stop, etc also be impacted in 
major bottleneck section. Moreover, A total of 
33 Community property resources (CPR) 
such as Mosques, Mazar, Graveyards, 
Schools, Monuments, and Ansar Camps are 
affected in the project right of way. Some of 

(1) Proper compensation as per RAP, 
(2) Alternative access facilities should be 

incorporated consultation with the communities; 
(3) Proper signage and fencing during demolition of 

these institutions; 
(4) Implement swift alternative means regarding 

displacement or demolition of religious 
institutions e.g., mosque, temple etc.  

 

Monitoring Parameters 
Proper disbursement of 
compensation as per RAP 
 
Monitoring Frequency 
Quarterly 
 
Implementing Organization 
Contractor 
 
Supervision Organization 
RHD/ Supervision Consultant 
 
Budget 
Land acquisition and 
Resettlement cost 
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the CPRs are fully affected and require 
relocation to the new location, while some are 
partially affected and do not require 
relocation. 

25 Local 

Conflict of 

Interest 

During Construction 
Conflict between migrant labor and local 
community 
 
During Operation 
No impact is expected 

During Construction 
(1) Job opportunities should be provided in fair way; 
(2) Clear information about the needs of labor 

(number and qualification) should be provided 
with local people; 

(3) The job skills and the priority for the affected 
people shall be taken into account and the 
workers can be chosen; 

Monitoring Parameters 
Number of grievance record 
in terms of conflict 
Monitoring Frequency 
Based on occurrence  
Implementing Organization 
Contractor 
Supervision Organization 
RHD/ Supervision Consultant 
Budget 
Contractor’s Scope 

26 Gender During Construction 
Wage discrimination between male and female 
worker 
 
During Operation 
No impact is expected 

During Construction 
Proper monitoring to minimize the wage gap 
between male and female 

Monitoring Parameters 
Gender among those who 
are to be recruited 
Monitoring Frequency 
Quarterly 
Implementing Organization 
Contractor 
Supervision Organization 
RHD/ Supervision Consultant 
Budget 
Contractor’s Scope 

27 Children 

Rights 

During Construction 
(1) May impact on educational opportunity of 

school going children in PAHs of the Project 
(2) Disruption of children’s commuting to school 
(3) Impact of the project on increase of child labor 
 
During Operation 
No impact is expected 

During Construction 
(1) Support of sending children to school 
(2) Signal man should be appointed, and safety 

signage should be placed near school. 
(3) Child labour should be strictly prohibited 
 

Monitoring Parameters 
Check logbook of labour 
recruitment to verify child 
labour 
 
Monitoring Frequency 
Quarterly/ Daily (Child Labor) 
Implementing Organization 
Contractor 
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Supervision Organization 
RHD/ Supervision Consultant 
Budget: Contractor’s Scope 

28 Infectious 

Disease, 

such as 

HIV/AIDS 

During Construction 
Spreading of infectious disease 
 
During Operation 
No impact is expected 
 
 

Mitigation Measure during Construction 
(1) To provide surveillance for worker’s health; 
(2) Prevention of illness among workers by 

undertaking health awareness and education 
initiatives and by conducting immunization 
programs for workers; 

(3) To provide treatment through standard case 
management in on-site and community health 
care facilities as necessary; 

(4) Educating project personnel and area residents 
on risks, prevention, and available treatment; 

(5) Promoting collaboration with local authorities to 
enhance access of worker’s families and the 
community to public health services and promote 
immunization as necessary; 

(6) Promoting use of repellents, clothing, netting, and 
other barriers to prevent insect bites; 

(7) Prevention of larval and adult propagation 
through sanitary improvements and elimination of 
breeding habitats close to human settlements; 

(8) Elimination of unusable impounded water; 

Monitoring Parameters 
Labor health records  
 
Monitoring Frequency 
Quarterly 
 
Implementing Organization 
Contractor 
 
Supervision Organization 
RHD/ Supervision Consultant 
 
Budget 
Contractor’s Scope 

29 Working 

Conditions 

including 

Occupation

al Health & 

Safety 

During Construction 
(1) There would be a possibility to occur accidents 

and incident during construction works; 
(2) Physical trouble, noise, vibration, lighting, 

electrical, heat and cold, nuisance dust, 
fire/explosion, machine grinding, working 
space, Chemical, Gases, dusts, fumes, vapors, 
liquids are the major hazards which are harmful 
for workers health; 

(3) May insect and snake bite in the labour camp; 
(4) Road Accident 

Mitigation Measure during Construction 
(1) To provide adequate health care facilities and 

first aid within construction sites; 
(2) To provide OHS training program and information 

of basic site rules of work, basic hazard 
awareness, site specific hazards, safe work 
practices, and emergency procedure; 

(3) To provide adequate lavatory facilities for the 
number of people expected to work in the facility; 

(4) To provide adequate supplies and easy access of 
drinking water with a sanitary; 

Monitoring Parameters 
As per Occupational Health 
and Safety Plan 
 
Monitoring Frequency 
Based on occurrence  
 
Implementing Organization 
Contractor 
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During Operation 
No impact is expected 
 

(5) To provide temporary shelters to protect against 
heat stroke during working activities or for use as 
rest areas as needed; 

(6) To arrange for provision of clean eating areas 
where workers are not exposed to the hazardous 
or noxious substances where there is potential for 
exposure to substances poisonous by ingestion 
of food as necessary; 

(7) To promote the use of repellents, clothing, 
netting, and other barriers to prevent insect bites 
and snake bite; 

(8) Adequate preventive measures from negative 
factors such as fire precautions, lighting, safe 
access, work environment temperature, area 
signage, labelling of equipment, communicate 
Hazard codes, electrical; 

(9) To establish rights-of-way, site speed limits, 
vehicle inspection requirements, operating rules 
and procedures, and control of traffic patterns or 
direction; 

(10) To identify and provide appropriate PPE that 
offers adequate protection to the worker, co-
workers, and occasional visitors; 

Supervision Organization 
RHD/ Supervision Consultant 
 
Budget: Contractor’s Scope 

30 Water Use During Construction 
(1) Use of ground water for construction purpose 
(2) Use of water at labour and employer 

accommodation 
(3) Excessive withdrawal of ground water may 

lead to depletion of aquifers. 
 
During Operation 
No impact is expected 
 

Mitigation Measure during Construction 
(1) Rainwater harvesting ponds should be 

constructed so as to store rain water for 
construction activities; 

(2) Water for curing can be saved by carrying out 
curing in early morning or late evening and 
covering structures with gunny bag so as the 
moisture can be restored for longer time; 

(3) Regular inspections at site to monitor leakages 
in water storage tanks; 

(4) Creating awareness among construction 
workers about the importance of water 

Monitoring Parameters 
Check logbook of water use  
Water quality testing report 
 
Monitoring Frequency 
Monthly 
 
Implementing Organization 
Contractor 
 
Supervision Organization 
RHD 
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No. 
Area of 

Impact 
Identified Impacts Mitigation Measures Monitoring Parameters 

conservation; 
(5) Adoption of the advance technologies and 

machinery which helps in minimizing water 
requirement for construction; 

(6) Storing the curing run-off and waste from other 
construction activity and using the same for 
sprinkling; 

(7) Covering the water storage tanks at site to 
prevent evaporation losses; 

 
Budget 
Contractor 

E. Others 

31 Temporary 

construction 

Yard and 

Workers’ 

accommod

ation 

During Construction 
Land requisition for temporary construction yard 
and workers’ accommodation.  
 
During Operation 
No impact is anticipated. 

Mitigation Measure during Construction 
(1) Proper compensation should be provided as 

per ARIPA 2017 for the leased land. 
(2) Agricultural land should be avoided if 

possible.  
 
Mitigation Measure during Operation 

No additional mitigations are required. 

Monitoring Parameters  
Proper disbursement of 
compensation as per RAP 
Monitoring Frequency 
Bi-annually 
Implementing Organization 
Contractor 
Supervision Organization 
RHD/ Supervision Consultant 
Budget 
Land acquisition, requisition 
and resettlement cost   

32 Accidents During Construction 
Due to movement of heavy construction vehicle 
accident would be increased.  
 
During Operation 
As bottlenecks point and accident occurs zone will 
have straightened, the accident rate on the 
highway will be minimized 

Mitigation Measure during Construction 
(1) Follow Health and Safety Management Plan 

(HSMP) rules and regulations designated by 
contractors; 

(2) Provision of traffic sings, road mark, bump, 
zebra mark, guard rail and pole, and curb 
stones etc. 

Monitoring Parameters 
Traffic Movement 
Monitoring Frequency 
Continuous records 
Implementing Organization 
Contractor 
Supervision Organization 
RHD/ Supervision Consultant 
Budget: Contractor’s Scope 
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8.4 Environmental Monitoring Plan 

Physical, biological and social environmental components monitoring of particular significance are 

identified as performance indicators. Therefore, it is important to monitor selected parameters to assess 

the performance of the projects. A comprehensive monitoring plan for each performance indicator has 

been prepared for all phases of the Project and is presented in Table 8-1 including management plan. 

This includes parameters to be measured, methods to be used, sampling locations, frequency of 

measurements, cost and responsibilities for implementation and supervision.  

8.4.1 Objectives 

The environmental monitoring programme has been devised with the following objectives: 

• To evaluate the effectiveness of the proposed mitigation measures and the protection of the 

ambient environment as per prescribed/ applicable standards for the Project; 

• To identify the need for improvements in the management plans; 

• To verify compliance with statutory and community obligations; and 

• To allow comparison against baseline conditions and assess the changes in environmental 

quality in the Project AOI 

8.4.2 Components to be Monitored 

Monitoring has two components: 

• Compliance monitoring, which checks whether prescribed actions have been carried out, 

usually by visual observation and by the use of checklists. 

• Effects monitoring which records the beneficial and adverse consequences of activities on the 

biophysical and social environment. This is often by repeat measurements of a set of 

objectively verifiable indicators. 

Monitoring for this project will concentrate on compliance monitoring to ensure that measures are being 

implemented on time and according to sound environmental principles. 

8.4.2.1 Pre-Construction stage compliance monitoring 

Compliance monitoring during the pre-construction stage has three components: 

• Checking that the project’s design incorporates appropriate measures to avoid or 

minimize negative environmental impacts. 

• Incorporation of appropriate protective clauses in the contract documents that are to 

be complied with by the contractors. 

• Acquisition of land issue and damages to properties are dealt with as per the Land 

Acquisition and Resettlement Plan (LARP) and compensated accordingly. 

The detailed program of monitoring of various components is given in Table 8-1. 

8.4.2.2 Construction stage compliance monitoring 

Compliance monitoring during the construction stage comprises: 

• EMP which addresses the environmental issues in details to provide environmental 

protection. 

• Contractors’ compliance to the environmental clauses in their day-to-day activities. 

• Implementation of tree planting and site clearance activities after completion of work. 

The environmental impacts during construction are highly dependent on (i) the contractors’ work 

practices, especially those related to the storage of construction materials and cleanliness of the work 

sites; (ii) cooperation by the local authorities with the contractor in terms of traffic management and use 
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of public space and utilities; (iii) project management’s strict enforcement of the correct construction 

practices and standards; and (iv) the incorporation of the mitigating measures identified in the EIA into 

bid documents and specifications. 

Direct monitoring during the construction phase will involve the following activities: 

• Review of Contractor’s proposed designs and working methods including a review at project 

start-up to ensure that the designs and working methods proposed by the contractors have 

taken account of the environmental constraints specified in the tender documents 

(geotechnical, ecological, social, safety). 

• Site- specific review of contractors’ temporary facilities; involving the inspection of contractor’s 

worksites and work camps to ensure that the contractor’s arrangements regarding temporary 

facilities are satisfactory. 

• Regular site inspection during the construction period, involving scheduled and unannounced 

inspections to ensure that the stipulated procedures as defined in the EMP are being followed 

by the contractor(s). This monitoring will require the completion of systematic observations of 

site activities using checklists to be developed by RHD or its supervising consultants. 

• Inspection of the certification of site clearance and restoration, to ensure that actual 

restoration has taken place, e.g., the temporary sewage works have been adequately 

disposed of. 

8.4.2.3 Operation stage monitoring 

The contractor will compile and maintain the environmental data and records gathered during the 

construction phase for reference during the operation phase. The contractor will coordinate with 

government departments and agencies, RHD in particular, for monitoring with respect to air quality, 

water, noise and traffic. 

• The contractor in collaboration with the concerned department will organize monitoring of air 

quality and effects of the exhausts along the road project. Sensitive parameters including NO2, 

SO2 and particulate matters will be monitored and necessary measures will be taken to keep 

them within the limits set by government. 

• The noise levels will be monitored to see whether they are within the limits. When they are 

found to exceed these limits and disturb the nearby settlements, noise abatement measures, 

like plantation of trees and construction of sound barriers will be taken. 

• Monitoring will be done to ensure that surface quality will up to the standards.  

• The contractor will monitor that flora and fauna of the area is not disturbed by the increase of 

population and other activities in the area of influence. Tree plantation will be done. Any activity 

of the nearby residents (such as disposal of waste, land use change, etc.), which affects the 

environment, will be brought to the knowledge of the competent authority for necessary action. 

The above monitoring system will be fully controlled by the project proponent i.e. RHD. A monitoring 

schedule has been included as guideline for the stakeholders (Table 8-1). 

8.4.3 Monitoring Program 

Monitoring points have been selected based on the sensitivity of the location with respect to sensitive 

receptors. The schedule has been developed based on the possible occurrence of adverse impacts 

and required mitigation actions. However, this schedule is subject to change depending on the analysis 

results obtained. The protocol for changing the monitoring schedule is given below. 

8.4.3.1 Tree Plantation  

The 75% survival rate of re-plantation shall be monitored on the first year of the operation phase. If 

the survival rate is found below 75%, survival rate monitoring shall be again taken up after 3 years. 

This cycle should continue until the 75% survival rate is achieved. 
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8.4.3.2 Terrestrial and Aquatic Fauna including Fisheries  

The fish productivity monitoring are important and sensitive issues. In case, any significant decline in 

terms of fish productivity in the khals/canals or ponds is noticed, the monitoring frequency shall be 

increased until the effectiveness of mitigation measures is established. 

8.4.3.3 Soil Erosion and Drainage Congestion  

No significant soil erosion problem is anticipated due to the project either in the construction phase or 

in the operation phase. However, in the construction phase, some localized soil erosion may be noticed 

owing to construction activities. However, if soil erosion is noticed during construction and operation 

phase, the corrective action shall be initiated and frequency of check be increased to assess the 

tendency of occurrence. 

8.4.3.4 Air and Noise Quality  

Due to the variability of the construction activities, type of construction activity and other anthropogenic 

influences, the ambient air quality of the project area may change. If the air quality with respect to any 

parameter exceeds by more than 25% of its last monitored value, the monitoring frequency shall be 

doubled and cause of the increase investigated. If the construction activities are found to be the reason 

for this increase, suitable measures should be adopted. 

Similarly, due to the variability in traffic movement, namely changes in traffic volume, traffic 

compositions and other anthropogenic influences, the noise quality in the project area is likely to change. 

If the noise quality exceeds by 20% of the applicable ambient noise quality standard or 5% of its last 

monitored value, the monitoring frequency shall be increased and the cause of the increase investigated. 

If the construction activities are found to be the reason for this increase, suitable measures should be 

adopted. 

8.4.3.5 Water Quality  

In the construction phase, the monitored values for pH, BOD, COD, TDS, DO and Oil and Grease might 

change owing to construction activities. Hence, it is suggested that if the monitored value for any water 

quality parameter exceeds by more than 20% of its last monitored status the monitoring frequency shall 

be increased. If the construction activities are found to be the reason for this increase, suitable 

measures should be adopted. 

8.5 EMP Implementation Schedule 

An implementation schedule has been prepared based on the environmental components that may be 

affected during the construction and operation of the project. Since project is likely to have impact on 

various components of environment, a comprehensive EMP implementation schedule covering 

terrestrial and aquatic ecology, soil erosion, drainage congestion, tree plantation, air quality, noise, and 

vibration are provided in Table 8-2. Monitoring Plan has been suggested for pre-construction, 

construction and operation phase in Table 8-1.
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Table 8-2: EMP Implementation Schedule 

Environmental 

Issue 
EMP 

Timeline 

Pre-Const’n 

(6-months) 

Construction Phase 

(42 months) 

Operation Phase 

(36 months) 

Technical Support 
Updating of environmental guidelines and 

performance indicators 
                             

Flora 
Tree cutting along the RoW                              

Compensatory afforestation (Minimum 1:2)                              

Fauna 

Monitoring of impacts on terrestrial fauna                               

Monitoring of impacts on fishes and aquatic 

mammals   
                             

Establishments Construction Stage                              

Drainage 

Congestion 

Provision of adequate opening                              

Monitoring analysis of drainage congestion                              

Erosion, 

Sedimentation 

and Soil 

Bank protection measures                              

Soil conservation                              

Monitoring of soil erosion                              

Land 

Compensation against land acquisition                              

Landscaping on approach road and service 

areas 
                             

Slope/ 

Embankment 

protection at 

approach Road 

Turfing of embankment with grasses and 

herbs 
                             

Embankment protection of the approach 

road 
                             

Water and Monitoring of Surface Water Quality                              
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Environmental 

Issue 
EMP 

Timeline 

Pre-Const’n 

(6-months) 

Construction Phase 

(42 months) 

Operation Phase 

(36 months) 

Drinking Water 

Supply 
Monitoring of Ground Water Quality and 

Levels 
                             

Installation of oil and grease traps at 

construction sites 
                             

Construction of soak pits at construction and 

rehabilitation sites 
                             

Ensuring arsenic free drinking water for 

construction camps 
                             

Air Quality and 

Dust Management 

Monitoring of Ambient Air Quality                              

Water Spraying/ Watering                              

Construction 

Safety 
Provision of PPEs                              

Health Issues Health Check-up Camps                              

Noise Level and 

Barriers 

Monitoring of Noise and Vibration                              

Provision of Noise Barriers                              

Tree cutting and 

Plantation 

Monitoring of Tree Felling and Plantation                              

Maintenance of tree                              

Training Environmental training and Awareness                              

Management Information System                              
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8.6 Environmental Budget 

The Contractor will allocate a separate budget for environmental management plan implementation, 

training, environmental monitoring, analysis and reporting, verification monitoring and capacity building. 

It should be noted that cost for many in-built mitigation measures, such as drainage network, bank 

protection, embankment, dust management, traffic management and construction safety etc., are 

already included in the construction cost estimate and/or operating cost estimates. The environmental 

monitoring budget estimates for the construction and operation phase of the project has been provided 

in Table 8-3. The overall costs of the EMP will comprise: 

• Environmental monitoring through sample collection and analysis; 

• Any remedial measures necessary to reduce or avoid environmental damage; 

• Designing and implementing all mitigating and enhancement measures; 

• Supervision staff from RHD and consultants including direct costs and travel subsistence. 

The total budget is estimated as BDT. 97.69 million or 1.15 million USD. 

Table 8-3: Environmental Budget for CCHIP 

Component Item Unit Quantity 

Unit 

Rate (in 

BDT) 

Total Rate 

(in BDT) 

Amount 

(million 

BDT) 

Pre-Construction Stage 

Technical 

Support 

Updating of 

Environmental 

guidelines and 

performance indicators 

Lump 

sum 
- - 600,000 0.60 

Air Quality Measuring air quality No. 5 20,000 100,000 0.10 

Noise 

Measuring ambient 

noise 

level 

No. 10 2,000 20,000 0.02 

Vibration 
Measuring Vibration 

Level 
No. 10 4,000 40,000 0.04 

Flora 
Clearing of Roadside 

plantation 

No. of 

trees 
- Covered in Eng. cost - 

Water Quality 
Surface water quality 

measurement 
No. 3 10,000 30,000 0.03 

 
Groundwater quality 

measurement 
No. 3 10,000 30,000 0.03 

Land 

acquisition and 

resettlement 

Compensation against 

land acquisition 

Covered under Resettlement 

Implementation budget 
- - 

 Sub-Total (Pre-Construction Stage) 820,000 0.82 

Construction Stage 

Air Quality 

Measuring air quality 

(2 locations per site x 

5 sites x quarterly x 

3.5 years) 

No. 140  20,000 2,800,000 2.8 
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Component Item Unit Quantity 

Unit 

Rate (in 

BDT) 

Total Rate 

(in BDT) 

Amount 

(million 

BDT) 

Noise  

Measuring ambient 

noise level (2 locations 

per site x 5 sites x 

quarterly x 3.5 years) 

No. 140  2,000 280,000 0.28 

Vibration 

Measuring vibration 

level (2 locations per 

site x 5 sites x 

quarterly x 3.5 years) 

No. 140  4,000 560,000 0.56 

Flora / tree 

plantation 

Clearing of roadside 

plantation 
No. Covered under Engineering cost - 

Compensatory 

afforestation 

(Minimum 1:2) 

(Plantation and 

maintenance for two 

year) 

No. 171,000 300/tree 51, 300, 000 51.30 

Water Quality 

Surface water quality 

measurement (2 

locations per site x 5 

sites x quarterly x 3.5 

years) 

No. 140  10,000 1,400,000 1.4 

Groundwater quality 

measurement (1 

location per site x 5 

sites x quarterly x 3.5 

years) 

No. 70  10,000 700,000 0.7 

Installation of oil and 

grease traps at 

construction sites @ 

1 per site  

No. 5 80,000 400,000 0.4 

Construction of soak 

pits at construction 

sites @ 2 per 

construction camp  

No. 10 50,000 500,000 0.5 

Drainage 

Congestion 

Provision of adequate 

opening 
Covered in Engineering Cost - - 

Erosion and 

Sedimentation 

Riverbank protection 

measures 
Covered in Engineering Cost - - 

Soil 

Maintenance cost in 

soil 

conservation 

Covered in Engineering Cost - - 

Slope 

/Embankment 

protection at 

Turfing of 

embankment with 

grasses and herbs 

Covered in Engineering Cost - - 
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Component Item Unit Quantity 

Unit 

Rate (in 

BDT) 

Total Rate 

(in BDT) 

Amount 

(million 

BDT) 

approach 

Road 

Dust 

Management 

Water sprayer / 

watering 
Covered in Engineering Cost - - 

Waste 

disposal 

and 

management 

Disposal and 

management of 

construction waste 

Lump 

sum 
- - 5,000,000 5.0 

Construction 

Safety 

Accident risks in 

construction 

activity 

Covered in Engineering 

Cost/Insurance 
  

General Safety 

(provision of PPE like 

earmuffs, gloves etc.) 

Lump 

sum 
- - 500,000 0.5 

Health 

Health check-up 

camps for construction 

workers 

Camps 
Lump 

sum 
- 1,000,000 1.0 

Ecological 

Monitoring 

Monitoring Tree Felling 

and Plantation 

Lump 

sum 

Lump 

sum 
- 1,200,000 1.2 

Terrestrial and aquatic 

Fauna Fisheries 

Lump 

sum 

Lump 

sum 
- 1,500,000 1.5 

 Sub-Total (Construction Stage) 67,140,000 67 

Operation Stage 

Air Quality 

Monitoring air quality 

(1 per year/site for 3 

years) 

No. 15 20,000 300,000 0.3 

Noise 

Monitoring ambient 

noise level (1 per 

year/site for 3 years) 

No. 15 2,000 30,000 0.03 

Vibration 

Monitoring Vibration 

level (1 per year/site 

for 3 years) 

No. 15 4,000 60,000 0.06 

Water 

Monitoring surface 

water quality (1 per 

year/site for 3 years) 

No. 12 10,000 120,000 0.12 

Tree survival 

Provision of additional 

tree plantation 

(Plantation and 

maintenance for two 

year) 

No. of 

trees 
171,000 100/tree 17,100,000 17.10 

Fisheries 

Fish productivity, 

breeding and 

spawning 

Lump 

sum 
- - 1,000,000 1.0 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 8-39  

 

Component Item Unit Quantity 

Unit 

Rate (in 

BDT) 

Total Rate 

(in BDT) 

Amount 

(million 

BDT) 

Monitoring of 

performance 

indicators 

Monitoring tree felling 

and plantation 

Lump 

sum 
- - 500,000 0.5 

Monitoring of waste 

disposal and 

management 

Lump 

sum 
- - 500,000 0.5 

 Sub-Total (Operation Stage) 17,100,000 17 

Training  

Training 
Environmental training 

and awareness 

Lump 

sum 
- - 15,00,000 1.5 

Management Information System 
Lump 

sum 
- - 500,000 0.5 

Sub-Total (Establishment and Training) 20,00,000 2.0 

Sub-Total (Pre-construction, Construction, Operation and training) 87,060,000 87 

Contingencies@ 10 % on total Environmental Costs 8,706,000 8.7 

Grand Total (in BDT) 95,766,000 95.76 

Grand Total (in US$) @ US$= 85.0 BDT 1.126 million USD 

8.7 Institutional Arrangement, Capacity Building and Grievance 

Redress Mechanism 

8.7.1 Institutional Arrangement 

The effective implementation and operation of the EMP depend on the regular monitoring of 

environmental and social components in the proposed project area. The Environmental Management 

Plan (EMP) implementation requires an organization support structure in the form of organizational 

requirements, training needs and plan, and information management system. The following section 

captures these institutional arrangements for EMP implementation by concerned officials of RHD, their 

consultants and working contractors. 

The organizational structure of RHD is given in Figure 8-1. However, an organizational structure shall 

be developed at the corporate, regional and site level to aid effective implementation of the EMP 

document. Various departments will be involved during implementation of the project as shown in 

Figure 8-2. Contractor is responsible for implementation of EMP during works and Construction 

Supervision Consultant (CSC) is primarily responsible for supervision of monitoring of the 

implementation of the EMP. RHD will be supported by a Management Consultant (MC) to advise and 

assist RHD in quality and capacity enhancement and independent quality monitoring. Contractor will be 

responsible for implementation of EMP during work activities stage. Relevant departments responsible 

for implementation and supervision of proposed mitigation and monitoring measures are given in the 

EMP. 

CSC will be responsible to monitor all activities of all contractors procured under the project. As several 

contractors will be working simultaneously for timely and speedy implementation of the project, it is 

important that CSC has an environmental unit to effectively supervise and monitor the environmental 

activities being implemented in the field. The CSC is also responsible to update or make necessary 

changes to the EMP if required based on the revised designs and locations. A combined grievance 

redress committee is proposed to address grievances in both social and environmental issues. In 

addition, there will be NGOs working for plantation program and environmental awareness. 
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Figure 8-1: Organization Structure of RHD 
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Figure 8-2: Proposed Organisation Structure for CCHIP Project 

 

8.7.2 Institutional Roles and Responsibilities 

As the project developer, the RHD has the responsibility to ensure that the project follows the legal 

requirements for environmental assessment. The RHD has an Environmental and Social Circle (ESC) 

headed by the Superintending Engineer who is supported by the Executive Engineer, Subdivision 

Engineer, Assistant Engineer and Sub-assistant Engineer.  

Project Implementation Units (PIU) will be responsible for implementing the project. PIU is headed by 

a Project Director (PD) who is supported by Additional Project Directors (APD). At the site level there 

will be a Project Managers (PM). PM will be further supported by Deputy PM, Assistant Engineers and 

Sub Assistant Engineers. 

The APD will serve as the environmental focal persons under the PIU. One of Assistant Engineers 

serve as the environmental focal person at the site level and support the APD on environment safeguard 

matters. Further the Supervision Consultant (SC) responsible for supervising the civil works contractor 

will provide support to the respective PIU for day to day monitoring and reporting on environment 

safeguards. The following Table 8-4 elaborates the detailed responsibilities on environment safeguards 

of the project. 

Reporting 

RHD, Government of 

Bangladesh 

Project Director 

Supervising Reporting 

JICA 

Reporting on 

Quarterly Basis 
Department 

of DoE  
Instruction 

Asst. Project Director 

(Environmental Focal Person) 

Project Manager 
Supervision 
Consultant 

Contractor 

Resident Engineer 

Environment, 
Health and Safety 

Officer 
Assistant 
Engineer 

Social and Environment 

Circle (RHD HQ) 

 
Roads and Highways Department 

 
Project Implementation Unit 

 
Supervision Consultant 

 
Contractor 

Instruction 
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Table 8-4: Functions and Responsibilities of different Agencies on Environmental Safeguard of 

the CCHIP Project 

Department/Agency/ 

Consultant 
Duties and Responsibility 

Roads and Highways 

Department (RHD) 

As the Executing Agency, RHD will be responsible for ensuring that all the 

environment safeguard requirements as provided in the Framework 

Financing Agreement (FFA), and the respective EMP are complied with. 

RHD (Environment 

and Social Cell) 

The RHD Environment and Social Cell (ESC) is responsible for managing 

environment and social safeguards including safeguards related capacity 

building for all RHD projects. They will not be involved in the day to day 

implementation of safeguards for specific projects such as this investment 

program. The respective PIU will seek their support and advise on an as 

needed basis. Their overall responsibilities are: 

• Ensure that all RHD works and projects are executed in 

accordance with appropriate environmental and social standards 

and practices. 

• Liaise with GoB organizations and other line agencies to ensure 

effective interagency cooperation on relevant projects. 

• Ensure the provision or procurement of the necessary services for 

carrying out Environmental Assessment, Land acquisition and 

Resettlement studies. 

• Disseminate the need for high social and environmental standards 

throughout RHD and to the concerned public through research, 

publicity, seminars and training. 

• Coordination the preparation and implementation of environmental 

and resettlement management plans for RHD projects as needed. 

• Monitor long-term, cumulative environmental impacts and ensure 

mitigation measures for project sustainability. 

• Conduct site inspections on selected RHD projects as needed 

• Provide feedback on all environmental issues of existing and 

ongoing RHD projects and works. 

• Review and preparation of Request for Proposal (RFP) and tender 

documents for procurement of Environmental Services (IEE, EIA 

and EMP) for RHD projects. 

• Assist the Director of RHD Training Centre in providing training to 

RHD officers in Environmental and Resettlement issues. 

• Review and approve the Environmental Assessment reports and 

Environmental Monitoring reports produced by consultants/experts 

under RHD projects as needed. 

• Establish and maintain environmental standards, guidelines and 

manuals in RHD. 

• Identify environmental issues and constraints at project planning 

stage, suggest alternatives, options. 

• Establish a reference library, containing relevant environmental 

documents (hard and soft copies) of domestic and overseas 

sources. 
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Department/Agency/ 

Consultant 
Duties and Responsibility 

• Monitor long term environmental impacts on relevant RHD Projects 

• Liaise with Road Safety Circle, Arboriculture Head and maintain 

intra-departmental co-ordination. 

PIU (Environmental 

Focal Persons at 

Project Head Quarter 

and Site level) 

• Prepare or engage consultants to prepare environmental 

assessment reports (IEE, EIA, EMP) for project components as 

necessary 

• Review and comment on the environmental assessment reports 

and environmental monitoring reports prepared by consultants and 

ensure they are prepared in accordance with requirements of RHD, 

DOE and JICA 

• Ensure that the consultants while carrying out work at site follow 

the environmental standards, guidelines and manual of RHD. 

• Take necessary steps to ensure timely receipt of DoE 

Environmental Clearance 

• Ensure that the EMP and relevant environmental clauses are 

included in the contractors bidding documents 

• Conduct spot checks on-site to monitor contractor’s compliance 

with the EMP 

• Review and endorse quarterly monitoring reports prepared by the 

SC 

• Review and endorse annual environmental monitoring reports 

prepared by the SC for further submission to JICA  

• If there are any non-compliance issues or unanticipated 

environmental impacts ensure that necessary corrective actions 

are taken and IEE and/or EMP is updated as necessary 

• Ensure that all grievances and complaints received are addressed 

in a timely manner and properly documented 

• Carry out all other activities on environment safeguards on behalf 

of the PIU as needed 

Supervision 

Consultant 

(Environment 

Safeguards Team) 

The proposed framework for implementation of the project shall utilize 

consultancy services from both international and national companies for 

the overall management and supervision of construction work on behalf of 

the EA. In addition to supervising the construction work of the contractor 

their role will be to check on conformity with the relevant clauses in 

construction contracts and national legislation and regulations. The 

following are the detailed responsibilities of the SC. 

• Review the EMPs of project to understand the context and 

environmental issues of the project 

• Establish monitoring and reporting protocols within the 

environment safeguards team at the site level and project 

headquarter level 

• Require the civil works contractor to prepare sub-plans on 

environment safeguards such as camp layout plan, borrow area 

management plan, construction debris management plan, traffic 

management plan etc. as needed 
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Department/Agency/ 

Consultant 
Duties and Responsibility 

• Review and approve all sub-plans on environment safeguards 

submitted by the civil works contractor 

• Conduct regular (minimum of weekly) onsite inspections on 

implementation of the EMP by the contractor 

• Ensure the contractor obtains all clearances, permits etc. related 

to environment safeguards on a timely basis 

• Ensure the contract collects required environmental monitoring 

data (air, water, noise) as stipulated in the EIA report 

• Provide on-site technical advice and training to the contractor as 

needed 

• Organize training workshops on implementation of environment 

safeguards for the project team including PIU, RHD site offices, 

members of the SC and civil works contractor 

• Facilitate proper functioning of the grievance redress mechanism 

and maintain records of all complaints received and actions taken 

for inclusion in the environmental monitoring reports 

• If there are any non-compliance issues or unanticipated 

environmental impacts ensure that necessary corrective actions 

are taken and update the EIA and/or EMP as necessary 

• Review and approve the monthly progress reports submitted by the 

contractor 

• Based on monthly progress reports submitted by the contractor 

and site inspections prepare quarterly environmental monitoring 

reports for review and approval by the PIU 

• Based on the quarterly monitoring reports prepare annual 

environmental monitoring reports for review and approval by the 

PIU and further submission to JICA 

• Provide necessary technical support to the PIU on implementation 

of environment safeguards 

Contractor 

(Environment 

Safeguards Team) 

The tender for the construction of the project would be national/international 

competitive bidding contractors. The Contractor is legally mandated to 

implement the EMP and EMoP and obtain all environment related permits 

and clearances required for construction. The detailed responsibilities of 

the contractor on environment safeguards are the following: 

• Recruit and appoint environmental focal persons and/or 

environmental health and safety officers on the construction site 

• The contractor shall comply with all statutes and regulations 

concerning the execution of works as mentioned in DoE and RHD 

environmental guidelines. 

• The contractor shall be responsible for familiarizing himself with all 

legislation elating to environmental protection that is relevant to his 

activities. Reference to rational environmental quality guidelines 

should be made. 

• Implement the EMP approved by the SC 
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Department/Agency/ 

Consultant 
Duties and Responsibility 

• Prepare all sub-plans related environment safeguards such as 

camp layout plan, borrow area management plan, construction 

debris management plan, traffic management plan etc. as needed 

and submit for approval by the SC 

• Obtain all statutory clearances and permits on environment 

safeguards in a timely manner 

• Conduct environmental quality monitoring (air, noise, water) as 

stipulated in the Environmental Monitoring Plan of the EIA report 

• Take necessary measures to immediately address any complaints 

or grievances raised by local community or other stakeholders 

• Prepare monthly progress reports on implementation of the EMP 

for approval by the SC 

• The contractor shall be responsible for the costs of cleaning up any 

environmental pollution resulting from his activities if methods for 

doing so are available and effective. 

Japan International 

Cooperation Agency 

(JICA) 

As a funding agency JICA is responsible for monitoring implementation of 

environment safeguards, providing technical guidance to the EA as 

necessary. Specific responsibilities entail the following: 

• Review EIA report including EMP provide feedback and disclose 

the report on the RHD website as required by the JICA; 

• Provide assistance to RHD, if required, in carrying out its 

responsibilities and for building capacity for safeguard compliance; 

• Monitor overall compliance of the project through review missions; 

• Review all environmental monitoring reports submitted by RHD, 

provide feedback and disclose the reports  

• Provide guidance to the RHD and the PIU on issues related to 

inclusion of new components, changes in component design, 

occurrence of unanticipated environmental impacts during 

component implementation, emergency situations and others as 

necessary. 

Department of 

Environment (DoE) 

The designated institution for overseeing environmental management in 

Bangladesh is the Department of Environment (DoE). The DoE is 

responsible for ensuring that EIA is carried out following the requirements 

of the Environmental Conservation Act (1995) and Rules (1997). DoE will 

ensure that project work abides by the environmental laws, rules and 

procedures, with overall direction given by them. 

Forest Department 

(FD) 

The Forest Department (FD) sometimes requires authorization for the 

cutting of trees, especially if they are in specially planted areas and forest 

area under their jurisdiction. The proposed project will require both forest 

and planted tree cutting. To obtain the correct clearance documentation 

can be time consuming, although with the proposed project tree planting 

programs there will be far more tree cover as a result of the project. It is 

thus vital to ensure that adequate time is made available to obtain the 

required clearance. As for the FD, it is vital to ensure that adequate time is 
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Department/Agency/ 

Consultant 
Duties and Responsibility 

made available in the program for obtaining any such clearance that may 

be required. 

8.7.3 Reporting Requirements 

Three types of environmental reports will be submitted to the Client (RHD) and funding agency (JICA) 

in English, containing air, noise, and water quality data, maps, diagrams, plans, tables, etc. All 

environmental data should be reflected in the Reports. The following reports are required to prepare 

during the construction stage of the project. 

• Monthly Environmental Report 

• Quarterly Environmental Report 

• Annual Environmental Report 

a. Monthly Environmental Inspection Report 

During the construction period, environmental reporting will be required monthly, which will be prepared 

by the contractor. The monthly reports will consist of a completed environmental compliance checklist 

developed using the EMP and approved by the SC such that actions necessary for each relevant 

mitigative action are identified and a summary of all actions recorded. Where a monthly report is 

coincident with a quarterly and annual report, such monthly report shall be required but may be included 

with the respective quarterly and annual report. 

b. Quarterly Environmental Compliance Report 

During the construction period, environmental inspections and reporting will be prepared quarterly by 

the contractor. The quarterly report shall consist of a completed environmental compliance checklist 

developed using the EMP and approved by the SC together with a summary of significant items from 

the current and previous two monthly reports with an indication of trends, either positively or negatively. 

The EIA contains mandatory sampling specifications that the contractor will be required to adhere to. 

Quarterly report is coincident with the annual report, such quarterly report shall be required but may be 

included with the respective annual report. 

c. Annual Monitoring Report 

During the construction period, the Contractor will prepare an Annual Report to include details of all 

environment related activities together with a summary of all tests and monitoring activities and 

conclusions to include assessment of effectiveness of current monitoring activities, possible changes 

in construction methodologies and any other thing(s) which may contribute to a reduction in 

environmental impact. This report is mandatory and must be submitted to RHD. 

8.7.4 Capacity Building 

In Bangladesh, the environmental assessment process is established, but environmental awareness 

and capability for implementation of EMP in infrastructure projects are still developing. The project 

implementation unit (PIU) of RHD had some officers in the environmental and social circle department 

(ESC) that are delegated environmental duties. The delegated officers have responsibility to bring 

environmental issues to the notice of senior management. Typically, the delegated officers have been 

moved to different departments due to promotions and operational needs after about every 3 years, 

and they move on to other engineering departments in RHD. The status quo is that ESC engineering 

officers are delegated to check environmental assessments prepared by consultants. The EIA and EMP 

are referred to the DoE in the Ministry of Environment Forests and Climate Change (MOEFCC) for 

approval. The ESC in RHD is not directly involved with project implementation but has more 

administrative responsibility to ensure environmental compliance and a general role to increase 
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environmental awareness for RHD. It is therefore not clear if RHD/ESC has the capacity to check the 

adequacy of the developed EMP for this project. 

The most significant challenge for environmental management on this project is the lack of human and 

financial resources and necessary infrastructure in PIU. To enhance the capacity of the RHD 

Environmental and Social Circle and PIU for effective implementation of proposed mitigation measures 

and monitoring the resultant effect, some training programs and awareness workshop are proposed. 

The detailed training plan is provided at Table 8-5. 

Table 8-5: Training Plan 

Target Group Subject(s) Method Time Frame 

Planning and Construction Stage 

All concerned 

PIU/RHD project 

staff 

Environmental Overview: 

Environmental regulations, and 

national standards, process of 

impact assessment and identification 

of mitigation measures, importance 

of EMP and monitoring, and 

monitoring methodology 

Presentation 

and Lectures 

Before beginning 

of the 

implementation 

of the project 

Environmental 

engineers, field 

officers, contractors, 

supervision 

consultants 

Implementation of EMPs: 

Basic features of an EMP, Planning, 

designing and execution of 

environmental mitigation and 

enhancement measures, 

monitoring and evaluation of 

environmental conditions during 

construction and operation 

Workshops 

and Seminars 

Before the 

construction 

begins 

Environmental 

Engineers, field 

officers, contractors, 

supervision 

consultants 

Environmentally Sound 

Construction Practices: 

Waste management and 

minimization in construction, 

pollution control devices and 

methods for construction sites and 

equipment, Environmental clauses in 

contract documents and their 

implications, Environmental 

monitoring during construction 

Seminars, 

Lectures and 

Site visits 

Before the 

construction 

Project staff dealing 

in social/lands 

matters 

Social awareness: 

Monitoring consultants/organizations 

specializing in social management 

and monitoring can provide training 

on social awareness and land 

acquisition and resettlement issues 

Lectures, 

Workshops 

and Seminars 

Before the 

construction 

begins 

Environmental 

engineers, field 

officers, contractors, 

supervision 

consultants 

Monitoring Environmental 

Performance during Construction: 

Monitoring Air, Water, Soil Erosion, 

Noise, and effect on wildlife and 

fisheries, Evaluation and Review of 

results, Performance indicators and 

Lectures, 

Workshop and 

site visits 

During initial 

phases of 

construction 
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Target Group Subject(s) Method Time Frame 

their applicability, possible corrective 

actions, reporting requirements and 

mechanisms 

Contractor’s staff, 

construction 

labourers 

Occupational Safety and Health: 

Monitoring consultants/ organizations 

specializing in occupational, health 

and safety 

issues can provide training on this 

issue 

Workshops 

and seminars 

During initial 

phases of 

construction 

Construction 

labourers 

Waste handling and sanitation at 

construction sites/construction 

camps 

Workshops 

and signage 

During initial 

phases of 

construction 

During Operation Phase 

General public, road 

and bridge users 

Wildlife protection and environmental 

protection awareness Programme 

Signage, 

workshops, 

Construction and 

operation stage 

8.8 Grievance Redress Mechanism 

To facilitate the resolution of affected people’s concerns, complaints, and grievances about the social 

and environmental performance of the project, a Grievance Redress Mechanism (GRM) is established 

which aims to provide a time bound and transparent mechanism to voice and resolve social and 

environmental concerns. 

Grievances related to the implementation of the project, particularly regarding the environmental 

management plan will be acknowledged, evaluated, and responded to the complainant with corrective 

actions proposed using understandable and transparent processes that are gender responsive, 

culturally appropriate, and readily accessible to all segments of the affected people. The responsibility 

for addressing the grievances along with proper timelines will be clearly indicated. Records of 

grievances received, corrective actions taken and their outcomes will be properly maintained and form 

part of the environmental monitoring report for submission to JICA.  

The Project Implementation Unit (PIU) of RHD shall make the public aware of the GRM with the support 

of SC through methods such as public awareness campaigns. Grievances can be filed in writing or by 

phone with any member of the PIU or SC. The following steps procedures will be followed under the 

GRM.  

First tier of GRM: The Site Project Manager (PM) under the PIU shall be the designated officer for 

grievance redress at the first tier. Resolution of complaints will be done within 7 working days. 

Investigation of grievances will involve site visits and consultations with relevant parties (e.g., affected 

persons, contractors, traffic police, etc.) Grievances will be documented and personal details (name, 

address, date of complaint, etc.) will be included, unless anonymity is requested. A tracking number 

shall be assigned for each grievance, including the following elements: 

• initial grievance sheet (including the description of the grievance), with an acknowledgement of 

receipt handed back to the complainant when the complaint is registered; 

• grievance monitoring sheet, mentioning actions taken (investigation, corrective measures); and 

• closure sheet, one copy of which will be handed to the complainant after he/she 

has agreed to the resolution and signed off. 

The updated register of grievances and complaints will be available to the public at the PM office, 

construction site, and other key public offices along the project area. Should the grievance remain 

unresolved within 7 working days, it will be elevated to the second tier. 
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Second tier of GRM: The site level PM will activate the second tier of GRM by referring the unresolved 

issue (with written documentation). The GRC shall be established by the PIU before commencement 

of site works. The GRC will consist of the following persons: (i) project director; (ii) representative of 

city/union ward; (iii) representative of the affected persons; (iv) representative of the local deputy 

commissioner’s office (land); and (v) representative of the Department of Environment (DoE) for 

environmental related grievances. A hearing will be called with the GRC, if necessary, where the 

affected person can present his or her concerns and issues. The process will facilitate resolution 

through mediation. The local GRC will meet as necessary when there are grievances to be addressed. 

The local GRC will suggest corrective measures at the field level and assign clear responsibilities for 

implementing its decision within 15 working days. 

The contractor will have observer status on the committee. If unsatisfied with the decision, the existence 

of the GRC shall not impede the complainant’s access to the government’s judicial or administrative 

remedies. 

The functions of the local GRC are as follows: (i) resolve problems and provide support to affected 

persons arising from various environmental issues, including dust, noise, utilities, power and water 

supply, waste disposal, traffic interference, and public safety, as well as social issues such as land 

acquisition, asset acquisition, and eligibility for entitlements, compensation, and assistance; (ii) 

reconfirm grievances of displaced persons, categorize and prioritize them, and aim to provide solutions 

within a month; and (iii) report to the aggrieved parties about developments regarding their grievances 

and decisions of the GRC. 

The respective APD and PM will be responsible for processing and placing all papers before the GRC, 

maintaining database of complaints, recording decisions, issuing minutes of the meetings, and 

monitoring to see that formal orders are issued and the decisions carried out. 

Third tier of GRM: In the event that a grievance cannot be resolved directly by the Project 

Implementation Unit (PIU) (first tier) or GRC (second tier), the affected person can seek alternative 

redress through the city ward committees or in appropriate courts. The PIU or GRC will be kept informed 

by the city mayor/union authority. 

The monitoring reports of the EMP and the resettlement plan implementation shall include the following 

aspects pertaining to progress on grievances: (i) number of cases registered with the GRC, level of 

jurisdiction (first, second, and third tiers), number of hearings held, decisions made, and the status of 

pending cases; and (ii) lists of cases in process and already decided upon, which may be prepared with 

details such as name, identification (I.D.) with unique serial number, date of notice, date of application, 

date of hearing, decisions, remarks, actions taken to resolve issues, and status of grievance (i.e., open, 

closed, or pending). 
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9 PUBLIC CONSULTATION AND DISCLOSURE  

9.1 Introduction 

Any development project has its involvement with community people who are going to be affected either 

in positive or negative way. It is inevitable that there will be some adverse impacts on local people. On 

the other hand, proper mitigation measures can reduce those impacts and can turn the project beneficial 

for the affected people. Therefore, it is necessary that community can fully understand the project, have 

the opportunity to express their views and to become directly involved in the project’s overall decision-

making process. 

The JICA Guidelines for Environmental and Social Considerations require that consultation with 

interested parties and the general public will take place and their views taken into account in the 

planning and execution of the project. The Bangladesh legislations also requires consultation with 

affected parties. Overall, the objectives of public consultation and disclosure include: 

• To explain the proposed development project to the local community; 

• Obtaining reliable local information of conditions and issues that may affect the proposal; 

• To reduce conflicts amongst all stakeholders by disclosing information and giving opportunity 

to express their opinions; 

• Increase local confidence in the proposal and to give a sense of ownership. 

• To distribute the information about the baseline conditions of proposed project area; 

• To disseminate the information on predicted impacts and mitigation measure for those impacts 

regarding the proposed project during draft report preparation stage; 

• To publicize the proposed Environmental Management Plan (EMP); 

• To inform about the Grievance Redress Mechanism (GRM);  

• To eliminate conflict among all stakeholders by disseminating information and allowing them to 

express their perspectives and 

• To Increase local confidence in the proposal and to give a sense of ownership. 

9.2 Approach and Methodology for Consultation 

Several types of consultations, including Public Consultation Meeting (PCM), Focus Group Discussion 

(FGD), and Key Informant Interview (KII) have been conducted in participation of project affected people, 

local residents, beneficiaries, government and non-government officials, vulnerable groups like women, 

senior citizen, representatives of local governments, public representatives, etc. The PCM was 

conducted in two stages, i.e. (i) during impact assessment stage to inform about project and to obtain 

their views; (ii) after completion of baseline study and impacts assessment to disclose the findings. 

9.3 Stakeholder Mapping 

A stakeholder is defined as “a person, group, or organization that has direct or indirect stake in a 

project/organization because it can affect or be affected by the Project or its Proponent’s actions, 

objectives, and policies”. Stakeholders vary in terms of degree of interest, influence and control they 

have over the Project or the proponent. In the present study, all the stakeholders have been primarily 

categorized into two categories that have been identified as: 

• Primary Stakeholders: include people, groups, institutions that either have a direct influence 

on the project or are directly impacted (positively or adversely) by the project and its activities; 

and  

• Secondary Stakeholders: are those who have a bearing on the project and its activities by 

the virtue of them being closely linked or associated with the primary stakeholders and due to 

the influence they have on the primary stakeholder groups. 
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Apart from categorization, the stakeholders have also been classified in accordance with the level of 

influence they have over the project as well as their priority to the project proponent in terms of 

importance. The influence and priority have both been primarily rates as:  

o High Influence/Priority (Manage Closely): People who have high power and interest are 

grouped in this category. They always must be managed closely. This implies a high degree 

of influence of the stakeholder on the project in terms of participation and decision making 

or high priority for project proponent to engage that stakeholder.  

o Medium Influence/Priority (Keep Satisfied/ keep informed): People who have high 

power but low interest as well as who have high interest, but low power should be kept 

satisfied or informed. This implies a moderate level of influence and participation of the 

stakeholder in the project as well as a priority level for project proponent to engage the 

stakeholder who are neither highly critical nor are insignificant in terms of influence.  

o Low Influence/Priority (Monitor with minimum effort): This implies a low degree of 

influence or interest of the stakeholder on the project in terms of participation and decision 

making or low priority for project proponent to engage that stakeholder. 

 

Figure 9-1: Interest Grid for Stakeholder Prioritization 

How they are likely to feel about and react to the project, how best to engage them in the project and 

how best to communicate with them, are measured by getting answers to the following questions: 

• What financial or emotional interest do they have in the outcome of the project? Is it positive or 

negative? 

• What motivates them most of all? 

• What information do they want from the project? 

• How do they want to receive information? What is the best way of communication? 

• What is their present opinion? Is it based on sufficient information? 

• Who influences their opinions generally? 

• If they are not likely to be positive, what will win them around to support the project? 

• What should be done to manage stakeholders’ opposition? 

• Who else might be influenced by stakeholders’ opinions?  

Summary of the stakeholder mapping for the proposed project are given in Table 9-1. 
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Table 9-1: Stakeholder Mapping for the Project 

Stakeholders Category of 

Stakeholder 

Brief Profile Overall 

Influence on 

the Project 

Basis of Influence Rating 

Project Management 

Roads and Highways 

Division (RHD) 

Primary • RHD is the primary project 

proponent who owns a 

controlling stake of 100% in 

the project. 

High - The primary project proponents; 

- Responsible for all the project related risks and impact 

liabilities; 

- Primary beneficiaries; 

- Responsible for the entire project-related risks and 

impact liabilities. 

Project Financiers Primary • Financiers at the corporate 

and project level of JICA for 

the project 

• May include local and 

regional bank, national and 

international banks as well 

as development agency 

High - Engagement is high at the corporate management level; 

- Key participants in the decision-making process 

- Compliance to funding agencies’ safeguard and other 

policies 

EPC Contractor/ 

Developers 

Primary • Construct to deliver a 

functioning facility or asset to 

their clients 

High - Carry out the detailed engineering design of the project 

- Procure all the equipment and materials necessary 

- Carry out the works in accordance with the guidelines 

Community 

Local Community Primary • Primarily includes the 

adjacent community to 

the project site. 

High - They will lose their land due to land acquisition 

- The project will bring development to the area; 

- Improvement in infrastructure in the area; 

- Increase transport facilities, trade and commerce; 

- Business or economic conditions, access to health 

facilities, and education will be improved. 

Vulnerable Groups 

(poor, old aged, and 

destitute) 

Primary • The marginal groups 

within the project area 

primarily comprise 

landless households as 

High - Employment opportunity during the pre-construction and 

construction phase; 

- Compensation should not be subjected to gender or any 

kind of discrimination; 
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Stakeholders Category of 

Stakeholder 

Brief Profile Overall 

Influence on 

the Project 

Basis of Influence Rating 

a result of the land loss, 

households below the 

poverty threshold, 

women-headed 

households, old aged 

and destitute. 

- Prioritization for getting further assistance if any. 

Fishermen Secondary  • Fishermen in the area 

are primarily engaging in 

small-scale fishing in the 

river. 

Low - Low scale for self-consumption and selling; 

Local and Migrant 

workers/ laborers 

Primary  • Laborers and workers 

were recruited from 

inside and outside of the 

area of influence during 

the pre-construction and 

construction phase of 

the project. 

Medium  - Responsible for undertaking mostly un-skill and 

semiskilled based work during the pre-construction and 

construction phase of the project; 

- Engagement level primary in the civil construction part 

of the work. 

Regulatory/Administrative Authorities and Agencies 

Department of 

Environment (DOE), 

Bangladesh 

Primary • The Department of 

Environment (DOE) is 

the primary government 

regulatory authority for 

environmental protection 

in Bangladesh. 

High - Government Regulatory agency to provide 

Environmental Clearance (EC) to the project based on 

evaluation and approval of the Environmental Impact 

Assessment (EIA) study; 

- Responsible for monitoring the project’s Environmental 

compliance throughout the project lifecycle; 

- High influence and high interest. 

Department of 

Agriculture Extension 

(DAE) 

Secondary  • DAE is responsible for 

agricultural 

development. 

High  - High influence and high interest. 
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Stakeholders Category of 

Stakeholder 

Brief Profile Overall 

Influence on 

the Project 

Basis of Influence Rating 

Department of 

Fisheries (DoF) 

Secondary  • DoF is responsible for 

fisheries development, 

conservation, 

maintenance of the fish 

sanctuary. 

Low - Minor influence on project-related activities; 

Department of Social 

Welfare 

Secondary • The local governmental 

agency is responsible 

for the implementation of 

government social 

welfare schemes. 

Low  - Minor influence on project-related activities; 

- However, participation level and influence may increase 

in case community welfare activities proposed by the 

project proponent are implemented in coordination with 

this agency. 

Upazila Bit/Range 

Office of Forest 

Secondary • Local government 

agency responsible for 

the protection and 

maintenance of forests 

and wildlife 

High - High influence and high interest regarding protection 

and maintenance of forests and wildlife 

Other Regulatory 

and Permitting 

Authorities 

Primary - High - Primary involvement during the pre-construction, 

construction, and operation phases. 

Political Administration 

Thana/Upazila 

Political 

Administration 

Secondary • Elected representative 

of people at 

Thana/Upazila level for 

a fixed tenure. 

Medium - The key linkage between the community and the project 

proponent; 

- Low interest with high influence. 

Ward leaders and 

local representatives 

Primary  • An elected 

representative at ward 

level for a fixed tenure. 

Medium   - Issuance of no objection certificate as the representative 

of the local level representative; 

- Plays an important role in providing public opinion and 

sentiment on the project; 

- Empowered to provide consent and authorization for the 

establishment of the project on behalf of the community. 
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Stakeholders Category of 

Stakeholder 

Brief Profile Overall 

Influence on 

the Project 

Basis of Influence Rating 

Other Institutional Stakeholders Groups 

Non-government 

Organization (NGO) 

Primary • Appointed for 

compensation 

disbursement and 

resettlement 

implementation 

High - Major involvement in the project during Resettlement 

implementation. 

- High influence with high interest 

Printed and 

Electronic Media 

Secondary  • National and Local 

Newspaper, Online 

portals, TV Channels 

Medium  - Public watchdog on the project-related activities; 

- Minor influence on the project. 
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9.4 Information Disclosure and Consultation 

Numbers of consultation were conducted during the field visit, baseline data collection and disclosure 

stage for EIA study. The stakeholders were consulted including local people, the community in the 

vicinity of the project area, local elected representatives and government officials. The details of 

consultations held with issues raised or discussed and suggestions provided by the respective 

stakeholders are presented in the following sub-sections. 

A combination of mixed methods of information disclosure and consultation process was adopted at 

this stage of EIA preparation. The method selected for consultation was designed keeping in mind the 

profile of the stakeholders, types of information desired, and the level of engagement required. In each 

consultation session during disclosure, the consultant introduced themselves, introduced the project as 

well as the predicted impacts, mitigation measure, and management plan and the purpose of 

engagement with the respective stakeholder. The primary methods followed in the consultation process 

are: 

• Key Informant Interview (KII); 

• Focus Group Discussion (FGD); and 

• Public Consultation. 

9.4.1 First Round Public Consultation Meetings 

The objective of the meeting was to inform and obtain opinions of the community about the proposed 

Chattogram-Cox’s Bazar Highway Improvement Project (CCHIP), particularly about Chakaria Bypass 

and the ongoing Environmental Impact Assessment (EIA) study.  

9.4.1.1 Details of the Meeting 

A total of five PCMs have been conducted in first round stage of the meeting, including one meeting in 

each bottleneck point. Table 9-2 shows the details of the meetings, including their venues, time, date, 

and types of participants. All meetings were conducted in participation of project affected people, 

beneficiaries, local residents, representative of local governments, public leaders, government and non-

government officials, etc. List of invitees, invitation letter, participants list, photographs and presentation 

materials of the PCMs are given in Appendix H-1 to Appendix H-10. 

Table 9-2: Details of first round public consultation meetings 

No. Date Venue Time Types of Participants 

1 January 

27, 2021 

Chakaria 

Pourasova, 

Cox’s Bazar 

10:00 AM–

01:00 PM 

• MP, local leaders, project affected people, 

local residents, businessmen, shop owners, 

teachers, farmers, housewives, service 

holders, remittance earners, politicians, 

imams, students, hawkers, rickshaw pullers, 

drivers, etc. 

2 January 

27, 2021 

Amirabad UP 

Auditorium, 

Lohagara, 

Chattogram 

03:00 PM-

05:00 PM 

• Representatives of local government, public 

leaders, project affected people, local 

residents, women, elderly people, 

government and non-government employees, 

etc. 

3 January 

28, 2021 

Keochia UP 

Auditorium, 

Satkania, 

Chattogram 

10:00 AM-

12:00 PM 

• Representatives of local government, public 

leaders, project affected people, project 

beneficiaries, local residents, women, elderly 

people, government and non-government 

employees, etc. 
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No. Date Venue Time Types of Participants 

4 January 

28, 2021 

Kaliais UP 

Auditorium, 

Satkania, 

Chattogram 

03:00 PM-

05:00 PM 

• Representatives of local government, public 

leaders, project affected people, project 

beneficiaries, local residents, women, elderly 

people, government and non-government 

employees, etc. 

5 January 

31, 2021 

Four Star 

Convention Hall, 

Patiya, 

Chattogram 

10:00 AM-

01:30 PM 

• Representatives of local government, public 

leaders, project affected people, project 

beneficiaries, local residents, women, elderly 

people, government and non-government 

employees, etc. 

9.4.1.2 Overview of the Meetings 

At first, a presentation was showed describing the objectives and particulars of the project. The 

presentation includes the maps of the route alignments of all four bypasses and one flyover, locations 

of environmental baseline survey, scope of EIA study, deadline of the study, and scope of the study 

related to land acquisition and resettlement by other consultants. In the presentation, the importance of 

the project and ongoing studies were described by the EQMS consultants. The detail information about 

the EIA study, its scope and objectives, deadline were also described. The presentation explained that 

this meeting is being conducted to inform about the study and obtained opinions and questions from 

public regarding potential environmental and social impacts. The presentation also informed that a 

second stage consultation meeting (probably in March 2021) will be conducted to disclose the findings 

of the study as well as environmental management plan. After the presentation, a question-and-answer 

session was held, which is summarized in Table 5 below. A range of questions and opinions were raised 

from participants and all of their questions were answered properly. The questions were answered by 

EQMS consultants, and in some case, by Nippon Koei representative (in Keranihat, Dohazari, and 

Patiya) and KMC representative (in Patiya) who were present in the meeting. 

9.4.1.3 Questions and Opinions of the Stakeholders 

In every PCM, there was a session to obtain opinion and questions from the participants of the meetings, 

especially from the project affected people. A wide range of opinions and questions were expressed 

from the stakeholders, including the route alignment, compensation of land and property loss, 

environmental impacts, social impacts, etc. Table 9-3 presents the summary of questions and answer 

sessions, including the questions and opinions as well as their responses in all consultation meetings. 

Table 9-3: Summary of question-and-answer sessions in all consultation meetings 

No. Name Question/Opinion Response 

1. Public Consultation Meeting in Chakaria 

1)  He opined that the bypass is 

necessary to reduce traffic congestion 

and carrying time. However, the said 

that current route alignment, 

especially the beginning part that goes 

through Kakara UP will displace many 

families. Then he urged to reconsider 

the current route and change to further 

eastward to save their land and 

settlement. 

Present alignment proposed after 

considering many technical issues 

for greater benefit. Projected affected 

persons will be properly 

compensated. However, we will 

convey your opinion to our employer. 

Local Member of Parliament (MP) 

said that “current government is 

implementing this project to boost up 

the local and national economy. The 
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No. Name Question/Opinion Response 

affected families who will loss lands 

and houses will be compensated”. 

2)  He expressed concern regarding the 

social impacts that they are going to 

suffer due to probable loss of their 

lands and homes. Then he suggested 

to redesign the alignment to alleviate 

these social impacts. 

 

The alignment is proposed after 

careful consideration of loss and 

benefits. The affected persons will be 

compensated according to the laws 

and rules of Bangladesh and JICA 

guidelines. A Resettlement Action 

Plan (RAP) will be prepared to 

mitigate the impacts. Special 

measures will be taken for those who 

are vulnerable”. 

3)  The mouza rate of land is very lower 

than current market price. How the 

amount of compensation will be 

determined? 

Compensation will be provided as 

per existing laws of Bangladesh. 

Acquisition and Requisition of 

Immovable Property Act-2017 will be 

applicable for the compensation of 

lands and structures. 

4)  He opined that the route alignment 

should be selected with consultation of 

local MP, Mayor, Chairman (Upazila 

and concerned UPs), and UNO. He 

proposed to hold meeting in presence 

of these key leaders/officials to select 

the route. Proper mitigation measure 

requires to reduce the construction 

phase environmental impacts. 

Explained the objectives of the 

meeting that we intend to obtain the 

opinions of stakeholders regarding 

environmental and social impacts. 

And about the selection and change 

of route alignment, we will convey 

your opinion to the authorities. 

Mitigation measure to reduce 

environmental impacts will be 

incorporated in the EIA reports. 

5)  He pointed out the social impacts of 

the project. Then he said that “there is 

open land without human settlement in 

further eastward location. The bypass 

could be gone through those area that 

will save land and houses of local 

residents. Moreover, it will shorten the 

length also. He also pointed out that 

there is a hundred years old graveyard 

in proposed bypass alignment”. 

Opinion regarding this issue will be 

shared with authority. 

2. Public Consultation Meeting in Lohagara 

1)  a) If a part of my land is acquired, will 

I get compensation for whole land?  

b) Will all successors of the land be 

compensated? 

Compensation will be provided as 

per existing law of Bangladesh.  

All the successors who have legal 

documents will be entitled for 

receiving the compensation.  

2)  There is a graveyard in the proposed 

alignment. What will happen to this? 

Existing laws will be implemented 

regarding these issues.  
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No. Name Question/Opinion Response 

3)  We suggest to change the route. We 

don’t want to lose our ancestral lands 

and homes. 

Opinions regarding changes of 

alignment will be shared with 

authorities.  

4)  Will we get proper compensation for 

our property? 

Where will we go if there any problem 

regarding the paperwork of the land? 

How can be the environmental 

pollution will be mitigated during 

construction phase?  

 

Compensations will be provided as 

per existing laws of Bangladesh. 

Local AC land office will help them 

about the problematic paperwork of 

the land. 

Proper mitigation plan regarding 

environmental issues will be 

incorporated in the Environment and 

Social Management Plan. 

5)  There are Mazar, mosque, and 

graveyard in the proposed alignment? 

What will happen to them? 

Is there any plan to reduce the air and 

noise pollution as well as vibration 

during construction phase of the 

project?  

Responses regarding Common 

property resources will be addressed 

in the EIA report (from RAP report). 

Government generally avoids this 

type of locations unless it is inevitable 

to demolish and relocate them. 

Mitigation measure regarding air, 

noise pollution and vibration will be 

incorporated in the EIA report. 

6)  Welcomed the project and this 

consultation meeting with the local 

people. Already there is a railway 

project under construction nearby. 

Many farmers suffered due to that 

project as it caused water logging and 

obstacle for irrigation. My concern is 

that will this project cause similar 

impact? Necessary culverts should be 

built to facilitate water flow under the 

road during construction and 

operation stage for irrigation of nearby 

agricultural lands. 

EQMS replied that “sustainability of 

natural water flow will be considered 

during construction and operation 

stage so that the farmers don’t get 

affected”. 

Opinions regarding construction of 

necessary culverts to facilitate the 

irrigation will be shared with 

authority. 

 

3. Public Consultation Meeting in Keranihat 

1)  Will there be any further land 

acquisition? What is the measurement 

of the flyover? How the affected 

business will be compensated? 

In response of this questions, it is 

expected that the provable flyover 

will be constructed on the land that 

have already been acquired. The 

flyover will be 3.44 km long and 48 m 

wide. The affected business, 

although most of them are on 

acquired (Khas) land, will be 

compensated as per existing law. 

2)  What is the location of flyover as per 

presented RoW alignment? 

 The flyover will be built along the 

existing highway (starting and ending 

point is mentioned) 



Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 9-11  

 

No. Name Question/Opinion Response 

3)  How the affected businessman will be 

compensated? 

Affected businesses will be 

compensated. An independent 

consulting firm is working for this 

purpose and they will conduct survey 

to identify the affected businessman 

and to estimate the compensation. 

4)  It will be good for us if government 

build a bypass instead of the flyover. 

For this flyover, hundreds of business 

institutions will be affected. And 

around a few hundred people will lose 

livelihood (at this point most of the 

participants started giving slogan 

demanding a bypass instead of 

flyover). 

Several options, such as bypass or 

flyover, have been considered. But it 

seemed that this flyover would be 

most feasible as there is a rail line 

under construction nearby which is 

an obstacle for bypass. Besides, a 

flyover has to be built due to that rail 

line. The affected businessman, 

including those who sell products on 

footpath and roadside will 

compensated as per existing laws of 

Bangladesh 

5)  Hundreds of businessmen will be 

benefitted if a bypass is constructed 

instead of the flyover. We are worried 

about our livelihood. 

Responses regarding this question 

mentioned above. 

6)  I am in favor of flyover as there will be 

severe social impacts like loss of land, 

house, agriculture, fisheries, and 

vegetation if a bypass is constructed. 

Your opinion will be shared with the 

project implementation authorities. 

7)  Exactly how much damage we will 

suffer from this project?  

The amount of loss has not finalized 

yet. The survey is ongoing. The 

findings will be disclosed once the 

survey is completed. 

8)  In my opinion, a bypass would be 

better option considering the amount 

of loss of business and livelihood that 

will be caused by the flyover. 

Both options will cause some 

damage. But the extent of loss will be 

higher in case of bypass. Besides, 

bypass construction is difficult due to 

nearby railway. This is why this 

flyover option will be considered 

rather than bypass  

9)  It is seen in previous time that 

development work creates water 

logging? Will there be such kind of 

problem in this project? 

There will be plan to prevent water 

logging and drainage congestion. 

The contractor has to follow this plan. 

The consultant and employer will 

monitor this issue. 

10)  How many lanes will be under the 

flyover? It is important to keep 

drainage system functional and to 

prevent water logging during 

construction and operation phase. I 

Mr. Mehedi from NK replied: “There 

will be 2 lanes beneath the flyover. 

Bandarban road will be kept 

functional”. 
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No. Name Question/Opinion Response 

request the authority to implement the 

project causing least damage to the 

businessman.  

EQMS replied: “There will be an 

environmental management plan in 

EIA report. In this plan drainage and 

water logging issues will be 

addressed. The project 

implementation authority will try to 

cause least damage of business. The 

affected businesses will be 

compensated as per existing laws of 

Bangladesh”. 

4. Public Consultation Meeting in Dohazari 

1)  It would be better to construct a flyover 

instead of bypass as the bypass will 

cause loss of lands and homes. 

Present option of bypass has been 

selected after considering the 

feasibility of several options. This 

option seems most feasible. Affected 

persons will be compensated as per 

existing laws of Bangladesh 

2)  I am in favor of this bypass option Opinion will be shared with our 

technical team. 

3)  How the compensation for land 

acquisition will be provided? 

The compensation will be 

determined according to the laws of 

Bangladesh. A separate consulting 

firm is working in this regard. The 

affected persons will be contacted 

when necessary. 

4)  The mouza rate of land is lower than 

current market price. How will this 

dispute be resolved? How will you 

determine heirs of the land? 

The compensation for land 

acquisition will be provided as per 

Acquisition and Requisition of 

Immoveable Property Act 2017. 

The successors of the land will be 

issued the local Union Parishad 

office. 

5)  What will happen to community clinic? 

There is a community clinic in the 

proposed alignment.  

Are there any plan to reduce the 

impact related with noise, water and 

vibration? 

If any community clinic is affected, 

necessary and proper actions will be 

addressed in the resettlement action 

plan. 

Proper management plan will be 

incorporated in the EIA report 

regarding the impact related with 

noise, water and vibration. 

5. Public Consultation Meeting in Patiya 

1)  What will be the measurement of 

proposed bypass? 

According to proposed plan, the 

width of the bypass will be 300 feet, 
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including 4-lane main road and 2-

lane side road at both sides. 

2)  There is already a bypass in Patiya? 

Why it is necessary to expand this 

bypass? 

Responses given by explaining the 

necessity of expanding the existing 

bypass, which has already been 

described during presentation 

session. 

3)  When will the survey be started? What 

will be the probable amount of 

compensation? 

A separate consulting firm is working 

this regard. Survey for land 

acquisition and resettlement purpose 

will be started soon. The final amount 

will be determined by authority who is 

conducting resettlement study.” 

4)  Will this new project straighten the 

curvatures of present bypass? 

This is one of the objectives of this 

project. The curvatures will be 

straightened as much as possible. 

5)  Will the proposed bypass be on the 

existing bypass? 

It was tried to design the new 

alignment by keeping it on the 

existing alignment as much as 

possible. However, to straighten the 

curvatures, there might be distortion 

in some places. 

6)  If the existing bypass is expanded 

maintaining a parallel expansion from 

the median, then we have no 

objections. But we have objections if 

the new alignment become distorted 

from existing bypass alignment.  

It was tried to design the new 

alignment by keeping it on the 

existing alignment as much as 

possible. However, to straighten the 

curvatures, there might be distortion 

(on right or left side) in some places. 

This is for smooth traffic operations 

and for reducing the chance of 

accidents.” 

7)  My family graveyard is in the proposed 

alignment. What will happen to it? 

Generally, project authority intends 

to avoid such kind of culturally 

sensitive establishment. However, if 

it seems inevitable for greater 

benefit, then government may take 

initiative to relocate the graveyard. 

The whole procedure will be carried 

out as per the established laws. We 

will convey your concern to the 

project technical team.” 

8)  Why the proposed alignment distorted 

at entirely one side instead of 

remaining on the existing bypass 

alignment? 

It was tried to design the new 

alignment by keeping it on the 

existing alignment as much as 

possible. However, to straighten the 

curvatures, there might be distortion 

(on right or left side) in some places. 
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This is for smooth traffic operations 

and for reducing the chance of 

accidents.” 

9)  During the construction of existing 

bypass, the project implementation 

authority did not take our consultation. 

How will we be assured that our 

consultation will be valued this time? 

As this project will be financed by 

international landers so opinion of 

the stakeholder will take into 

consideration. 

10)  Previously, during the construction of 

old bypass, there was corruption and 

we did not get compensation of 

acquired land properly. What will 

happen this time? 

Fair compensation will be provided 

as per existing laws of Bangladesh. 

11)  If the existing bypass is expanded 

maintaining a parallel expansion from 

the median, then we have no 

objections. But we have objections if 

the new alignment become distorted 

from existing bypass alignment. 

 

It was tried to design the new 

alignment by keeping it on the 

existing alignment as much as 

possible. However, to straighten the 

curvatures, there might be distortion 

(on right or left side) in some places. 

This is for smooth traffic operations 

and for reducing the chance of 

accidents. 

12)  

 

During the construction of old bypass, 

the land acquisition procedure did not 

follow rules and regulations properly. 

There was corruption. Therefore, the 

project affected persons are worried 

that they will not get compensation 

properly this time also. If the existing 

bypass is expanded maintaining a 

parallel expansion from the median, 

then we have no objections. But we 

have objections if the new alignment 

become distorted from existing bypass 

alignment. 

Responses regarding these issues 

mentioned earlier. 

13)  We want the new alignment to be 

constructed by expanding existing 

bypass maintaining parallel 

expansion.  

It was tried to design the new 

alignment by keeping it on the 

existing alignment as much as 

possible. However, to straighten the 

curvatures, there might be distortion 

(on right or left side) in some places. 

This is for smooth traffic operations 

and for reducing the chance of 

accidents. 
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9.4.2 Information Disclosure Meeting 

It is deemed necessary to disclose the findings of the EIA study to the PAPs, local residents and other 

relevant stakeholders. Hence, a total of eleven Information Disclosure Meeting was organized 

throughout the alignment of the CCHIP. 

9.4.2.1 Details of the Meeting 

A total of five IDMs were conducted in the second stage of the meeting, including one meeting in each 

major and minor bottleneck point. Table 9-4 shows the details of the meetings, including their venues, 

time, date, types of participants with number and ratio of male and female. All meetings were conducted 

in participation of project affected people, beneficiaries, residents, representative of local governments, 

public leaders, government and non-government officials, etc. A copy of invitation letter, participants 

list, photographs and presentation materials of the IDMs are given in Appendix H-11 to Appendix H-

19. A copy of non-technical summary of the draft EIA report is given in Appendix H-20. 

Table 9-4: Details of the Information Disclosure Meetings (IDMs) 

No. Date Venue Time 

Number of 
Participants Types of Participants 

Male Female Total 

1 March 
23, 
2022 

Kaliaish 
Union 
Parishad 
Auditorium, 
Satkania, 
Chattogram 

10:00 
AM- 
12:00 
PM 

31 4 35 • Local elected representative 

including Chairman and ward 

members, project affected 

people, local residents, 

businessmen, shop owners, 

teachers, farmers, female 

representative, service 

holders, remittance earners, 

politicians, imams, students, 

hawkers, rickshaw pullers, 

drivers, etc. 

2 March 
27, 
2022 

Kochuaai 
Union 
Parishad 
Auditorium, 
Patiya, 
Chattogram 

10:00 
AM–
12:00 
PM 

37 4 41 • Local elected representative 

including Chairman and ward 

members local leaders, project 

affected people, local 

residents, businessmen, shop 

owners, teachers, farmers, 

housewives, service holders, 

remittance earners, politicians, 

imams, students, hawkers, 

rickshaw pullers, drivers, etc. 

3 March 
29, 
2022 

Amirabad 
Union 
Parishad 
Auditorium, 
Lohagara, 
Chattogram. 

10:00 
AM–
12:00 
PM 

40 1 41 • Representatives of RHD, Local 

elected representative 

including Chairman and ward 

members, public leaders, 

project affected people, project 

beneficiaries, local residents, 

women, elderly people, 

government and non-

government employees, etc. 
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No. Date Venue Time 

Number of 
Participants Types of Participants 

Male Female Total 

4 March 
30, 
2022 

Keonchia 
Union 
Parishad 
Auditorium, 
Lohagara, 
Chattogram 

04:00 
PM– 
06:00 
PM 

31 1 32 • Representatives of RHD, Local 

elected representative 

including Chairman and ward 

members, public leaders, 

project affected people, project 

beneficiaries, local residents, 

women, elderly people, 

government and non-

government employees, etc. 

5 March 
31, 
2022 

Shah 
Omrabad 
High School 
Auditorium, 
Chakaria, 
Coxsbazar. 

10:00 
AM–
12:00 
PM 

61 0 61 • Representatives of RHD, Local 

elected representative 

including Chairman and ward 

members public leaders, 

project affected people, project 

beneficiaries, local residents, 

women, elderly people, 

government and non-

government employees, etc. 

9.4.2.2 Overview of the Meetings 

At first, a presentation was given describing the objectives and particulars of the project. The 

presentation includes the maps of the route alignment of all four bypasses and a flyover, locations of 

environmental baseline survey, scope of EIA study, predicted environmental and social impact, 

proposed mitigation measure and Environment and Social Management Plan (EMP), etc. In the 

presentation, the importance of the project and findings of the studies were described by the EQMS 

consultants. The detail information about the EIA study, its scope and objectives, findings of draft report 

preparation stage were also described. The presentation explained that this meeting is being conducted 

to inform about the study and obtained opinions and questions from public regarding potential 

environmental and social impacts. After the presentation, a question-and-answer session was held, 

which is summarized in Table 9-5 below. A range of questions and opinions were raised from 

participants and all their questions were answered properly. The questions were answered by the RHD 

representative, EQMS consultants, and in some case, by national representative of JICA Study Team 

who presented in the meeting. During the meetings, no specific objections were raised to the project 

itself. 

9.4.2.3 Questions and Opinions of the Stakeholders 

In every IDM, there was a session to obtain opinion and questions from the participants of the meetings, 

especially from the project affected people. A wide range of opinions and questions were expressed 

from the stakeholders, including the route alignment, compensation of land and property loss, 

environmental impacts, social impacts, etc. Table 9-5 presents the summary of questions and answer 

sessions, including the questions and opinions as well as their responses in all the disclosure meetings. 

Table 9-5: Summary of question-and-answer sessions in IDMs 

No. Name Question/Opinion Response 

A) IDM in Kochuaai, Patiya, Chattogram 
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No. Name Question/Opinion Response 

1)  • When the Land 

acquisition notice will be 

provided? 

• As the existing road is 

too busy, will there be 

any foot over bridge 

Infront of 

school/college/mosque? 

• A separate consulting firm is working on 

land acquisition. After their completion of 

survey or other activities government will 

go for noticing for Land Acquisition. 

• According to representative from the JICA 

Study Team, there will be foot over 

bridge/underpasses in sensitive areas. 

2)  • People are getting 

confused about the 

alignment of the road. 

They want to get 

assurance how much 

land will be acquired 

from both sides of the 

proposed road, because 

they think marking is not 

fixed by the survey 

team.  

• What will be the notice 

period and when they 

will get compensated? 

• According to representative from the JICA 

Study Team, tentative road alignment is 

just proposed, but final decision will be 

taken by the Government and relative 

authorities. Therefore, last land marking is 

almost right.  

• After the completion of survey government 

will declare when the land acquisition will 

be occurred. 

3)  • Is there any chance to 

getting change of land 

marking? 

• Any possibility of air 

pollution? If yes, what 

will be the mitigation 

measure? 

• Last marking is almost final, and the 

previous marking will be 

eliminated/removed by the RAP 

consultants. 

• During construction period there will be the 

possibility of air pollution due to lack of 

proper mitigation measure like as Water 

spray and covering of material stockpile; 

Maintenance of vehicles and machines to 

control exhaust emission. 

•  Moreover, a detail management plan 

regarding air pollution has been 

incorporated in the Draft EIA report.   

4)  • Several accidents are 

getting occurred 

regularly due to 

damaged and broken 

dividers.  

• Due to the existing road, 

water logging has been 

occurred.  

• They want the solution 

of water logging 

problem and 

building/enhancing the 

size of culverts in 

several locations. 

• Opinion regarding this issue will be shared 

with authority. 

• Proper drainage system will be 

incorporated to prevent the water logging in 

the project area. 
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B) IDM in Kaliaish Union, Satkania, Chattogram 

1)  • When the construction 

activity will be started? 

• What impacts of 

environment will be 

occurred?  

• Construction activity will be started in 2025. 

• Air, Noise and Soil Pollution will be 

occurred. 

2)  • Why is bypass needed if 

6-lane road will be 

constructed? 

• To prevent accident and control the heavy 

load of traffic bypass is needed. 

3)  • I do not live in 

Bangladesh. How will I 

get the compensation? 

• Compensation will be provided as per 

approved entitle matrix followed by national 

and international laws, policies and 

guidelines. 

4)  • If we do not get 

compensation, we will 

not let them (RHD) to 

construct the road. JICA 

Survey Team must pay 

compensation by their 

own responsibility. 

• Compensation will be provided as per 

approved entitle matrix followed by national 

and international laws, policies and 

guidelines. 

5)  • People are poor. They 

need the opportunity of 

employment. 

• How the water pollution 

should be mitigated? 

• Both skilled and non-skilled people will get 

opportunity of employment during 

construction period. 

• Management plan has been incorporated 

to control predicted water pollution which 

includes; 

o Sediment fence and soil compaction; 

o Drip pan for containing hazardous 

waste; 

o Settling tank and oil-water separator; 

C) IDM in Keonchia Union Parishad, Satkania, Chattogram 

1)  • He asked, “Four outer 

roads will be 

constructed in Patiya, 

Dohazari, Lohagara and 

Chakaria. But why a 

flyover will be 

constructed in 

Keranirhat? He also 

added that people want 

bypass instead of 

flyover. 

• Representative from the JICA Study Team 

replied that according to the feasibility 

study government choose the option of 

flyover instead of bypass. 

2)  • He opined, “We want 4-

lane road instead of 6 

lanes otherwise 

transportation problem 

will be emerged in 

future.” 

• This opinion will be shared to the authority. 
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3)  • He said that it would be 

better to construct 6-

lane bypass instead of 

flyover.  

• Representative from JICA Study Team 

already replied this in previous question. 

4)  • According to Mr. Musa, 

Keranirhat has huge 

area to construct 6-lane 

road why 

RHD/Government is 

going to build flyover. He 

also added that people 

of Keranirhat will protest 

when the flyover 

construction will be 

started. 

• Representative from JICA Study Team 

already replied this in previous question. 

5)  • Mr. Sarwar said that 

mosque, madrasa, 

school and graveyard 

will be demolished by 

the activity of RHD and 

What will be the 

solution. 

• Representative from JICA Study Team 

replied, “Generally, project authority 

intends to avoid such kind of sensitive 

establishment. However, if it seems 

inevitable for greater benefit, then 

government may take initiative to relocate 

these structures. The whole procedure will 

be carried out as per the established laws.” 

D) IDM in Amirabad Union Parishad, Lohagara, Chattogram. 

1)  • Is there any provision of 

employment opportunity 

for local unskilled 

people during 

construction period?   

• Is there any possibility to 

create noise pollution 

during construction 

period? 

• According to representative from JICA 

Study Team, local people both skilled and 

unskilled will get opportunity for 

employment. 

• Management plan to mitigate the noise 

pollution has been incorporated in the EIA 

report briefly it consists, 

o Noise barrier between residential and 

commercial area and the project. 

o Maintenance of vehicle and machines; 

canopy, muffler, silencer in machines; 

2)  • Is it true that the project 

will be implemented? 

• They are not sure about 

the land acquisition. 

They want to make 

buildings or structures in 

the proposed acquired 

area. 

• RHD representative confirmed that the 

project will be implemented. 

• After the survey and the declaration of Cut-

off date anyone can’t build anything in the 

proposed area. 

3)  • How the compensation 

of land will be provided? 

• Who do business in the 

government property, 

• Compensation will be provided as per 

approved entitle matrix followed by national 

and international laws, policies and 

guidelines. 
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No. Name Question/Opinion Response 

will they get any 

compensation? 

E) IDM in Shah Omrabad High School, Kakara Union, Chakaria, Coxsbazar 

1)  • They will be in problem. 

Their land will be 

acquired, and they will 

have nothing left. They 

are poor and day labour. 

So, alternative way 

should be chosen. 

• Representative from RHD said, “This 

opinion will be shared to the authority.” 

2)  • According to Mr. 

Farhadul, if the 

proposed alignment will 

be constructed low 

environmental effect will 

be occurred but social 

impact will be seen in a 

big scale. Maximum 

people want alternative 

alignment of road. 

• This opinion will be shared to the authority. 

3)  • There is a syndicate that 

made corruption for 

fixing the alignment. 

And huge area of 

settlement, mosque and 

madrasa will be 

demolished. 

• There has water logging 

due to flood and 

inadequate drainage. 

What will be the solution 

regarding this issue? 

• To reduce the waterlogging a management 

plan has been incorporated in the EIA 

report briefly which includes;  

o Pumping and discharge of stagnant 

water 

o Construction of adequate number of 

cross drainage channel. 

4)  • Significant number of 

HHs will lose their land. 

They need proper 

compensation. 

• Due to existing road, 

they are facing flood 

during rainy season. 

Elevated expressway 

could be another option. 

• Compensation will be provided as per 

approved entitle matrix followed by national 

and international laws, policies and 

guidelines. 

• This opinion will be delivered to the 

authority. 

5)  • People don’t have legal 

papers of land and they 

think they will not get 

compensation. So, they 

want alternative road. 

• Representative from JICA Study Team: If 

people do not have legal papers of land or 

they are living in government land, they will 

not get compensation indeed.  
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9.4.3 First Round Focus Group Discussion (FGD) 

Generally, a process to collect information through a set of questions from group of people defined as 

Focus Group Discussion (FGD). The aim of FGD is to collect information from the group of people about 

their perceptions, attitude and experience on predetermined topics. To collect information from the 

different group of people, including community people, land owners, land dependents, business owners, 

women group in five bottleneck points (including both bypass and flyover) of Chattogram-Cox’s Bazar 

Highway Improvement Project, several FGDs were conducted. To disseminate and collect the 

information from the specific group of people, the target participants of the FGDs were the group of 

people who were absentees in the Public Consultation Meetings. Moreover, individual consultation 

conducted with visually vulnerable people, such as differently able, elderly etc. 

9.4.3.1 Details of the FGD 

The discussion was held with different group of people at different locations. The locations and group 

descriptions of the focus group discussions are depicted in the Table 9-6. Photographs of FGD are 

given in Appendix H-27. 

Table 9-6:  Location and Target Group of Respondent 

SL Date Place Target Group No. of Participant 

Male Female Total 

1.  29/01/2020 Chakaria Land Owners 6 0 6 

2.  29/01/2020 Chakaria Community People 16 0 16 

3.  29/01/2020 Chakaria Land Dependents 8 0 8 

4.  29/01/2020 Chakaria Women Group 3 18 21 

5.  30/1/2020 Lohagara Land Owners 8 0 8 

6.  30/1/2020 Lohagara Community People 7 0 7 

7.  30/1/2020 Lohagara Women Group 0 9 9 

8.  30/1/2020 Keranihat Business Group 6 0 6 

9.  30/1/2020 Keranihat Local Community 8 0 8 

10.  30/1/2020 Dohazari Land Owners 8 0 8 

11.  30/1/2020 Dohazari Land dependents 7 0 7 

12.  31/1/2020 Patiya Land Owners 9 0 9 

13.  31/1/2020 Patiya Local Community 12 0 12 

9.4.3.2 Findings of the FGD 

The issues of discussion and participants’ opinions, comments and suggestions are summarized in 

Table 9-7, Table 9-8, Table 9-9, Table 9-10, and Table 9-11. 

Table 9-7: FGD with Local Community 

Issues 

Discussed 

Participants Opinion, Suggestions 

Patiya Dohazari Lohagara Chakaria Keranihat 

General 

information of 

local community 

including location, 

General information has been gathered about local community, village, mouza 

etc. Whereas, Patiya Widening of existing Bypass Road includes the following 

unions Bhatikhain, Kachuai, Patiya Paurashava (Word No-06, 07), Dohajari 

(New Bypass Road) includes Satbaria, Dohazari union. Keranihat (Flyover over 

the Existing Road) includes Dhemsa, Keochia, Sadaha. Lohagara (New 
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Issues 

Discussed 

Participants Opinion, Suggestions 

Patiya Dohazari Lohagara Chakaria Keranihat 

village, Mouza, 

upazila etc; 

Bypass Road) contains Amirabad, Lohagara unions. Chakaria (New Bypass 

Road) contains Fasiakhali, Kakhara, Lakhyarchar, Chakaria Paurashava (Word 

No-09) etc. 

Information about 

the project; 

Local people have been informed about the proposed project through survey 

for resettlement study, people who were attended the PCM of EIA study also 

informed the respondents. Most of the respondents had the curiosity about the 

final alignment and price of the land. 

Settlement pattern 

of the local 

community; 

Apart from Keranihat, settlement pattern of the proposed alignment is 

diversified.  

What is the key 

occupation/source 

of livelihood for 

the community in 

the village? 

Mostly agricultural  Mostly businessman 

Illegal/legal 

settlers’ 

information about 

people who are 

residing with the 

RoW of highway; 

No responses regarding illegal/ legal settlers’ information about who are 

residing with the RoW of highway. 

Is there any scope 

for Loss of 

agricultural land 

for borrow pits or 

stock piling? 

Most of the respondent opined that, they will lose their 

agricultural land due to borrow pits or stock piling. 

Agricultural land will 

not be impacted 

What are the 

problems that the 

community faces 

(for example 

infrastructure, job, 

and education)?  

Generally, community faces problem relevant with employment. 

Is there any ethnic 

community 

available?  

No ethnic community available. 

Number/ 

frequency of 

accident in the 

bottleneck point 

over the year? 

Frequent accident occurs in Patiya area.  

What will be the 

impacts of the 

project on the 

community’s 

Due to the proposed alignment of bypass and flyover people’s livelihood will 

be impacted. 
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Issues 

Discussed 

Participants Opinion, Suggestions 

Patiya Dohazari Lohagara Chakaria Keranihat 

livelihood and 

culture? 

Table 9-8: FGD with Land Owners 

Issues 

Discussed 

Participants Opinion, Suggestions 

Patiya Dohazari Lohagara Chakaria Keranihat 

What is the 

current use of 

acquired 

land? 

Apart from Keranihat most of the acquired land is agricultural. 

What is the 

land use 

pattern of 

road side 

land? 

Land use pattern of road side area is mostly agricultural. 

What are the 

main crops 

grown in the 

area? 

Double crops 

Agricultural 

and monsoon 

land. 

Double crops 

agricultural 

land and 

winter 

vegetables at 

river side 

Double crops 

Agricultural 

land. 

Kakara union 

has triple 

crops land. 

No 

agricultural 

land. 

Production of 

land per 

acre? 

Paddy production per acre is on average 220 Mound.  

What is the 

difference 

between 

current 

market price 

and mouza 

rate of land? 

There is a significant difference between current market price and mouza rate of 

the land. Generally, the mouza rate has been determined through the average 

price of land sold last year. Customarily, it is common practice in Bangladesh that 

land buyer-seller undervalued land in registration process to pay lower stamp 

duty, VAT & TAX and other applicable registration fees. As a result, land price 

remains lower than actual market price. To bridge the gap of registered and actual 

market price of land, the government of Bangladesh makes the provision for 

200% additional of registered/assessed price.  

Do you know 

how to raise 

a complaint? 

No idea about the grievance process. 

What will be 

the impacts 

of this project 

(both positive 

and negative 

impacts)?  

Traffic congestion will be mitigated, however, most of the respondents will lose 

their land and settlement due to acquisition. 

Production of 

land per 

acre? 

Paddy production per acre is on average 220 Mound.  
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Table 9-9: FGD with Women Group 

Issues Discussed Participants Opinion, Suggestions 

Lohagara Chakaria 

Informed about the project Local people have been informed about the 

proposed project through survey for resettlement 

study, people who were attended the PCM of EIA 

study also informed the respondents. 

What is the main livelihood-related activities 

(or work) undertaken by women? (e.g., 

Cultivation, livestock rearing, fuel wood 

collection etc.) 

Basically, most of the respondents involved with 

household activities. 

Are there any restrictions to the type of work 

women can perform? 

No such types of restrictions  

What is the average minimum age of 

marriage for girls and boys in the community? 

20 is the average minimum age of marriage for 

girls and 25 is the average minimum age of 

marriage for boys in the community. 

Average age of mother at childbirth (first child) Average first childbirth age is 22.  

Is there any preference for boy or girl child?  As like as others practice of rural life there is a 

preference for boy child. 

What is the highest level of education that 

women attain? 

Highest level of education of women generally 

High School Certificate (college level).  

Do girls attend school regularly or take leaves 

if they are required to work at home? 

Such types of activities occur in a very low 

frequency. 

Is there any special preference for sending 

boys for higher studies instead of girls? 

Yes, there is a preference for sending boys for 

higher studies instead of girls. 

Who is the primary decision-maker in the 

house? 

Father has the dominancy over decision making in 

the family. 

Can women independently take decisions on 

certain topics? 

Have this opportunity but in very marginal level. 

Do women participate in decision-making at 

the village-level? 

In a very low frequency. 

Are there any traditional or customary 

practices related to ownership of land and 

asset or access to property? 

Particularly ownership of land and asset or access 

to property determine upon the existing laws. 

Are you aware of the proposed project? if yes, 

get details on the level of information 

available and provide an understanding of the 

proposed project and its potential impacts on 

the community  

Most of the respondents have the awareness of 

the project, however, most of them are very much 

concerned about the land and structure which are 

going to be acquired.  

Table 9-10: FGD with Land Dependents  

Issues Discussed Participants Opinion, Suggestions 

Patiya Dohazari Lohagara Chakaria Keranihat Patiya 
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What are the uses of 

the land acquired 

(sharecropper, 

agricultural laborers, 

for storage, as 

access road/area)? 

Apart from Keranihat most of the acquired land is agricultural. In Keranihat 

business owner will be affected and the ownership of the land is government.  

On an average for 

how long have you 

been using this land? 

Most of the respondent using this land more than 20 years. 

Do you earn from this 

land? If yes, for 

which activities (for 

example agriculture 

or any other) and 

how much? 

By agriculture most of the respondents earn from this land. No land 

acquisition 

required. 

Is there any business 

structure affected 

due to acquisition? 

Some business structure will be affected at Chakaria, Dohazari and 

Keranihat area. 

Types of business 

has been affected? 

Both permanent and temporary business will be affected. 

Any alternative 

income source apart 

from business? 

Most of the respondents have no alternative income source apart from 

business. 

Table 9-11: FGD with Market Committee at Keranihat 

Issues Discussed Participants Opinion, Suggestions 

What are the roles and activities 

of Market committee? 

Market committee is responsible to work for businessman 

interest. Member of the Keranihat Progotishil Bebshayek Somity 

is 2100 businessman. All the members duly paid 40 taka per 

month for their membership subscription fees. 

Perception about the project? 
Most of the respondent demanded to change the alignment, they 

prefer bypass rather flyover. 

Is there any physical and 

economic displacement due to 

project implementation? 

Both economic and physical displacements will be occurred due 

to the proposed flyover alignment. 

How the existing Bazar besides 

highway will be impacted? 

Business man who are doing their business adjacent to the road 

side will be severely impacted due to the flyover construction.  

How many Numbers of persons 

will be impacted due to project 

implementation? 

Not identified yet. 

Business pattern of people 

besides bottleneck? 

Both permanent and temporary businesses comprise of 

stationary, grocery, fruits and vegetables are available at 

bottleneck area. 

Have any kind of illegal 

occupants doing their business 

besides highway? 

No information available regarding this question. 



Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 9-26  

 

Issues Discussed Participants Opinion, Suggestions 

What is the renting procedure of 

shop/ business structure? 

Business man rent their business facilities from the owner of 

infrastructures.  

Suggestions and 

recommendations during 

construction period mitigation 

measure. 

Proper compensation packages for the businessman who will 

lose their livelihood for the proposed project. 

9.4.4 Second Round Focus Group Discussion (FGD) 

During the disclosure stage of draft EIA, the aim of FGDs is to disseminate the information to the group 

of people of project area residing major and minor bottleneck sections. The target participants of the 

FGDs were the group of people who were absentees in the Information Disclosure Meetings held at 

different locations of major and minor bottleneck sections. Moreover, individual consultation conducted 

with visually vulnerable people, such as differently able, elderly, etc. of the project area. During FGDs 

following topics were disseminated with the participants and collected their concern, perceptions and 

further recommendations. 

• Status of proposed development project to the local community; 

• To distribute the information about the baseline conditions of proposed project area; 

• The information regarding predicted impacts and mitigation measure for those impacts 

regarding the proposed project during draft report preparation stage; 

• Publicize the proposed Environmental Management Plan (EMP); 

• To inform about the Grievance Redress Mechanism (GRM);  

• To eliminate conflict among all stakeholders by disseminating information and allowing them to 

express their perspectives. 

• Increase local confidence in the proposal and to give a sense of ownership. 

During conducting FGDs with different groups of the major and minor bottleneck sections, responses 

were also provided by consultants as per participants concerns and recommendations. 

9.4.4.1 Details of the FGD 

The discussion was held with different groups of people at different locations of the major and minor 

bottleneck sections. The locations and group descriptions of the focus group discussions are depicted 

as follows. Table 9-12 indicates the details of the FGDs. Photographs of the FGDs are given in 

Appendix H-22. 
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Table 9-12: Details of the FGDs 

No. Date Place 
Number of Participants 

Types of Participants 
Male Female Total 

1 March 27, 
2022 

Patiya  4 1 5 • Land owners, land dependents, 

local community people 

2 April 01. 
2022 

Patiya 6 0 6 • Land owners, land dependents, 

local community people, 

Businessmen 

3 March 24, 
2022 

Dohazari  6 0 6 • Land owners, land dependents, 

local community people 

4 April 01. 
2022 

Dohazari 6 1 7 • Land owners, land dependents, 

local community people, 

Businessmen 

5 March 31, 
2022 

Keranirhat 6 0 6 • Community people, Business 

owner 

6 March 29, 
2022 

Lohagara 7 0 7 • Land owners, land dependents, 

local community people, 

Businessmen 

7 March 28, 
2022 

Chakaria 0 5 5 • Female group including 

housewife of affected HHs, 

students of local area. 

8 March 29, 
2022 

Chakaria 8 0 8 • Land owners, land dependents, 

local community people, 

Businessmen 

9.4.4.2 Findings of the FGD 

The issues of discussion and participants’ opinions, comments and suggestions are summarized in 

Table 9-13.  

Table 9-13: Summary of the FGDs 

Issues Discussed 
Participant opinion/ questions/ 

Recommendation 
Responses 

Brief description about the 

project 

• People are very much confused 

about the proposed final RoW 

alignment 

• Most of the RoW alignments 

has been finalized as per 

Feasibility study report. 

Status of land acquisition 

and Resettlement  

• Most of the people from major 

bottleneck sections were very 

much concerned of land 

acquisition status including 

process, entitlement matrix, 

compensations, etc.  

• Land acquisition and 

Resettlement Action Plan 

has been carried out by 

another firm. 

Compensations and other 

benefits will also be provided 

as per national and 

international laws, policies 

and guidelines. 
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Issues Discussed 
Participant opinion/ questions/ 

Recommendation 
Responses 

Predicted Impact on 

Environmental and Social 

aspects 

• Should take proper initiative to 

mitigate the predicted impact 

on Air. Water, soil and others. 

• An Environmental 

Management Plan (EMP) 

including monitoring 

schedule and budget has 

been incorporated in the 

draft EIA report. Moreover, 

during consultation it has 

been explained to the 

participants about the 

predictive impact, proposed 

mitigation measures and 

management plan regarding 

the environmental elements 

such as air, water,soil etc. 

The participants were 

convinced with the proposed 

mitigation measures and 

management plan and they 

expect the proper 

implementation of the plans. 

Beneficial aspect for the 

local community 

• How the local people will be 

benefited for this project? 

• Local people will be 

benefited during both 

construction and operation 

phases by creating the 

employment opportunity, 

enhancement of local 

economy, accident 

prevention and others 

available service provisions.  

Status of Community 

Property Resources during 

construction 

• What will be the process of land 

acquisition if any Community 

Property Resources lies into 

RoW 

• Will take proper mitigation 

measure for the CPR. 

Conflict of interest between 

project employee, workers 

and community people 

• If any kind of conflict of interest 

arise, how it will be resolved? 

• During construction period 

both migrant and non-

migrant worker will be 

available at the project area, 

thus the conflict might be 

arising between workers and 

local community people. An 

external grievance redress 

mechanism channel will be 

developed that ensure the 

local people have the access 

to raise any grievance to the 

authority. 
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Issues Discussed 
Participant opinion/ questions/ 

Recommendation 
Responses 

Disruption or enhancement 

of existing social service  

• Is there any possibility to the 

disruption of existing social 

service providing status? 

• During construction period 

some service facilities might 

be disrupted due to lack of 

accessibility. Project 

proponent will create 

alternative provision to 

smooth accessibility of local 

people for getting the 

services. 

Flood and drainage 

condition of project area 

• How the proposed project has 

impact on flood and drainage 

condition? 

• Flood assessment has been 

carried out during study 

period so mitigation measure 

has also been developed 

regarding flooding and 

drainage condition. 

Overall perception about the 

project 

• Perhaps, most of the 

participants who will be going to 

lose their land and livelihood 

due to project implementation 

have similar perception for 

alternative analysis. Unlikely, 

they demand proper 

compensation. 

• Compensation will be 

provided as per national and 

international, laws and 

guidelines. 

9.4.5 Key Informant Interview (KII) 

Key informant interviews (KII) are qualitative in-depth interviews with people who know what is going 

on in the community. The purpose of key informant interviews is to collect information from a wide range 

of people—including community leaders, professionals, or officials—who have first-hand knowledge 

about the project areas. A total of 26 KIIs have been conducted with the Upazila level offices, including 

the Department of Fisheries, Department of Agriculture, Department of Education, Department of Public 

Health Engineering, Executive Engineer of Roads and Highways Division, Dohazari, Chattogram, Sub 

Divisional Engineer of Chakaria, Cox’s Bazar, Range Officers of Chunati Range, Chunati Wildlife 

Sanctuary and Fashiakhali Range, Forest Department and Department of Environment, Chattogram 

Divisional Office. The summary of the findings of the KII are presented in Table 9-14 (Department of 

Fisheries), Table 9-15 (Department of Agriculture), Table 9-16(Department of Education), Table 9-17 

(Department of Public Health Engineering), Table 9-18 (Roads and Highways Department), and Table 

9-19: KII with Department of Forest 

Sl Key Issues 

Discussed 

Response 

Chunati Range Chunati Wildlife 

Sanctuary 

Fashiakhali 

Range 

01 Forest Division Chittagong South 

Forest Division 

Wildlife Management 

and Nature 

Conservation Division, 

Chittagong  

Cox's Bazar North 

Forest Division  

02 Administrative 

Area 

Lohagara Upazila Lohagara Upazila Chakaria Upazila 



Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 9-30  

 

Sl Key Issues 

Discussed 

Response 

Chunati Range Chunati Wildlife 

Sanctuary 

Fashiakhali 

Range 

Chakaria Upazila 

Banshkhali Upazila 

Chakaria Upazila 

Banshkhali Upazila 

03 Important/Notable 

Wildlife Species  

Asian Elephant, Hog 

Badger, Brown Fish 

Eagle, Resus 

Macaque, White-

crested Laughing 

Thrush 

Asian Elephant, Rhesus 

Macaque, Barking Deer, 

Fishing Cat, Crested 

Porcupine, Indian 

Pangolin, Great Slaty 

Woodpecker, White-

crested Laughingthrush, 

Common Hill Myna 

Asian Elephant, 

Northern Pig-tailed 

Macaque, Slow 

Loris, Jungle Cat, 

Fishing Cat and 

White-crested 

Laughing Thrush 

04 Important Plant 

Species 

Naturally growing tree 

species - Baitta 

garjan, Teliya garjan, 

Duliya garjan, Goda, 

Bonchalta, Chapalish, 

Amloki, Bohera, 

Dumur, Gotguttya, 

Bazna, Khudijam, 

Bot, different species 

of bamboo and cane. 

Naturally growing tree 

species - Baitta garjan, 

Teliya garjan, Duliya 

garjan, Goda, Bonchalta, 

Chapalish, Amloki, 

Bohera, Dumur, 

Gotguttya, Bazna, 

Khudijam, Bot, different 

species of bamboo and 

cane. 

 

Planted species - 

Garjan, Jam, 

Akashmoni, Mehogony, 

Shegun, Chikrassi, 

Chapalish, Chatian 

Jolpai, Dumor, Bohera, 

Gamar, Sheora, Kat 

badam, Amloki, 

Horotoki, Kathal, Lotkon, 

Bell, Jambura, and 

Kotbel. 

Dominant species - 

Garjan, Telshur, 

Chapalish and 

Jam. 

 

Plantation species - 

Teak and 

Akashmoni, Agar, 

Bamboo, Bet, 

Chickrassi, Arjun, 

Bohera, etc. 

05 Wildlife/Elephant 

Corridor and 

movement in 

Project AoI 

Asian Elephant 

movement is present 

in the Forest Range.  

 

All the bottleneck 

sites are outside of 

the Forest Range.  

Corridor of Asian 

Elephant is present in 

Chunati Wildlife 

Sanctuary.  

 

All the bottleneck sites 

are outside of the 

Wildlife Sanctuary. 

Asian Elephant, 

Barking Deer, Wild 

Boar and Rhesus 

Macaque 

movement occurs 

through existing 

highway. 

 

There are no 

habitat of the 

above species and 

no active migration 

route of Asian 

Elephant present in 
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Sl Key Issues 

Discussed 

Response 

Chunati Range Chunati Wildlife 

Sanctuary 

Fashiakhali 

Range 

the Chakaria 

bottleneck.  

06 Perception about 

the project  

This project will 

improve the local 

transportation system. 

But vegetation 

clearance will 

degrade habitats of 

wild animals.  

Tree felling will reduce 

tree cover. In addition, 

generation of noise and 

light will impact wildlife 

movement. 

Improved 

transportation will 

be ensured. Wild 

animal movement 

will be hampered 

due to the 

operation of 

vehicles and heavy 

machinery. 

07 Expectations, 

suggestions and 

recommendations 

for the proposed 

project  

Plantation along with 

roadside should be 

done. Killing or 

harming wildlife 

should be prohibited 

at construction sites.  

Tree plantation should 

be done. Less noise-

generating equipment 

should be used. Use of 

light should be minimum 

at night.  

Speed limit should 

be maintained, and 

horn/ siren should 

be omitted near 

forest area. 

Table 9-20 (Department of Environment). All the interviews were held in the respective department’s 

office in January 2021 in parallel to the first-round stakeholder meeting. Photographs of KII is given in 

Appendix H-23 and detailed list of KII participants is given in Appendix H-24. 
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Table 9-14: KII with the Department of Fisheries 

Sl. 
Key Issues 

Discussed 

Response 

Patiya Bottleneck Dohazari Bottleneck 
Keranihat 

Bottleneck 

Lohagara 

Bottleneck 

Chakaria 

Bottleneck 

01 Administrative Area Patiya Upazila Chandanaish Upazila Satkania Upazila Lohagara Upazila Chakaria Upazila 

02 Understanding of 

fishing activities in 

the administrative 

area in terms of key 

areas, sources of 

fishing, nature 

of fishing (artisanal, 

commercial etc.), 

tools and 

equipment’s used for 

fishing and any key 

villages or 

communities 

involved; 

Most (around 80%) of the 

fisherman are commercial 

in nature. Fishing activity is 

mainly pond based. There 

is no designated natural 

fishing area/sanctuary. 

They are using traditional 

fishing gears for the fishing 

purpose. Around 600 

household from Polagaon 

anf Sungargand areas are 

involved in fishing.  

Most (around 65%) of the 

fisherman are commercial in 

nature. Fishing activity is 

mainly pond based.  There is 

some artisanal fisherman as 

well. They have their fishing 

activity at nearby Sangu 

river. There is no designated 

natural fishing 

area/sanctuary. They are 

using traditional fishing gears 

for the fishing purpose. 

Around 400 household are 

involved in fishing.  

Fishing activities 

are mainly pond 

based commercial 

fishing. There is 

no designated 

fishing area. 

People are using 

traditional gears 

for fishing.  

Mainly pond 

based fishing. 

Near about 15~20 

households from 

north Amirabad 

are involved with 

fishing. Traditional 

fishing gears are 

being used by the 

fisherman.  

Most of the 

fisherman are 

Artisanal in nature. 

There is no 

designated natural 

fishing 

area/sanctuary. They 

are using traditional 

fishing gears for the 

fishing purpose 

03 Importance of fishing 

commercially and for 

the local community; 

Very important  Very important  Important  Important Important  

04 Changes in fishing 

patterns (if any) over 

the last 2-3 decades 

in the area; 

Use of fish feed increased 

in commercial fishing.  

Use of fish feed increased in 

commercial fishing. Use of 

technology facilitates the 

marketing procedure.  

Betterment of 

transportation 

facilitates the 

business and use 

of fish feed 

increased the fish 

production.  

Use of fish feed 

for commercial 

fishing and fish 

culture.  

Availability of fish in 

natural waterbodies 

decreased.   

05 Understand the 

provisions for fishing 

in the nearest river, 

There is no designated 

fishing zone. Mostly pond 

based fishing. So, no 

There is no designated 

fishing zone. Mostly pond 

based fishing. So, no 

People are less 

aware about the 

provisions since 

People aren’t that 

much aware about 

provisions since 

People aren’t aware 

about the provisions 

since there is no 
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Sl. 
Key Issues 

Discussed 

Response 

Patiya Bottleneck Dohazari Bottleneck 
Keranihat 

Bottleneck 

Lohagara 

Bottleneck 

Chakaria 

Bottleneck 

prohibited 

activities, role of the 

fishermen 

association, 

members of the 

association, etc. 

association is there and 

people are less aware 

about the provisions for 

fishing. 

association is there and 

people aren’t aware about 

the provisions for fishing.  

there is no 

restricted zone for 

fishing.  

there is no 

sanctuary or 

restricted fishing 

zone.  

restricted fishing 

zone.  

06 Are there any months 

where fishing 

activities are 

restricted or 

prohibited? 

During February to July, 

Fishing activities at 

Sankhali Khal and 

Karnaphuli River area are 

restricted.  

No restriction  No restriction  No restriction No restriction 

07 Suggestions and 

recommendations for 

construction period 

mitigation measure of 

proposed project. 

Need to make sure that no 

adverse impact on fishing 

pond.  

Need to avoid fish pond 

during land acquisition.   

Need to make 

sure that 

fisherman 

shouldn’t be 

affected during 

construction.  

Need to avoid fish 

pond or fishing 

project during 

construction.  

Water body shouldn’t 

get disrupted and 

natural water flow 

should be ensured 

during construction.  

Table 9-15: KII with the Department of Agriculture 

Sl 
Key Issues 

Discussed 

Response 

Patiya Bottleneck 
Dohazari 

Bottleneck 

Keranihat 

Bottleneck 
Lohagara Bottleneck Chakaria Bottleneck 

01 Administrative 

Area 

Patiya Upazila Chandanaish 

Upazila 

Satkania Upazila Lohagara Upazila Chakaria Upazila 

02 Ranking based list 

of major crops 

produced in the 

area 

Boro> Aush> T. 

Aman > Winter 

vegetables 

Boro> Aush> T. 

Aman> Winter 

Vegetables> 

Summer Vegetables  

Boro> T. Aman> 

Winter 

Vegetables> 

Winter Vegetables 

Boro> Aush> T. Aman> 

Summer Vegetables> Winter 

Vegetables 

Boro> F. Aman> Winter 

Vegetables> Summer 

Vegetables> T. Aman> 

Summer Vegetables> 

Aman 
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Sl 
Key Issues 

Discussed 

Response 

Patiya Bottleneck 
Dohazari 

Bottleneck 

Keranihat 

Bottleneck 
Lohagara Bottleneck Chakaria Bottleneck 

03 Production data 

according to major 

crops produced  

Average 4.5 Metric 

Tons (MT)/Hectare 

Boro, 04 MT/Hectare 

Aush, 03 MT/Hectare 

T. Aman and 15 

MT/Hectare winter 

vegetables  

Average 5.5 Metric 

Tons (MT)/Hectare 

Boro, 04 

MT/Hectare Aush, 

3.5 MT/Hectare T. 

Aman, 20 

MT/Hectare winter 

vegetables and 10 

MT/Hectare summer 

Vegetables  

Average 4.5 

Metric Tons 

(MT)/Hectare 

Boro, 3.5 

MT/Hectare T. 

Aman and 12 

MT/Hectare winter 

vegetables  

Average 06 Metric Tons 

(MT)/Hectare Boro, 05 

MT/Hectare Aush, 4.5 

MT/Hectare T. Aman, 20 

MT/Hectare Summer 

vegetables and 25 

MT/Hectare Winter 

Vegetables  

Average 09 Metric Tons 

(MT)/Hectare Boro, 07 

MT/Hectare Aush, 5.5 

MT/Hectare T. Aman and 

20 MT/Hectare Summer 

vegetables and 35 

MT/Hectare Winter 

Vegetables   

04 Irrigation 

requirements and 

availability  

Required mostly for 

Boro and are 

managed by the 

available Surface 

Water and Ground 

Water  

Required mostly for 

Boro and are 

managed by the 

available Surface 

Water and Ground 

Water  

Required mostly 

for Boro and are 

managed by the 

available Surface 

Water and 

Ground Water  

Required mostly for Boro 

and are managed by the 

available Surface Water and 

Ground Water  

Required mostly for Boro 

and are managed by the 

available Surface Water 

and Ground Water  

05 Agricultural 

schemes, policies 

in place  

None None None 05 (1 Regional, 4 Local)  05 (1 Regional, 4 Local) 

06 Sources of inputs 

and market place 

for the produce in 

the area 

Local Market and 

Chattogram  

Local Market and 

Chattogram 

Local Market and 

Chattogram 

Local Market, Chattogram 

and Cox’s Bazar 

Local Market, Chattogram 

and Cox’s Bazar 

07 Impact of 

industrialization on 

agriculture in the 

area  

Loss of agricultural 

land due to 

industrialization 

No impact so far Loss of 

agricultural land 

due to brick kiln 

No impact so far No impact so far 

08 Wage rate of the 

area  

BDT 600/Day/Person BDT 

600/Day/Person 

BDT 

600/Day/Person 

BDT 500~700/Day/Person BDT 600~700/Day/Person 
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Sl 
Key Issues 

Discussed 

Response 

Patiya Bottleneck 
Dohazari 

Bottleneck 

Keranihat 

Bottleneck 
Lohagara Bottleneck Chakaria Bottleneck 

09 Perception about 

the project 

Farmers will be 

affected if crop land 

acquisition take place 

for this project. Gross 

impact won’t be 

significant 

Project will have 

overall positive 

impact through the 

betterment of 

transportation  

Influx of migrant 

labor for 

agriculture and 

transport facility 

will facilitate 

agricultural 

system  

Project will beneficial to the 

community and farmers as 

well through the increase of 

transport facility 

This project will have overall 

positive impact as a means 

of communication. Farmers 

will be benefited from this 

project as a means of 

transportation  

10 Expectations, 

suggestions and 

recommendations 

for the proposed 

project  

It would be better if 

the whole 

Chattogram-Cox’s 

Bazar highway is 

considered for the 

extension except the 

bottleneck’s areas 

only. Apart from this, 

sufficient time should 

be provided to 

harvest the crop once 

the land is selected 

for acquisition.  

Firstly, Farmers 

shouldn’t be 

deprived. Secondly, 

rapid 

industrialization 

shouldn’t be 

promoted with the 

improvement of 

highway and finally, 

proper measures 

should be taken to 

safeguard the 

environment.  

Farmers should 

be paid with 

proper 

compensation 

Adjacent land that aren’t 

considered for acquisition 

should also be considered 

for compensation since their 

crop production are likely to 

get decreased. Moreover, 

the natural flow of water 

shouldn’t be disrupted due to 

the construction of highway. 

It would be better to consider 

culvert after e certain 

distance to make sure the 

natural flow of water.  

First of all, Agricultural land 

shouldn’t be damaged for 

the highway construction. 

Secondly, Proper drainage 

should be ensured in the 

adjacent area. Thirdly, dust 

pollution should be 

managed properly during 

the construction phase and 

finally migrant labor for 

construction work should be 

managed properly.  

Table 9-16: KII with the Department of Education 

Sl Key Issues 

Discussed 

Response 

Patiya Bottleneck Dohazari Bottleneck Keranihat 

Bottleneck 

Lohagara 

Bottleneck 

Chakaria 

Bottleneck 

01 Administrative Area Patiya Upazila Chandanaish 

Upazila 

Satkania 

Upazila 

Satkania Upazila Lohagara Upazila Chakaria Upazila 
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Sl Key Issues 

Discussed 

Response 

Patiya Bottleneck Dohazari Bottleneck Keranihat 

Bottleneck 

Lohagara 

Bottleneck 

Chakaria 

Bottleneck 

02 Number of 

Educational 

Institutions in the 

project area 

Primary School: 02 Primary School: 03 

High School: 01 

Dakhil Madrasa: 

01 

College: 01 

None 

 

Primary School: 02 

 

Primary School: 06 

 

Primary School: 02 

High School: 01 

Dakhil Madrasa: 

01 

College: 01 

03 Any educational 

institution besides the 

proposed highway? 

Kochuai C.T. 

Government Primary 

School 

Dohazari Govt. 

Primary School 

and Chagachar 

Hazi Khalil 

Badiuzzaman 

Govt. Primary 

School 

None Keranihat Govt. 

Primary School 

None Lotonee Govt. 

Primary School 

and Shah 

Omarabad High 

School 

04 How will this project 

impact the education 

sector of this area? 

Disrupt road traffic for 

the school going 

children during the 

construction. After the 

completion of the 

project, it will develop 

the communication 

facilities.  

Positive impact 

through better 

communication 

N/A Betterment of 

communication will 

have positive 

impact on education 

Overall positive 

impact on 

education through 

the betterment of 

communication  

Better 

communication will 

facilitate better 

access to the 

opportunity 

05 Suggestions and 

recommendations for 

construction period 

mitigation measure of 

proposed project  

Need to ensure that 

school going children 

won’t be affected during 

the project construction 

Location of the 

above mentioned 

two primary school 

need to be shifted 

for better access 

N/A Need to ensure that 

the adjacent 

Keranihat Govt. 

primary school 

won’t be affected 

due to the 

construction 

Need to maintain 

road traffic 

properly specially 

for the pedestrians 

and school going 

children  

Need to make sure 

that educational 

institution won’t be 

affected due to the 

construction of the 

project 
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Table 9-17: KII with the Department of Public Health Engineering 

Sl Key Issues Discussed Response 

Patiya Bottleneck Dohazari 

Bottleneck 

Keranihat 

Bottleneck 

Lohagara 

Bottleneck 

Chakaria Bottleneck 

01 Administrative Area  Patiya Upazila Chandanaish 

Upazila 

Satkania Upazila Lohagara Upazila Chakaria Upazila 

02 Number of deep tube-well 

and shallow tube-well in the 

project area  

DTW-04 

STW-50 (Approx.) 

DTW-03 

STW-40 (Approx.) 

DTW-03 

STW-40 (Approx.) 

DTW-04 

STW-50 (Approx.) 

 

DTW-04 

STW-50 (Approx.) 

 

03 Arsenic and Iron 

concentration of the project 

located union and upazila  

As-0.001 mg/L 

Fe-0.07 mg/L 

As-Nil 

Fe-Exceed the limit  

As-Nil 

Fe-Exceed the limit 

As-Nil 

Fe-Exceed the limit 

As-Nil 

Fe-Exceed the limit 

04 Sources of water for 

drinking and agriculture  

Ground Water (GW) 

used as Drinking 

water. 

Both Surface Water 

(SW) and GW used in 

agriculture  

Ground Water (GW) 

used as Drinking 

water. 

Both Surface Water 

(SW) and GW used 

in agriculture 

Ground Water (GW) 

used as Drinking 

water. 

Both Surface Water 

(SW) and GW used 

in agriculture  

Ground Water (GW) 

used as Drinking 

water. 

Both Surface Water 

(SW) and GW used 

in agriculture  

Ground Water (GW) 

used as Drinking 

water. 

Both Surface Water 

(SW) and GW used in 

agriculture  

05 Testing water quality when 

installed the tube-well 

Yes Yes Yes Yes Yes 

06 Suggestions and 

recommendations for 

construction period 

mitigation measure of 

proposed project 

Surface water quality 

should be monitored 

properly to prevent 

pollution during 

construction period 

Need to prevent 

surface water 

pollution during 

project construction 

phase  

Need to maintain 

specific area for 

wastewater during 

the project 

construction phase 

Surface water 

pollution shouldn’t 

be taking place due 

to project 

construction  

Need to make sure 

that surface body 

won’t be polluted due 

to the construction of 

the project 
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Table 9-18: KII with the Department of Roads and Highways 

Sl Key Issues Discussed Response 

Dohazari Road Division Chakaria Sub Division (Cox’s Bazar Road 

Division) 

01 Area of Influence  Patiya, Dohazari, Keranihat and Lohagara 

Bottleneck 

Chakaria Bottleneck  

02 Understand the compensation payment for the 

project for the various categories of impacts and 

the reasoning for the same. 

Yes Yes 

03 In case of existence of land users on the site, what 

is the nature of agreement with them and the 

compensation paid to them? 

Proper compensation will be paid to the land 

owners through a formal land acquisition 

process where necessary  

Proper compensation will be paid to the land 

owners through a formal land acquisition 

process where necessary 

04 Understand the compensation for illegal occupants Yes Yes 

05 Understand the compensation for small scale 

business owner 

Yes Yes 

06 Understand the compensation for structure owner Yes Yes 

07 Suggestions and recommendations for 

construction period mitigation measure of proposed 

project 

Dust, water and noise pollution should be 

minimizing during the construction phase.  

Environmental safeguards, utilization of 

resources and occupational health and safety 

should be ensured during the construction 

phase.  

Table 9-19: KII with Department of Forest 

Sl Key Issues Discussed Response 

Chunati Range Chunati Wildlife Sanctuary Fashiakhali Range 

01 Forest Division Chittagong South Forest Division Wildlife Management and Nature 

Conservation Division, Chittagong  

Cox's Bazar North Forest 

Division  

02 Administrative Area Lohagara Upazila Lohagara Upazila Chakaria Upazila 
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Sl Key Issues Discussed Response 

Chunati Range Chunati Wildlife Sanctuary Fashiakhali Range 

Chakaria Upazila 

Banshkhali Upazila 

Chakaria Upazila 

Banshkhali Upazila 

03 Important/Notable Wildlife 

Species  

Asian Elephant, Hog Badger, 

Brown Fish Eagle, Resus 

Macaque, White-crested Laughing 

Thrush 

Asian Elephant, Rhesus Macaque, 

Barking Deer, Fishing Cat, Crested 

Porcupine, Indian Pangolin, Great Slaty 

Woodpecker, White-crested 

Laughingthrush, Common Hill Myna 

Asian Elephant, Northern Pig-

tailed Macaque, Slow Loris, 

Jungle Cat, Fishing Cat and 

White-crested Laughing Thrush 

04 Important Plant Species Naturally growing tree species - 

Baitta garjan, Teliya garjan, Duliya 

garjan, Goda, Bonchalta, 

Chapalish, Amloki, Bohera, Dumur, 

Gotguttya, Bazna, Khudijam, Bot, 

different species of bamboo and 

cane. 

Naturally growing tree species - Baitta 

garjan, Teliya garjan, Duliya garjan, 

Goda, Bonchalta, Chapalish, Amloki, 

Bohera, Dumur, Gotguttya, Bazna, 

Khudijam, Bot, different species of 

bamboo and cane. 

 

Planted species - Garjan, Jam, 

Akashmoni, Mehogony, Shegun, 

Chikrassi, Chapalish, Chatian Jolpai, 

Dumor, Bohera, Gamar, Sheora, Kat 

badam, Amloki, Horotoki, Kathal, 

Lotkon, Bell, Jambura, and Kotbel. 

Dominant species - Garjan, 

Telshur, Chapalish and Jam. 

 

Plantation species - Teak and 

Akashmoni, Agar, Bamboo, 

Bet, Chickrassi, Arjun, Bohera, 

etc. 

05 Wildlife/Elephant Corridor and 

movement in Project AoI 

Asian Elephant movement is 

present in the Forest Range.  

 

All the bottleneck sites are outside 

of the Forest Range.  

Corridor of Asian Elephant is present in 

Chunati Wildlife Sanctuary.  

 

All the bottleneck sites are outside of 

the Wildlife Sanctuary. 

Asian Elephant, Barking Deer, 

Wild Boar and Rhesus 

Macaque movement occurs 

through existing highway. 

 

There are no habitat of the 

above species and no active 

migration route of Asian 
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Sl Key Issues Discussed Response 

Chunati Range Chunati Wildlife Sanctuary Fashiakhali Range 

Elephant present in the 

Chakaria bottleneck.  

06 Perception about the project  This project will improve the local 

transportation system. But 

vegetation clearance will degrade 

habitats of wild animals.  

Tree felling will reduce tree cover. In 

addition, generation of noise and light 

will impact wildlife movement. 

Improved transportation will be 

ensured. Wild animal 

movement will be hampered 

due to the operation of vehicles 

and heavy machinery. 

07 Expectations, suggestions 

and recommendations for the 

proposed project  

Plantation along with roadside 

should be done. Killing or harming 

wildlife should be prohibited at 

construction sites.  

Tree plantation should be done. Less 

noise-generating equipment should be 

used. Use of light should be minimum 

at night.  

Speed limit should be 

maintained, and horn/ siren 

should be omitted near forest 

area. 

Table 9-20: KII with the Department of Environment 

Sl Key Issues Discussed Response 

01 Area of Influence  Patiya, Dohazari, Keranihat, Lohagara Bottleneck and adjacent area.  

02 Perception and viewpoint about the project Overall positive perception inters of better communication facilities. At the same time, it is a 

matter of concern regarding environmental safeguards.  

03 What has been the experience or observation of DoE on 

compliance with environment regulations by this kind of 

Projects? 

In some cases, DoE observed the violation of the existing rules and regulations by this kind 

of project and proper provision of punishment are in practice for such kind of violation.  

04 What are some of the major issues with road 

development projects on the environment that have 

been observed in the past in Bangladesh? 

Dust pollution, noise pollution and surface water pollution are the major concern for road 

construction project in Bangladesh. Apart from these, soil requirement for the road 

construction is another important concern for this kind of project.  

05 Nearest forest/ecologically sensitive area (if available): Chunati Wildlife Sanctuary  

06 Surround culturally sensitive area (type and distance) N/A  

07 Any Future development planning in this district? Aligned with the plan of the ministry.  
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Sl Key Issues Discussed Response 

08 Any comments or Suggestions Need to make sure that, required soil for the road construction will be collected through 

proper measures. Hill cutting for the required soil for road construction is subject to 

national law and such kind of activity during the construction is punishable by law.  

 



 

 

CHAPTER 10 

Emergency Response Plan 
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10 EMERGENCY RESPONSE PLAN AND DISASTER IMPACT 

ASSESSMENT 

10.1 Introduction 

The Emergency Response Plan (ERP) is a set of written procedures for dealing with emergencies that 

minimize the impact of the even and facilities recovery from the event. It is an outline of the procedures 

to be followed by all workers, employees, contractors and visitors at the Site in the event of an 

emergency. 

10.1.1 Purpose of the Plan 

The purpose of the plan includes: 

➢ Control or limit the effect of a range of potential emergency incidents that may occur within the 

site; 

➢ Ensure safe, efficient and orderly evacuation of all persons if deemed necessary; 

➢ Ensure the safety and well-being of all personnel on the premises at the time of an emergency 

incident which will include assigning responsibilities for specific actions; 

➢ Outline the procedures to be followed including communication protocols to ensure all vital 

information is communicated to relevant stakeholders as soon as possible; 

➢ Contain and control an emergency incident, so as to minimize the effects on people, property 

and the natural environment so that normal operations can be resumed; 

➢ Define and record emergency training requirements and emergency plan review. 

This response plan is applicable in the project site that may include construction site, project office, 

construction yard, materials stockpiles, workers accommodation as well as off-site which has direct and 

indirect correlation with the project activity. 

10.1.2 Scope of the Plan 

This emergency response plan is mostly applicable during construction period. However, the plan is 

also applicable during operation period. All site personnel, subcontractors, and all third parties possibly 

on site are required to read and comply with this plan. It is to be noted that this is a framework plan only 

and shall be further developed during the project implementation. 

10.2 Legislative Requirements 

The relevant legal requirements and regulations for this emergency response plan are established in 

following laws and regulations. 

➢ Bangladesh Labour Act 2006 

➢ Bangladesh Labour Rules 2015 

➢ IFC Environmental, Health, and Safety (EHS) Guidelines, General EHS Guidelines: 

Community Health and Safety 

➢ Emergency Preparedness and Response sections in: 

▪ Performance Standard 1: Assessment and Management of Environmental and Social 

Risks and Impacts 

▪ Performance Standard 2: Labour and Working Conditions 

▪ Performance Standard 4: Community Health, Safety, and Security 

➢ EIA Report of Chattogram-Cox’s Bazar Highway Improvement Project 

10.3 Organizational and Managerial Structure 

There should be adequate personnel to implement this plan, including managerial and executive 

personnel with clearly defined roles and responsibilities. An Emergency Rescue Leading Group will be 



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 10-2  

 

formed for effective implementation of this plan at Site level. This group will be headed by Project 

Manager (or equivalent) accompanied by the HSE Manager (or equivalent) as the second-in-command 

of this group. The major roles and responsibilities of the each of personnel is given below. 

10.3.1 The Role of the Project Manager/Site In-charge: 

i. Proclaim the emergency and activate the Emergency Response Team (ERT) and confirming 

the ERP is operational. 

ii. Communicate and provide incident updates to Senior Management. 

iii. Coordinate/execute additional internal and external notices. 

iv. Communicate with the HSE Manager and Emergency Response Team as per the demands 

of the situations. 

10.3.2 The Roles and Responsibilities of the HSE 

Manager: 

i. Take control of emergency situation and liaise with external emergency services like fire 

service and civil defense, medical services, police, etc. 

ii. Assess the magnitude, potential impact, safety concerns, and action requirements based on 

the primary information given by the first reporting person onsite. 

iii. Confirm safety aspects at site, including need for PPE, sources of incident, and possible need 

for evacuation. 

iv. Conducting regular training and exercise, including readiness of all emergencies, evacuation 

drill, firefighting equipment, and training of new workers in ERP and their specific duties. 

v. Ensuring the evacuation alarm/siren/call is activated during an emergency and liaise with 

H&S Leader. 

vi. Having detailed information of available firefighting equipment and their stations. 

vii. Assisting in the investigation into the emergency, if required. 

viii. Preparing a detailed summary of the emergency and submit to the Consultant as soon as 

possible. 

10.3.3 Emergency Rescue Leading Team: 

Project Manager and HSE Manager will form an Emergency Rescue Leading Team. The 

responsibilities of this team will include: 

i. Provide immediate response 

ii. Assess the alert level 

iii. Make the initial notifications 

iv. Secure and contain the site 

v. Coordinate with the site engineer and arriving of external emergency response personnel like 

fire service and civil defense team 

vi. Response to distress calls and assist in rescue and evacuation 

vii. Administer first aid as required and arrange for medical evacuation and ambulance 

viii. Maintain the response until the situation is resolved 

The members of this team will be: 

▪ Trained in firefighting 

▪ Trained in first aid service 

▪ And trained in rescue and evacuation 

An emergency management office will be established at site. The Emergency Rescue Leading Team 

also include EHS Supervisors, Personnel from Security Department, Personnel from Administrative and 

Logistic Management Department, and Personnel from Human Resource Department. An organogram 
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is suggested in Figure 10-1 for constituting organizational structure to implement the emergency 

response plan. 

 

Figure 10-1: The organization chart for emergency management 

 

10.4 Potential Sources of Emergencies 

This section identifies the potential sources of emergencies from various aspects, which are relevant 

for any construction project. The emergency can happen onsite as well as off-site project activities.  

10.4.1 System, Equipment and Engineering Failure 

The system, equipment, and engineering failures include several types of hazards originated from fire, 

fuel from gas cylinders, leakage from gas cylinders, medical emergency, toppling of heavy equipment, 

earthmovers, and ground vehicles, onsite and offsite road accident, and fall of person from height. 

10.4.1.1 Fire 

Following table shows potential sources of fire associated with construction yard and construction 

offices. The construction yard seems more vulnerable to any fire related incidents. Besides, fire can 

also occur in office and construction site as well. 

Sl. Source Potential Risks Exposure 

1 Diesel 

storage area 

Overfill ground fires or dike fires result from piping or 

tank leakage or from the error caused by the operator. 

Vent fire caused by the fire in the fugitive vapour; 

Unobstructed full liquid surface fires that can be caused 

by the explosion triggered by the internal vapour 

pressure of the tank. 

Construction yard, 

refuelling pump 

2 Fire from 

LPG 

Cylinders 

LPG cylinders are used for hot work activity and at on-

site canteen area. The fire from the use of LPG cylinders 

can be occurred due to: 

Construction yard 

and site, kitchen at 

office, workers 

camps 

Project Manager

HSE Officer/ 
Supervisor

Site Security 
Coordinator

Logistics 
Coordinator

Emergency 
Rescue Leading 

Team

Fire Fighting 
Team

Rescue Team

First Aid & 
Medical Team

Environment 
Officer

Administrative 
Department

Human 
Resource 

Deaprtment

HSE Manager
Site In-charge



 

Environmental Impact Assessment (EIA) for the Chattogram-Cox’s Bazar Highway Improvement Project in 
Bangladesh 

 

 10-4  

 

Sl. Source Potential Risks Exposure 

i. Leakage from faulty gas regulators and damaged 

hoses. 

Over pressure in the LPG cylinder that may cause 

explosion 

3 Fire at raw 

material 

storage area 

Electrical fire triggered from the: 

i. Damaged component of the electrical panel and 

breaker box. 

ii. Over loading of the electrical panel and fuse box 

during hot work and other activity. 

iii. Defective and faulty wiring. 

iv. Loose fitting of the fuse or wire that can generate 

sparks. 

v. Fire in the combustible materials such as jute bag, 

plastic bags and other packing materials. 

Construction yard 

and site, office and 

camps 

10.4.1.2 Fuel and Chemical Spillage 

The project will use different types of chemicals, including oil, lubricant, paint and thinner, polymer, 

adhesive like epoxy, etc. These chemicals will be stored at designated places in construction yard. Fire 

may ignite if these chemicals fall and spill accidentally and find any fire source. Also, toppling of the 

vehicles that carries the chemicals to the site can also cause spillage of the chemicals. 

10.4.1.3 Leakage from Gas Cylinders 

The project will use different types of gas cylinders like LPG Cylinder, Acetylene Cylinders, and Clean 

Air and Oxygen Cylinders for hot work purpose and cooking purpose. The leakage from the gas cylinder 

can occur due to various reasons. For example: malfunction of cylinder regulator, de-function and 

malfunction of the safety valve, leakage of gas transfer pipeline, welding torch fuel gas leakage, manual 

handling of the gas cylinder which includes toppling, falling of gas cylinders and horizontal positioning 

of the gas cylinders. 

10.4.1.4 Medical Emergency 

Medical emergencies can occur for several types of accidents like major injuries caused by traffic 

accident, fall from height, burn injury from electrocution, fire, exposure to lightening, exposure to gas 

and other chemical, etc. In addition to these emergencies, some health crisis can also be happened, 

for example, difficulty and shortness of breathing, fainting, chest pain or and high/fluctuation in blood 

pressure, uncontrolled bleeding after injury, sudden severe pain, etc. 

10.4.1.5 Toppling of Heavy Equipment, Earth Movers, and Ground Vehicles 

Accidents can also happen due to toppling of heavyweight equipment, earth movers, and ground 

vehicles. The main reasons of this type of accidents may include over-speeding of vehicles, loading 

more materials than the capacity of the vehicles, toppling of heavy earth movers due to not maintaining 

proper slope of the ramp at excavation area, not maintaining proper turning radius that may cause 

toppling of the vehicle, etc. Besides, onsite and offsite road accidents can be occurred due to over-

speeding of vehicles, not properly following traffic instructions, not maintain speed limits at/near 

sensitive receptors like mosque, schools, hospitals, madrasa, etc., operating poorly maintained vehicles, 

and unskilled driver. 
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10.4.2 Anthropogenic Activities 

Apart from above mentioned risks related to mostly project based activities, some anthropogenic 

activities can also create emergence situation. These types of activities can include both onsite and 

offsite incidents. For example, workers agitation, community agitation, socio-political unrest, malicious 

act such as theft and vandalism, etc. 

10.4.3 Natural Calamities 

Bangladesh is prone to several types of natural hazard and disasters due to its distinct geographical 

characteristics. The most recurrent natural disasters include cyclone, flood, river bank erosion, drought, 

storm, etc. These types of hazards can disrupt project works and create emergency situations. They 

main risks related to natural calamities include- 

I. Earthquake: Earthquake is an unpredictable natural disaster with short duration but the 

consequences can be severe. The project area is located in Seismic Zone-3 of Bangladesh 

where seismic coefficient is 0.28. However, there is no devastating earthquake occurred in 

Bangladesh in recent history. 

II. Flood: Flash flood risk may arise in case of unusually heavy rain. There is also risk of monsoon 

flood, the most dominant flood type in Bangladesh. Among five bottleneck points, Patiya, 

Dohazari, and Chakaria (Partial) bypass locations are situated in Moderate Flash Flood Zone, 

whereas Keranihat and Lohagara is situated in Not Flood Prone Area. 

III. Cyclones: Cyclones hit the coastal areas of Bangladesh almost every year usually 

accompanied by high-speed winds, sometimes reaching 250 km/hr or more and 3-10m high 

waves, causing extensive damage to life, property and livestock. According to the cyclone risk 

zoning of Bangladesh, all bottleneck points are located in High Wind Area with possible storm 

surge height 01 m. 

10.4.4 Emergency Classification 

Based on the magnitude, exposure, risk, and type of the emergencies, the emergency situations can 

be categorized into three levels. They are: 

I. Level 1: The emergency is confined to the area of occurrence and can be effectively and safely 

managed by the emergency equipment and available resources. 

II. Level 2: The emergency has occurred and has spread to a small area but can be managed by 

the emergency equipment and resources available at site. 

III. Level 3: This is an emergency or an incident which cannot be effectively and safely managed 

or contained at the location of occurrence by available resource and emergency equipment. 

Additional external support is required from Fire Service and Civil Defense Station/District and 

Upazila Administration/Hospitals/Police, etc. as it has the potential to exert effect beyond the 

site boundary. 

10.5 Emergency Notification and Evacuation 

10.5.1 Emergency Notification 

Any emergency at the site shall be notified by sounding the alarm by activating the siren system or 

public address system. The personnel from the Emergency Rescue Leading Team will take active 

leadership in communicating the emergency event to the Site personnel. 

10.5.2 Evacuation 

If evacuation is needed, either partially or completely for short or longer time, following procedures will 

be followed: 
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I. Regardless of the situation if the emergency alarm is activated, evacuation must take place. 

However, personnel involve in managing the emergency situation will decide if complete 

evacuation or area specific evacuation is required. 

II. All personnel and workers shall act in accordance with directions given by Emergency Rescue 

Leading Team personnel to evacuate the construction site immediately. 

III. All shall move calmly to the nominated assembly area shall not leave the said area until the all 

clear has been given by the Site Manager or HSE Manager and Emergency Rescue Leading 

Team. 

IV. If the danger persists, emergency services will be called by the Site Manager or HSE Manager.  

V. Emergency Rescue Leading Team members may reassess the situation for immediate actions 

to take place.  

VI. If the designated assembly point becomes endangered, or the evacuees need to remain outside 

the premises for an extended period, personnel will be relocated to a suitable point at the 

direction of the Emergency Rescue Leading Team.  

VII. The emergency evacuation route map and location of the nearest assembly point must be 

provided at conspicuous locations.  

10.5.3 Head Count 

After evacuation, all persons on site, including visitors shall assemble at the assembly point. The 

Emergency Rescue Leading Team will conduct a roll call to ensure all persons are accounted for, 

including visitors and workers. This roll call will be done by using the muster rolls and visitor register. 

Therefore, the muster roll and visitor register need to be maintained regularly by the Site and these will 

be made readily available to Emergency Rescue Leading Team after an emergency. Missing persons 

shall be advised to the Site In-charge and HSE Manager, who will then advise the Emergency services. 

No personnel shall undertake search and rescue for missing persons in endangered areas except for 

the specialized and trained personnel along with external emergency services, if required. 

10.5.4 Re-Entry 

After evacuation, resolving the emergency, and head count, re-entry shall not take place until the 

permission is given by Project Manager and or HSE Manager. The emergency evacuation process flow 

is presented in Figure 10-2. 

10.5.5 Emergency Assembly/Muster Point 

There shall be a designated and identified assembly or muster point and it will be notified to all workers. 

During an emergency, the site personnel and visitors will be assembled at this muster point. The 

following safety precautions will be taken with respect to the emergency muster point: 

I. The entry of goods vehicles to the Site will be stopped during an emergency to minimise 

exposure to the secondary emergency scenario such as accident owing to traffic movement 

near emergency muster point.  

II. The Site will use physical road barriers to separate this area from any internal traffic movement 

during an emergency. 

III. The Emergency Rescue Leading Team will assist the Site personnel (which includes visitors) 

to reach at the emergency muster point. 

IV. The security guard at the main entrance of the Site will manage the movement of traffic on the 

access road during emergency to prevent traffic congestion that may occur by the goods vehicle 

plying in and out of Site.  
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Figure 10-2: The procedures of emergency evacuation process 

 

10.5.6 Public Communication during Emergency 

Since, there are human settlement nearby the project locations, there is a chance that the community 

people might be affected by the emergencies occurred in the project site. Emergency Rescue Leading 

Team will monitor any emergency situation and continuously monitor its impact both on internal asset 

and external public involvement and will take decisions on controlling emergencies accordingly. This 

information related to public will be shared with the general public by distribution of printed materials 

like banner, festoon, leaflet, signboard, etc. and meeting with community leaders as well as to the Union 

Parishad and Pourasova Officials. 

If any emergency occurs, following safety measures will be taken to protect the public: 

I. Immediately block the public road and allow emergency vehicle only; 

II. Continuously announce by mike in the nearest community for evacuation if necessary; 

III. Call external emergency support like Fire Service and Civil Defense, Police, Local Leaders, etc. 

to take control on the community according to government protocol. 

10.6 Emergency Response 

The former two sections described about the source of emergencies and their necessary preparedness. 

This section intends to describe the emergency response procedure that needs to be followed and 

implemented during an emergency situation. 

Evacuation Alarm Activated

Cease all Work Activities

Turn off equipment

Assemble on direction of 
Emergency Recue Leading 

Team/Supervisors

Proceed Calmly to 
Designated Assembly Area

Supervisors Conduct area 
sweep for total evacuation

Conduct Head Count

Remain in Assembly area 
until further instructed
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10.6.1 Response for Emergencies caused by System, 

Equipment, Engineering Failure 

10.6.1.1 Fire 

Following procedures and steps will be followed if any fire occurred in the project site and creates 

emergency situations: 

I. The person who recognizes the fire for the first time must inform the nearest supervisor or any 

personnel from the Emergency Rescue Leading Team. 

II. The Site In-charge will declare the emergency and based on the level of the emergency will 

activate the Emergency Response Procedure. Based on the magnitude and potential harm that 

may cause due to fire emergency, he will seek the help of the external agencies, if required.  

III. The area Supervisors will initiate the evacuation of the workers from the incident scene through 

safe exit in a disciplined manner. Workers will be instructed to calm and not to be panicked. 

IV. The on-site Emergency Rescue Leading Team will assess the alert level and co-ordinate with 

the Site management and off-Site emergency response personnel if their requirement is 

triggered by the site manager. 

V. Apart from the trained fire fighters, no other personnel will be allowed at the place of incident. 

The fire fighters must ensure that they have wear essential PPEs such as safety suit, safety 

helmet, self-containing breathing apparatus (SCBA) based on the requirement and magnitude 

of the fire. 

VI. Disconnect utilities and equipment unless doing so jeopardizes site safety. 

VII. The fire will be isolated by removing the surrounding inflammable material. This will be done 

without compromising safety of the fire fighters to the extent possible. 

VIII. The small fires will be extinguished by using appropriate fire extinguisher (based on the class 

of the fire); 

IX. The fire hydrant system and fire tenders will be used for the extinguishing the big fires. The site 

must ensure that the firewater generated during the fire suppression activity must not reach to 

the nearby river; 

X. Rescue and attend the injured personnel and call medical emergency number to send them to 

hospital, if required. 

The fire extinguishers to be used based on the types of fire: has been enumerated in the Table 10-1 

below: 

Table 10-1: Fire Extinguishers to be kept in project site 

Sl. No Causing agent Classification of 

Fire 

Type of Extinguisher 

1 Combustible Packing Material  Class “A” Fires Water Type (Water and CO2) 

2 Diesel  Class “B” Fires Foam Type 

3 Paint and Paint Solvent Class “B” Fires Foam Type  

4 Electrical Panel Class “C” Fires Dry Chemical powder  

5 LPG Cylinder Class “C” Fires 

10.6.1.2 Fuel and Chemical Spillage 

If any large-scale fuel and chemical spillage occurred, following procedures will be followed: 

I. Immediately notify the designated Site Supervisor/Engineer; 

II. The site manager will declare the emergency and activate the Emergency Rescue Leading 

Team; 
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III. The Emergency Rescue Leading Team member must wear adequate PPEs prior staring of the 

spill management procedure; 

IV. Secure the area and alert other site personnel. If required initiate an emergency evacuation 

process; 

V. No person will be allowed to involve in spill containing activity unless they are trained to do so; 

VI. Contain the spill with available equipment (e.g., pads, booms, absorbent powder, etc.).  In case 

of oil spillage try to stop its flow, close the main valve of the storage tank or isolate the pipeline 

(in case of leakage from flanges) by blinding. Collect the spilled chemical in container by use 

of PPE. The Site must consider the Safety Data Sheet (SDS) of the spilled chemicals prior 

applying water or any other chemicals on the spilled chemicals; 

VII. Do not allow the flow of spilled chemicals in the natural drainage channel; 

VIII. Attend the injured personnel and call the medical emergency number, if required; 

IX. Dispose of the spilled chemicals in environment friendly manner. If require, consult to the 

Department of Environment (DoE) Bangladesh in this regard; 

If any small-scale fuel and chemical spillage occurred, following procedures will be followed: 

I. Immediately notify the Site Engineer/Supervisor; 

II. If toxic fumes are present, secure the area (with caution tapes or cones) to prevent other 

personnel from entering; 

III. Deal with the spill in accordance with the instructions described in the SDS. 

IV. Small spills must not be handled without wearing the proper PPEs as included in the SDS. 

10.6.1.3 Leakage from Gas Cylinders 

The following procedure will be followed in case of leakage of gas: 

I. The person who smells the gas odor or identify the gas leak immediately inform the Site 

Engineer/Supervisor or directly to Site In-charge/HSE Manager. 

II. An emergency will be declared. 

III. The Site Supervisors will initiate the evacuation of the workers from the incident scene through 

safe exit in a disciplined manner. Workers will be instructed to calm and not to be panicked; 

IV. The Emergency Rescue Leading Team will assess the level of emergency and co-ordinate with 

the Site In-charge/HSE manager for making communication with the off-site emergency 

response personnel.  

V. Any LPG cylinder which develops a leak should be promptly removed to an isolated open place 

away from any source of ignition. 

VI. Cylinder with valve leakage must be capped immediately and tagged by mentioning the defect. 

VII. Use adequate PPEs. 

VIII. Do not use naked lights to detect the leak. 

IX. In case of outbreak of fire, trigger the firefighting procedures as specified in the Fire section 

above.  

X. Give first aid to whoever required and get medical attention as quickly as possible.  

10.6.1.4 Medical Emergency 

Following procedures will be followed if any medical emergency happens: 

I. Call the emergency phone number for ambulance and assistant. Inform Site In-charge/ HSE 

Manager / Site supervisor/ Site Engineer. 

II. Provide the following information: 

• Nature of medical emergency. 

• Location of the emergency (area). 

• Name of the person, department. 

III. Do not move victim unless absolutely necessary. 
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IV. Call the personnel trained in CPR and First Aid to provide the required assistance prior to the 

arrival of the ambulance 

V. In case of rendering assistance to personnel exposed to hazardous materials, consult the SDS 

and wear the appropriate personal protective equipment. Attempt first aid ONLY if trained and 

qualified 

VI. The following information must be remembered and followed for burn accident: 

• In case of first and second-degree burn, exposed the affected area under cold water for 

15-20 minutes. Do not put any chemical such as toothpaste etc. on the affected area and 

do not apply synthetic clothing on the burnt surface; 

• Do not use water in case the person is exposed to water reactive chemical; 

VII. In case of electrocution please follow the following steps to revive the person suffered from 

electrical shock: 

• Ensure that the source of electrocution is de-energized if the victim is still in contact with 

the source of electrocution. Do not touch the victim until the source has been removed or 

disconnected. 

• Apart from the trained first-aiders, do not allow any other person to go near to the victim. 

• Conduct a head-to-toe physical examination of the victim, which will include identification 

of the different contact points and thermal burn.  

• Check if the victim is able to communicate and is able to talk then ask for if the victim is 

experiencing any pain or able to move.  

• Assess for any fractures and neurological deficits caused by the shock. Do not move victim 

in case of any neurologic deficit such as spinal injury; keep the person in lying position 

unless medical help arrives.  

• In case victim is not able to communicate, then monitor victim’s cardiac rhythm. Provide 

respiratory support to the victim if he/she is not able to breathe properly (asphyxiation). 

• Monitor the cardiac rhythm of the victim and if required start cardiopulmonary resuscitation 

(CPR) to the victim. The CPR must be given by trained first-aider. 

• Based on the impact of the injury transfer the person to the nearest hospital on priority 

basis. 

10.6.1.5 Toppling of Heavy Equipment, Earth Movers and Ground Vehicles 

The toppling of heavy earth movers, or heavy vehicles is one of the common phenomena in the 

construction phase. For prevention of toppling of vehicles, following measures will be taken: 

I. Provide signed direction and coordination related to vehicle movement at site. 

II. Ensure that the vehicle is fit and able to be operated and is driven by the authorized personnel 

only. 

III. Ensure that loads are tied and securely transported. 

IV. The turning radius must be maintained based on the length of the fleet. 

In case of any toppling happens, the following measures to be taken by the responsible person onsite: 

I. Only the authorised and trained personnel will initiate the rescue of the driver and the area will 

be cordoned for preventing any unauthorized entry. 

II. Any naked flame or hot work activity nearby to be stopped as it may cause fire in the fuel/ diesel 

tanker of the toppled vehicles. 

III. Traffic de-routing will be done to prevent on-site traffic congestion. 

IV. The toppled vehicles will be placed at upright position by using crane with adequate load 

bearing capacity. 

V. The Site In-charge/ HSE Manager / Site Supervisor/ Site Engineer will initiate the medical 

emergency based on the magnitude of the injury and illness.  
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10.6.1.6 Onsite and Offsite Road Accident 

Following measures and procedures will be taken in case any onsite road accident occurs in the project 

site: 

I. Only the authorised and trained personnel will initiate the rescue of the driver and victim. 

II. The area will be cordoned for preventing any unauthorized entry. 

III. Traffic de-routing will be done to prevent on-site traffic congestion. 

IV. The emergency rescue team shall rescue the materials that was being carried by the vehicles.  

V. The Site In-charge/ HSE Manager / Site Supervisor will initiate the medical emergency based 

on the magnitude of the injury and illness. Injured person will be shifted to the nearest health 

centre/ hospital and if required, to Chattogram or Dhaka.  

In case any offsite road accident occurs, the following measures will be taken: 

I. The driver of the vehicle will communicate the event and nature of the accident to the Site In-

charge/HSE Manager/Site Engineer/Transport Engineer. Under no circumstance, the driver will 

start communication with the local community and must surrender at the nearest police station. 

II. In case the driver suffers from the injury, he will park the vehicle at roadside and take out the 

vehicle key and inform the project management personnel regarding his condition. If required, 

he will be admitted to the nearest hospital. The Site management team will send a team of 

personnel for rescue operation and communicate the issue to the nearest police station (from 

the place of accident) as well as to the external agency that provides vehicles.  

10.6.2 Response for Emergencies Caused by 

Anthropogenic Act and Malicious Practices 

10.6.2.1 Workers and Local Community Agitation 

Following procedures will be followed if any agitation of workers and local people occur in and around 

the project site: 

I. The person who discovers the unrest should dial the emergency contact number and notify the 

Site In-charge/Site Engineer/Site Supervisor/HSE Manager. 

II. Site In-charge must warn the site personnel of the unrest and mobilize Emergency Rescue 

Leading Team. 

III. The team will ensure the safety of labour and site personnel in the immediate vicinity. 

IV. Site Manager will instruct to seal off the affected area, if possible. 

V. The Site Manager will instruct the site security personal to isolate the agitated workers. 

VI. In case the agitation caused by the local community, the security will close all the entry gates 

and prevent entry of outsiders inside the site. 

VII. Based on the magnitude of the issue, HSE Manager/Project Manager will call the Local Police 

Station for help. 

VIII. The Emergency Rescue Leading Team will try to rescue any personnel trapped in the mob.  

10.6.2.2 Socio-political Unrest 

I. The Workers especially the expat workers will not be allowed to move outside the Site in case 

of any political unrest in the country.  

II. If require, the ‘Stop Work’ will be declared at Site and workers will stay inside their 

accommodation only. 

III. The Site personnel especially expats will be taken to Shah Amanat International Airport, 

Chattogram and or Cox’s Bazar Airport in case they need to evacuate the country.  

10.6.2.3 Malicious Acts, such as Theft and Vandalism 

If the Site receives any information on the malicious act or vandalism caused by the worker (s) then: 
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I. The worker (s) involve in such activity will be identified and the site security, area supervisor 

and respective contractor agency must be informed. 

II. The designated department will issue a show cause notice. 

III. A formal hearing process inclusive of self-pleading will be conducted in presence of Site In-

charge and other designated personal. 

If a person is suspected of carrying a weapon to site: 

I. The person who believes someone has a weapon should immediately dial emergency number; 

II. The person who believes someone has a weapon should immediately notify the Site Engineer 

and/or Supervisor and nearest security person; 

III. If suspect threatens other person with a weapon, do not engage to disarm them and remain 

calm; 

IV. The security person will dis-weapon the worker in case they are carrying any weapons if 

possible; 

In case of any fight among workers: 

I. The person who witnesses an assault or fight should dial emergency contact; 

II. Notify the incident to Site manager; 

III. Site In-charge will initiate emergency response and security and Emergency Rescue Leading 

Team will be deployed to diffuse the situation; 

IV. The security and Emergency Rescue Leading Team should seal off area where assault/fight 

took place, if possible; 

V. The Emergency Rescue Leading Team will document all activities and ask victim(s)/witness(s) 

for their account of incident, including details such as weapon use, physical injury causing 

substantial pain or impairment of physical condition. 

Based on the magnitude of the issue the local police station will be involved and involved person may 

be handed over to them.  

10.6.3 Response for Emergencies Caused by Natural 

Calamities 

10.6.3.1 Earthquake 

Although the earthquake risk is not significant, the following procedures and measures can be followed 

and implemented if any occurrence take place: 

I. Stay calm and await instructions from the Safety Supervisor/Site Engineer/HSE Manager or 

designated official. 

II. Keep away from overhead fixtures, windows, filing cabinets, and electrical power. 

III. Protect your head. 

IV. Evacuate as instructed by the HSE Manager/Emergency Rescue Leading team.  

The following procedures should be followed after the earthquake event: 

I. Visually inspect the structures such as buildings, storage tanks for any visible cracks. Identify 

critical and weak areas of the building and organize to support them adequately to prevent 

collapse. 

II. Isolate electrical supply if required. 

III. Isolate all pipelines of steam, natural gas etc. in case of any leakage. 

IV. Empty such tanks, which are found in relatively unstable conditions.  

V. Take a review of material storage and ensure that stored materials are kept in safe manner.  

VI. Ensure that LPG cylinders are removed from manufacturing areas and stored in the designated 

shed in safest manner. Also identify leaked cylinders if any  
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VII. Immediate ready to use all Emergency equipment like stretchers, breathing equipment, PPEs, 

Dewatering, portable welding gas cutting equipment, Spill kits, emergency lights, Battery-

operated public-address equipment, ropes, lifting tackles, trolleys, emergency medical 

equipment, etc. 

VIII. Inspect the firefighting equipment provided at site. 

IX. Inspect if the electrical panel and other sources of ignition for any fault and damage 

X. Ensure that flammable liquids i.e., Diesel and other petroleum products are stored under 

secondary containment with due precautions. 

After such inspection notify the top management about the damage that has been identified.  

10.6.3.2 Flood 

If any flood/inundation occurred due to natural cause or project induced factor, following procedures will 

be followed: 

I. Coordinate with the Emergency Rescue Leading Team and take action as per their guideline. 

II. Evacuate the people from flooded area and send them to a safe area. 

III. Switch off the power supply from effected area. 

IV. Remove obstructions from the drain. 

V. Initiate protection of raw materials, critical equipment, records and electronic equipment as best 

as possible 

VI. Evacuate all affected spaces immediately; 

VII. Relocate to a safe place on the upper floors of the building; 

VIII. Prevent personnel to wade through flood waters of any depth; 

IX. In case anyone needs to evacuate, he/ she must wear life-jackets or similar flotation devices. 

Based on the magnitude of the flood incident the Project Manager/HSE Manager will decide to involve 

outside agencies during flood phenomenon based on the emergency classification as mentioned in this 

plan. 

10.6.4 Emergency Equipment 

The following equipment should be available in the project (onsite whatever necessary) for emergency 

use in case of necessity: 

I. Firefighting Equipment: 

• Fire extinguishers; 

• Hose pipe/hose reel and fire hydrant boxes; 

• Fire water tank; 

• Fire pumps;  

• Fire tenders; 

II. Personal Protective Equipment (PPE): 

• Fire retardant suits; 

• Self-Containing breathing apparatus; 

• Safety helmet, safety goggles, safety vest. 

• Life Jacket, Life Buoy 

III. Medical Aids: 

• Ambulance; 

• First aid boxes; 

• Medical rooms are set up and provided with medical staff; 

IV. Spill Control kit. 

V. Relief supplies (including supplies for emergency work, living supplies, etc.) 

VI. Vehicles for emergency work. 
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10.6.5 Emergency Response Training 

The aim of emergency response training is to build the capacity of Site staff, to improve preparedness 

and response at all levels before, during, and after the potential emergencies. The focus of emergency 

response training will generally be on the improving the technical skills of the participants, but also on 

personnel and team management. It also aims to improve coordination of emergency response and the 

quality and availability of emergency management tools/equipment. 

In accordance to the relevant provision of the Bangladesh Labour Act, 2006 and Bangladesh Labour 

Rules, 2015 all workers or at least 18% of the workers employed shall be trained on the following 

emergency response aspects: 

• Fire-fighting; 

• Emergency rescue operation; 

• First aid; and  

• Portable fire-fighting equipment usage.  

10.6.6 Emergency Drills or Exercise 

Fire drills and emergency evacuation drills shall be arranged at least once in every six months period 

and records of such drills shall be maintained. In addition, the concerned Inspector and nearby Fire 

Service Station shall be informed minimum 15 days before such drills are held. The workers shall be 

briefed about safety and emergency measures during Toolbox Meeting (TBM) on regular basis. 

10.7 Emergency Communication 

A clear communication is essential for proper response to an emergency. Therefore, multiple 

approaches need to be implemented during an emergency as one single method of communication 

may not be sufficient to communicate the emergency to the designated site personnel and off-site 

agencies in a timely manner. The emergency communications are made by the site personnel through 

emergency signage and direct communication. 

10.7.1 Emergency Signage 

The project will provide emergency and warning signage at conspicuous locations to make site 

personnel aware about the risk that cannot be avoided or controlled by other means, such as 

engineering controls and safety systems provided at workplace. The emergency signage are provided 

at site to make site personnel, including workers and visitors, aware about the: 

I. Emergency escape route and location of the nearest muster point; 

II. Location of the nearest emergency response equipment such as fire extinguishers, spill kits, 

etc.; 

III. Potential hazards and risks pertaining to their operation and activities; 

IV. Potential risks and hazards pertaining to a particular area such as chemical and explosive 

storage area, electric panel, generator, etc.  

The following types of emergency signage will be provided in areas such as fuel and raw material 

storage area, parking area etc.: 

I. Prohibition Signs: These signs will be provided to convey any ‘Do Not’ type of commands such 

as ‘No Smoking’. In the workplace, they are used to reinforce instructions prohibiting dangerous 

activities. 

II. Warning Signs: These signs are provided at site to make Site personnel aware of the nearby 

danger. For example, electric danger, fall danger, slope danger, slip danger, etc. 

III. Mandatory Signs: The project will use these signs in order to provide instructions which needs 

to be complied on high priority basis. For example, the Site will provide signage on usage of 

PPE at Site. 
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IV. Safe Condition and Exit Signs: The Site will provide signage indicating escape routes, muster 

points, location of first aid equipment, emergency showers, etc. 

V. Contact Information: The project must show emergency contact information and flow chart in 

every working location with high visibility. 

VI. Awareness Building: The project should show signage like billboard and standby festoon 

containing awareness and inspirational message regarding compliance with health and safety 

measures. 

10.7.2 Direct Communication 

In case of an emergency, the emergency declaration and emergency communication procedure will be 

initiated. The emergency communication: 

I. Must be made in simple language; 

II. No code word should be used; 

III. The methods of communication at site to notify all personnel during an emergency include:  

i. Emergency siren; 

ii. Manual Call Point; 

iii. Public address system; 

iv. Mobile phone, land line and intercom; 

v. Two-way radio or wireless system; 

The Site Supervisor/In-charge will evaluate the emergency and determine the best method to notify the 

site personnel of the emergency. 

10.7.3 End of the Response 

After the on-site accident is handled, the project emergency rescue leading team confirms that the 

accident is completely controlled, and the injured persons are treated or sent to hospital; after the 

dangerous state has been cleared, the leader of the emergency rescue leading group decides to give 

an instruction to end the emergency work. The Emergency Management Office (HSE Office) notifies all 

departments of the project, contractor and various personnel, and the emergency operation is 

completed. After the emergency work is completed, check the amount of emergency supplies and 

supplement to the normal quantity 

10.7.4 Accident Investigation 

After the on-site accident is handled, the accident investigation personnel will carry out the following 

work regarding the accident: 

I. Identify the cause, process, casualties and economic losses of the accident. 

II. Determine the nature and responsibility of the accident. 

III. Propose accident handling advises and preventive measures. 

IV. Issue an accident investigation report. 

The accident investigation procedure is illustrated in the following Figure 10-3. 
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Figure 10-3: Accident investigation procedures 

 

10.8 Emergency Response Plan Review 

The Project Manager and HSE Manager along with contractor’s other representatives (members of the 

Emergency Rescue Leading Group) will annually review this plan. In addition, the Employer and the 

Consultant will also be involved in monitoring and review the following performance indicators to assess 

the effective implementation of the procedure: 

I. Emergency drill records; and 

II. Training records. 
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11 CONCLUSION AND RECOMMENDATIONS 

11.1 Conclusion 

The conclusions are, in fact, summary of findings of the EIA study, which provide valuable input to the 

decision-makers to take informed decisions. This Environmental Impact Assessment (EIA) concludes 

that the environmental impacts will be manageable if the mitigation measures are implemented 

thoroughly. The EMP is based on the type, extent, and duration of the identified environmental impacts. 

The EMP has been prepared with close reference to best practices and in line with the JICA’s guideline 

of environmental and social consideration and DoE environmental guidelines. 

The project is classified ‘A’ in accordance with JICA’s environmental and social consideration 2010 

requiring preparation of an Environmental Impact Assessment Report. As per the Environmental 

Conservation Act, 1995 of Bangladesh, the project falls under Red category and requires preparation 

of an EIA. This report is prepared following the JICA and GOB environmental requirements. 

Essentially primary data was used to assess the environmental impacts in a comprehensive manner. 

Site survey for environmental data collection, public consultation and specific studies (flora, fauna, land 

use,) were carried out to complete the environmental impact assessments and recommend suitable 

mitigation measures. 

The potential environmental impacts were assessed in a comprehensive manner. The EIA report 

assesses the potential environmental impacts associated with the Chattogram-Cox’s Bazar highway 

improvement project, and suitable mitigation measures have been recommended. In case any design 

details of the project are changed, the EIA and EMP shall be reviewed and revised accordingly and 

submitted to DoE & JICA for acceptance. 

11.2 Recommendations 

The EMP, its mitigation and monitoring programs, contained herewith shall be included within the 

Bidding documents for project works. The Bid documents state that the contractor shall be responsible 

for the implementation of the requirements of the EMP through his own Site-Specific Environmental 

Management Plan which will adopt all the conditions of the EMP and add site specific elements that are 

not currently known, such as the Contractors borrow pit locations. This ensures that all potential bidders 

are aware of the environmental requirements of the project and its associated environmental costs. 

The EMP and all its requirements shall then be added to the contractor’s contract, thereby making 

implementation of the EMP a legal requirement according to the contract. Contractor shall then prepare 

the CEMP which will be approved and monitored by the Engineer/Environmental Specialist. To ensure 

compliance with the CEMP the contractor should employ a national environmental specialist to monitor 

and report project activities throughout the project construction phase. 
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Appendix B: List of Sensitive Receptors 

Sl. No. Name  Location 

1.  
Malumghat Ideal School, Malumghat, Chakaria, 

Cox’s Bazar 
21°40'47.636"N, 92°4'39.209"E 

2.  
Malumghat Central Jame Mosque, Malumghat, 

Chakaria, Cox’s Bazar 
21°40'49.619"N, 92°4'39.758"E 

3.  Memorial Christian Hospital 21°40'55.685"N, 92°4'41.37"E 

4.  
Ringvong Rahmania Dakhil Madrasa, Malumghat, 

Chakaria, Cox’s Bazar 
21°40'57.915"N, 92°4'43.595"E 

5.  
Ringvong Dargah Gate Baytur Rahmat Jame 

Mosque, Cox’s Bazar 
21°42'1.081"N, 92°4'42.318"E 

6.  
Shah Majidia Rashidiatalimul Quran Madrasa, Cox’s 

Bazar 
21°42'35.142"N, 92°4'48.945"E 

7.  
Hasher Dighi Central Jame Mosque, Hasher Dighi 

Bazar, Fashiakhali, Chakaria, Cox’s Bazar 
21°43'19.161"N, 92°4'59.524"E 

8.  
Moulavirkum Bazar Baitul Illah Jame Mosque, 

Moulavirkum Bazar, Chakaria, Cox’s Bazar 
21°44'54.391"N, 92°4'46.546"E 

9.  
Baitur Rahmat Jame Mosque, Nijpan Khali, 

Chakaria, Cox’s Bazar 
21°45'6.163"N, 92°4'39.057"E 

10.  
Chakaria Eye Hospital, Vangarmukh, Chakaria 

Pourashava, Cox’s Bazar 
21°45'9.975"N, 92°4'37.902"E 

11.  
Rashid Ahmed Chowdhury High School, Chakaria 

Pourashava, Cox’s Bazar 
21°44'7.834"N, 92°4'59.124"E 

12.  
Baytul Kaba Jame Mosque, Vendibazar, Chakaria 

Pourashava, Cox’s Bazar 
21°44'18.162"N, 92°4'59.89"E 

13.  
Mosjidus Sayam, Lathi Moulavikum, Fashiakhali, 

Chakaria Pourashava, Cox’s Bazar 
21°44'22.731"N, 92°4'57.186"E 

14.  
Chakaria Al-falah Model Madrasa, Pukpukuria, 

Chakaria Pourashava, Cox’s Bazar 
21°44'27.274"N, 92°4'56.662"E 

15.  City Hospital, Chakaria Pourashava, Cox’s Bazar 21°45'21.117"N, 92°4'36.307"E 

16.  
Maa- shishu General Hospital, Chakaria 

Pourashava, Cox’s Bazar 
21°45'41.728"N, 92°4'34.171"E 

17.  
Popular Diagnostic & Doctors Chamber, Chakaria 

Pourashava, Cox’s Bazar 
21°45'43.857"N, 92°4'33.634"E 

18.  
Chiringa Madrasa, Chakaria Pourashava, Cox’s 

Bazar 
21°45'59.582"N, 92°4'35.863"E 

19.  
Tayab Ashraf Govt. Primary School, Lohagara, 

Chattogram 
21°59'43.561"N, 92°5'15.599"E 

20.  Lohagara Ideal School, Lohagara, Chattogram 21°59'49.634"N, 92°5'16.682"E 

21.  
Lohagara Dighirpar Jame Mosque, Lohagara, 

Chattogram 
22°0'1.138"N, 92°5'19.89"E 



 

 

 

Sl. No. Name  Location 

22.  
Upazila Sadar Foyez Shafi Govt. Primary School, 

Lohagara, Chattogram 
22°0'17.932"N, 92°5'27.586"E 

23.  
Upazila Model Masjid & Islamic Cultural Center, 

Lohagara, Chattogram 
22°0'20.669"N, 92°5'29.143"E 

24.  
Leadership School & College, Hashem Park, 

Lohagara, Chattogram 
22°0'23.866"N, 92°5'31.179"E 

25.  
Alhaz Mustafizur Rahman College, Lohagara, 

Chattogram 
22°0'31.555"N, 92°5'36.744"E 

26.  
Lohagara Diabetic General Hospital, Lohagara, 

Chattogram 
22°0'42.544"N, 92°5'40.659"E 

27.  Masjid-e-Baytush Sharaf, Lohagara, Chattogram 22°0'50.588"N, 92°5'39.869"E 

28.  
Lohagara City Hospital Limited, Lohagara, 

Chattogram 
22°1'8.692"N, 92°5'56.301"E 

29.  
Lohagara Meternity &General Hospital, Lohagara, 

Chattogram 
22°1'8.33"N, 92°5'56.081"E 

30.  
Lohagara Maa-shishu Hospital, Lohagara, 

Bangladesh 
22°1'9.05"N, 92°5'57.677"E 

31.  
Lohagara General Hospital, Lohagara, Chattogram 

 
22°1'10.182"N, 92°5'59.253"E 

32.  
Riadus Salehin Jame Mosque, Amirabad, 

Jhakoabirpara, Main Road, Lohagara, Chattogram 
22°1'10.182"N, 92°5'59.253"E 

33.  Ma-Moni Hospital Limited, Lohagara, Chattogram 22°1'12.201"N, 92°6'3.305"E 

34.  
Amirabad Darul Forkan Ideal Hifj Madrasa, 

Lohagara, Chattogram 
22°1'24.637"N, 92°6'9.896"E 

35.  Bismillah Motors, Lohagara, Chattogram 22°1'36.669"N, 92°6'10.013"E 

36.  
Darul Forkan Hifjul Quran Madrasa, Lohagara, 

Chattogram 
22°2'2.081"N, 92°6'13.596"E 

37.  
Mollik CHoang Govt. Primary School, Lohagara, 

Chattogram 
22°2'4.376"N, 92°6'15.841"E 

38.  
Masjidul Iman Bar Aulia Degree College, Lohagara, 

Chattogram 
22°2'26.68"N, 92°6'13.818"E 

39.  
Tahfijul Quran Academy, Podua, Lohagara, 

Chattogram 
22°2'50.468"N, 92°6'29.093"E 

40.  
Podua Jamiatul Anwar Hemaytul Islam Madrasa & 

Orphanage, Podua, Lohagara, Chattogram 
22°3'58.414"N, 92°6'24.494"E 

41.  
Podua Al-Jameul Anwar Central Jame Mosque, 

Mirzarkhal, Satkania, Chattogram 
22°4'1.594"N, 92°6'26.551"E 

42.  
Madarbari Noyapara Govt. Primary School, Satkania, 

Chattogram 
22°5'47.076"N, 92°4'37.807"E 

43.  
Shahi Jame Mosque, Rastarmatha, Satkania, 

Chattogram 
22°5'50.434"N, 92°4'31.309"E 



 

 

 

Sl. No. Name  Location 

44.  
Baytur Rahman Jame Mosque, Keranihut, Satkania, 

Chattogram 
22°6'3.613"N, 92°4'26.417"E 

45.  
Middle Hasimpur Kharajirpara Jame Mosque, 

Chandanaish, Chattogram 
22°11'56.274"N, 92°2'36.455"E 

46.  Talimul Islam Madrasa, Khanjirpara, Chattogram 22°11'55.035"N, 92°2'35.664"E 

47.  Masjid-A-Baitul Huda, Chattogram 22°11'41.868"N, 92°2'39.328"E 

48.  
Khan Jame Mosque, Hashimpur, Bagichahut, 

Chandanaish, Chattogram 
22°11'29.915"N, 92°2'43.772"E 

49.  
South Hashimpur Boropara Central Jame Mosque, 

Hashimpur, Chandanaish, Chattogram 
22°10'50.636"N, 92°3'6.71"E 

50.  
South Hashimpur Govt. Primary School, Hashimpur, 

Chandanaish, Chattogram 
22°10'49.816"N, 92°3'6.969"E 

51.  Café Abrar, Chandanaish, Chattogram 22°10'35.139"N, 92°3'11.848"E 

52.  
East Hasan Dondi Hazarat Sultan Shah Jame 

Mosque, Chandanaish, Chattogram 
22°10'22.457"N, 92°3'11.773"E 

53.  
Dewanhut East Jame Mosque, Chandanaish, 

Chattogram 
22°9'58.255"N, 92°3'11.212"E 

54.  
Dohazari Jamijuri Ahmadur Rahman High School, 

Chandanaish, Chattogram 
22°9'48.59"N, 92°3'41.842"E 

55.  Dohazari 31 Bed Hospital, Chandanaish, Chattogram 22°9'49.231"N, 92°3'44.451"E 

56.  
Dohazari Govt. Primary School, Chandanaish, 

Chattogram 
22°9'48.87"N, 92°3'44.5"E 

57.  
Masjid-A-Baytush Sharaf, Katgor, Satkania, 

Chattogram 
22°9'18.418"N, 92°4'16.298"E 

58.  
Popular Hospital & Diagnostic Center, Katgor, 

Satkania, Chattogram  
22°9'16.578"N, 92°4'16.938"E 

59.  
Katgor Maleyabad Jame Mosque, Katgor, Satkania, 

Chattogram 
22°9'7.752"N, 92°4'10.268"E 

60.  
Mia Khalilur Rahman Jame Mosque, Satkania, 

Chattogram 
22°8'55.67"N, 92°4'10.63"E 

61.  
Moulavir Dokan Jame Mosque, Rasulabad, Satkania, 

Chattogram 
22°8'43.339"N, 92°4'10.693"E 

62.  
Zafar Ahmed Chowdhury College, North Satkania, 

Chattogram. 
22°8'35.089"N, 92°4'10.611"E 

63.  
Jonar Keochia Icha Pukur Jame Mosque, Satkania, 

Chattogram. 
22°7'0.895"N, 92°4'20.748"E 

64.  
All Care Hospital & Diagnostic Center, Satkania, 

Chattogram. 
22°6'37.73"N, 92°4'23.438"E 

65.  
Jonar Keochia Ideal High School, Keranihut, 

Satkania, Chattogram. 
22°6'34.404"N, 92°4'24.496"E 

66.  Gul Cheher Tower, Keranihut, Satkania, Chattogram 22°6'20.686"N, 92°4'26.262"E 
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67.  
Chattogram Eye Hospital, Pahartoli, Satkania, 

Chattogram 
22°6'20.686"N, 92°4'26.262"E 

68.  Masjidus Shohada, Keranihut, Satkania, Chattogram 22°6'18.837"N, 92°4'26.324"E 

69.  
Keranihut Govt. Primary School, Satkania, 

Chattogram 
22°6'17.038"N, 92°4'25.591"E 

70.  
Health Care Hospital, Keranihut, Satkania, 

Chattogram 
22°6'14.412"N, 92°4'26.733"E 

71.  
Keranihut Central Hospital, Keranihut, Satkania, 

Chattogram 
22°6'12.919"N, 92°4'25.557"E 

72.  
Keranihut Central Mosque, Keranihut, Satkania, 

Chattogram 
22°6'12.328"N, 92°4'25.565"E 

73.  
Baytush Sharaf Complex, Keranihut, Satkania, 

Chattogram 
22°6'7.343"N, 92°4'29.195"E 

74.  
Ash-Shefa School & College, Keranihut, Satkania, 

Chattogram 
22°6'7.918"N, 92°4'29.588"E 

75.  
Keranihut Jameul Ulum Islamia Fazil Degree 

Madrasa, Keranihut, Satkania, Chattogram 
22°6'8.055"N, 92°4'28.55"E 

76.  
Gachbaria Nittanondo Gourichandra Govt. Model 

High School, Chandanaish, Chattogram 
22°12'47.767"N, 92°1'49.253"E 

77.  
Gausul- Azam Jame Mosque, Chandanaish, 

Chattogram 
22°12'48.625"N, 92°1'50.335"E 

78.  
Khanhut Bazar Central jame Mosque, Chandanaish, 

Chattogram 
22°12'58.057"N, 92°1'41.949"E 

79.  
Gachbaria Govt. College Mosque, Chandanaish, 

Chattogram 
22°13'0.775"N, 92°1'40.438"E 

80.  
Hashimpur Moqbulia Fazil Madrasa, Chandanaish, 

Chattogram 
22°13'0.933"N, 92°1'41.516"E 

81.  
Kanchonabad High School, Chandanaish, 

Chattogram 
22°14'11.026"N, 92°1'24.026"E 

82.  
Munshi Keramot Ali Chowdhury Jame Mosque, 

Kanchon Nagar, Chandanaish, Chattogram 
22°14'11.099"N, 92°1'23.984"E 

83.  
Jahangiria Aulia Jame Mosque, Chandanaish, 

Chattogram 
22°14'20.174"N, 92°1'17.983"E 

84.  
Hazarat Shah Sufi Momtajia Mohammadia Hefjkhana 

& Orphanage, Chandanaish, Chattogram 
22°14'19.881"N, 92°1'17.863"E 

85.  
Rowshonhut Jame Mosque, Chandanaish, 

Chattogram 
22°14'33.21"N, 92°1'17.858"E 

86.  
Tojumbul Ali Pandit Jame Mosque, North Kanchon 

Nagar, Chandanaish, Chattogram 
22°14'39.106"N, 92°1'19.634"E 

87.  
Ibrahim Iqbal Memorial Hospital, Chandanaish, 

Chattogram 
22°14'41.768"N, 92°1'10.947"E 

88.  B.G.C Trust University, Chandanaish, Chattogram 22°14'50.867"N, 92°1'1.486"E 
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89.  Chakroshala Durgabari, Patia, Chattogram 22°16'33.521"N, 92°0'10.907"E 

90.  
Chakroshala Sree Sree Maa Jo Mogdheshori Sheba 

Mondir, Patia, Chattogram 
22°16'32.717"N, 92°0'16.162"E 

91.  Chakroshala Krishi High School, Patia, Chattogram 22°16'39.222"N, 92°0'13.63"E 

92.  
Gausul Ajam Jame Mosque, Komol Munshirhut, 

Patia, Chattogram 
22°16'44.123"N, 92°0'14.859"E 

93.  
Sri Sri Thakur Onukul Chandra Shotshongo Asram, 

Milon Chokro, Chakroshala, Patia, Chattogram 

22°16'59.329"N, 

91°59'47.488"E 

94.  
Milon Chokro Govt. Primary High School, 

Chakroshala, Patia, Chattogram 

22°16'58.275"N, 

91°59'47.695"E 

95.  Riazul Ulum Girls/Boys Madrasa, Patia, Chattogram 22°17'8.483"N, 91°59'33.664"E 

96.  
Patia Baptist Church, Sreemai Bridge, Patia, 

Chattogram 

22°17'12.355"N, 

91°59'26.915"E 

97.  
Hazarat Shah Chand Aulia (RA) Alia Madrasa, 

Bahuli, Patia, Chattogram  

22°17'21.537"N, 

91°59'11.194"E 

98.  
Jhal Bitan, Masjid Market Bus Station, Patia, 

Chattogram 
22°17'28.974"N, 91°59'0.167"E 

99.  Patia Govt. College, Patia, Chattogram 
22°17'32.354"N, 

91°58'56.009"E 

100.  Patia Central. College, Patia, Chattogram 
22°17'32.514"N, 

91°58'56.167"E 

101.  
Patia Govt. College Jame Mosque, Patia, 

Chattogram 

22°17'35.199"N, 

91°58'55.901"E 

102.  Patia Model high School, Patia, Chattogram 
22°17'37.167"N, 

91°58'52.734"E 

103.  
Abul Sobhan Rahat Ali High School, Patia, 

Chattogram 

22°17'40.837"N, 

91°58'51.534"E 

104.  Sri Sri Gourango Niketon, Patia, Chattogram 22°17'44.251"N, 91°58'46.28"E 

105.  
Sri Sri Durga Mondir, Munsef Bazar, Patia 

Pourashova, Chattogram 

22°17'51.736"N, 

91°58'30.884"E 

106.  Shukor Ali Munsef jame Mosque, Patia, Chattogram 
22°17'53.015"N, 

91°58'25.623"E 

107.  Patiya Central Hospital, Patia, Chattogram 
22°17'54.181"N, 

91°58'22.239"E 

108.  Holy Child Kinder Garten, Patia, Chattogram 
22°17'54.066"N, 

91°58'22.335"E 

109.  
District Health & Family Development Complex, 

Patia, Chattogram  

22°17'57.266"N, 

91°58'13.537"E 

110.  
Patia Chevron Hospital Private Limited, Patia, 

Chattogram 

22°17'57.524"N, 

91°58'11.202"E 

111.  
Sheanpara Haji Abdul Khalek Amiria Dakhil 

Madrasa, Patia, Chattogram  
22°17'25.405"N, 91°58'8.571"E 
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112.  Nuri Mosque, South Ghata, Patia, Chattogram 22°17'6.44"N, 91°58'32.763"E 

113.  
Bishudhanondo Sharbojonin Boudho Bihar, Patia, 

Chattogram 
22°17'4.179"N, 91°58'5.271"E 

114.  
Sri Srikrishno Chaitonno Dham, Vatikhain, Patia, 

Chattogram 
22°16'58.666"N, 91°58'9.391"E 

115.  Korol Girls High School, Patia, Chattogram 22°17'3.565"N, 91°58'9.664"E 

116.  Korol Boudho Mohashoshan, Patia, Chattogram 22°17'5.785"N, 91°58'11.801"E 

117.  

Madrasa-A-Gausia Taiyebia Hefjkhana & Peyar 

Mohammad Shah (RA) Orphanage, Patia, 

Chattogram 

22°17'6.169"N, 91°58'15.406"E 

118.  Mohanondo Shebasrom, Patia, Chattogram 22°17'2.068"N, 91°58'20.984"E 

119.  
Hazarat Mirza Ali-Ledu Shah (RA) Bohumukhi 

Madrasa Gate, Vatikhain, Patia, Chattogram 

22°16'59.086"N, 

91°58'27.074"E 

120.  Sri Sri Nobogroho Mondir, Patia, Chattogram 
22°16'44.006"N, 

91°58'53.274"E 

121.  
East Vatikhain Baytur Rahmat Jame Mosque, 

Vatikhain, Patia, Chattogram 

22°16'40.662"N, 

91°58'57.582"E 

122.  
Farukipara Baytur Rahmat Jame Mosque, Kachuai, 

Patia, Chattogram 
22°16'46.395"N, 91°59'30.91"E 

123.  
Kacuai C T Govt. Primary School, Kachuai, Patia, 

Chattogram 
22°16'46.395"N, 91°59'30.91"E 

124.  
Farukipara Islamia Ebatediya & Forkania Madrasa, 

Kachuai, Patia, Chattogram 

22°16'47.426"N, 

91°59'32.897"E 

125.  
Allai Okhara Govt. Primary School, Patia, 

Chattogram 
22°18'5.098"N, 91°57'44.136"E 

126.  
Haji Anwar Ali Chowdhury Jame Mosque, Patia, 

Chattogram 
22°18'5.513"N, 91°57'39.432"E 

127.  Shah Ashraf Academy, Patia, Chattogram 22°18'5.587"N, 91°57'38.231"E 

128.  
Allai Aman Ali Chowdhury Jame Mosque, Patia, 

Chattogram 
22°18'7.357"N, 91°57'28.968"E 

129.  
Allai Mohammadia Gausia Jame Mosque, Patia, 

Chattogram 
22°18'9.982"N, 91°57'16.636"E 

130.  
Ujibpur Pre-Cadet School, Ujibpur, Patia, 

Chattogram 

22°18'15.332"N, 

91°56'16.636"E 

131.  Baitunnur Jame Mosque, Ujibpur, Patia, Chattogram 
22°18'22.237"N, 

91°56'56.267"E 

132.  
Ujibpur Mohammadia Jame Mosque, Ujibpur, Patia, 

Chattogram 

22°18'35.631"N, 

91°56'51.686"E 

133.  
Union Agriculture School & College, Ujibpur, Patia, 

Chattogram 
22°18'35.24"N, 91°56'50.208"E 

134.  Lorihora Govt. Primary School, Patia, Chattogram 
22°18'51.393"N, 

91°56'15.913"E 



 

 

 

Sl. No. Name  Location 

135.  
Pairol Dhormoratna Central Boudho Bihar, Patia, 

Chattogram 

22°18'50.114"N, 

91°55'52.596"E 

136.  
South Hulain Noyahut Jame Mosque, 

Patia,Chattogram 

22°18'56.373"N, 

91°55'41.203"E 

137.  
Yakub Dondi Hulain Pairol High School, 

Patia,Chattogram 

22°18'55.414"N, 

91°55'38.457"E 

138.  
Yakub Dondi Govt. Primary School, 

Patia,Chattogram 

22°18'55.403"N, 

91°55'37.348"E 

139.  
South Hulain Sunniya Chadeki Modinatul Ulum 

Forkania Madrasa, Patia, Chattogram 

22°18'56.909"N, 

91°55'31.084"E 



 

 

 

Appendix C: Monitoring Location Photographs 

Appendix C-1: Monsoon Period Air Quality Monitoring Photographs 

  

AQ-01: Air quality monitoring beside existing highway in Patiya 

  

AQ-02: Air quality monitoring near residential/commercial area of the proposed bypass in Patiya 

 

Weather Monitoring at Patiya 



 

 

 

  

AQ-03: Air quality monitoring beside existing highway in Dohazari 

  

AQ-04: Air quality monitoring near the proposed bypass area in Dohazari 

 

Weather monitoring at Dohajari Area 



 

 

 

  

AQ-05: Air quality monitoring beside existing highway at proposed FOB area in Keranihat 

  

AQ-06: Air quality monitoring near residential/commercial area at proposed FOB area in Keranihat 

 

Weather monitoring at proposed FOB area in Keranihat 



 

 

 

  

AQ-07: Air quality monitoring near the proposed bypass area in Keranihat 

  

AQ-08: Air quality monitoring near the proposed bypass area in Keranihat 

 

Weather monitoring at proposed Bypass Area, Keranihat 



 

 

 

  

AQ-09: Air quality monitoring beside existing highway in Lohagara 

  

AQ-10: Air quality monitoring near the proposed bypass area in Lohagara 

 

Weather monitoring at proposed Lohagara Area 



 

 

 

  

AQ-11: Air quality monitoring near the proposed bypass area in Chakaria 

  

AQ-12: Air quality monitoring near existing highway in Chakaria 

 

Weather monitoring at proposed Chakaria Area 



 

 

 

Appendix C-2: Winter Period Air Quality Monitoring Photographs 

  

AQ-01: Air quality monitoring beside existing highway in Patiya 

  

AQ-02: Air quality monitoring near residential/commercial area of the proposed bypass in Patiya 

 

Weather Monitoring at Patiya 



 

 

 

  

AQ-03: Air quality monitoring beside existing highway in Dohazari 

  

AQ-04: Air quality monitoring near the proposed bypass area in Dohazari 

 

Weather monitoring at Dohajari Area 



 

 

 

  

AQ-05: Air quality monitoring beside existing highway at proposed FOB area in Keranihat 

  

AQ-06: Air quality monitoring near residential/commercial area at proposed FOB area in Keranihat 

 

Weather monitoring at proposed FOB area in Keranihat 



 

 

 

  

AQ-07: Air quality monitoring near the proposed bypass area in Keranihat 

  

AQ-08: Air quality monitoring near the proposed bypass area in Keranihat 

 

Weather monitoring at proposed Keranihat Bypass Area 



 

 

 

  

AQ-09: Air quality monitoring beside existing highway in Lohagara 

  

AQ-10: Air quality monitoring near the proposed bypass area in Lohagara 

 

Weather monitoring at proposed Lohagara Area 



 

 

 

  

AQ-11: Air quality monitoring near the proposed bypass area in Chakaria 

  

AQ-12: Air quality monitoring near existing highway in Chakaria 

 

Weather monitoring at proposed Chakaria Area 

 



 

 

 

Appendix C-3: Noise Level, Vibration Level and Road Traffic Survey Photographs 

  

RS-01: In front of Upazila Health Complex, Patiya 

  

RS-02: In front of Dakshin Gata Nuri Jame Mosque, Patiya 

  

RS-03: In front of BGC Trust Medical College, Patiya 

 



 

 

 

  

RS-04: In front of Dohazari Jamijuri A. Rahman High School, Dohazari 

  

FR-01: Near Chagachar Jame Mosque, Dohazari 

  

RS-05: In front of Shahi Jame Mosque, Keranihat 

 



 

 

 

  

RS-06: In front of Noyapara Baitul Mamur Jame Mosque, Padua, Lohagara 

  

RS-07: In front of Citizen Park Community Center, Lohagara 

  

FR-02: In front of Maulana Sultan Hossain Jame Mosque, Lohagara 

 



 

 

 

  

RS-08: In front of Adhunagar Gul-E-Jar Girls High School, Aziz Nagar, Chakaria 

  

FR-03: In front of Dakshin Lotonee Central Jame Mosque, Chakaria 

  

RS-09: In front of Fashiakhali Government Primary School, Chakaria 



 

 

 

Appendix C-4: Noise Level Calculation from hourly LAeq 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-01: Patiya 

Day 

6 Not Monitored 

72.6 

7 Not Monitored 

8 Not Monitored 

9 Not Monitored 

10 Not Monitored 

11 76.9 

12 72.9 

13 71.4 

14 72.7 

15 70.7 

16 70.8 

17 71.4 

18 71.4 

19 72.3 

20 71.2 

Night 

21 71.1 

69.6 

22 69.7 

23 68.7 

24 68.8 

1 69 

2 Not Monitored 

3 Not Monitored 

4 Not Monitored 

5 Not Monitored 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-02: Patiya 

Day 

6 59.9 

59.7 

7 63.6 

8 62.3 

9 61.1 

10 61.3 

11 57.3 

12 59.8 

13 56.5 



 

 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

14 55.7 

15 57.2 

16 58.7 

17 60.1 

18 58.2 

19 58.6 

20 56 

Night 

21 61.9 

60.9 

22 62.4 

23 Installation Break 

24 61 

1 62.4 

2 61.3 

3 59.3 

4 57.7 

5 59.3 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-03: Patiya 

Day 

6 69.2 

70.9 

7 69.9 

8 73 

9 70.5 

10 70.8 

11 71.2 

12 70.5 

13 70.7 

14 70.5 

15 70.3 

16 71.3 

17 70.9 

18 71.4 

19 Installation Break 

20 71.7 

Night 
21 71.2 

70.4 
22 69.8 



 

 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

23 71.5 

24 70.8 

1 70.9 

2 70.3 

3 70.2 

4 69.6 

5 68.4 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-04: Dohazari 

Day 

6 67.6 

72.7 

7 70.3 

8 74.1 

9 77.6 

10 73.2 

11 72.6 

12 72.5 

13 70.9 

14 71.7 

15 71.5 

16 72.6 

17 71.4 

18 71.9 

19 Installation Break 

20 71.5 

Night 

21 70.1 

69.3 

22 71.5 

23 70.4 

24 69.4 

1 68.9 

2 69.4 

3 67.1 

4 67.1 

5 67 

 



 

 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

FR-01: Dohazari 

Day 

6 60 

63.1 

7 60.8 

8 64.4 

9 63.6 

10 62.8 

11 64.1 

12 61.3 

13 62.3 

14 61.9 

15 63.5 

16 64.9 

17 64.8 

18 63 

19 63 

20 Installation Break 

Night 

21 61.2 

57.9 

22 62.7 

23 59.1 

24 55.2 

1 52 

2 49.7 

3 48.3 

4 52.3 

5 58.8 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-05: Keranihat 

Day 

6 68.9 

70.5 

7 70.7 

8 71.3 

9 71.1 

10 71.1 

11 71.3 

12 70.1 

13 69.9 

14 69 



 

 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

15 69.6 

16 70.3 

17 70.5 

18 71.1 

19 71.3 

20 70.6 

Night 

21 Installation Break 

69.4 

22 71.1 

23 69.9 

24 71.3 

1 68.9 

2 67.9 

3 68.1 

4 68.4 

5 68.3 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-06: Padua 

Day 

6 68.9 

70.1 

7 69.3 

8 69.2 

9 69.8 

10 70.4 

11 70.9 

12 70.7 

13 70.1 

14 69.8 

15 70.3 

16 70.4 

17 70.2 

18 70.7 

19 Installation Break 

20 70 

Night 

21 70.4 

67.8 22 69.6 

23 68 



 

 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

24 67.6 

1 67.2 

2 66.5 

3 65.1 

4 65.5 

5 67 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-07: Lohagara 

Day 

6 66.1 

69.6 

7 67.8 

8 68.2 

9 69.1 

10 69.8 

11 71.1 

12 70.8 

13 70.2 

14 70.2 

15 70.3 

16 70.8 

17 70.6 

18 69.4 

19 69 

20 68.5 

Night 

21 Installation Break 

67.8 

22 68.6 

23 67.5 

24 67.3 

1 68.2 

2 66.5 

3 66.6 

4 65.5 

5 70.3 

 



 

 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

FR-02: Lohagara 

Day 

6 51.7 

61.9 

7 55.6 

8 56.9 

9 55.7 

10 58.4 

11 57.8 

12 59.4 

13 62.3 

14 68.7 

15 66.5 

16 60.6 

17 59.8 

18 60.3 

19 61.5 

20 61.7 

Night 

21 63.1 

58.4 

22 60.5 

23 60.1 

24 Installation Break 

1 55.6 

2 54 

3 53.8 

4 54.8 

5 53.6 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-08: 

Adhunagar 

Day 

6 66.5 

71.1 

7 67.3 

8 68.4 

9 71.4 

10 71 

11 70.9 

12 71.4 

13 71.2 

14 75.1 



 

 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

15 71 

16 71.8 

17 70.5 

18 72.7 

19 68.9 

20 Installation Break 

Night 

21 70.4 

67.7 

22 68.9 

23 68.4 

24 67.3 

1 66.8 

2 66.1 

3 65.5 

4 66.7 

5 67 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

FR-03: Chakaria 

Day 

6 58.7 

64.9 

7 60.9 

8 61.2 

9 65.7 

10 67.8 

11 68.9 

12 68.8 

13 65.3 

14 69.5 

15 60.7 

16 59.6 

17 60.4 

18 62.1 

19 59.1 

20 57.2 

Night 

21 60.3 

57.5 22 Installation Break 

23 58.3 



 

 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

24 59.6 

1 56.2 

2 56.3 

3 56.3 

4 53.8 

5 54.6 

 

Monitoring 

Location 
Time Zone Hour LAeq (dB), Hour 

LAeq, Time 

Zone 

RS-09: Chakaria 

Day 

6 67.4 

71.1 

7 68.5 

8 69.7 

9 72.2 

10 71.1 

11 71.8 

12 71.3 

13 72.6 

14 71.4 

15 70.9 

16 71.8 

17 71.7 

18 72.5 

19 71.4 

20 69.3 

Night 

21 67.9 

66.6 

22 69 

23 Installation Break 

24 66.8 

1 65.6 

2 64.1 

3 65.9 

4 65.4 

5 66.3 

 



 

 

 

Appendix C-5: Vibration Level Calculation 

Location: RS-01 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 Not computed Not computed Not computed 

47.5 

9 Not computed Not computed Not computed 

10 Not computed Not computed Not computed 

11 48 39.8 35.5 

12 49.6 40.7 36.3 

13 48 38.3 34.5 

14 47.6 38.2 32.1 

15 48.9 38.8 34.1 

16 45.8 37.1 32.7 

17 46 37.5 32.4 

18 46.3 38.2 34 

Night 

19 47.1 38.2 33.3 

50.4 

20 49.7 37.5 31.9 

21 47.3 36.5 31.4 

22 47.6 36.8 30.1 

23 51 37.7 29 

24 56.5 38.2 28.9 

1 51.1 32.7 25.5 

2 53.2 32.5 21 

3 Not computed Not computed Not computed 

4 Not computed Not computed Not computed 

5 Not computed Not computed Not computed 

6 Not computed Not computed Not computed 

7 Not computed Not computed Not computed 

 

Location: RS-02 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 37.4 31.6 26.3 

38.1 

9 36.5 30.7 26.3 

10 37.6 31.1 25.2 

11 37.2 30.9 26.5 

12 39.3 32.9 26.3 

13 38.3 31.6 24.9 



 

 

 

Location: RS-02 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

14 41.1 33 25.7 

15 37.4 30.8 23.3 

16 37.5 32.1 24.7 

17 39.8 32.9 28.3 

18 36.6 32.5 26.8 

Night 

19 37.6 31 23.5 

39.0 

20 39.3 34.9 30.3 

21 42.2 36.5 30.2 

22 40.9 36.5 30.5 

23 41.9 37 30.5 

24 39.5 32.2 24.4 

1 38.3 32.2 22.1 

2 38 28.8 17.6 

3 37.2 30.9 17.8 

4 36.8 31 22.9 

5 36.1 27.6 18.9 

6 38.7 32.7 24.2 

7 40.6 32.2 24.2 

 

Location: RS-03 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 54.1 44.9 38.7 

51.2 

9 50.5 42.6 36.5 

10 51.5 44.3 39.5 

11 50.4 41.9 36.3 

12 50.5 41.3 35.4 

13 50.9 45.4 34.9 

14 50.2 44.3 38.6 

15 50.5 44.3 38.3 

16 51.2 43.1 36 

17 51.1 44.8 37 

18 52.3 45.7 37.8 

Night 
19 52 46.2 38.9 

52.6 
20 51.8 47 41.8 



 

 

 

Location: RS-03 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

21 51.8 45.3 34.3 

22 53.1 48 42.2 

23 53 46.8 37.1 

24 54.4 47.6 37.4 

1 54.3 46.9 40.7 

2 56.5 47.9 37.9 

3 51.7 42 33.3 

4 53.3 45.3 34.5 

5 52.3 40.8 23.2 

6 50.3 42.4 32.3 

7 48.8 40.2 33.2 

 

Location: RS-04 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 46.6 35.7 27.5 

47.6 

9 47.5 39.1 30.5 

10 45.7 37.9 30.2 

11 46 37.7 31.1 

12 49.3 41.7 35.2 

13 48 40 31.8 

14 47.8 39.4 31 

15 48.2 40.9 31.4 

16 47.7 40 33.5 

17 48.2 38.8 31.1 

18 48.1 39.8 31.4 

Night 

19 48.1 41.9 35.6 

48.7 

20 46.6 38.4 30.3 

21 50 42 31 

22 49.2 40.7 31.7 

23 48.4 39.9 28.1 

24 49.4 40.4 28.1 

1 47 31.9 20.7 

2 50.3 40.5 27.4 

3 49.9 38.5 27.6 



 

 

 

Location: RS-04 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

4 48.3 36.2 23.2 

5 47.8 30.8 19 

6 49.3 36.6 24.9 

7 48.3 37.7 27.2 

 

Location: FR-01 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 34 26.5 22 

35.3 

9 35.9 29.4 23.3 

10 37 29.8 24.5 

11 35.8 27.6 21.3 

12 35.1 27.3 21.2 

13 35.1 26.7 21.4 

14 35 26.4 20.1 

15 33.9 25.6 21.5 

16 35.9 27.8 22.6 

17 35.8 28.5 22.7 

18 34.6 27.3 21.7 

Night 

19 35.6 27.9 23.3 

30.2 

20 36.5 29.8 25.3 

21 36 27.6 23.7 

22 35.9 26.7 21.8 

23 32.7 25.4 21.8 

24 27.7 23 19.6 

1 26.9 23.4 20 

2 27.5 23.8 20.5 

3 24.4 20.5 17.3 

4 24.9 20.4 16.8 

5 24.7 20.4 17.2 

6 25.9 22.6 19.5 

7 34.2 24.7 20.9 

 

 



 

 

 

Location: RS-05 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 46.6 38.5 34.1 

45.6 

9 41.8 37.4 33.5 

10 43.9 39.2 36.1 

11 43.7 38.8 33.6 

12 45.7 38.8 33.4 

13 42.8 35.8 32.1 

14 46.6 41.6 34.5 

15 48.9 40.6 33.2 

16 47.4 38.9 32.9 

17 47.1 40.7 33.9 

18 47.2 38.1 32.9 

Night 

19 45 39.2 34.6 

47.9 

20 49.8 42.7 36.9 

21 47.5 40.2 34 

22 47.8 40.2 34 

23 49.5 41.7 36.1 

24 48.1 40.8 33 

1 49.3 41.9 34.6 

2 49.6 42.7 34.4 

3 48 40.8 34.8 

4 46.3 38.1 33.1 

5 48.1 39.3 33.3 

6 47.8 37.4 32.2 

7 46.3 37.4 32 

 

Location: RS-06 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 49.2 35.8 26.4 

48.2 

9 47.6 34.1 25.4 

10 46.4 34.1 25.3 

11 48.6 36.3 27.5 

12 47.7 35.9 27.4 

13 46.2 33.5 24 

14 48.4 35.7 26.2 



 

 

 

Location: RS-06 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

15 49.1 37.8 29.7 

16 48.5 36.6 25.6 

17 50.2 39 29.5 

18 48.4 39 30.2 

Night 

19 49.4 39.8 29.1 

49.5 

20 48.7 38.3 26.9 

21 48.4 38.6 28.4 

22 49.9 36.9 24.9 

23 49.8 35.7 23.5 

24 48.9 30.4 18.4 

1 49.8 34.6 21.9 

2 49.8 35.5 20.1 

3 49.3 35.5 22.4 

4 48.7 30.1 16.2 

5 50.7 33.4 19.7 

6 50.5 35.6 23.9 

7 49.6 35.1 22 

 

Location: RS-07 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 50.9 35.8 26.5 

49.9 

9 50.2 37 28.8 

10 47.9 38.7 32.2 

11 53.2 41.5 34.4 

12 45 37.1 32.4 

13 48.7 37.7 31.4 

14 52.9 41.8 33.7 

15 52.5 39.7 33.2 

16 47.2 38.1 29.3 

17 51.7 40.2 32.3 

18 48.9 39.2 32.9 

Night 

19 47.4 37.5 31.2 

53.2 20 49.7 40 32.9 

21 Not computed Not computed Not computed 



 

 

 

Location: RS-07 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

22 51.7 39.6 29.6 

23 52 36.9 25.6 

24 53.6 39.1 27.5 

1 55.1 38.8 28.8 

2 54.6 41.8 30.6 

3 53.5 35.2 26.3 

4 53.5 31.7 19.4 

5 52.7 36.5 24 

6 53.4 35.1 23.5 

7 51.6 36.2 27.1 

 

Location: FR-02 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 23.9 17.9 15.4 

28.4 

9 25.2 19.2 15.6 

10 34.5 21.7 16.3 

11 28.8 20.2 16.6 

12 28.3 20.4 17.1 

13 28.3 21 17.2 

14 28.7 20.4 17.1 

15 25.6 18.7 16.1 

16 32.2 19.9 16 

17 29 22.4 19.1 

18 27.7 21.1 17.9 

Night 

19 24.1 19.5 17.7 

20.9 

20 30.2 18.5 16.3 

21 29.1 20.1 16 

22 22.4 18.6 16.3 

23 25.2 18.4 15.2 

24 Not computed Not computed Not computed 

1 23.9 18.1 15.9 

2 19.9 16.6 14.7 

3 19.3 16.9 15 

4 19.9 17.3 15.2 



 

 

 

Location: FR-02 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

5 19.3 16.6 14.9 

6 20.4 17.1 15.2 

7 23.5 16.6 14.4 

 

Location: RS-08 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 40 27.8 19.7 

41.2 

9 39.6 29.5 22.6 

10 41.1 30.8 23.8 

11 39.2 28.9 20.8 

12 40.5 31.5 24.4 

13 43.1 31.2 23.2 

14 37.9 26.8 19.5 

15 43.3 32 24.5 

16 44.5 33.9 24.6 

17 42.1 32.2 22.8 

18 41.6 32.6 23.4 

Night 

19 44.9 33.9 25.4 

42.7 

20 43.2 33.7 26.7 

21 Not computed Not computed Not computed 

22 44.9 40.7 40 

23 42.9 31.6 20.9 

24 41.1 29.8 17.8 

1 45.4 33.7 22.4 

2 41.5 28.5 16.3 

3 44.2 32.1 21.2 

4 40.3 29.2 19.8 

5 40.6 26.6 16.7 

6 41.2 27.1 16.8 

7 41.9 27.9 18.5 

 

 

 



 

 

 

Location: FR-03 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 27.9 22.5 19.6 

27.4 

9 26.3 22.1 19.5 

10 28 21 18.5 

11 31.1 23.8 21.2 

12 27.2 24.5 22.9 

13 24.2 20.8 18.6 

14 28.2 23.5 21.6 

15 23.3 20 18.2 

16 28.2 22.3 20.7 

17 27.6 23.4 21 

18 29.6 25 23 

Night 

19 30.1 24.6 22.3 

23.2 

20 30.2 23.3 21.5 

21 27.6 22.7 20.4 

22 37.4 28.1 22.7 

23 28 20.1 16.4 

24 17.7 15 14 

1 16.4 14.4 14 

2 17.8 15.4 14 

3 18.2 15.3 14 

4 18.1 15.6 14.2 

5 18.6 16.8 15.4 

6 20.6 17.6 15.9 

7 21.2 18.5 16.7 

 

Location: RS-09 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

Day 

8 46 36.1 29.2 

46.9 

9 47 37.3 30.5 

10 48.6 37.8 29.4 

11 47.5 39.1 33 

12 53 39.1 30.8 

13 46.4 35.4 29.2 

14 45.5 34.8 29.9 



 

 

 

Location: RS-09 

Time 

Zone 
Hour L10 (dB) L50 (dB) L90 (dB) 

L10(dB),  

Time Zone 

15 44.5 33.2 26.5 

16 44 33.4 27.4 

17 47.3 41.8 40.6 

18 46.2 37.3 32.3 

Night 

19 45.2 36.5 30 

45.4 

20 47.6 36.8 28.7 

21 45.3 35.2 26.8 

22 45.7 33.8 27.9 

23 46.9 33.9 25.3 

24 44.3 32.8 25.6 

1 44.9 30 20.4 

2 44.2 31.6 23.6 

3 43.3 33.1 24.1 

4 46.4 32.9 21.1 

5 42.8 29.4 18.2 

6 45.6 31.2 22.8 

7 48.3 36.4 26.1 

 



 

 

 

Appendix C-6: Monsoon Period Water Sampling Photographs 

  

SW-01: Surface Water sample from Chimnar Khal, Patiya 

  

SW-02: Surface Water sample from nearby pond, Patiya 

  

SW-03: Surface Water sample from upstream of the Sangu River, Dohazari 

 



 

 

 

  

SW-04: Surface Water sample from downstream of the Sangu River, Dohazari 

  

SW-05: Surface water sample from nearby pond of Keranihat FOB 

  

SW-06: Surface water sample from nearby water body of Keranihat FOB 

 



 

 

 

  

SW-07: Surface water sample from upstream of the Tangkabati River, Lohagara 

  

SW-08: Surface water sample from downstream of the Tangkabati River, Lohagara 

  

SW-09: Surface Water sample from upstream of the Matamuhuri River, Chakaria 



 

 

 

  

SW-10: Surface Water sample from downstream of the Matamuhuri River, Chakaria 

 



 

 

 

Appendix C-7: Winter Period Water Sampling Photographs 

  

SW-01: Surface Water sample from Chimnar Khal, Patiya 

  

SW-02: Surface Water sample from nearby pond, Patiya 

  

SW-03: Surface Water sample from upstream of the Sangu River, Dohazari 

 



 

 

 

  

SW-04: Surface Water sample from downstream of the Sangu River, Dohazari 

  

SW-05: Surface water sample from nearby pond of Keranihat FOB 

  

SW-06: Surface water sample from nearby water body of Keranihat FOB 

 



 

 

 

  

SW-07: Surface water sample from upstream of the Tangkabati River, Lohagara 

  

SW-08: Surface water sample from downstream of the Tangkabati River, Lohagara 

  

SW-09: Surface Water sample from upstream of the Matamuhuri River, Chakaria 



 

 

 

  

SW-10: Surface Water sample from downstream of the Matamuhuri River, Chakaria 

 



 

 

 

Appendix D: Applicable Standards of DOE 

Appendix D-1: Standards for Ambient Air Quality in Bangladesh 

Air Pollutant 
Bangladesh Standard 

(µg/m3) 
Average Time 

Carbon Monoxide (CO) 
10,000 (9 ppm) 8 hours 

40,000 (35 ppm) 1 hour 

Lead (Pb) 0.5 Annual 

Oxides of Nitrogen (NOX) 100 (0.053 ppm) Annual 

Suspended Particulate Matters (SPM) 200 8 hours 

Coarse Particulates (PM10) 
50 Annual 

150 24 hours 

Fine Particulates (PM2.5) 
15 Annual 

65 24 hours 

Ozone (O3) 
235 (0.12 ppm) 1 hour 

157 (0.08 ppm) 8 hours 

Sulfur Dioxide (SO2) 
80 (0.03 ppm) Annual 

365 (0.14 ppm) 24 hours 

Source: The Environment Conservation Rules, 1997 and amendment 2005 (Schedule-2) 

Appendix D-2: Standards for Water Quality in Bangladesh 

A. Standards for Inland Surface Water 

Best Practice-Based Classification 

Parameter 

pH BOD mg/L DO mg/L 

Total 

Coliform 

Number/100 

a. 
Source of drinking water for supply 

only after disinfecting 
6.5-8.5 2 or less 6 or above 50 or less 

b. Water usable for recreational activity 6.5–8.5 3 or less 5 or more 200 or less 

c. 
Source of drinking water for supply 

after conventional treatment 
6.5–8.5 3 or less 6 or more 5,000 or less 

d. Water usable by fisheries 6.5–8.5 6 or less 5 or more 5,000 or less  

e. 
Water usable by various process and 

cooling industries 
6.5–8.5 10 or less 5 or more – 

f. Water usable for irrigation 6.5–8.5 10 or less 5 or more 1,000 or less 

Notes: 

1. In water used for pisciculture, maximum limit of presence of ammonia as Nitrogen is 1.2 mg/L. 

2. Electrical conductivity for irrigation water is 2250 micromho/cm (at a temperature of 25°C); 

Sodium is less than 26%; boron is less than 0.2%. 

Source: The Environment Conservation Rules, 1997 (Schedule-3) 



 

 

 

B. Standards for Drinking Water 

S/N Parameter Unit Standards 

1. Aluminum mg/L 0.2 

2. Ammonia (NH3) mg/L 0.5 

3. Arsenic mg/L 0.05 

4. Balium mg/L 0.01 

5. Benzene mg/L 0.01 

6. BOD5 (at 20C) mg/L 0.2 

7. Boron mg/L 1.0 

8. Cadmium mg/L 0.005 

9. Calcium mg/L 75 

10. Chloride mg/L 150–600* 

11. 

Chlorinated Alkanes   

Carbon Tetrachloride mg/L 0.01 

1.1 Dichloroethylene mg/L 0.001 

1.2 Dichloroethylene mg/L 0.03 

Tetrachloroethylene mg/L 0.03 

Trichloroethylene mg/L 0.09 

12. 

Chlorinated Phenols   

Pentachlorophenol mg/L 0.03 

2.4.6 Trichlorophenol mg/L 0.03 

13. Chlorine (Residual) mg/L 0.2 

14. Chloroform mg/L 0.09 

15. Chromium (Hexavalent) mg/L 0.05 

16. Chromium (Total) mg/L 0.05 

17. COD mg/L 4 

18. Coliform (Fecal) n/100 mL 0 

19. Coliform (Total) n/100 mL 0 

20. Color Hazen unit 15 

21. Copper mg/L 1 

22. Cyanide mg/L 0.1 

23. Detergents mg/L 0.2 

24. DO mg/L 6 

25. Fluoride mg/L 1 

26. Hardness (as CaCO3) mg/L 200–500 

27. Iron mg/L 0.3–1.0 

28. Kjeldhl Nitrogen (Total) mg/L 1 

29. Lead mg/L 0.05 



 

 

 

S/N Parameter Unit Standards 

30. Magnesium mg/L 30–35 

31. Manganese mg/L 0.1 

32. Mercury mg/L 0.001 

33. Nickel mg/L 0.1 

34. Nitrate mg/L 10 

35. Nitrite mg/L 1 

36. Odor mg/L Odorless 

37. Oil and Grease mg/L 0.01 

38. pH mg/L 6.5–8.5 

39. Phenolic Compounds mg/L 0.002 

40. Phosphate mg/L 6 

41. Phosphorus mg/L 0 

42. Potassium mg/L 12 

43. Radioactive Materials (Gross Alpha Activity) Bq/l 0.01 

44. Radioactive Materials (Gross Beta Activity) Bq/l 0.1 

45. Selenium mg/L 0.01 

46. Silver mg/L 0.02 

47. Sodium mg/L 200 

48. Suspended Particulate Matters mg/L 10 

49. Sulfide mg/L 0 

50. Sulfate mg/L 400 

51. Total Dissolved Solids mg/L 1,000 

52. Temperature 0C 20–30 

53. Tin mg/L 2 

54. Turbidity JTU 10 

55. Zinc mg/L 5 

Source: The Environment Conservation Rules, 1997 (Schedule-3) 

Appendix D-3: Standards for Sound in Bangladesh 

S/N Category of Area/Zone 
Limit in dB(A) Leq* 

Day Time Night Time 

1.  Silent zone 50 40 

2.  Residential area 55 45 

3.  Mixed area 60 50 

4.  Commercial area 70 60 

5.  Industrial area 75 70 

Notes: 

1.  The time from 6 am to 9 pm is counted as day time. 



 

 

 

S/N Category of Area/Zone 
Limit in dB(A) Leq* 

Day Time Night Time 

2.  The time from 9 pm to 6 am is counted as night time. 

* 
The time-weighted average of sounds related to the human ear for a certain period is expressed 

by dB(A) Leq which is indicated in dB(A) scale. 

Source: Noise Pollution (Control) Rules, 2006 

Appendix D-4: Standards for Odor in Bangladesh 

S/N Parameter Unit Standard Limit 

1.  Acetaldehyde ppm 0.5–5 

2.  Ammonia ppm 1–5 

3.  Hydrogen Sulfide ppm 0.02–0.2 

4.  Methyl Disulfide ppm 0.009–0.1 

5.  Methyl Sulfide ppm 0.01–0.2 

6.  Styrene ppm 0.4–2.0 

7.  Trim ethylamine ppm 0.005–0.07 

Source: The Environment Conservation Rules, 1997 (Schedule-8) 

Appendix D-5: Standards for Sewage Discharge in Bangladesh 

S/N Parameter Unit Standard Limit 

1.  BOD mg/L 40 

2.  Nitrate mg/L 250 

3.  Phosphate mg/L 35 

4.  Suspended Solids (SS) mg/L 100 

5.  Temperature Degree Centigrade 30 

6.  Coliform Number per 100mL 1,000 

Source: The Environment Conservation Rules, 1997 (Schedule-9) 

Appendix D-6: Standards for Waste from Industrial Units or Projects Waste in Bangladesh 

S/N Parameter Unit 

Places for Determination of Standards 

Inland 

Surface 

Water 

Public Sewerage 

System 

Connected to 

Treatment at 

Second Stage 

Irrigated 

Land 

1 
Ammoniacal Nitrogen (as 

elementary N) 
mg/L 50 75 75 

2 Ammonia (as free ammonia) mg/L 5 5 15 

3 Arsenic (As) mg/L 0.2 0.05 0.2 

4 BOD5 at 20oC mg/L 50 250 100 

5 Boron mg/L 2 2 2 

6 Cadmium (as CD) mg/L 0.50 0.05 0.05 



 

 

 

S/N Parameter Unit 

Places for Determination of Standards 

Inland 

Surface 

Water 

Public Sewerage 

System 

Connected to 

Treatment at 

Second Stage 

Irrigated 

Land 

7 Chloride mg/L 600 600 600 

8 Chromium (as total Cr) mg/L 0.5 1.0 1.0 

9 COD mg/L 200 400 400 

10 Chromium (as hexavalent Cr) mg/L 0.1 1.0 1.0 

11 Copper (as Cu) mg/L 0.5 3.0 3.0 

12 Dissolved Oxygen (DO) mg/L 4.5–8 4.5–8 4.5–8 

13 Electro-conductivity (EC) 
micromho/ 

cm 
1,200 1,200 1,200 

14 Total Dissolved Solids mg/L 2,100 2,100 2,100 

15 Fluoride (as F) mg/L 2 15 10 

16 Sulfide (as S) mg/L 1 2 2 

17 Iran (as Fe) mg/L 2 2 2 

18 Total Kjeldahl Nitrogen (as N) mg/L 100 100 100 

19 Lead (as Pb) mg/L 0.1 1.0 0.1 

20 Manganese (as Mn) mg/L 5 5 5 

21 Mercury (as Hg) mg/L 0.01 0.01 0.01 

22 Nickel (as Ni) mg/L 1.0 2.0 1.0 

23 Nitrate (as elementary N) mg/L 10.0 Not yet Fixed 10 

24 Oil and Grease mg/L 10 20 10 

25 
Phenolic Compounds (as 

C6H5OH) 
mg/L 1.0 5 1 

26 Dissolved Phosphorus (as P) mg/L 8 8 15 

27 Radioactive substance To be specified by Bangladesh Atomic Energy Commission 

28 pH  6–9 6–9 6–9 

29 Selenium (as Se) mg/L 0.05 0.05 0.05 

30 Zinc (as Zn) mg/L 5 10 10 

31 Total Dissolved Solids mg/L 2,100 2,100 2,100 

32 Temperature 0C 
40 40 40-Summer 

45 45 45-Winter 

33 Suspended Solids (SS) mg/L 150 500 200 

34 Cyanide (as Cn) mg/L 0.1 2.0 0.2 

Source: The Environment Conservation Rules, 1997 (Schedule-10) 



 

 

 

Appendix E: Checklists for Flora and Fauna 

Appendix E-1: Aquatic vegetation found at the project AOI 

Sl# Family Scientific Name Common Name BP BD BK BL BC 

IUCN 

Global 

Status 

Wildlife 

Conservation & 

Security Act, 

2012 

Rare 

Species 

1.  Convolvulaceae Ipomoea aquatica Swamp Morning Glory √ √ √ √ √ LC - - 

2. Asteraceae Enhydra fluctuans Four-Leaf Clover √ √ - - √ - - - 

3. 

Pontaderiaceae 

Monochoria hastata Arrow Leaf Pondweed √ - -   - LC - - 

4. Eichhornia crassipes 
Common Water 

Hyacinth 
√ √ √ √ √ - 

- - 

5. 
Cyperaceae 

Cyperus articulatus Jointed Flatsedge √ - - - - LC - - 

6. Cyperus distans Slender Cyperus √ √ √ √ √ LC - - 

7. Nymphaeaceae Nymphaea nouchali Blue Lotus √ - - - - LC - - 

8. 

Araceae 

Pistia stratiotes Water Lettuce √ √ √ √ √ LC - - 

9. Spirodela polyrhiza Greater Duckweed √ √ √ √ √ LC - - 

10. Colocasia esculenta Kochu √ √ √ √ √ LC - - 

11. 
Convolvulaceae 

Ipomoea aquatica Kolmi √ √ √ √ √ LC - - 

12. Ipomea fistulosa Dhol Kolmi √ √ √ √ √ - - - 

13. Hydrocharitaceae Hydrilla verticillata Esthwaite Waterweed √ √ - - √ LC - - 

  



 

 

 

Appendix E-2: List of floral species observed in the homestead ecosystem 

SL# Family Scientific Name Common Name Type 

1.  Anacardiaceae Mangifera indica Aam Tree 

2.  Fabaceae Acacia auriculiformis Akashmoni Tree 

3.  Euphorbiaceae Phyllanthus embelica. Amloki Tree 

4.  Anacardiaceae Spondias mombin Amra Tree 

5.  Combretaceae Terminalia arjuna Arjun Tree 

6.  Moraceae Ficus religiosa Ashwath Tree 

7.  Annonaceae Annona squamosa Atafol, Sharifa Tree 

8.  Fabaceae Acacia nilotica Babla Tree 

9.  Rutaceae Aegle marmelos Bel Tree 

10.  Sapotaceae Mimusops elengi. Bakul Tree 

11.  Lauraceae Litsea monopetala. Bara kukurchita Tree 

12.  Gramineae Bambusa balcooa Bash Shrub 

13.  Arecaceae Calamus tenuis Bet Shrub 

14.  Rhamnaceae Ziziphus mauritiana Boroi Tree 

15.  Moraceae Ficus benghalensis Bot Tree 

16.  Dilleniaceae Dillenia indica Chalta Tree 

17.  Berberidaceae Berberis aristata Chutro Tree 

18.  Lythraceae Punica granatum Dalim, Bedana, Anar Shrub 

19.  Moraceae Artocarpus lacucha Deaua Tree 

20.  Athyriaceae Diplazium esculentum Dheki Shak Shrub 

21.  Moraceae Ficus racemosa Dumur Tree 

22.  Myrtaceae Eucalyptus citriodora. Eucalyptus Tree 

23.  Ebenaceae Diospyros discolor Gaab (Bilati) Tree 



 

 

 

24.  Ebenaceae Diospyros malabarica Gaab (Deshi) Tree 

25.  Mimosaceae Melaleuca leucadendron. Ipil-Ipil Tree 

26.  Myrtaceae Syzygium cumini Jam Tree 

27.  Rutaceae Citrus grandis Jambura, Batabilebu Tree 

28.  Lythraceae Lagerstroemia speciose. Jarul Tree 

29.  Elaeocarpaceae Elaeocarpus serratus Jolpai Tree 

30.  Rubiaceae Neolamarckia cadamba Kadam Tree  

31.  Rutaceae Feronia lemonia Kadbel Tree 

32.  Oxalidaceae Averrhoa carambola Kamranga Tree 

33.  Moraceae Artocarpus heterophyllus Kanthal Tree 

34.  Verbenaceae Duranta erecta Kata mehedi Shrub 

35.  Arecaceae Phoenix dactylifera Khejur Tree 

36.  Musaceae Musa acuminata Kola Shrub 

37.  Apocynaceae Carissa carandas Koromca Shrub 

38.  Fabaceae Albizia lebbeck Koroy Tree 

39.  Fabaceae Delonix regia Krisnochura Tree 

40.  Rhamnaceae Ziziphus mauritiana Kul, Boroi Tree 

41.  Combretaceae          Terminalia catappa Katbadam          Tree 

42.  Rutaceae Citrus aurantifolia Lebu Shrub 

43.  Rutaceae Citrus limon Lebu Shrub 

44.  Sapindaceae Litchi chinensis Lichu Tree 

45.  Meliaceae Swietenia mahagoni Mahogany Tree 

46.  Cucurbitaceae Trichosanthes tricuspidata Makal Tree 

47.  Fabaceae Erythrina variegata Mandar Tree 

48.  Marantaceae Schumannianthus dichotomus Murta, Pati bet Shrub 



 

 

 

49.  Arecaceae Cocos nucifera Narikel Tree  

50.  Meliaceae Azadirachta indica. Neem Tree 

51.  Phyllanthaceae Phyllanthus acidus Nora Tree 

52.  Piperaceae Piper betle Paan  Climber 

53.  Caricaceae Carica papaya Pepe Tree  

54.  Myrtaceae Psidium guajava Peyara Tree 

55.  Fabaceae Butea Monosperma Polash Tree 

56.  Mimosaceae Samanea saman Megh Shirish Tree 

57.  Rubiaceae Ixora chinesis Rangan Shrub 

58.  Meliaceae Aphanamixis polystachya Royna Tree 

59.  Fabaceae Albizia procera Silkoroi Tree 

60.  Dipterocarpaceae Shorea robusta Sal Tree 

61.  Lamiaceae Tectona grandis Segun Tree 

62.  Moringaceae Moringa oleifera Shajna Tree 

63.  Malvaceae Bombax ceiba Shimul Tree 

64.  Fabaceae Dalbergia sissoo Shishu Tree 

65.  Oleaceae Nyctanthes arbor-tristis Shiuli ful Shrub 

66.  Sapotaceae Manilkara zapota Sofeda Tree 

67.  Arecaceae Areca catechu Supari Tree 

68.  Arecaceae Borassus flabellifer Taal Tree 

Note: All the floral species in homestead ecosystem are planted.  

  



 

 

 

Appendix E-3: Hillside Forest vegetation at the Chakaria bottleneck area 

SL# Family Scientific Name Common Name Type 

IUCN 

Global 

Status 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare Species 

1.  Aristolochiaceae Aristolochia tagala Ishwarmul Climber - - - 

2.  Araceae Pothos scandens Batilata Climber - - - 

3.  Arecaceae Calamus longisetus Udombet Climber - - - 

4.  Fabaceae Spatholobus acuminatus  Bean Climber - - - 

5.  Liliaceae  Gloriosa superba Ulatchandal                  Climber LC - - 

6.  Cucurbitaceae Momordica dioica Bonkorolla Climber - - - 

7.  Cuscutaceae Cuscuta reflexa Shornalata Climber LC - - 

8.  Rhamnaceae Ziziphus glabrata Jangli kul Climber - - - 

9.  Menispermaceae Tinospora cordifolia Ghora gulancha Climber      - - - 

10.  Menispermaceae  Tinospora crispa Gulancha  Climber      - - - 

11.  Asclepiadaceae  Hemidesmus indicus Anantamul  Climber  - - - 

12.  Caesalpiniaceae Senna alata Dadmordon Shrub       LC - - 

13.  Rutaceae  Glycosmis pentaphylla Datmajan  Shrub  LC - - 

14.  Apocynaceae  Holarrhena antidysenterica Kurchi  Shrub LC - - 

15.  Caesalpiniaceae Cassia fistula Sonalu Tree LC - - 

16.  Fabaceae Butea monosperma Polash Tree LC - - 

17.  Fabaceae                  Erythrina indica  Mandar                  Tree LC - - 

18.  Meliaceae Azadirachta indica  Neem Tree LC - - 

19.  Meliaceae Chukrasia tabularis  Chikrasi Tree LC - - 

20.  Meliaceae                 Melia azedarach Ghura neem                 Tree LC - - 

21.  Meliaceae                 Toona ciliata Toon                 Tree LC - - 



 

 

 

22.  Mimosaceae   Albizia procera Silkoroi Tree LC - - 

23.  Moraceae Artocarpus chaplasha Chapalish Tree - - - 

24.  Moraceae  Ficus benjamina Jiri Bot                                Tree LC - - 

25.  Moraceae Ficus bengalensis Bot  Tree - - - 

26.  Anacardiaceae  Lannea coromandelica Jiga/Vadi Tree  LC - - 

27.  Bignoniaceae  Heterophragma adenophylla Dakrum  Tree  - - - 

28.  Bombacaceae Bombax ceiba Shimul Tree  LC - - 

29.  Clusiaceae  Garcinia cowa Kau phal  Tree  LC - - 

30.  Combretaceae  Terminalia arjuna  Arjun  Tree  - - - 

31.  Dipterocarpaceae Dipterocarpus spp. Garjan Tree  VU 
- Very Common in 

the Project area 

32.  Dipterocarpaceae Hopea odorata  Telsur  Tree  LC - - 

33.  Combretaceae          Terminalia catappa Katbadam          Tree          LC - - 

34.  Combretaceae          Terminalia bellirica Bohera          Tree          LC - - 

35.  Campanulaceae Tamarindus indica Tentul Tree        LC - - 

36.  Elaeocarpaceae        Elaeocarpus robustus Jalpai        Tree        LC - - 

37.  Verbenaceae  Gmelina arborea Gamari  Tree  LC - - 

38.  Verbenaceae  Tectona grandis Segun  Tree  - - - 

39.  Myrtaceae Syzygium balsameum Bhutijam Tree                - - - 

40.  Myrtaceae  Syzygium cumini Kalojam  Tree  LC - - 

41.  Lythraceae  Lagerstroemia speciosa Jarul  Tree  - - - 

42.  Magnoliaceae  Michelia champaca  Champa  Tree  LC - - 

43.  Mimosaceae Acacia auriculiformis Akashmoni Tree  LC - - 

44.  Euphorbiaceae Phyllanthus emblica Amlaki Tree  LC - - 

* LC=Least Concern, VU=Vulnerable; (IUCN Red List of Threatened Species. Version 2021-2) 



 

 

 

Appendix E-4: List of Amphibians species recorded in the study area 

Sl# Family 
Common 

Name 
Local Name Scientific Name BP BD BK BL BC 

IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare 

Species 

1.  Bufonidae 

Asian 

Common 

Toad 

Kuno Bang 
Duttaphrynus 

melanostictus 
√ √ √ √ √ LC SCH II - 

2.  

Dicroglossidae 

Indian Bull 

Frog 
Kola Bang 

Hoplobatrachus 

tigerinus 
√ √ √ √ √ LC SCH I - 

3.  
Asmat’s 

Cricket Frog 

Asmater Jhi-jhi 

Bang 
Fejervarya asmat √ √ √ √ √ LC SCH II - 

4.  Green Frog Shobuj Bang 
Euphlyctis 

hexadactylus 
- - - - √ LC SCH I - 

5.  
Bombay Wart 

Frog 

Dakshinatter Jhi-

Jhi Bang 
Fejervarya syhadrensis √ √ √ √ √ LC SCH II - 

6.  
Nepal Wart 

Frog 
Nepali Jhi-Jhi Bang Fejervarya nepalensis √ √ √ √ √ LC SCH II - 

7.  
Terai Wart 

Frog, 
Torai Jhi-Jhi Bang Fejervarya teraiensis √ √ √ √ √ LC SCH II - 

8.  Skipper frog Katkati Bang 
Euphlyctis 

cyanophlyctis 
√ √ √ √ √ LC SCH II - 

9.  Rhacophoridae 
Common 

Tree Frog 
Gecho Bang 

Polypedates 

leucomystax 
- - - - √ LC SCH II - 

10.  Microhylidae 

Ornate 

Microhylid 

Frog 

Cheena Bang Microhyla ornata √ √ √ √ √ LC SCH II - 



 

 

 

Sl# Family 
Common 

Name 
Local Name Scientific Name BP BD BK BL BC 

IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare 

Species 

11.  

Red 

Microhylid 

Frog 

Lal Laubichi Bang Microhyla rubra - - - - √ LC SCH II - 

12.  
Painted 

Bullfrog 
Venpu Bang Kaloula pulchra - - - - √ LC SCH I - 

*LC=Least Concern; (IUCN Red List Bangladesh 2015) 

Appendix E-5: List of Reptiles species recorded in the study area 

Sl# Family 
Common 

Name 
Local Name Scientific Name BP BD BK BL BC 

IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare 

Species 

1.  

Gekkonidae 

Tokay Gecko Tokkhak Gekko gecko √ √ √ √ √ LC SCH II - 

2.  House gecko Tiktiki Hemidactylus frenatus √ √ √ √ √ LC SCH II - 

3.  
Brook’s 

House Gecko 

Khoskhoshey 

Tiktiki 
Hemidactylus brookii √ √ √ √ √ LC SCH II - 

4.  House lizard Choto Tiktiki Hemidactylus bowringii - - - √ √ LC SCH II - 

5.  Garden lizard Rokto chosa Calotes versicolor √ √ √ √ √ LC SCH II - 

6.  

Scincidae 

Keeled grass 

skink 
Angina Eutropis carinata √ √ √ √ √ LC SCH II - 

7.  
Bronze Grass 

Skink 
Tamatey Anjon Eutropis macularia - - - - √ LC SCH II - 

8.  
Bowring’s 

Supple Skink 
Bowringer Anjan Lygosoma bowringii - - - - √ LC SCH II - 



 

 

 

Sl# Family 
Common 

Name 
Local Name Scientific Name BP BD BK BL BC 

IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare 

Species 

9.  

Varanidae 

Bengal 

Monitor 

Lizard 

Gui shap Varanus bengalensis √ √ √ √ √ NT SCH II - 

10.  
Monitor 

Lizard 
Gui Shap Varanus salvator - - - - √ NT SCH I - 

11.  

Colubridae 

Indian Rat 

Snake 
Daraj shaap Ptyas mucosa √ √ √ √ √ LC SCH I - 

12.  
Asian Vine 

Snake 
Laodoga Shap Ahaetulla prasina √ √ √ √ √ LC SCH I - 

13.  

Copper-

headed 

Trincate 

Snake 

Dudraj Shap Coelognathus radiatus √ √ √ √ √ LC SCH I - 

14.  
Common 

Wolf Snake 
Gharginni Shap Lycodon aulicus √ √ √ √ √ LC SCH I - 

15.  

Common 

Smooth 

Water Snake 

Painna Shap Enhydris enhydris √ √ √ √ √ LC SCH I - 

16.  
Indian Rock 

Python 
Ajogar Python molurus - - - - √ LC SCH I - 

17.  
Diard’s 

Blindsnake 
Dumukha Shap Argyrophis diardii √ √ √ √ - LC - - 

18.  Natricidae 
Checkered 

Keelback 
Dora shaap Xenochrophis piscator √ √ √ √ √ LC SCH I - 



 

 

 

Sl# Family 
Common 

Name 
Local Name Scientific Name BP BD BK BL BC 

IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare 

Species 

19.  
Striped 

Keelback 
Dora Shap Amphiesma stolatum √ √ √ √ √ LC SCH I - 

20.  
Red-necked 

Keelback 
Ladhora Shap 

Rahabdophis 

subminiatus   susubmin 
- - -- - √ NT SCH I - 

21.  

Elapidae 

Banded Krait Shangkhini Bungarus fasciatus √ √ √ √ √ LC SCH II - 

22.  
Green Pit 

Viper 
Shabuj Bora Trimeresurus albolabris - - - - √ LC SCH II - 

23.  

Trionychidae 

Indian 

Roofed turtle 
Kori kaitta Pangshura tecta - √ √ - - LC SCH I - 

24.  
Spotted 

Flapshel 
Sundi Kachim  Lissemys punctat - √ √ - - LC SCH II - 

25.  
Peacock soft 

shell turtle  
Dhum Kachchim Nilssonia hurum - √ - - - LC SCH I - 

* NT= Near threatened, LC=Least Concern; (IUCN Red List Bangladesh 2015) 

Appendix E-6: List of Mammal species recorded in the study area  

Sl# Family 
Common 

Name 
Local Name Scientific Name BP BD BK BL BC 

IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare 

Species 

1.  Cercopithecidae  
Rhesus 

Macaque 
Banor Macaca mulatta  -  -  -  - √ VU SCH I √ 

2.  Elephantidae 
Asian 

Elephant 
Hati Elephas maximus  -  -  -  - √ EN SCH I √ 



 

 

 

Sl# Family 
Common 

Name 
Local Name Scientific Name BP BD BK BL BC 

IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare 

Species 

3.  Sciuridae 
Irrawaddy 

Squirrel 
Kathbirali Callosciurus pygerythrus √ √ √ √ √ LC SCH I - 

4.  Hystricidae  
Indian Crested 

Porcupine  
Sojaru Hystrix indica  -  -  -  - √ LC SCH I - 

5.  Muridae 

Common 

Indian Field 

Mouse 

Metho Idur Mus boodug √ √ √ √ √ LC SCH III - 

6.  

Pteropidae 

Indian Flying 

Fox 
Badur Pteropus giganteus √ √ √ √ √ LC SCH I - 

7.  

Greater Short-

nosed Fruit 

Bat 

Bucha 

Kolabadur 
Cynopterus sphinx √ √ √ √ √ LC SCH I - 

8.  Vespertilionidae 
Indian Pipis 

trelle 

Khudey 

Chamchika 
Pipistrellus cormandra √ √ √ √ √ LC SCH I - 

9.  

Herpestidae 

Small Indian 

Mongoose  
Boro beji 

Herpestes 

auropunctatus  
√ √ √ √ √ LC SCH I - 

10.  
Crab-eating 

Mongoose 

Kakra-bhuk 

Beiji 
Herpestes urva  -  -  -  - √ LC SCH I - 

11.  

Viverridae 

Common 

Palm Civet 
Gandhagakul 

Paradoxurus 

hermaphroditus 
 -  -  -  - √ NT SCH I - 

12.  
Large Indian 

Civet  
Baghdas Viverra zibetha √ √ √ √ √ NT SCH I - 

13.  
Small Indian 

Civet 
Khatash Viverricula indica √ √ √ √ √ NT SCH I - 

14.  Canidae Golden Jackal Pati-Siyal Canis aureus √ √ √ √ √ LC SCH I - 



 

 

 

Sl# Family 
Common 

Name 
Local Name Scientific Name BP BD BK BL BC 

IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security 

Act, 2012 

Rare 

Species 

15.  
Felidae 

Jungle Cat  Choto Ban Biral Felis chaus √ √ √ √ √ LC SCH I - 

16.  Leopard Cat Chita Biral Prionailurus bengalensis √  √  √ NT SCH I - 

17.  Suidae Wild Boar Shukar Sus scrofa - - - - √ LC SCH II - 

18.  Cervidae Barking Deer Maya Horin Muntiacus muntjak √ √ √ √ √ EN SCH I √ 

19.  Platanistidae 
Ganges River 

Dolphin 
Shushuk Platanista gangetica  - √ - - - VU SCH I √ 

* VU=Vulnerable, NT= Near Threatened, DD=Data Deficient, LC=Least Concern; (IUCN Red List Bangladesh 2015) 

Appendix E-7: List of Bird species recorded in the study area  

SL# Family Common Name Scientific Name Local Name BP BD BK BL BC IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security Act, 

2012 

Rare 

Species 

1.  Phasianidae Red Junglefowl Gallus gallus Bonmurgi - - - - √ LC SCH I - 

2.  Piciformes Fulvous-

breasted 

Woodpecker 

Dendrocopos 

macei 

Batabi 

Kathkurali 

√ √ √ √ √ LC 

SCH II 

- 

3.  Black-rumped 

Flameback 

Dinopium 

benghalense 

Sonali 

kaththokra 

√ √ √ √ √ LC 
SCH II 

- 

4.  Rufous 

Woodpecker 

Celeus 

brachyurus 

Khoira 

Khathkurali 

- - - - √ LC 
SCH I 

- 

5.  Lesser 

Yellownape 

Picus 

chlorolophus 

Choto 

Holdekurali 

- - - - √ LC 
SCH I 

- 

6.  Black-naped 

Woodpecker 

Picus guerini  Metematha 

Kathkurali 

√ √ √ √ √ LC 
SCH I 

- 



 

 

 

SL# Family Common Name Scientific Name Local Name BP BD BK BL BC IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security Act, 

2012 

Rare 

Species 

7.  Streak-throated 

Woodpecker 

Picus 

xanthopygaeus 

Dagigola 

Kathkurali 

√ √ √ √ √ LC 
SCH I 

- 

8.  Upupidae Common 

Hoopoe 

Upupa epops Hudhud √ √ √ √ √ LC 
SCH I 

- 

9.  Alcedinidae Common King 

Fisher 

Alcedo atthis Chhoto 

Maachranga 

√ √ √ √ √ LC 
SCH II 

- 

10.  Pied Kingfisher Ceryle rudis Pakra 

Machranga 

√ - - - - LC SCH II - 

11.  White-breasted     

Kingfisher 

Halcyon 

smyrnensis 

Dhola gola 

Machranga 

√ √ √ √ √ LC SCH II - 

12.  Megalaimidae Blue-throated 

Barbet 

Psilopogon 

asiaticus 

Nil-gola 

Basonti Baori 

√ √ √ √ √ LC 
SCH I 

- 

13.  Lineated Barbet Psilopogon 

lineatus 

Dagi 

Boshonto 

√ √ √ √ √ LC 
SCH I 

- 

14.  Coppersmith 

Barbet 

Psilopogon 

haemacephalus 

Chhoto 

Basanta Bauri 

√ √ √ √ √ LC 
SCH II 

- 

15.  Meropidae Asian Green 

bee-eater 

Merops 

orientalis 

Suichora √ √ √ √ √ LC 
SCH II 

- 

16.  Meropidae Chestnut-

headed Bee-

eater 

Merops 

leschenaulti 

Khoyramatha 

Shuichora 

√ √ √ √ √ LC 

SCH I 

- 

17.  Blue-tailed Bee-

eater 

Merops 

Philippinus 

Neel-lej 

Suichora 

√ √ √ √ √ LC 
SCH I 

- 

18.  Cuculidae Asian Koel Eudynamys 

scolopaces 

Kokil, koel √ √ √ √ √ LC 
SCH II 

- 



 

 

 

SL# Family Common Name Scientific Name Local Name BP BD BK BL BC IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security Act, 

2012 

Rare 

Species 

19.  Plaintive 

Cuckoo 

Cacomantis 

merulinus 

Koroon Papia √ √ √ √ √ LC 
SCH II 

- 

20.  Common hawk-

cuckoo 

Hierococcyx 

varius 

Pati Chokh-

gelo 

√ √ √ √ √ LC 
SCH II 

- 

21.  Centropodidae Greater Coucal Centropus 

sinensis 

Boro kubo √ √ √ √ √ LC SCH I - 

22.  Lesser Coucal Centropus 

bengalensi 

Kukka - - - - √ LC SCH I - 

23.  Psittaculidae Rose-ringed 

Parakeet 

Psittacula 

krameria 

Sobuj Tia  √   √ LC SCH I - 

24.  Red-breasted 

Parakeet 

Psittacula 

alexandri 

Modna Tia √ √ √ √ √ LC SCH I - 

25.  Apodidae Asian Palm swift Cypsiurus 

balasiensis 

Ashio 

Talbatashi 

√ √ √ √ √ LC SCH I - 

26.  House Swift Apus affinis Ghor Batashi √ √ √ √ √ LC SCH I - 

27.  Strigidae Spotted Owlet Athene brama Khurley 

pecha 

√ √ √ √ √ LC SCH I - 

28.  Oriental Scops 

Owl 

Otus sunia Udoi 

Nimpecha 

- - - - √ LC SCH I - 

29.  Brown Fish Owl Ketupa 

zelonensis 

Bhootoom 

Pecha 

√ - - - - LC SCH I - 

30.  Tytonidae Barn Owl Tyto alba Lokkhi pecha - - - √ - LC SCH I - 

31.  Columbidae Spotted Dove Streptopelia 

chinensis 

Tila Ghughu √ √ √ √ √ LC SCH I - 



 

 

 

SL# Family Common Name Scientific Name Local Name BP BD BK BL BC IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security Act, 

2012 

Rare 

Species 

32.  Rock Pigeon Columba livia Gola Paira √ √ √ √ √ LC SCH I - 

33.  Eurasian 

Collard Dove 

Streptopelia 

decaocta 

Eurasian 

Konthi Ghugu 

√ √ √ √ √ LC SCH I - 

34.  Red Turtle Dove Streptopelia 

tranquebarica 

Lal Ghugu √ - - - - LC SCH I - 

35.  Yellow -footed 

Green Pigeon 

Treron 

Phoenicopterus  

Horial - - - - √ LC SCH I - 

36.  Rallidae White-breasted 

Waterhen 

Amaurornis 

phoenicurus 

Dahuk √ √ √  √ LC SCH I - 

37.  Jacanidae Bronze winged 

Jacana 

Metopidius 

indicus 

Dolpipi √  √  √ LC SCH I - 

38.  Charadriidae Red Wattled 

Lapwing 

Vanellus indicus Hot Titi √ √ √ √ √ LC SCH I - 

39.  Accipitridae Black kite Milvus migrans Bhubon Chil √ √ √ √ √ LC SCH II - 

40.  Brahminy Kite Haliastur indus Shonkho Chil √ √ √ √ √ LC SCH II - 

41.  Crested serpent 

eagle 

Spilornis cheela Tila Nag 

Eagle 

- √   √ LC 

 

SCH I - 

42.  Black-winged 

Kite 

Elanus 

caeruleus  

Katua Cheel - - √   LC SCH I - 

43.  Phalacrocoracidae Little Cormorant Microcarbo niger Choto 

Pankowri 

√ √ √ √ √ LC 
SCH II 

- 

44.  Rhipiduridae White-throated 

Fantail 

Rhipidura 

albicollis 

Dholagola 

Chatagurani 

√ √ √ √ √ LC 
SCH I 

- 



 

 

 

SL# Family Common Name Scientific Name Local Name BP BD BK BL BC IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security Act, 

2012 

Rare 

Species 

45.  Dicruridiae Black Drongo Dicrurus 

macrocercus 

Kala Fingey √ √ √ √ √ LC SCH I - 

46.  Bronzed Drongo Dicrurus aeneus Fingey √ √ √ √ √ LC SCH I - 

47.  Ashy Drongo Dicrurus 

leucophaeus 

Kalche Fingey - - - - √ LC SCH I - 

48.  Hair-crested 

Drongo 

Dicrurus 

hottentottus 

Keshori 

Fingey 

- - - - √ LC SCH I - 

49.  Sturnidae Common Myna Acridotheres 

tristis 

Salik/Bhat 

Salik 

√ √ √ √ √ LC SCH II - 

50.  Asian Pied 

Starling 

Sturnus contra Go shalik √ √ √ √ √ LC SCH II - 

51.  Jungle Myna Acridotheres 

fuscus 

Juti shalik √ √ √ √ √ LC SCH II - 

52.  Chestnut-tailed 

Starling 

Sturnia 

malabarica 

Kath Shalik √ √ √ √ √ LC 
SCH II 

- 

53.  Paridae Great Tit Parus major Titpokh √ √ √ √ √ LC  - 

54.  Ardeidae Little Egret Egretta garzetta Choto boga √ √ √ √ √ LC SCH II - 

55.  Indian pond 

heron 

Ardeola grayii Kani Bok √ √ √ √ √ LC SCH I - 

56.  Intermediate 

Egret 

Ardea 

intermedia 

Majhari Bok √     LC SCH I - 

57.  Green Backed 

Heron 

Butorides striata Shobuj Bok √  √  √ LC SCH I - 

58.  Cattle Egret  Bubulcus ibis Go Boga √ √ √ √ √ LC SCH II - 



 

 

 

SL# Family Common Name Scientific Name Local Name BP BD BK BL BC IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security Act, 

2012 

Rare 

Species 

59.  Ciconiidae Asian Openbill 

Stork 

Anastomus 

oscitans 

Shamukkhol √     LC SCH I - 

60.  Irenidae Golden-fronted 

Leafbird 

Chloropsis 

aurifrons 

Horbola     √ LC SCH I - 

61.  Corvidae Rufous Treepie Dendrocitta 

vagabunda 

Harichacha, 

Khoira 

Harichacha 

√ √ √ √ √ LC SCH I - 

62.  Large-billed 

Crow/Jungle 

Crow 

Corvus 

macrorhynchos 

Dar kak √ √ √ √ √ LC SCH I - 

63.  House Crow Corvus 

splendens 

Pati Kak √ √ √ √ √ LC 
- 

- 

64.  Campephagidae Small Minivet Pericrocotus 

cinnamomeus 

Choto Sat 

Soheli 

   √ √ LC SCH I - 

65.  Common 

Woodshrike 

Tephrodornis 

pondicerianus 

Pati Bonlatora    √ √ LC SCH I - 

66.  Large 

Cuckooshrike 

Corcina macei Boro kabashi √ √ √ √ √ LC SCH I - 

67.  Oriolidae Black hooded 

Oriole 

Oriolus 

xanthornus 

Halde Pakhi √ √ √ √ √ LC 
SCH II 

- 

68.  Artamidae Ashy Wood 

swallow 

Artamus fuscus Mete Bon 

ababil 

√ √ √ √ √ LC SCH II - 

69.  Laniidae Long-tailed 

Shrike 

Lanius schach Kosai, Lenja 

Latora 

√ √ √ √ √ LC SCH II - 



 

 

 

SL# Family Common Name Scientific Name Local Name BP BD BK BL BC IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security Act, 

2012 

Rare 

Species 

70.  Monarchidae Black-naped 

Monarch 

Hypothymis 

azurea 

Kalagarh 

Rajon 

√ √ √ √ √ LC 
SCH I 

- 

71.  Aegithinidae  Common Iora Aegithina tiphia Fotikjol √ √ √ √ √ LC SCH II - 

72.  Muscicapidae Oriental Magpie 

Robin 

Copsychus 

saularis 

Doel √ √ √ √ √ LC 
SCH II 

- 

73.  White-rumped 

Shama 

Copsychus 

malabaricus 

Shama √ √ √ √ √ LC 
SCH I 

- 

74.  Pycnonotidae Red-vented 

Bulbul 

Pycnonotus 

cafer 

Bangla bulbul √ √ √ √ √ LC 
SCH II 

- 

75.  Red-whiskered 

Bulbul 

Pycnonotus 

jocosus 

Shipahi 

Bulbul 

√ √ √ √ √ LC 
SCH I 

- 

76.  Cisticolidae Common Tailor 

Bird 

Orthotomus 

sutorius 

Tuntuni √ √ √ √ √ LC 
SCH II 

- 

77.  Timalidae Striated Babbler Turtoides straita  Dagi Chatare - - - - √ LC SCH I - 

78.  Pellorneidae Puff-throated 

Babbler 

Pellorneum 

ruficeps 

Golafola 

Cchatare 

- - - - √ LC 
SCH I 

- 

79.  Leiothrichidae Rufous-necked 

Laughingthrush 

Garrulax ruficolis  Lalghar 

Penga 

- - - - √ LC 
SCH I 

- 

80.  Lesser Necklaced 

Laughingthrush 

Garrulax 

monileger 

Choto 

Malapenga 

- - - - √ LC 
SCH I 

- 

81.  Nectarinidae Purple-rumped 

Sunbird 

Leptocoma 

zeylonica 

Moutusi √ √ √ √ √ LC SCH I - 

82.  Purple Sunbird Cinnyris 

asiaticus  

Niltunit √ √ √ √ √ LC SCH I - 



 

 

 

SL# Family Common Name Scientific Name Local Name BP BD BK BL BC IUCN 

Local 

Status* 

Wildlife 

Conservation 

& Security Act, 

2012 

Rare 

Species 

83.  Estrildidae Scaly-breasted 

Munia 

Lonchura 

punctulata 

Tila munia √ √ √ √ √ LC SCH I - 

84.  Indian silverbill Euodice 

malabarica 

Deshi 

Chadithota 

√ - √ - - LC SCH I - 

85.  Passeridae House sparrow Passer 

domesticus 

Pati choroi √ √ √ √ √ LC 
SCH II 

- 

86.  Motacillidae Paddyfield Pipit Anthus rufulus Dhani Tulika - - - √ - LC SCH II - 

* LC=Least Concern; (IUCN Red List Bangladesh 2015) 

Appendix E-8: List of Fish species recorded in the study area  

SL# Family Common Name Scientific Name Local Name 

IUCN 

Local 

Status* 

Wildlife 

Conservation & 

Security Act, 

2012 

Rare 

Species 

1.  Ambassidae Lal Chanda Pseudambassis lala Mola punti LC - - 

2.  Anabantidae  Climbing Perch  Anabas testudineus Koi LC - - 

3.  
Channidae  

Spotted Snahehead  Channa punctata Taki  LC - - 

4.  Snakehed Murrel  Channa striatas Shol  LC - - 

5.  Clariidae Walking Catfish Clarias batrachus Magur LC - - 

6.  

Cyprinidae 

Angra labeo Labeo angra Kharsa LC - - 

7.  
Large Razorbelly 

Minnow 
Salmophasia bacaila Chela LC - - 

8.  Mola carplet 
Amblypharyngodon 

microlepis 
Mola LC - - 



 

 

 

SL# Family Common Name Scientific Name Local Name 

IUCN 

Local 

Status* 

Wildlife 

Conservation & 

Security Act, 

2012 

Rare 

Species 

9.  Red Barb Pethia conchonius Kanchan Punti LC - - 

10.  Heteropneustidae Stinging catfish Heteropneustes nani  DD - - 

11.  Osphronemidae 
Thick-lipped 

Gourami 

Trichogaster 

labiosus 
Khalisha LC - - 

12.  Pristigasteridae Bigeye Ilisha Ilisha megaloptera Chapila LC - - 

* LC=Least Concern, DD=Data Deficit; (IUCN Red List Bangladesh 2015) 

 



 

 

 

Appendix F: GHG Emission Calculation 

Appendix F-1: Number of Vehicles with and without project 

Component 
Patiya Dohazari Keranihat Lohagara Chakaria 

FR N1 FR N1 FR N1 FR N1 FR N1 

Trip Length 5.4 5.4 3.3 3.9 3.5 3.5 5.1 5.2 6.8 6.3 

Number of vehicles (with project) in 

transport mode 

Bus+Truck 10108 5846 16064 1143 14220 2234 14114 306 11443 1864 

Car 16373 9234 19396 6506 11522 13535 17178 3758 16193 2742 

CNG 11960 7020 10355 9828 0 22236 13799 8551 18577 3308 

Number of vehicles (without project) in 

transport mode 

Bus+Truck 10108 5846 - 15618 - 15165 - 12505 - 11578 

Car 16373 9,234 - 25410 - 24864 - 19812 - 17209 

CNG 11960 7020 - 21621 - 23787 - 23091 - 20531 

Appendix F-2: Emission Factor for vehicle type 

Sl. No. Vehicle gm/veh/km Remarks 

1.  Bus+Truck28 1200 HCV diesel bus and truck> 3000 CC 

2.  Car29 242 Average petrol car 

3.  CNG29 190 Average CNG autorickshaw 

 
28 DEFRA (2013). Government GHG Conversion Factors for Company Reporting: Methodology Paper for Emission Factors, Department for Environment, Food and Rural Affairs, Government of 

United Kingdom 

29 DEFRA (2012). Government GHG Conversion Factors for Company Reporting: Methodology Paper for Emission Factors, Department for Environment, Food and Rural Affairs, Government of 

United Kingdom 



 

 

 

Appendix G: Tree Plantation Plan 

Proposed Chattogram-Cox’s Bazar Highway Improvement Project in Bangladesh will be implemented 

in 5 (five) major bottleneck sites – Patiya, Dohazari, Lohagara, Keranihat, Chakaria. A total of 85,402 

number of trees has been estimated to be affected in Bottleneck sites due to this project. Details of the 

area of logging expected in the MJB sections of the project are given in Appendix G-01. 

In accordance with the normal practice of the Forest Department, 2 new trees should be planted for 

each tree felled or as advised by the Forest Department for forest trees. However, considering the 

footprint of this project in a larger area, plantation of saplings should be at least two times of plant felled. 

Therefore, a Tree Plantation Program has been prepared for planting 170,804 saplings to compensate 

the loss of 85,402 trees/plants as well as to build additional carbon stock in the project area to make 

the project more environment friendly. 

The objective of the Tree Plantation Program is to compensate for the loss of trees due to the proposed 

implementation of the Chattogram-Cox’s Bazar Highway Improvement Project. Other major objectives 

of the program are to protect the affected cultural/sensitive areas and also to enhance the health of the 

existing ecosystem. 

Selection of Tree Species  

Considering different physiographic situations at different locations of the alignment, habitat-wise 

species will be selected for plantation those are categorized into four groups. These groups are (i) 

Timber, (ii) Fruit-bearing, (iii) Medicinal, and (iv) Fuelwood. The category, groups, quantity will vary in 

each location due to ecological condition of the site. For instance, the category and groups of species 

in River side will differ from that of forested area due to species survival tolerance and adaptability. The 

species for the proposed tree plantation will be selected based on the statistics of the lost vegetation 

and suitability for the intended purpose. This will be done in consultation with Forest Department, 

Ecologist of the project and local communities during stakeholder consultation. The main consideration 

for selection of species is to protect the highway from erosion and habitat for biotic species, minimize 

visual impacts, improved aesthetics and ecological conservation as well as commercial benefits. 

However, the following characteristics will be taken into consideration while selecting plant species for 

green belt development and tree plantation. 

• Plants should be fast-growing; 

• They should be perennial and evergreen; 

• They should have thick canopy cover; 

• The trees should maintain regional ecological balance and conform to soil and hydrological 

conditions. Indigenous species should be preferred. 

The following trees species can be selected for tree plantation program – 

Table 11-1: Tree Species Selection for Plantation Program 

Category of 
Trees 

Local Name Common Name Scientific Name  
Number of 

Sapling to be 
planted 

Timber (50%) 

Raintree/ Siris Raintree Samanea saman 

85,402 

Silkorai White Siris Albizia procera 

Kala Koroi Lebbek Tree Albizia lebbeck 

Mahogani Mahogany 
Swietenia 
mahagoni 

Shisu 
North Indian 
Rosewood 

Dalbergia sissoo 



 

 

 

Category of 
Trees 

Local Name Common Name Scientific Name  
Number of 

Sapling to be 
planted 

Chapalish Monkey Jack 
Artocarpus 
chaplasha 

Garjan Dipterocarpus 
Dipterocarpus 
spp. 

Gamar White Teak Gmelina arborea 

Lohakath Burma Ironwood Xylia xylocarpa 

Chikrasi Indian Mahagony  
Chukrasia 
tabularis 

Bailam - 
Anisoptera 
scaphula 

Telsur Ironwood Hopea odorata 

Katbadam Indian Almond 
Terminalia 
catappa 

Fruit-bearing 
(30%) 

Aam Mango Mangifera indica 

51,241 

Kathal Jackfruit 
Artocarpus 
heterophyllus 

Jalpai Indian Olive 
Elaeocarpus 
floribundus 

Tetul Tamarind Tamarindus indica 

Bel Wood Apple Aegle marmelos 

Boroi Indian jujube 
Ziziphus 
mauritiana 

Bhutijam Wild Plum 
Syzygium 
balsameum 

Kalojam Black Plum Syzygium cumini 

Medicinal 
(10%) 

Neem Neem Azadirachta indica 

17,080 

Ghura neem                 Chinaberry Tree Melia azedarach 

Arjun Arjun Terminalia arjuna 

Bohera Bohera 
Terminalia 
bellirica 

Horitoki Black Myrobalan 
Terminalia 
chebula 

Amloki 
Indian gooseberry/ 
Amla 

Phyllanthus 
emblica 

Fuelwood 
(10%) 

Jarul Pride of India 
Lagerstroemia 
speciosa 

17,080 

Sonalu  Golden Shower  Cassia fistula  

Polash  Sacred Tree  
Butea 
monosperma  

Kadam Burflower Tree 
Neolamarckia 
cadamba 

Mandar  Indian Coral Tree Erythrina indica  

Krishnochura Royal Poinciana Delonix regia 

Bokul Spanish cherry Mimusops elengi 



 

 

 

Category of 
Trees 

Local Name Common Name Scientific Name  
Number of 

Sapling to be 
planted 

Bot Banyan Ficus bengalensis 

Total Sapling to be planted 170,804 

Plantation Area and Tree Plantation Program 

The proposed plantation locations/ ways are as follows –  

• Right of Way,  

• Any embankments, and  

• Lands near bridges and culverts  

• Community distribution 

• Private and Govt. land under social forestry program 

Guidelines for Tree Plantation Program 

The following guidelines should be implemented from Nursery development to tending operations 

(planting, thinning, pruning, etc.)  

• Saplings of deep-rooted trees to be planted 

• Trees having profuse branching pattern will be planted in mixed combination comprising of 

timber, fruit-bearing, medicinal and fuelwood trees 

• Nursery to be developed based on selected trees 

• Nursery will be developed from locally available good quality seeds to ensure well adaptation 

of planted saplings  

• Man height saplings to be planted 

• Saplings will be planted from June to August  

• According to Forest Department, one guard is required for the protection of 2 km long strip 

plantation or 50 acres of block plantation 

• Mulching and regular watering will be done in the dry season 

• For block plantation, fences to be installed surrounding the plantation area and for strip 

plantation, each planted sapling to be protected with tree cages  

• Pruning and thinning operations to be performed after 4 years of plantation 

Institutional Arrangement 

Roads and Highways Department (RHD)  

On behalf of RHD, the Contractor will plant the trees during construction period of the project. The 

participation of Forest Department (FD) and local community is recommended as RHD/contractor may 

utilize their skills and knowledge on Tree Plantation Program. The Forest Department has the capacity 

to provide all technical and other supports in planning and developing the plantations.  

The tasks of the RHD are as follows: 

▪ Training of the local RHD staff on tree maintenance  

▪ Preparation of the Tree Plantation Programs in accordance with this plan and get them 

approved by the Forest Department, if necessary  

▪ Coordination of sapling procurement process of approved species prescribed above  

▪ Supervision of nurseries for raising saplings 

Forest Department (FD) 

Nurseries of the FD can be used for raising the suitable saplings of the tree species for the plantation 

areas in the project area. 



 

 

 

There are a number of private sector nurseries in the project district which may be also contacted for 

raising saplings as well. The FD will also involve local community in developing homestead gardens 

surrounding their houses in all possible ways. It is recommended that RHD should start dialogue with 

the FD for the tree plantation development program in the pre-construction stage, so that setting up of 

nurseries for making 170,804 saplings available for planting in the early stage of the project. 

Construction Contractor 

The Construction Contractor will be responsible for planting trees throughout the alignment and other 

areas as prescribed above. The Contractor will need to procure and raise saplings until they survive for 

18 months after plantation. They can set up nurseries in consultation with RHD and the Engineer at the 

early stage of the Project. Alternatively, the Contractor can purchase saplings from the local nursery. 

Monitoring Measures for Tree Plantation Program 

The monitoring plan focuses on the successful implementation of Tree Plantation Program by 

continuously checking parameters of monitoring in certain locations to ensure the proper 

implementation of program activities by the responsible parties. “14. Biota and Ecosystem” under 

Section 8.3 includes the monitoring measures required for successful tree implementation of this 

plantation program.



 

 

 

Appendix G-1: Impact on Trees in Major Bottleneck Sites 

Types of Trees 
Size of Trees 

Total 
Large Medium Small Plant 

P
a
ti

y
a
 

Fruit bearing 298 962 1,397 729 3,386 

Timber 491 1,065 5,887 814 8,257 

Timber & fruit 227 484 1,129 625 2,465 

Firewood 0 57 394 10 461 

Medicinal 1 2 56 14 73 

Bamboo  523 649 302 30 1,504 

Banana 335 468 770 81 1,654 

Papaya 64 85 76 19 244 

Cane bush 110 50 149 0 309 

Sub-total 2,049 3,822 10,160 2,322 18,353 

D
o

h
a
z
a
ri

 

Fruit bearing 358 933 1,027 337 2,655 

Timber 414 827 2,825 442 4,508 

Timber & fruit 203 202 510 280 1,195 

Firewood 0 8 33 19 60 

Medicinal 0 0 8 4 12 

Bamboo  123 153 281 0 557 

Banana 325 481 602 151 1,559 

Papaya 13 16 47 0 76 

Cane bush 2 0 15 0 17 

Sub-total 1,438 2,620 5,348 1,233 10,639 

L
o

h
a
g

a
ra

 

Fruit bearing 775 1,159 1,329 5,562 8,825 

Timber 1,374 3,305 3,635 1,772 10,086 

Timber & fruit 472 1,691 2,081 1,138 5,382 

Firewood 122 103 117 0 342 

Medicinal 2 25 0 4 31 

Bamboo  979 863 258 10 2,110 

Banana 1,611 571 669 67 2,918 

Papaya 122 129 78 600 929 

Cane bush 70 0 92 0 162 

Sub-total 5,527 7,846 8,259 9,153 30,785 

K
e
ra

n
ih

a
t 

Fruit bearing 1 2 21 0 36 

Timber 282 629 755 116 1,782 

Timber & fruit 39 112 140 7 298 

Firewood 0 0 0 0 0 

Medicinal 0 0 0 0 0 

Bamboo  0 0 32 0 32 

Banana 150 135 226 37 548 

Papaya 20 10 10 5 45 

Cane bush 0 0 0 0 0 



 

 

 

Types of Trees 
Size of Trees 

Total 
Large Medium Small Plant 

Sub-total 494 891 1,191 165 2,741 

C
h

a
k
a
ri

a
 

Fruit bearing 1,335 1,163 1,563 507 4,568 

Timber 437 1,426 3,691 675 6,229 

Timber & fruit 273 1,678 2,754 1,789 6,494 

Firewood 70 167 325 237 799 

Medicinal 2 52 306 236 596 

Bamboo  1,043 204 524 3 1,774 

Banana 657 531 441 50 1,679 

Papaya 41 70 23 3 137 

Cane bush 325 141 142 0 608 

Sub-total 4,183 5,432 9,769 3,500 22,884 

 Total 13,691 20,611 34,727 16,373 85,402 

Source: RAP Study Results, 2022 

Note: Large = Height 16+ feet & encirclement 30-40+ inch; Medium = Height 11-15 feet & encirclement 

20-30 inch; Small = Height 6-10 feet & encirclement 10-20 inch; Sapling = Height 1-5 feet & 

encirclement 1-10 inch; 



 

 

 

Appendix H: Invitation letter, Participant list, Photographs and 

Presentation Materials of Stakeholder Consultations 

Appendix H-2: Copy of Invitation Letter of first round 

PCM 



 

 

 

 

 

Appendix H-3: Copy of first rounf PCM Advertisement in Newspaper 

Name of Newspaper: The Daily Azadi (Page-07) 



 

 

 

Date: January 22, 2021 



 

 

 

Appendix H-9: Photographs of the first round PCM 

  

Local MP Zafar Alam delivering speech at 

PCM1, Chakaria 

Participants at the PCM1, Chakaria 

  

Presentation by EQMS in the PCM1, Chakaria Participants listening presentation at PCM1, 

Chakaria 

  

Presentation by EQMS at PCM2, Lohagara Participants at PCM2, Lohagara 



 

 

 

  

Responding to the questions of stakeholders at 

PCM2, Lohagara 

Member of Amirabad UP delivering speech at 

PCM2, Lohagara 

  

Participants at the PCM3, Keranihat Presentation by EQMS at the PCM3, Keranihat 

  

Chairman of Keochia UP delivering speech at 

the PCM3, Keranihat 

Question/opinion from stakeholder at the PCM3, 

Keranihat 



 

 

 

  

Participants at the PCM4, Dohazari Presentation and responding to stakeholder’s 

question by EQMS at the PCM4, Dohazari 

  

Question/opinion from stakeholders at the 

PCM4, Dohazari 

Question/opinion from stakeholders at the 

PCM4, Dohazari 

  

Question/opinion from stakeholder at the PCM5, 

Patiya 

Responding to stakeholder’s question by Nippon 

Koei at the PCM5, Patiya 



 

 

 

  

Presentation and responding to stakeholder’s 

question by EQMS at the PCM5, Patiya 

Providing face mask to participants for COVID-

19 protection at the PCM5, Patiya 



 

 

 

Appendix H-10: Presentation Materials of first round PCM 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

Appendix H-11: Copy of Invitation Letter of IDM 

 



 

 

 



 

 

 

Appendix H-12: Copy of IDM Advertisement in Newspaper 

Name of Newspaper: The Daily Azadi (Page-08) 

Date: March 25, 2022 



 

 

 

Appendix H-18: Photographs of the IDM 

  

Question and Answer Session at IDM1, 
Kaliaish, Satkania 

Presentation given in IDM1, Kaliaish, Satkania 

  

Participant of the IDM1, Kaliaish, Satkania Participant of the IDM1, Kaliaish, Satkania 

  

Presentation by EQMS at IDM2, Kochuaai, 
Patiya, Chattogram 

Participants at IDM2, Kochuaai, Patiya, 
Chattogram 



 

 

 

  

Responding to the questions of stakeholders at 
IDM2, Kochuaai, Patiya, Chattogram 

Chairman of Kochuaai Union delivering speech 
at IDM2, Kochuaai, Patiya, Chattogram 

  

Participants at the IDM6, Amirabad, Lohagara, 
Chattogram 

Responding to stakeholder’s question by RHD 
at the IDM6, Amirabad, Lohagara, Chattogram 

  

Presentation and responding to stakeholder’s 
question by EQMS at the IDM6, Amirabad, 

Lohagara, Chattogram 

Question/opinion from stakeholders at the IDM6, 
Amirabad, Lohagara, Chattogram 



 

 

 

  

Participants at IDM9, Keonchia, Satkania, 
Chattogram 

Presentation by EQMS at IDM9, Keonchia, 
Satkania, Chattogram 

  

Responding to stakeholders by EQMS at IDM9, 
Keonchia, Satkania, Chattogram 

Responding to stakeholders by RHD at IDM9, 
Keonchia, Satkania, Chattogram 

  

Participants at IDM10, Shah Omrabad High 
School, Chakaria, Cox’s Bazar 

Opinion/Question from stakeholders at IDM10, 
Shah Omrabad High School, Chakaria, Cox’s 

Bazar 



 

 

 

  

Responding to the stakeholders by 
representative of JICA Study Team at IDM10, 
Shah Omrabad High School, Chakaria, Cox’s 

Bazar 

Responding to the stakeholders by EQMS at 
IDM10, Shah Omrabad High School, Chakaria, 

Cox’s Bazar 



 

 

 

Appendix H-19: Presentation Materials of IDM 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 



 

 

 

Appendix H-20: Non-Technical Summary of the EIA Report 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

Appendix H-21: First round FGD Photographs 

  

FGD with Land Owner FGD with local community 

  

FGD with Community People FGD with Land Dependents 

  

FGD with Women Group FGD with Community people 



 

 

 

  

FGD with local community FGD with land owner 

  

FGD with Business Owner FGD with Business Owner 

  

FGD with women group FGD with women group 



 

 

 

  

FGD with land owner FGD with Local Community 



 

 

 

Appendix H-22: Second round FGD Photographs 

  

FGD with Landowner FGD with local community 

  

FGD with Community People FGD with Land Dependents 

  

FGD with Women Group FGD with Land Owner 



 

 

 

  

FGD with local community FGD with Women Group 

  

FGD with Landowner FGD with Land Dependence 

 



 

 

 

Appendix H-23: KII Photographs 

  

KII with Agriculture Officer, Patiya Upazila 
KII with Agriculture Officer, Chandanaish 

Upazila 

  

KII at Agriculture Office, Satkania Upazila KII with Agriculture Officer, Lohagara Upazila 

  

KII with Agriculture Officer, Chakaria Upazila KII with Senior Fisheries Officer, Patiya Upazila 



 

 

 

  

KII at Upazila Fisheries Office, Chandanaish 

Upazila 
KII at Upazila Fisheries Office, Satkania Upazila 

  

KII with Fisheries Officer, Lohagara Upazila 
KII with Senior Fisheries Officer, Chakaria 

Upazila 

  

KII with Education Officer, Chandanaish Upazila KII with Education Officer, Satkania Upazila 



 

 

 

  

KII at Upazila Education Office, Lohagara 

Upazila 
KII with Education Officer, Chakaria Upazila 

  

KII at DPHE Office, Patiya Upazila KII at DPHE Office, Chandanaish Upazila 

  

KII with Sub-Assistant Engineer of DPHE, 

Satkania Upazila 
KII at DPHE Office, Chakaria Upazila 



 

 

 

  

KII with the Executive Engineer, RHD, Dohazari 

Road Division 

KII with Forest Range Officer, Fashiakhali 

Range 

 
 

KII with Forest Range Officer, Chunati Range 
KII with Forest Range Officer, Chunati Wildlife 

Sanctuary 

 



 

 

 

Appendix I: Sample Monitoring Form to be submitted by Project 

Proponent to JICA 

MONITORING FORM 

-If environmental reviews indicate the need of monitoring by JICA, JICA undertakes monitoring for 

necessary items that are decided by environmental reviews. JICA undertakes monitoring based on 

regular reports including measured data submitted by the project proponent. When necessary, the 

project proponent should refer to the following monitoring form for submitting reports. 

-When monitoring plans including monitoring items, frequencies and methods are decided, project 

phase or project life cycle (such as construction phase and operation phase) should be considered. 

1. Responses/Actions to Comments and Guidance from Government Authorities and the 

Public 

Monitoring Item Monitoring Results during Report Period 

  

2. Mitigation Measures 

-Proposed Monitoring Sites of Ambient Air Quality 

• Patiya construction yard 

• Construction site of Patiya (future road) 

• Near residential area of Patiya (future road) 

• Dohazari construction yard 

• Construction site of Dohazari (future road) 

• Near residential area of Dohazari (future road) 

• Keranihat construction yard 

• Construction site of Keranihat flyover 

• Near residential area of Keranihat flyover 

• Lohagara construction yard 

• Construction site of Lohagara (future road) 

• Near residential area of Lohagara (future road) 

• Chakaria construction yard 

• Construction site of Chakaria (future road) 

• Near residential area of Chakaria (future road) 

Item Unit Measured 
Value 

（Mean） 

Measured 
Value 

（Max.） 

Bangladesh 
Standards 

Referred 
International 
Standards 

Remarks 

(Measurement 
Point, 

Frequency, 
Method, etc.) 

PM2.5       

PM10       

Nitrogen-di-
oxide 

      



 

 

 

Sulfur 
dioxide 
(SO2) 

      

Carbon 
monoxide 

(CO) 
      

Proposed monitoring locations of Surface Water Quality 

• Chimnar Khal, Patiya 

• Pond near Patiya future road 

• Upstream of Sangu River, Dohazari 

• Downstream of Sangu River, Dohazari 

• Pond near Keranihat FOB 

• Waterbody nearby Keranihat FOB 

• Upstream of Tonkaboti River, Lohagara 

• Downstream of Tonkaboti River, Lohagara 

• Upstream of Matamuhuri River, Chakaria 

• Downstream of Matamuhuri River, Chakaria 

Item Unit Measured 
Value 

（Mean） 

Measured 
Value 

（Max.） 

Bangladesh 
Standards 

Referred 
International 
Standards 

Remarks 

(Measurement 
Point, 

Frequency, 
Method, etc.) 

pH       

Temperature       

DO       

BOD       

COD       

TSS       

Color       

TC       

Turbidity       

Arsenic       

Oil and Grease       

Proposed monitoring locations of Drinking Water Quality 

• Workers’ accommodation site, Patiya 

• Office building of Patiya construction site 

• Workers’ accommodation site, Dohazari 

• Office building of Dohazari construction site 

• Workers’ accommodation site, Keranihat 

• Office building of Keranihat construction site 

• Workers’ accommodation site, Lohagara 

• Office building of Lohagara construction site 

• Workers’ accommodation site, Chakaria 



 

 

 

• Office building of Chakaria construction site 

Item Unit Measured 
Value 

（Mean） 

Measured 
Value 

（Max.） 

Bangladesh 
Standards 

Referred 
International 
Standards 

Remarks 

(Measurement 
Point, 

Frequency, 
Method, etc.) 

pH       

Temperature       

TSS       

Iron       

Manganese       

Arsenic       

Phosphate       

Nitrate       

Ammonia       

Copper       

Chloride       

Total Coliform       

Total Coliform       

Waste 

Monitoring Item Monitoring Results during Report Period 

  

Proposed Monitoring Sites of Noise and Vibration level 

• Patiya construction yard 

• Construction site of Patiya (future road) 

• Near residential area of Patiya (future road) 

• Dohazari construction yard 

• Construction site of Dohazari (future road) 

• Near residential area of Dohazari (future road) 

• Keranihat construction yard 

• Construction site of Keranihat flyover 

• Near residential area of Keranihat flyover 

• Lohagara construction yard 

• Construction site of Lohagara (future road) 

• Near residential area of Lohagara (future road) 

• Chakaria construction yard 

• Construction site of Chakaria (future road) 

• Near residential area of Chakaria (future road) 



 

 

 

Item Unit LAeq 
(Day) 

LAeq 
(Night) 

Bangladesh 
Standards 

Referred 
International 
Standards 

Remarks 

(Measurement 
Point, 

Frequency, 
Method, etc.) 

Noise Level       

Vibration 
Level 

      

Odor 

Monitoring Item Monitoring Results during Report Period 

  

3. Natural Environment 

- Ecosystem 

Monitoring Item Monitoring Results during Report Period 

  

4. Social Environment 

- Resettlement 

Monitoring Item Monitoring Results during Report Period 

  

- Living / Livelihood 

Monitoring Item Monitoring Results during Report Period 

  

 

 



 

 

 

Appendix J: No Objection Certificate (NOC) from Local Authority 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 



 

 

 

 

  



 

 

 

  



 

 

 

 

  



 

 

 

 

  



 

 

 

 

  



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

  



 

 

 

 



 

 

 

Appendix K: Received Copy of Tree Cutting Permission Letter 

Submitted to Forest Department 

 

 


