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  GLOSSARY
Adverse Impact: An impact that is considered undesirable.

Ambient Air: Surrounding air.

Aquatic: Growing or living in or near water.

Baseline (or Existing) Conditions:  The “baseline‟ essentially comprises the factual understanding and interpretation of the existing environmental, social and health conditions where the project activity is proposed. 

Beneficial Impacts: Impacts, which are considered to be desirable and useful.

Biological Diversity: The variety of life forms, the different plants, animals and microorganisms, genes they contain and the ecosystems they form. It is usually considered at three levels: genetic diversity, species diversity and ecological diversity.

Ecosystem: A dynamic complex of plant, animal, fungal and microorganism communities and associated non-living environment interacting as an ecological unit.

Emission: The total amount of solid, liquid or gaseous pollutant emitted into the atmosphere from a given source within a given time, as indicated, for e.g., in milligrams per cubic meter of gas or by a relative measure, upon discharge from the source.

Endangered Species: Species in danger of extinction and whose survival is unlikely if the existing conditions continue to operate. Included among those are species whose numbers have been reduced to a critical level or whose habitats have been so drastically reduced that they are deemed to suffer from immediate danger of extinction.

Environmental Effects: The measurable changes, in the natural system of productivity and environmental quality, resulting from a development activity.

Environmental Impact: An estimate or judgment of the significance and value of environmental effects for natural, socio-economic and human receptors.

Environment Management Plan (EMP): A Plan to undertake an array of follow-up activities which provide for the sound environmental management of a project/ intervention so that adverse  environmental  impacts  are  minimized  and  mitigated;  beneficial  environmental effects are maximized; and sustainable development is ensured.

Environmental Management: Managing the productive use of natural resources without reducing their productivity and quality.

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

Field Reconnaissance: A field activity that confirms the information gathered through secondary sources. This field study is essentially a rapid appraisal.

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

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

Household: A household is identified as a dwelling unit where one or more persons live and eat together with common cooking arrangement. Persons living in the same dwelling unit having separate cooking arrangements constitute separate household.

Important Environmental Component (IEC): These are environmental components of biophysical or socio-economic importance to one or more interested parties. The use of important environmental components helps to focus the environmental assessment.

Khal: Small Channel, Canal

River: A large natural stream of water flowing in a channel to the sea, a lake, or another such stream.
Land Use: Types include agriculture, horticulture, settlement, pisci-culture and industries.

Mouza: A Bangla word for the smallest government administrative area corresponding to village revenue unit.

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

Public Involvement / Focus Group Discussion/ Public Consultation: A range of techniques that can be used to inform, consult or interact with stakeholders‟ affected / to be affected by a proposal.

Stakeholders: Those who may be potentially affected by a proposal, e.g. local people, the proponent, government agencies, NGOs, donors and others, all parties who may be affected by the project or to take an interest in it.

Terrestrial: Living on land.

Union: Smallest unit of local self-government comprising several villages.

City Corporation: A City Corporation is the legal term for a local governing body, including (but not necessarily limited to) cities, counties, towns, townships, charter townships, villages, and boroughs.
   Executive Summary

A.  Introduction
The existing dumping site at Lalmatia has been used about 25 years for the disposal of the domestic waste and medical waste. There are no likely measures at the dumping site for the environmental protection. Therefore, it degrades quality of the surrounding environment. Under this subproject, the existing open dumping site will be improved with other facilities. From the proposed subproject it is expected that through environmental protection measures and improvement work, it will reduce further environmental degradation in the surrounding area.   

This Environmental Impact Assessment   Report   (EIA)   presents   the   environmental assessment of the proposed improvement of Lalmatia dumping site. 
The proposed subproject comprises improvement of the open dumping site with various amenities. Hence, huge intervention is needed for the improvement work. Therefore, it necessitates environmental impact assessment study to identify the principal requirements for the improvement of solid waste dumping site at Lalmatia.  In fact, the Project Authority intended to develop and implement the subproject with sustainable manner as per DoE and WB guidelines.
B.  Policy, Legal Administrative and Regulatory Framework
The Environmental Conservation Act (ECA, 1995) is the main legislative framework related to environmental protection in Bangladesh. This umbrella Act includes laws for conservation of the environment, improvement of environmental standards, and control and mitigation of environmental pollution. In accordance with this Act, the proposed subproject will need to be cleared by DoE before commencing the subproject following procedures given in the Environment Conservation Rules (ECR) 1997 amended on 2010. ECR classify the projects in to various categories (Green, Orange A, Orange B and Red) for the purpose of environmental clearances. In ECR-97, land-filling by industrial, household and commercial wastes is included in the Red category project. Under this subproject, the existing open dumping site will be improved with other facilities. Hence, this is not construction of the new dumping site. Therefore, as per ECR-97, improvement of the existing Lalmatia dumping site may be categorized as Orange B. Considering the environmental impact which is significantly manageable through mitigation measures, primarily this subproject can consider as category B as per WB classification. 
C.  Subproject Description
Unfortunately, City Corporation has no sanitary landfill. Open dumping of solid waste is being practiced on 7.67 acres land at Lalmatia owned by Sylhet City Corporation. This causes environmental degradation in the surrounding area and lead health hazard. Consequently, the City Corporation proposed “improvement of solid waste dumping site “as one of the main subproject under MGSP. In fact, the Project Authority considers the present vulnerable situation of solid waste management system of City Corporation. The design/drawing of the improvement work for dumpling site at Lalmatia, Sylhet is completed and prepared estimated cost amounting Tk. 512.13 million BDT. The dumping site is located at Mouja-Gotatikor which is under Kuchai Union Parishad and South Surma Upazila. The dumping site is situated at just outside of the City Corporation demarcation area. 
D.  Category of the Subproject             

In ECR-97, land-filling by industrial, household and commercial wastes is included in the Red category project. Under this subproject, the existing open dumping site will be improved with other facilities. Hence, this is not construction of the new dumping site. Therefore, as per ECR-97, improvement of the existing Lalmatia, Sylhet dumping site may be categorized as Orange B. Considering the environmental impact which is significantly manageable through mitigation measures, primarily this subproject can consider as category B as per WB classification. 
E.  Initial Screening and Scoping of Environmental Impacts

A summary of the screening of potential impacts associated to the proposed intervention of the improvement of the dumping site is provided along with the potential mitigation measures.

F.  Environmental Assessment
Environmental Assessment of the subproject has been carried out using Environmental Management Framework (EMF) of MGSP and guidelines provided by DoE. The studies ensured all relevant environmental issues are mainstreamed into the design and implementation of the proposed subproject; ensure compliance of the subproject with national requirements, and conducting EIA for the improvement of the existing dump site.

The following environmental issues were considered as a part of the baseline survey for EIA study:

i. Hydrology of the subproject area;

ii. Biological species study (Flora and fauna, endangered species);

iii. Climatic condition (Temperature, rainfall, humidity, wind);

iv. Environmental quality (Air, water, noise, soil) analysis with primary and secondary data;
v. Socio economic condition (Population, demography, archeology, economy and culture, indigenous people, water supply and sanitation and affected person);
vi. Mitigation measures developed as per impact identified based on the intervention in different stages of the subproject;
vii. Basic OHS and other additional requirements for the workers.
G.  Alternative Analysis
Sylhet City Corporation does not have any other location. Moreover, land acquisition for the new land will require very complex and lengthy procedure. Under these circumstances, Sylhet City Corporation proposed improvement of the existing dumping site. Instead of shifting the dumped materials in another place, optimum compaction of the dumped materials could be another design option for the preparation of the base with different layers.

H. Stakeholder and Public Consultation

The stakeholder and public consultation program is an essential part of the environmental assessment process and has been undertaken both formally and informally throughout the study to ensure that the knowledge, experience and views of stakeholders and the general public are taken into account during the study. The information shared and recorded has been incorporated in the report. 

The primary methods followed in the consultation process are:

· Individual level consultation/discussion;

· Key Informant Interview.
General Findings of the Public Consultation: 

Some issues, as described by those who attended in the consultation are summarized below: proper handling, transportation and disposal of the wastes, socio-economic benefit due to subproject implementation, and job facility during operation, contribution of improvement of the environmental condition etc.

I.   Environmental Management and Monitoring Plan
The basic objective of the EMP is to manage adverse impacts of proposed subproject interventions in a way that minimizes the adverse impact on the environment and people at the subproject sties. The specific objectives of the EMP are to:

· Facilitate the implementation of the mitigation measures discussed in the document;

· Maximize potential subproject benefits and control negative impacts;

· Draw responsibilities for SCC, contractors, consultants, and other members of the project team for the environmental and social management of the subproject;

Define a monitoring mechanism and identify monitoring parameters in order to:

· Ensure the complete implementation of all mitigation measures;

· Ensure the effectiveness of the mitigation measures;

· Maintain essential ecological process, preserving biodiversity and where possible restoring degraded natural resources; and

· Assess environmental training requirements for different stakeholders at various levels;

· Ensure Contractor Code of conduct.

The EMP will be managed through a number of tasks and activities. One purpose of the EMP is to record the procedure and methodology for management of mitigation identified for each negative impacts of the subproject. The management will clearly delineate the responsibility of various participants and stakeholders involved in planning, implementation and operation of the subproject.

J.  Institutional Arrangements

The Project implementation will be led by the Project Implementation Unit (PIU) that will be established at SCC. The PIU is responsible for conducting the EIA study. However, due to convenience of the Project, DSM Consultant is assisting SCC directly for conducting EIA Study and design of the project. However, there are some sections especially for conducting environmental quality analysis and providing other primary data, SCC is responsible. The PIU is responsible for procurement of the contractors for the overall implementation of the subproject. 
The PIU will be headed by Head of the Engineering Department of Sylhet City Corporation. The focal person of the Environment & Social Safeguard of PIU will responsible for monitoring of environmental and social compliances in both construction and O&M phases of the project. In addition, if necessary SCC will recruit an Environmental, Health and Safety Specialist, who will be responsible for overseeing the environmental mitigation measures during construction, operation and maintenance period.
The overall responsibility of environmental performance including EMP implementation of the subproject will rest with the project management of MGSP. 
   K. Conclusion and Recommendation
The implementation of the subproject will minimize further environmental degradation due to open dumping of the waste. In fact, the implementation of the subproject have overall significant positive impact and significantly will improve the environmental condition of the existing dumping site and the City broadly. 

The study strongly suggested SCC to find suitable location for the temporary  disposal of the waste during construction period. The study also suggested SCC to arrange all necessary measures for the proper disposal of the waste at the temporary location during construction period. The study also suggested SCC for looking for another suitable land for sanitary landfill site and or incineration plant as well as recycling and composting plant for long-term sustainable solution of the SWM. It is also recommended that SCC should allocate adequate budget, equipment and machinery for the conservancy section.  In addition, there are also some issues focused in this section.  
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                                             CHAPTER 1: INTRODUCTION
CHAPTER 1: INTRODUCTION

1.1 Subproject Background 

City Corporation is sole responsible Authority for providing and developing adequate infrastructure facilities for collection, storage, segregation at source and or at secondary transfer station, transportation and disposal of the waste. Like big Cities Dhaka & Chittagong, Solid waste management (SWM) is one of the key issues in Sylhet City due to increase per capita solid waste generation resulting from urbanization, industrialization and economic growth. Due to natural calamities in the Haor area in this region, Sylhet is also experiencing rapid population growth due to migratory people in recent years which also increase rate of generation of the solid waste and create stress on the existing waste management system. Thus, increase solid waste generation and inadequate solid waste management system with inefficient operation and maintenance and induced environmental degradation is one of the emergent issues in the Sylhet City. 

City Corporation has no sanitary landfill. Open dumping of solid waste by City Corporation is being practiced on 7.67 acres land at Lalmatia owned by Sylhet City Corporation. This causes environmental degradation in the surrounding area and lead health hazard. Beside open dumping by the City Corporation, generated solid waste is also directly disposed on low lying area, open space near to the houses and road side area. Improper dumping is major source of degradation of the surface water quality during monsoon and ground water due to percolation of leachate.  Consequently, the City Corporation proposed “improvement of solid waste dumping site at Lalmatia, Sylhet “as one of the main subproject under MGSP. The Project Authority considers the present vulnerable situation of solid waste management system of City Corporation for selecting this subproject. The design/drawing of the improvement work for dumpling site at Lalmatia, Sylhet is completed and prepared estimated cost amounting Tk. 512.13 million BDT. The dumping site is located at Mouja-Gotatikor which is under Kuchai Union Parishad and South Surma Upazila. The dumping site is situated at just outside of the City Corporation demarcation area. 

Key activities of the subproject include: construction of the retaining wall, sand filling, CC work, RCC work, synthetic layer, gravel layer at the base, laying of the leachate collection pipe, construction of the leachate collection tank, construction of the office, guard room, weigh bridge, car parking facilities etc. 

The major materials to be used for the key activities: bricks, brick chips, reinforcement bar, sand, cement, gravel, pipe, geo-membrane, geo-textile filter, uPVC gas vent pipe, clay for covering, GI wire mesh etc.     
The major equipment to be used for the implementation of the subproject: long-boom hydraulic excavator, pile rig for boring, concrete mixer machine, vibrator machine, MS sheet, bull dozer, chain dozer, steel cutter, steel shutter, water tanker, pump, generator and measuring device. 
1.2 Problem Analysis and Rationale of the Subproject 

Due to the increased quantities of solid waste and their adverse environmental, aesthetic and health effects, immediate measures are needed to address this problem. There is a pressing need to manage solid waste via proper storage, collection and disposal techniques. In addition to the quantities of waste generated, the physical, chemical compositions and densities provide essential information for determining appropriate collection, processing and disposal methods. One of the methods adopted to handle solid waste problem is improved dumping site with relevant facilities and taking environmental measures. 

The existing dumping site at Lalmatia has been used about 25 years for the disposal of the domestic waste and medical waste. The existing dumping site is almost occupied by the wastes. This is entirely an open dumping site without any measures for the environmental protection which causes environmental degradation of the surrounding area. Therefore, it degrades quality of the surrounding environment. Under this subproject, the existing open dumping site will be improved with other amenities. From the proposed subproject it is expected that improvement work of the existing facilities and through environmental protection measures, it will reduce further environmental degradation in the surrounding area.  
1.3 Objectives of this Study 

Environmental Impact Assessment (EIA) study is conducted with the intention of incorporating environmental issues and concerns in development projects; so that likely adverse impacts arising from project implementation are identified and mitigation measures are proposed early in the project implementation process. 

Solid waste management projects have the primary objectives of ensuring public health and environmental protection and sustainability through proper collection, transfer and disposal of the wastes. The dumping site, being the ultimate disposal facility; its design and operation needs to comply with health, environmental and social safety requirements. 
The specific objectives of the EIA study are:  

· To ensure sustainable development proposals and implementations; 

· To predict environmental, social, economic, and cultural consequences of a proposed activity and plans to mitigate any adverse impacts resulting from the proposed activity;

· To support achieving of the goal of solid waste management, environmental protection and sustainable development and helps to integrate environmental consideration at the earliest stages of the subproject;

· EIA study also provides opportunities for the involvement of the stakeholders in the overall subproject process;

· To assess the existing environmental conditions of the subproject site and its influence area;

· To develop an environmental management plan with recommendations for mitigating impacts and enhance positive impacts; 

· To summarize environmental monitoring requirements;

· To provide a structured budget and environmental code of practices in the bid documents for the environmental management;
· To provide recommendations for the overall improvement of the solid waste management system of SCC. 
In fact, the EIA study focuses on two major aspects of the subproject; one is to enhance the positive impacts expected of the subproject implementation (i.e. proper and safe waste disposal system implementation). While on the other hand, it endeavors to minimize the likely adverse impacts expected to be caused as a result of construction and operation of the improved dumping site with other facilities. 
1.4 Approach and Methodology of this Study 
The study methodology comprised the following activities: 

· Desktop Study; 

· Field Investigations and Data Collection;

· Data Analysis and Report Writing. 

Desktop Study 

The desktop study involved: 

· Initial meetings with client, stakeholders to discuss the proposed subproject, including subproject activities; 

· Collection and review of the baseline data, maps, reports and other relevant information on the existing environmental and social conditions of the subproject area; 

· Review the relevant existing legislation, regulation and policies;

· Understand the anticipated technical processes that may affect the environment.
Field Investigation and Data Collection 
A team of the consultants made a field investigation to the proposed site. Field investigations involved mainly site walks within the subproject area and the neighboring areas that may be affected by the subproject. 
The following key tasks were performed during the field visit:

· Reconnaissance  field  visit  and  initial  scoping  and  screening  of  the  identified proposed investment site to determine the key environmental parameters and aspects that are likely to be impacted by the subproject activities. The purpose of such screening is to get a preliminary idea about the degree and extent of potential environmental impacts of a particular subproject, which would subsequently be used to assess the need for and the scope of further detailed environmental assessment;

· Taking photographs of the significant aspects to assist in describing the baseline environmental conditions of the subproject area; 

· Interviews with representatives of the relevant City Corporation Officials and affected people within the subproject influence area; 

· Obtaining relevant documents from the City Corporation and local people within the subproject influence area;

· Verifying information and data collected during the desktop study and to collect new information that may have been important in the assessment of the impacts and design of the mitigation measures. 

Data Analysis and Report Writing

The data and information collected from all the sources (literature review, secondary and primary data, public consultation) were analyzed to describe the existing environmental setting of the subproject area, to identify the potential positive and negative impacts of the proposed subproject, as well as to provide preliminary suggestions for mitigation measures. Finally, this environmental assessment report has been prepared.
1.5 Scope of Study
· Detailed field reconnaissance of the proposed site for identifying the environmental features and sensitive receptors;

· Provision and guidelines for conducting a base line Environmental Monitoring of various Environmental Attributes such as ambient air quality, noise levels, soil quality, water quality (surface water and groundwater), ecological profile, etc;

· Carry out an assessment of environmental impacts of the subproject, including analysis of alternatives for both “with the subproject” and “without the subproject” scenarios;

· Draw Environmental Management and Monitoring Plan with associated detailed cost estimates;

· The EMP will also provide key criteria for environmental quality monitoring in the subproject;
· Implementation area and suggest an institutional framework for the implementation and monitoring of the recommended measures;
· An indicative discussion of the land-use plan after expiration of the life period and future solid waste management system of SCC and other relevant issues for sustainable solution. 
1.6 Structure of the Report
· Chapter 1 of the report presents the background information of the subproject. This chapter also presents the objectives of the study, scope of work and the methodology adopted for the study;

· Chapter 2 presents a critical discussion on the policy, legal and administrative framework applicable for this subproject;

· Chapter 3 describes current solid waste management system in City Corporation 

· Chapter 4 presents details of the subproject intervention, envisaged key subproject activities, subproject plan, design and schedule;

· Chapter 5 presents the assessment of the baseline environmental status of the study area;

· Chapter 6 presents analysis of alternative;

· Chapter 7 potential environmental impacts as well as the appropriate mitigation measures to address these negative impacts have been discussed;

· Chapter 8 presents the proposed EMP. This includes the proposed measures needed to prevent,   minimize   and   mitigate   the   adverse   impacts   and   improve   environmental performance, along with the proposed implementation mechanism for the EMP and financial estimates for the implementation of environmental measures proposed in the EMP;

· Chapter 9 institutional capacity and arrangement described in this Chapter;

· Chapter 10 describes the consultations that have been carried out with the stakeholders;

· Chapter 11 describes indicative emergency response plan and disaster impact assessment;  

· Chapter 12 describes conclusion and recommendation.
1.7 Limitation of the Study
The present EIA Report has been prepared based on the primary field investigations/ assessment, primary and secondary data collected from SCC, various government departments, climatic data has been used from Bangladesh Meteorological Department (BMD), Department of Environment, Bangladesh (DoE) and published journals, and books, public consultation with local stakeholders and site observations. The environmental assessment is based on the information collected from the various Agencies, community consultations and observations. Professional judgment and subjective interpretation of facts and observations has been applied for the preparation of the EIA Report. As a part of the study, City Corporation performed quality analysis of the surface water and ground water in the dumping site. Quality analysis of soil has been performed at the similar dumping ground under the project of Urban and Environmental Health Sector Development Program. Hence, data from that study is being used for the primary evaluation of the soil quality. However, it is noted that City Corporation will further conduct the environmental quality analysis and data will be incorporated in the EIA Study.   
1.8 Study Team
This EIA study has been conducted by a team of experts of DSM Consultant and PMU, LGED experts. Members of the PIU of Sylhet City Corporation has also directly involved conducting the study.  
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CHAPTER 2: POLICY, LEGISLATIVE AND ADMINISTRATIVE FRAMEWORK 
CHAPTER 2:  POLICY, LEGISLATIVE AND ADMINISTRATIVE FRAMEWORK
2.1
Introduction

The regulatory requirements toward protection and conservation of the environment and various environmental resources and protection of social environment from negative impact of projects and activities associated with them have been enunciated by the Government of Bangladesh as well as co-financiers. Pertinent among these requirements are summarized as under.

In addition to national laws, it is important that the Project meets international requirements for treaties to which Bangladesh is a signatory. This section presents relevant national and international regulations regarding the environmental and social assessment of projects. 

2.2 Applicable Environmental Legislation and Policies in Bangladesh

Bangladesh Environmental Conservation Act, 1995 and amended in 2010: The Environmental Conservation Act (ECA) of 1995 is the main legislative framework related to environmental protection in Bangladesh. This umbrella Act includes laws for conservation of the environment, improvement of environmental standards, and control and mitigation of environmental pollution. This Act has established by the Department of Environment (DoE), and empowers its Director General to take measures that he considers necessary which includes conducting inquiries, preventing probable accidents, advising the Government, coordinating with other authorities or agencies, and collecting and publishing information about environmental pollution. According to this act (Section 12), no industrial unit or project shall be established or undertaken without obtaining, in a manner prescribed by the accompanying Rules, an Environmental Clearance Certificate (ECC) from the Director General of DoE. In accordance with this Act, the proposed Project will need to be cleared by DoE before commencing the project following procedures given in the Environment Conservation Rules (ECR) 1997 (discussed below). 

Other Relevant Acts, Laws and Rules in Bangladesh: Other legislation relevant to the proposed subproject is listed below.

Bangladesh Environment Conservation Rules (ECR), 1997 empowers GoB to declare ecologically critical areas, classification of industries and projects in to various categories, procedures for issuing the environmental clearance certificate, and determination of environmental standards. According to the Rule 7 (1) of the Environmental Conservation Rules 1997; for the purpose of issuance of Environmental Clearance Certificate (ECC), every industrial units or projects, in consideration of their site and impact on the environment, will be classified into the four categories and they are: Category I (green), Category II (Orange-A), Category III (Orange B) and Category IV (Red).

Bangladesh Wildlife (Protection and Safety) Act 2012 protects 1,307 species of plants and animals; and mandates imprisonment and fines for wildlife poaching, capturing, trapping, and trading. In case of any risk on wildlife, mitigation measures to address this issue will be covered in EMP. 
Bangladesh Wildlife (Preservation) Order (1973) and Act (1974) regulates the hunting, killing, capture, trade and export of wild life and wild life products. It designates a list of protected species and game animals. It empowers the Government to declare areas as game reserves, wildlife sanctuaries, and national parks to protect the country’s wildlife. In case of any impact on wildlife, mitigation measures to address this impact will be covered in EMP.
The Bangladesh Labor Act, 2006 provides the guidance of employer’s extent of responsibility and workmen’s extent of right to get compensation in case of injury by accident while working. Mitigation measures to address workers’ health and safety will be included in the EMP.
Table 2.1.1 summarizes the major applicable national and local laws, regulations for environmental and social aspects. 

Table 2.1.1: Summary of government laws, regulations applicable to the project 

	Laws, Regulations and Standards
	Brief Description
	Responsible Agency
	Relevance

	Environment Conservation Act 1995 
	Provides for the conservation of environment, improvement of environmental standards and control environmental pollution. This act provides for (i) remedial measures for injury to ecosystem; (ii) discharge of environmental pollutants; (iii) inspection of any activity for testing any equipment. 
	Ministry of Environment and Forest

Department of Environment [DOE]
	The provisions of the act apply to the operational stages.

	Environment Conservation Rules 1997 
	The Rules outline the processes and requirements of environmental clearances for specific type of projects.

 (i) Green, (ii) orange-A, (iii) orange–B, and (iv) red. The rules specify the procedures for issuing ECC for the various categories of projects.
	Ministry of Environment and Forest

Department of Environment [DOE]
	In ECR-97, land-filling by industrial, household and commercial wastes is included in the Red category project. Under this subproject, the existing open dumping site will be improved with other facilities. Hence, this is not construction of the new dumping site. Therefore, as per ECR-97, improvement of the existing Lalmatia, Sylhet dumping site may be categorized as Orange B. However, all requisite clearances from the DoE shall be obtained prior to commencement of works on ground. 



	Bangladesh Labour Act 2006
	The Bangladesh Labour Act, 2006 provides the guidance of employer’s extent of responsibility and workmen’s extent of right to get compensation in case of injury by accident while working.
	Ministry of Labour
	Provides for safety of work force during construction period.



	The National Water Policy (1999)


	· Protection and restoration of water resources;
· Protection of water quality including strengthening regulations concerning  industrial effluents;
· Participation of local communities in water sector development.  
	Ministry of Water Resources

	Discharge of the untreated leachate may degrade the quality of the surface water in the surrounding area

	National Biodiversity Strategy and Action Plan (2004)
	· Conserve and restore the biodiversity; 

· Strategy and Action - Maintain and improve environmental stability of ecosystems.
	Ministry of Environment and Forest (MOEF) 
	Discharge of the untreated leachate may have adverse impact in the local ecosystems. 


2.2.1 Implication of GoB Legal and Regulations on the Proposed Subproject

The legislations relevant for Environmental Impact Assessment for improvement of the dumping site are the Environmental Conservation Act 1995 (ECA'95) and the Environmental Conservation Rules 1997 (ECR'97). Department of Environment (DoE), under the Ministry of Environment and Forest (MoEF), is the regulatory body responsible for enforcing the ECA'95 and ECR'97.  
It is the responsibility of SCC as a proponent to conduct an Environmental Assessment for the improvement of Solid Waste Dumping Site at Lalmatia, Sylhet. DoE is responsible to review this assessment for the purpose of issuing Environmental Clearance Certificate. The environmental clearance procedure can be summarized in the Figure 2.2.1.1.
[image: image4.png]Application Package

T R = N

1) General Information

2) Description of raw (for proposed industry/
materials and finished

1) General Information
2) Description of raw
materials and finished
products

3) An NOC

1) Feasibility study report
(for proposed industry/
project);

2) Initial environmental
examination (IEE) (for
proposed industry/
project);

3) Environmental
management plan (EMP)
4) AnNOC

5 Pollution minimization
plan

6) Outline of relocation
plan, etc.

project)

products 2) Initial environmental
3) An NOC examination (IEE) for

4 Process flow diagram, proposed

layout plan, effluent 3) Environmental plan
disposal system, etc. (EMP) report (for e
industry/project

4) An NOC

5) Pollution minimization

Obtaining
Environmental

clearance

Renew every three years

plan
6) Outline of relocation
plan, etc.

Applying  environmental -
PPiVing Obtaining site clearance Obtaining site clearance
clearance

Applying  environmental Applying environmental
Obtaining environmental
clearance

clearance clearance

Obtaining environmental

Obtaining environmental
clearance

clearance

Renew every year Renew every year





Figure 2.2.1.1: Process of Obtaining Clearance Certificate from DoE
2.3 International Treaties Signed by Bangladesh

Bangladesh is a signatory to a number of international environment-related treaties, conventions, declarations and protocols. The following are the relevant international treaties and conventions to which Bangladesh is a party: 

Convention of Biological Diversity, 1992 (Biodiversity convention – Rio de Janeiro): The Convention has three objectives: the conservation of biological diversity, the sustainable use of its components, and the fair and equitable sharing of the benefits arising out of the utilization of generic resources. All parties are required to cooperate for the conservation of biodiversity, in respect of areas beyond national jurisdiction and other matters of regional interests, and must develop national strategies for the conservation and sustainable use of biodiversity and integrate this into sectional or cross-sectional guidelines;
1974 Convention on Wetlands of International Importance especially as Waterfowl Habitat (RAMSAR): The Convention requires states to designate at least one wetland site on the basis of its ecology, biology, zoology, limnology or hydrology and requires the conservation of wetlands by establishing nature reserves. There is also a requirement that any loss of wetland should be compensated by creating new habitat;

United Nations Framework Convention on Climate Change, Rio de Janeiro (1992): The convention is broadly applicable due to project construction and operation activities. Mitigation measures to address greenhouse gases emissions will be covered in the EMP;

Vienna Convention for the Protection of the Ozone Layer, Montreal (1987): Mitigation measures to address greenhouse gases emissions will be covered in the EMP; 
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), Washington (1973): This is not directly relevant to the project since the project does not involve in any international trade of endangered species of wild fauna and flora.  General restrictions have however been included in the Environmental Code of Practice;

Kyoto Protocol (1997) and Copenhagen Accord (2009) on climate change: Mitigation measures to address greenhouse gases emissions from the project activities will be covered in the EMP. 
An overview of the relevant international treaties and conventions signed by GOB is shown in Table 2.3.1.
Table 2.3.1: Relevant international treaties, conventions and protocols signed by Bangladesh

	Treaty or Convention
	Year
	Brief Description
	Responsible Agency

	Prevention and Control of  Occupational hazards (Geneva)
	1974
	Protect workers against occupational exposure to carcinogenic substances and agents.
	Ministry of Health and Family Welfare

	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

	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


2.4 World Bank Safeguard Policies


The World Bank has developed a number of Safeguard Policies to ensure that all possible impacts are considered and mitigation measures are spelled out prior to the implementation of any proposed project. These policies ensure that the quality of operations is uniform across different settings worldwide. If the decision is taken that a Safeguard Policy should be applied, mitigation measures and plans must be developed and should be in place before the implementation of a proposed subproject. 

The Bank requires environmental screening and classification for all investment projects proposed for Bank financing, to help ensure that they are environmentally and socially sound and sustainable. Screening and classification take into account the natural environment (air, water, and land); human health and safety; social aspects (including especially involuntary resettlement and presence of Indigenous Peoples); cultural property; and trans-boundary and global environmental aspects.

The objectives of environmental screening and classification are: to evaluate the environmental risks associated with a proposed operation; to determine the depth and breadth of Environmental Assessment (EA); and to recommend an appropriate choice of EA instrument(s) suitable for a given project. The Bank recognizes that environmental screening and classification is not absolute and involves professional Judgment on a case by case basis. When screening, careful consideration needs to be given to potential environmental impacts and risks associated with the proposed project. Judgment is exercised with reference to the policy expectations and guidance; real impacts on the ground; and established regional and Bank-wide precedence and good practice. 
The applicable WB safeguard policies are described below.  In the following section, a table is provided indicating how each policy applies to the proposed investments.
2.4.1 Environmental Assessment (OP/BP 4.01)

EA requirement: The World Bank requires environmental assessment (EA) of projects proposed for Bank support to ensure that they are environmentally sound and sustainable, and thus to improve decision making. The Bank Policy OP/BP 4.01 considers that EA is a process whose breadth, depth, and type of analysis depend on the nature, scale, and potential environmental impact of the proposed project. EA evaluates a project's potential environmental risks and impacts in its area of influence; examines project alternatives; identifies ways of improving project selection, sitting, planning, design, and implementation by preventing, minimizing, mitigating, or compensating for adverse environmental impacts and enhancing positive impacts; and including the process of mitigating and managing adverse environmental impacts throughout project implementation. EA takes into account the natural environment (air, water and land); human health and safety; social aspects (involuntary resettlement, indigenous peoples and physical cultural resources); and trans-boundary and global environmental aspects. The Bank Policy also envisages that the borrower Government is responsible for carrying out the EA and the Bank advises the borrower on the Bank's EA requirements.

Classification of the Project: The World Bank classifies the proposed project into one of the four categories, depending on the type, location, sensitivity, and scale of the project and the nature and magnitude of its potential environmental impacts.  These categories are defined below.

· Category A: A proposed project is classified as Category A if it is likely to have significant adverse environmental impacts that are sensitive, diverse, or unprecedented. These impacts may affect an area broader than the sites or facilities subject to physical works;

· Category B: A proposed project is classified as Category B if its potential adverse environmental impacts on human populations or environmentally important areas--including wetlands, forests, grasslands, and other natural habitats are less adverse than those 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 impacts. Beyond screening, no further EA action is required for a Category C project;

· Category FI: A proposed project is classified as Category FI if it involves investment of Bank funds through a financial intermediary (FI), in subprojects that may result in adverse environmental impacts.
2.4.2 Involuntary Resettlement (OP/BP 4.12)

The WB’s experience indicates that involuntary resettlement under development projects, if unmitigated, often gives rise to severe economic, social, and environmental risks: production systems are dismantled; people face impoverishment when their productive assets or income sources are lost; people are relocated to environments where their productive skills may be less applicable and the competition for resources greater; community institutions and social networks are weakened; kin groups are dispersed; and cultural identity, traditional authority, and the potential for mutual help are diminished or lost. This policy includes safeguards to address and mitigate these impoverishment risks.

The overall objectives of the Policy are given below.

· Involuntary resettlement should be avoided where feasible, or minimized by exploring all viable alternative project designs;

· Where it is not feasible to avoid resettlement, resettlement activities should be conceived and executed as sustainable development programs, providing sufficient investment resources to enable the persons displaced by the project to share in project benefits.  Displaced persons should be meaningfully consulted and should have opportunities to participate in planning and implementing resettlement programs.

· Displaced persons should be assisted in their efforts to improve their livelihoods and standards of living or at least to restore them, in real terms, to pre-displacement levels or to levels prevailing prior to the beginning of project implementation, whichever is higher. 

2.4.3 Environment, Health and Safety Guidelines

The Environment, Health, and Safety (EHS) Guidelines
 contain the performance levels and measures that are generally considered to be achievable in new facilities or project by existing technology at reasonable costs. In addition, there are also industry specific EHS guidelines.

SCC is committed protecting the health and safety of everybody involved with their activities, the people who come into contact with their operations and the physical and natural environments in which they work. The requirements of health, safety and environmental standards and strive to:

· Ensure that all operations comply with applicable health, safety and environmental laws and regulations;

· Implement controls to protect all personnel involved in activities to prevent pollution and to protect bio-diversity;

· Provide health, safety and environmental training to employees and actively promote awareness of health, safety and environmental issues;

· Ensure that contractors are aware of their policies and standards and where necessary, work with their contractors to raise their standards to meet them;

· Foster a culture where accidents and incidents are reported and investigated and the lessons learned are shared throughout the organization;

· Monitor performance and conduct regular audits to ensure controls are effective and that health, safety and environmental aspirations are being achieved;

· Set objectives and targets for improving health, safety and environmental performance and monitor and report openly on performance;

· Work with Government and regulatory bodies in the formulation or improvement of laws, policies, regulations and procedures aimed at protecting health, safety and the environment;

· Consult with and respond to the concerns of other stakeholders on health, safety and environmental performance. 

2.4.4 Applicable World Bank Policies to the Subproject

The applicable World Bank policies for the improvement of the solid waste dumping site at Lalmatia, Sylhet  are given in Table 2.4.4.1.

Table 2.4.4.1: Triggering the World Bank Policies for Subproject
	Directive
	Policy
	Applicability for the Subproject
	Explanation

	Environmental Assessment
	OP/BP 4.01
	Triggered. 
	Improvement of the solid waste dumping site expected to cause impact on natural environment (air, water and noise quality) and health and safety of local community and workforce. This project falls into Category B since most of these impacts can be significantly mitigated with standard mitigation measures.

	Natural Habitats
	OP/BP 4.04
	Not Triggered. 
	The activities to be conducted are mainly within the existing site. Hence, no natural habitats will be disturbed. 

	Physical Cultural Resources (PCR)
	OP 4.11
	Not triggered.
	No PCRs located in the proposed subproject area

	Indigenous Peoples
	OP/BP 4.10
	Not triggered
	There are no indigenous people near the subproject

	Involuntary Resettlement 
	OP/BP 4.12
	Not Triggered
	The subproject does not require any land acquisition as the land in the proposed site belongs to the SCC

	Forests
	OP/BP 4.36
	Not triggered.  
	No forests are located near the dumping site area. 

	Child labor
	
	Not Triggered.  
	National laws on child labor will be strictly followed. No child labor will be hired by the contractors or subcontractors in any of the subproject activities. 

	Access to Information
	
	Applicable to the project.
	EIA will be disclosed in WB info shop


2.5 Compliance Status with Bangladesh and World Bank Requirements

The present compliance status of the project with Bangladesh legislation and World Bank safeguard policies is indicated in Table 2.5.1.
Table 2.5.1: Compliance of the Subproject with GOB Legislation and World Bank Safeguard Policies
	Policy
	Legislation/Policy
	Actions Taken to Comply

	GoB

requirements 
	Environmental 

Conservation Rules  
	SCC will submit EIA with EMP to DoE for environmental clearance certificate. Site clearance has already been received  

	
	International treaties 
	Verification of protected sites, Red List and protection of vulnerable habitats. No such protected or vulnerable sites are noticed in the project area. 

	
	Public information and disclosure 
	The EIA report will be disclosed on SCC website after approval. It will also be disclosed in the MGSP web page 

	World Bank 

requirements  
	Early Screening and Scoping 
	Screening was carried out during the assessment study of the subproject. 

	
	Participatory approach 
	Key informant interviews, consultation meetings were held between July and August 2018.   

	
	Integrate environmental and social assessment 
	Natural environment, public health, and social aspects are incorporated into EIA. 

	
	Natural Habitats 
	No protected ecosystems are located in the project area. 

	
	Risk assessment 
	Health and safety risks for population and workers are identified in the EIA and management measures are included. SCC capacity will also be strengthened on health and safety risk management. 

	
	Climate Change and Floods
	Impact of floods and climate change effects are considered for designing of the subproject. 

	
	Alternatives 
	Alternatives have been considered for designing of the subproject.

	
	Pollution  
	Primary and secondary data has been used. SCC will update the study by conducting analytical monitoring of air, noise, soil and water quality. Environmental Code of Practices (ECoPs) is included in contractors‟ bidding documents.

	
	Physical Cultural Resources 
	No physical, cultural resources which warrant special treatment under the World Bank OP 4.11 were identified in the proposed area. 

	
	Social impacts 
	For negative social impacts on land/assets/livelihood/access to resources etc. mitigation plans if required will be prepared in keeping with the Bank’s Operational policies triggered.  

	
	Gender 
	Women participated in the consultation meetings. Women will be involved in the subproject activities in construction and operation phase. 

	
	Public Health 
	Public health aspects were studied and public health impacts are covered in EIA. 

	
	Consultation and access to information 
	The EIA will also be sent to WB Info Shop after approval. 


2.6 3R Related Policy Guidelines
Major policies, acts, rules, and other regulatory documents on waste management are listed in Table 2.6.1. However, there is no specific policy or strategy for waste management in Bangladesh promoting 3R in the country. There is an urgent need to have a national 3R strategy for waste management which will guide the preparation and implementation of subsector specific guideline for waste management.
Table 2.6.1: Main Policies, Laws and Regulations Related to Waste Management and 3R in Bangladesh

	Date
	Title  

	Policy 

	2006 
	Draft National Urban Policy CDM and Recycling has been emphasized in this policy. 

	2008 
	National Renewable Energy Policy This policy is promoting production of biogas and other green energy from waste and also providing incentives such CDM to promote green energy projects. 

	1999
	 National Agriculture Policy According  to this policy the government will promote the use of compost/organic fertilizer amongst the farmers to improve the soil productivity and food security 

	2005
	 National Industrial Policy This policy is recommended use of EMS and Cleaner Production (CP) practices amongst the industries 

	1998 
	National Policy for Water Supply and Sanitation According to this policy the government shall take measures for recycling of waste as much as possible and use organic waste materials for compost and bio-gas production. 

	1998 
	Urban Management Policy Statement Recommend the municipalities for privatization of services as well as giving priority to facilities for slum dwellers including provisions of water supply, sanitation and solid waste disposal. 

	Act 

	2006
	Fertilizer Act Under this act compost has been promoted and standard of compost has been set by the government on 2008. 

	1995 
	Bangladesh Environmental Conservation Act (ECA) Recommends standards for disposal of different types of waste. 

	Rules 

	2008 
	Biomedical Waste Management Rules This rule recommends source separation of hospital waste as well as separate collection, transportation and treatment and disposal of all kinds of hospital and clinical waste. 

	2006 
	Lead Acid Battery Recycling and Management Rules Under this rules collection and recycling has been improved. 

	2005 
	Draft National Solid Waste Management Handling Rules 3R principle has been used. 

	1997 
	Bangladesh Environmental Conservation Rules (ECR) Recommends waste disposal standards for mainly industrial wastes. 

	Strategy 

	2005
	National CDM Strategy This strategy is promoting pro-poor CDM projects on waste sector by harnessing carbon financing 

	2005 
	Poverty Reduction Strategy Paper (PRSP) Here EMS has been promoted. To improve the solid waste management situation, special focus is given to segregation of waste at source along with the promotion of recycle, reduce and reuse of industrial and other solid waste etc.  

	2005
	National Sanitation Strategy Its goal is to achieve 100% sanitation coverage by 2010. Here emphasis on resource recovery and recycling has been given as top priority to improve urban sanitation situation instead of disposal.

	Action Plan 

	2005
	Dhaka Environment Management Plan Waste recycling has been promoted, less land filling encouraged, EMS promoted among industries. 

	2005 
	Solid Waste Management Action Plan for Eight Secondary Towns in Bangladesh Under the Secondary Towns Integrated Flood Protection (Phase-2) Project of Local Government Engineering Department, GoB. This action plan is based on 4 R principle i.e. reduce, reuse, recycle and recover of the waste. 

	1995 
	National Environmental Management Action Plan (NEMAP) This is a plan of the Government of Bangladesh (GoB), prepared by the Ministry of Environment and Forest (MoEF) in consultation with people from all walks of life. 3R is being promoted under the Sustainable Environment Management Programme (SEMP) of NEMAP. 

	Other 

	2008 
	Circular to Promote Compost by the Ministry of Agriculture (MoA), on 23 April 2008 Ministry of agriculture issued a circular to promote use of compost amongst the farmers to reduce the burden on the  

	2004 
	Private Sector Infrastructure Guideline This guideline of the GoB has recommended private sector investment in waste management sector which includes all types of waste. It has also identified waste sector as one of the priority sector for private investment. 

	2005 
	Private Sector Housing Development Guideline This guideline recommends the creation of space in new housing areas for waste recycling, especially composting and bio gas generation. 

	2004 
	Dhaka Declaration on Waste Management by SAARC countries during 10–12 October 2004 SAARC countries agree to encourage NGOs and private companies to establish community based composting, segregation of waste at source, separate collection and resource recovery from wastes with particular focus on composting. 
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CHAPTER 3: EXISTING SOLID WASTE MANAGEMENT SYSTEM OF SCC   

CHAPTER 3: EXISTING SOLID WASTE MANAGEMENT SYSTEM OF SCC
3.1 Overall Management System and Available Resources  

There is an organizational set up for the solid waste management system in Sylhet City Corporation. The solid waste management system involves solid waste storage, collection and transportation, and disposal practices. Solid waste management in Sylhet City is not well organized and executed. There is a chain of malpractices and problems with inappropriate practices from house hold storage, collection and transfer to disposal in dump site. The existing solid waste disposal facilities are inadequate to manage the huge volume of waste generated by the City residents. The Organogram of the Solid Waste Management System in SCC is shown in Figure 3.1.1. 
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Figure 3.1.1: Organogram for Solid Waste Management of Sylhet City Corporation
The manpower, vehicle and equipment available in the existing Solid Waste Management System in SCC are given in Table 3.1.1, Table 3.1.2 and Tale 3.1.3. 

Table 3.1.1: Manpower List in the SWM of SCC
	No
	Designation
	Number

	1
	Conservancy Officer
	1

	2
	Conservancy Inspector
	1

	3
	Office Assistant
	5

	4
	Supervisor
	39

	5
	Cleaner/Street Sweeper
	478

	6
	Truck driver (open & dump truck)
	68

	7
	Equipment Operator (Bull dozer, Compactor, Pay loader, Excavator)
	6


Table 3.1.2: List of Vehicles and Van of the Existing SWM of SCC
	No
	Name
	Number

	1
	Open Truck (3 ton capacity)
	64

	2
	Dump Truck
	4

	3
	Rickshaw Van (household collection)
	400

	4
	Push Card
	100


Table 3.1.3: List of Equipment of the Existing SWM of SCC
	No
	Name
	Number

	1
	Pay loader
	2

	3
	Hydraulic Excavator
	1

	4
	Compactor
	1

	5
	Road Sweeping Machine
	1

	6
	Jet Sucker Machine (drain cleaning)
	1


Budget of Conservancy Section: 

-Budget for operation and maintenance: 710.00 lacs (last year) 

-Staff Salary: 518 lacs (last year)

3.2 Major Composition and Volume of Waste 

Municipal solid waste contains 15%–25% non-bio-degradable waste like plastic, metal, polythene, rubber, glass, old machineries & spares, etc. which can be sorted out for recycle at source/secondary collection point – reduces volume significantly.
Major portion of municipal solid waste is organic and bio-degradable. So composting of bio-degradable (70% - 85%) waste largely help reducing the volume of the wastes need to be disposed in the dumping site. City Corporation has a compost plant at the dumping site, though not in operation at the moment, but planning to reopen the plant soon. 
Solid waste generation within SCC area has been calculated and it is about 0.34 kg/person/day. The City generates total about 350 MT of solid waste every day containing residential waste like food, vegetables, fruits, polyethylene, paper and cloths etc. The tentative waste to be generated over the next 10 years (from 2020 to 2030) is shown in Table 3.2.1.
Table 3.2.1: Projection of Waste Generation in SCC

	Year
	Sylhet City Corporation

	
	Population (growth rate 4.26% - 2.98%)
	Waste generation @0.3 kg/c/d                                                                                                                                                                                                                                                                                                                                                                                                               (ton)
	Collection and dumping %
	Weight of waste collected for dumping (ton)
	Cumulative weight of waste collected                                                                                                                                                                                                                                                                                                                      (ton)
	cumulative waste volume before compaction @ 0.6 ton/m3                                                                                                                                                                                                                                                                                      (m3)
	cumulative waste volume after compaction @ 1.2 ton/m3 (m3)
	Total Year

	2020
	698,479
	75435.7
	70
	52805.0
	52805.0
	88008.3
	44004.2
	1

	2021
	728234
	78649.3
	71
	55841.0
	108646.0
	181076.6
	90538.3
	2

	2022
	759257
	81999.8
	72
	59039.8
	167685.8
	279476.3
	139738.2
	3

	2023
	791601
	85492.9
	73
	62409.8
	230095.6
	383492.7
	191746.4
	4

	2024
	825323
	89134.9
	74
	65959.8
	296055.4
	493425.7
	246712.9
	5

	2025
	860482
	92932.1
	75
	69699.0
	365754.5
	609590.8
	304795.4
	6

	2026
	886124
	95701.4
	76
	72733.1
	438487.5
	730812.6
	365406.3
	7

	2027
	912530
	98553.2
	77
	75886.0
	514373.5
	857289.2
	428644.6
	8

	2028
	939723
	101490.1
	78
	79162.3
	593535.8
	989226.3
	494613.2
	9

	1029
	967727
	104514.5
	79
	82566.5
	676102.3
	1126837.1
	563418.6
	10

	2030
	996565
	107629.0
	80
	86103.2
	762205.5
	1270342.5
	635171.2
	11

	 
	 
	1,011,532.8
	
	762,205.5
	 
	 
	 
	 


3.3 Primary Waste Collection and Storage  
The City dwellers store the waste at household level by using bins, cans, drum, basket etc. The City Corporation collects the household waste through vangari and stores it in the secondary transfer station. In most locations, NGOs or CBOs operates the primary collection service, removing waste from houses and businesses each day, mainly on cycle-rickshaws. These carry waste to STS at various locations around the town, from where it is carried for final disposal by vehicles operated by the SCC. The City Corporation has the capacity to collect total about 240 tons of solid waste every day. The waste collection rate is estimated about 68% in a day. There is no waste segregation at every level of the waste cycle and wastes of all categories are stored and disposed together. 
3.4 Secondary Transfer Station and Waste Management 

The current collection and transportation of solid waste is limited to residential and institutional establishments in the center of the town. It is also limited to places and institutions accessible to municipal vehicles. There is only 5 secondary transfer station (STS) which is inadequate to store waste. The City Corporation proposes another 5 secondary transfer station to enhance facilities. The location of the existing STS and proposed STS is shown in Figure 3.4.1. 
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Figure 3.4.1: City Map Showing Existing & Proposed Secondary Transfer Station (Secondary Collection Point) 
Location of the Existing Secondary Transfer Stations: 

· Transfer Station 1 (Ward no: 01): 240 53'58" North and 91051'44" East (near Rekabi Bazar Point);  

· Transfer Station 2 (Ward no : 17): 240 54'17" North and 910 52'46" East (near Allahu Point);
· Transfer Station 3 (Ward no : 20): 240 53'48" North and 910 54'01" East (near Tilaghor Point);
· Transfer Station 4 (Ward no : 22): 240 53'15" North and 910 52'03" East (At Uposhohor, Block- B);
· Transfer Station 5 (Ward no : 26): 240 52'58" North and 910 52'07" East (Near Sylhet Railway Station).
Location of the Proposed Secondary Transfer Stations: 
· Transfer Station 1 (Ward no : 28): 240 55'03" North and 910 51'13" East (at Dag no. 107, 140, JAL No. 76, Mouza: Tarapur Tea Garden, Sylhet ;
· Transfer Station 2 (Ward no : 26): 240 52'49" North and 910 52'41" East (at Dag no. 4, JAL No. 110, 111, Mouza: Mominkhola, Dakshin Surma, Sylhet ).
Site selection for three proposed STSs are not yet finalized and under process. The current situation of the secondary transfer station is shown in the following Photographs 3.4.1. 
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Photographs 3.4.1: Current Situation of the Secondary Transfer Station
3.5 Waste Disposal Facility 

The City generates total about 350 MT of solid waste every day. The Authority has the capacity to collect total about 240 tons of solid waste every day.  All the collected wastes are dumped in the open dumping ground at Lalmatia. The uncollected wastes are locally dumped on the road side area, ditches, riverside or canals which results serious environmental degradation and public-health risk to the local inhabitants. There are 4 dump trucks and 64 open trucks are operated for the transportation of the waste from STSs to disposal site. 

It is reported that each truck can make 3-4 trips/day depending on the situation. The collection and transfer activity are inadequate with the magnitude of waste generated in the City. 
3.6   Induced Impacts from the Existing Waste Management 

3.6.1 Induced Health Hazard 
Waste scavengers are in a worse situation, since they handle and sort the waste materials in subhuman conditions and without any kind of protection. Scavengers may become vectors and potential transmitters of health problems to the people they are in contact with. Local people also suffer from skin diseases due to working at the dumping site (Photographs 3.6.1.1).
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Photographs 3.6.1.1: Workers Working at the Dumping Site without PPEs and Affected by Skin Disease

3.6.2 Degradation of Water Quality 

The most serious impact on the environment, although perhaps the least apparent one is the pollution of surface waters and groundwater. Water pollution is a result of people's throwing garbage into the nearby household area, nearby roadside area, ditches, rivers and streams. It is also due to the leachate produced by the decomposition of solid wastes in open dumps. In Sylhet City, River Surma is polluted from different sources. However, one of the most important reasons for degrading the water pollution is inappropriate waste disposal. The following Photograph 3.6.2.1 is the evidence of how spreading of the waste from open dumping site degrade the surrounding environment. The migration of leachate to adjacent water body is also a serious environmental problem. 
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Photographs 3.6.2.1: Spreading of the Waste due to Open Dumping Degrade the Surrounding Aquaculture and Water Body
3.6.3 Soil Pollution  

Another visible negative effect of open dumps is the aesthetic deterioration of where the wastes are dumped within the City and villages in the nearby area of the Lalmatia dumping ground. The consequent devaluation both of the land where the garbage dumps are located and the surrounding areas. The degradation of the soil quality is another harmful impact because of the varied nature of substances mixed in to the soil. There is a brick field adjacent to the dumping site which is abandoned now due to operation of the uncontrolled dumping site (Photograph 3.6.3.1)
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Photographs 3.6.3.1: Site Office of an Abandoned Brick Field and Spreading of Leachate in the Surrounding Area
3.6.4 Air Pollution 

Solid waste disposal in open dumps (Photograph 3.6.4.1) deteriorates the air quality near the dump site. The smoke from burning waste goes to the air; wind-borne dust during dry seasons may convey harmful microorganisms that cause respiratory infections, and nose and eye irritation. Open burning of waste and tires emits huge  pollutants into the atmosphere. Uncontrolled burning of waste at dump sites releases fine particles which are a major cause of respiratory disease. In addition,  permanent bad odors are a serious nuisance factor due to open dumping of the wastes. Improper waste collection from residents and secondary transfer station and transportation by the open truck also spread bad odor. Due to bad smell, the passengers and transport operators have to close windows and  cover nose to avoid bad smell when they pass by the dumping site. With bad smell, hundreds of flies enter the vehicles. 
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Photographs 3.6.4.1: Evidence of Open Burning at the Dumping Site
Open dumping also releases methane from decomposition of biodegradable waste under anaerobic conditions. Excess Methane may causes fires and explosions and is a major contributor to global warming. 

3.6.5 Risk to Urban Development 
Efficient solid management facility is the pre-requisite of a modern City. Hence, open dumping of the wastes cause deterioration of the environmental as well as all socio-economic condition. In consequence, it may cause property prices to drop, and jeopardizing the expansion and development of the City.

3.7 Conclusions 

The solid waste management system is totally under resourced, leading to inadequate waste collection and transfer facilities and improper disposal pattern that pollute urban environment and public health. In fact, effective and appropriate methods from household collection to dumping site are not being used. The personnel of conservancy section is not well trained. In fact, professional waste management personnel is not available in the existing waste management system. The allocated budget for the conservancy section and available resources and equipment is insufficient for providing facilities for proper collection, storage and disposal. Lack of strategic planning for the long-term solution for the municipal waste management is also a major constraints  achieving effective solid waste management system. In addition, low level of community awareness  on environmental aspects and participation of the City dwellers in the process are also a major barrier for effective SWM. 

There are severe adverse impacts on the environment and public health due to open dumping. To stop further deterioration of physical environment of the surrounding area and improving the living condition in the adjoining villages and core City, the current SWM system need to be changed immediately with more sustainable SWM system. This requires new waste management facilities from household collection to disposal site. As a part of the new SWM system, the existing dumping will be improved with other facilities. 
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CHAPTER 4: SUBPROJECT DESCRIPTION
CHAPTER 4: SUBPROJECT DESCRIPTION
      4.1    Subproject Setting and Current Situation 
The dumping ground is located at Mouja-Gotatikor which is under Kuchai Union Parishad and South Surma Upazila. The dumping ground is situated at outside of the City Corporation area. However, it is beside the City Corporation demarcation area. Dumping Ground” is 7 km away from City center and situated by the site of Sylhet – Fenchuganj Highway. The parts of the area (Village: Gagna Nagar and Alampur) under Gotatikor and Habinondi are major affected area of the existing dumping ground. The location map, topographic features and lay-out plan of the proposed dumping site is shown in Figure 4.1.1 and Figure 4.1.2. 
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Figure 4.1.1: Location Map of the Lalmatia Dumping Ground
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Figure 4.1.2: Topographic View of the Dumping Ground

The major environmental and infrastructural features adjacent to the dumping ground have been collected by the site investigation. The major environmental and infrastructural features are given below:

	Side / Direction
	Major Environmental  and Infrastructural Features

	North
	Proposed housing area, scattered residential houses about 500m far from the site

	South
	Vacant low wet land like khal, 1 hatchery and 1 brick field, dyke constructed by the hatchery owner. 

	East
	Varera Beel, Meddi Beel, Louhajang Beel, few agricultural land 

	West
	Sylhet –Fenchuganj Road, proposed housing area 


The existing dumping ground is almost occupied by the wastes. The dumping ground is not normally subjected to external flooding and or flash flood. However, partial filling of the low-land adjacent to the site by the dumped materials and construction of dyke by the hatchery owner reduces natural drainage facilities of the Khal and Beel. During monsoon season and heavy rainfall, the wash-out dumped materials spread nearby area and degrade the environmental quality. The villagers from Ganga Nagar and Alampur have complaints about the bad odor spreading from the dumping ground. Field investigation also confirmed thousands of birds’ presence in the dumping ground which spread dumped materials in the affected area. The current situation of the Lalmatia dumping site is further elaborated in the following Photographs 4.1.1.   
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Photographs 4.1.1: Current Situation of the Lalmatia Dumping Ground
The workers do not use any personal protective equipment which may cause severe occupational and public health hazard. In fact, this is entirely an open dumping site without any measures for the environmental protection which causes environmental degradation of the surrounding area. 
4.2    The Envisaged Project Activities and Implementation Process       

The general activities of the subproject includes: construction of the semi-pucca site office and construction of the labor shed with other amenities. 
Specific Activities:
· Construction of the 744 m of 11 m height RCC retailing wall in order to stop spillover of solid waste and liquid wastes to adjoining wetland areas;
· 300 mm sand filling at the base;

· 75 m CC work above the sand layer;

· 200 mm RCC work above the CC work;

· 150mm thick sand layer above the RCC work;

· Providing synthetic layer;

· Laying 100mm dia lateral pipe @10m c/c;

· 300mm graded gravel below geo-membrane;

· One layer geo-membrane/geo-textile mat grade;

· Fixing the cells and areas for hazards waste;

· Construction of office building for ensuring good management practices;

· Construction weigh bridge and car parking place;

· Construction of leachate collection tanks to hold waste water and later pumping or draining out if necessary;
· Construction of internal roads with drains;

· Creating washing facility dump truck/ other vehicle/ equipment;

· Installation of two tube wells with pumps;

· Installation of Gas Ventilation Pipe;

· Creating cover soil storage area in order to cover dumped garbage on regular basis

The improved dumping ground will have operational life of 10 years with average dumping of 250 MT solid wastes each day. The SCC should enhance their resources capacity in order to proper operation and maintenance of the dumping site. 
      4.3 Subproject Plan, Design, Standard, Specification, Quantification

      4.3.1   Subproject Plan
The whole work has been subdivided by two packages: MGSP/SCC/2018-19/W-09 and MGSP/SCC/2018-19/W-10. It is important to note that this study includes both the packages MGSP/SCC/2018-19/W-09 and MGSP/SCC/2018-19/W-10. The package wise subproject detail is given in the following Table 4.3.1.1.  
Table 4.3.1.1: Package wise Subproject Details
	Package number
	Estimate Cost 
	Type of Work
	Status

	MGSP/SCC/2018-19/W-09  
	269.962 million BDT 
	Renovation and improvement of the existing dumping ground at Lalmatia
	Design finalized and tender under process 

	MGSP/SCC/2018-19/W-10
	242.168 million BDT 
	Renovation and improvement of the existing dumping ground at Lalmatia 
	Design finalized and tender under process 


4.3.2 Design Principal, Specification and Quantification 
Project Proponents and Facilities to be provided 
· Attempt has been taken for optimum use of the dumping site at least for 10 years;
· Due to high ground water and yearly flood level – RCC retaining wall (6m below road level and 5m above road level) around the dumping site with RCC bottom seal provided;
· For waste disposal, cell method has been considered with day cover. Accordingly, the area has been divided into several cells with service area;
· Office (1 no. building) facilities for management of dumping site operation and maintenance;
· Waste cells for gradual filling;
· Weigh Bridge (1 no.) for inspection and measure towards acceptability of waste to fill;
· Area for dumping hazardous waste;
· Area for medical waste disinfection plant;
· Area for pilling of capping soil for day cover of waste fills;
· Vehicle and equipment waiting and washing facility;
· Under drainage for leachate collection –perforated HDPE pipes in gravel pack;
· Leachate treatment-2 nos. pond (size: 30m x 15m x 2m) has been considered with floating aerator;
· A laboratory facility has been provided for monitoring of leachate, ground and surface water quality of dumping site area (BOD, COD, pH measuring equipment);
· Installation of the compressor pump- 2 nos. 
	Design Consideration of the Dumping Site for Improvement Work 

	Design Life (in yr):
	
	
	
	10
	

	Population Base year:
	
	
	
	2020
	

	Average per Capita Waste Production (kg/person/day)
	0.3
	

	Density of Waste before compaction (kg/cum)
	
	600
	

	Density of Waste after compaction (kg/cum) 
	1700
	

	Depth of fill (m)
	 
	 
	 
	
	1
	

	Depth of Cover Soil (m)
	
	
	
	0.15
	

	Allowance for Edges and Services (%)
	
	
	30
	

	Average Lorry Capacity (ton)
	
	
	
	3~5
	

	Maximum number of Lorries at Face
	
	
	3-4
	


Hydro-geological Data and Other Relevant Information 

· Dumping site area


:  7.67 acres land owned by SCC 
·  Road level as per digital survey
:  10 (arbitrary)

·  Level of original soil (start filling)
:  4

·  Average level of waste fill

: 9.7

·  Av. Annual flood level

: 8.5

· Highest flood level of 20 yrs. recurrence: 9.4

·  Highest water level


: 5.73

·  Lowest water level


: 3.90

·  Soil quality up to 15m (N value)
: 5~16

·  Soil quality from 15m to 20m (N value): 5~16 


·  Soil quality from 20m to 25m (N value): 5~16 

For designing of the dumping site, digital survey has been conducted (digital survey map is shown in Figure 4.3.2.1).  
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Figure 4.3.2.1: Digital Survey Map of Dumping Site 
Detailed design of the proposed dumping site is shown in the Figure 4.3.2.2, Figure 4.3.2.3, Figure 4.3.2.4, Figure 4.3.2.5, Figure 4.3.2.6 and Figure 4.3.2.7.
[image: image39.jpg]



Figure 4.3.2.1: Lay-out Plan of the of the Lalmatia Dumping Ground
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Figure 4.3.2.2: Layout- plan of Waste Cell and Facilities
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Figure 4.3.2.3: Layout- plan of Leachate Collection Facilities
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Figure 4.3.2.4: Sectional Diagram of the Proposed Dumping Site
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Figure 4.3.2.5: Design of Retaining Wall (11m long)
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Figure 4.3.2.6: Design of Retaining Wall (5 m long)   
4.4 Subproject Schedule 
The tentative schedule of construction of the subproject is:

(a)  Subproject Duration (months)   : 17 Months


(b)  Tentative Start Date    
   : 25 October, 2018


(c) Tentative Completion Date  
   : 24 March, 2020
The daily construction hours will normally include regular working time. However, daily working hours may vary based on the on-site condition.  The detailed work program will be prepared by the contractor with the assistance of the PIU of SCC. Then it will be shared with the PMU, LGED and DSM consultants. In addition, the detailed work program will also be shared with the Bank as per requirement.  
4.5 Resources and Utilities 
Construction Materials

Major construction materials for the renovation and improvement of the dumping ground are mentioned below. These will be procured from different sources.

· Soil for covering;
· Bitumen for internal road;
· Asphalt for internal road;
· Cement;
· Sand;
· Stone chips;
· MS rod;
· Water;
· PVC pipe;
· G.I Pipe;
· Wood;
· Bricks;
· Bricks chips;

· Geo Textile;
· Gravel.
Resource and Utilities Requirement
· Construction material and fuel;

· Utilities (water, electricity, sewerage, waste disposal and others);

· Other infrastructure road, drain to support the subproject.
Specification

· Structural materials will be mainly reinforced concrete and brick masonry;
· Reinforcing steel will be structural grade plain round bars and high strength deformed bars;
· Concrete will generally be made of Ordinary Portland Cement, local sand and brick jhama chips or crushed stone;
· Brick masonry work will be done with first class burnt clay bricks and cement-sand mortar;
· All these are locally available materials with proven strength and performance. Local craftsmen are familiar with their use and application. Their use will ensure economy as well as performance, strength and durability.
 4.6 Operation of the Dumping Site 
· No engineering design will be effective unless proper was disposal is ensured;
· Mode of operation will depend on quality and quantity of waste, technology available for delivery, spreading, compacting and environmental standard to be maintained.

Major components to be considered for operation:
1. Vehicle operation – control of incoming and leaving vehicles;

2. Disposal operation – control of dumping, compaction and day cover;
1. Vehicle Operation
      Traffic Flow Management:

· Systematic flow of dump trucks, trailers and heavy equipment;

· Flow of traffic in a definite route. 
     2.    Disposal Operation
      Disposal Method: 
·  Cell method (like leaf) – a widely used method for waste disposal. 

· Cells of day waste – covered with 15~20cm layer of soil or stabilized waste. 

[image: image45.png]Celi for 1 Day’s Waste

Daily Cover




Figure 4.6.1: Cell Configuration of Waste Disposal Like Leaf   

Cell Configuration
· A Cell – accommodate one day's waste but not too large to limit leachate production. 

· Day’s Cell height – 2~2.5 m with 30-50cm layers to allow for more uniform compaction. 

· Cell width shall be sufficient to allow for 4-5 vehicles to discharge the waste at the same time (i.e. minimum 18 m).

· Finally – plantation with grass or low height plant/bushes

Capping Materials
·  Free from plastic, glass, paper and other identifiable matters. Clay, composed organic waste, and treated sludge are best.

· Should be stock pile at specified area.

· Covering layer prevents – waste from being scattered by wind, emission of bad odors, rain water infiltration, breeding of harmful vectors and also deter insects, flies. 

Access
· Proper access and way-out – required for smooth operation.

· Measures to avoid congestion of vehicles:
· Provision of several routes for access and way-out;
· Sufficient road width and smooth road surface of semi-permanent nature, suitable for all season;
· Space for parking and maneuver to position near the working face;
· Temporary access road will be constructed over the top of the completed fill area.

Spreading and Compaction
Manually operated 

·  vehicle off-loading – too close to the working face;

·  The spreading of waste – done by using ‘Rack’ to fill the void and to finish the top surface at correct level;
· Level of filling – to be maintained continuously for easy navigation and to prevent rainwater infiltration;
·  Day’s fill is covered by capping soil of 15~20cm thick except work face if scheduled to Continue;
·  Maneuvering of vehicle over completed fill area – give some compaction of fill. 

Mechanically operated
·  Vehicle off-loading – within 10m-15m from the work face;

·  Bulldozer – used in pushing, spreading and leveling the waste. 

· Front-end loaders – less capable in spreading and leveling of waste, but useful for cutting, loading, transporting, depositing and spreading of capping materials.

Spreading and Compaction (mechanically)
·  Spreading and compaction of waste –done by "Push Down" or "Push Up" methods on a slope by a chain dozer as shown Figure 4.6.2.
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Figure 4.6.2: Mechanical Spreading and Compaction by Push Down and Push Up Methods
· “Push Down” method – adopted when the platform or temporary road is higher. Also suitable for weight season.

· “Push Up” method – adopted when the platform or temporary road is lower than the filling area;

· Number of passes of the chain dozer – 3 to 5 for compaction of spread waste layer;

· Thickness of layers – 30 to 50 cm. 

· Slope – 1: 1.5~3 at the boundary of the waste cell. 

Construction and Operation of Working Road:
·  Working road – to dispose waste at designated areas construction of working road for vehicle movement is needed;
·  Raising the level of working road – is a continuous process as the height of filling increases;
·  Material for working road – usually construction debris 1m thick over compacted old waste. Availability at site to be ensured. Steel plates with welded bar may be used on top of working road in the rainy season;
· Width of working road – about 6 m. 
Drainage of Working Road
· Drainage on working road – to remove rainwater and leachate accumulated on the working road and to be constructed before rainy season. Accumulated rainwater and leachate may damage the road and make the waste carrying vehicle difficult to operate.
·  Slope of drain – properly sloped at the edge of the working road between the road and slope of waste with soil cover. 
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Figure 4.6.3: Drainage System at the Working Road
Leachate Treatment:
· 2 nos. ponds (collection pond and purification pond) (size: 30m x 15m x 2m) has been considered with floating aerator. Treatment of leachate is necessary before disposal to surface water or land to minimize any risks of environmental degradation. Biological treatment is done through aeration in the leachate ponds by an air blower. Aeration keeps the leachate aerobic and prevents odor emission;
· Leachate recirculation in the filing area increase the decomposition rate of waste and provide further treatment of the leachate by exposing it to anaerobic conditions. During the dry seasons the leachate recirculation shall be done regularly to reduce the cost of leachate treatment and to moisten the disposed waste. This fastens the decomposition process. However, during the rainy season the recirculation shall be done as required to prevent overflow of the leachate pond. 300mm graded gravel bed connected to stone jacket around the gas vent pipes will be installed for receiving re-circulated leachate. 300 mm graded gravel bed (32 to 64 mm) with stone jacket will work as a trickling filter and enhance treatment of leachate;
· The accumulated sludge in the sedimentation pond and at the bottom of aeration pond shall be pumped as and when required and deposited over the disposed waste in the dumping site.

Emission Gas through Gas Vent:

Emission of gas in large dumping site may be a problem from risk of firing. It can be reduced by erecting gas vent through waste. Gas vent is made of perforated uPVC pipe surrounded by stone aggregate jacket in west cell. It is necessary to increase the height of the gas vents as waste height increases. Gas vents emits the generated gas in to air and minimize risk of firing.  

Handling of Hazardous Waste:

Generally dumping site is not designed for hazardous waste. SCC may reject the hazardous waste disposal at the dumping site. Highly hazardous waste like battery, electric & electronic waste, tire, pesticide & insecticide, any type of chemical and its container, lubricant, used needle & syringe, other infected clinical waste, etc  may be shorted out in transfer station (secondary collection center) and burnt out in incineration plant. Hospitals/clinics authority may be compelled by law to handle the clinical waste. If the dumping site is to receive the other hazardous waste it should be collected and dispose off in separately marked well fenced area. The workers who will handle the hazardous waste must use personal protective equipment with full body protection in order to avoid any contact with the wastes. Handling of the hazardous waste needs special measures. Some key measures for handling of the hazardous waste are: 
· Segregate hazardous wastes and materials from nonhazardous wastes and materials;

· Use tanks and containers specially designed and manufactured to incorporate features appropriate for the wastes they are intended to carry;

· If drums or other containers are used to transport waste, containers should be in good condition and compatible with the waste and are adequately secured in the transport vehicle;

· Adequately label all transport tanks and containers to identify the contents, hazards, and actions required in various emergency situations.

· Conduct regular training and exercises for site staff regarding emergency procedures;

· Firefighting equipment appropriate to the type of waste received at the site should be available;

· Minimize the storage of flammable liquids on site (e.g. fuel, flammable wastes).

CHAPTER 5: BASELINE ENVIRONMENTAL CONDITION
CHAPTER 5: BASELINE ENVIRONMENTAL CONDITION 
5.1 Physical Environment 

5.1.1 Geology, Soils and Geomorphology  

Sylhet City is located within the Surma-Kushiyara floodplain region where there are hills and basins which constitute one of the most distinctive regions in Bangladesh. Surma-Kushiyara floodplain comprises the floodplain of the rivers draining from the eastern border towards the Sylhet Basin (Haor Basin). The relief generally is smooth, comprising broad ridges and basins, but it is locally irregular alongside river channels. The soils are mainly heavy silts on the ridges and clays in the basins. The physiography of Sylhet consists mainly of hill soils, encompassing a few large depressions known locally as "beels". 

This area is subject to flash floods in the pre-monsoon, monsoon and post-monsoon seasons, so the extent and depth of flooding can vary greatly within a few days. Normal flooding is mainly shallow on the ridges and deep in the basins, with flood depths tending to the Haor Basin. The basin centers (Haors) stay wet in the dry season. According to Soil Resource Development Institute (SRDI), soil of the Sylhet region is classified as Calcareous and Non-calcareous brown. Calcareous brown soils comprise pale brown to olive brown, friable, loamy and clay soils. The general soil classification of Bangladesh is given in the Figure 5.1.1.1. The soil available around the site can be used for covering waste materials. But additional clay may be required to be brought from outside.
Boring and quality analysis of soil has been performed at the similar dumping ground under the project of Urban and Environmental Health Sector Development Program. Hence, data from that study is being used (Table 5.1.1.1) for the primary evaluation of the soil type.
Table 5.1.1.1: Type of Soil in Different Depths

	Depth of sample
	Description

	0-1.5 ft
	Silty Clay

	1.5-3 ft
	Light Brown Clay

	3-4.5 ft
	Light Brown Clay

	4.5 ft-6 ft
	Brown Fine Sand

	6-7.5 ft
	Brown Fine Sand

	7.5-9 ft
	Brown Fine Sand

	9-10.5 ft
	Brown Fine Sand

	10.5-12 ft
	Brown Fine Sand

	12-13.5 ft
	Brown Fine Sand

	13.5-15 ft
	Brown Fine Sand
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Figure 5.1.1.1: General Soil Classification of Bangladesh  
5.1.2 Topology and Floodplains
The Sylhet is dominated by the rivers Surma, Kushiyara, Khowai, Dholai, Monu, Kalni and Piain rivers and their tributaries, which drain large quantities of water from the Himalayan Mountains into the Bay of Bengal, through a complex delta system of tidal tributaries and creeks, formed by sediment deposited by the rivers. The physiography of Sylhet consists mainly of hill soils, encompassing a few large depressions known locally as "beels" which can be mainly classified as oxbow lakes, caused by tectonic subsidence primarily during the earthquake of 1762. 

Figure 5.1.2.1 is representing the bio-ecological regions of Bangladesh shows the Surma Basin Floodplain where the north eastern region, accommodating the City of Sylhet, belongs. This region of Bangladesh comprises the most productive ecosystems of the world. 

The topography of the proposed dumping site is mostly flat and at grade with the adjacent and approach road. No elevation changes occur within or around the site. 
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Figure 5.1.2.1: Bio-ecological Map of Bangladesh
Floodplains are the natural lowlands alongside rivers, which are inundated each year in the monsoon as the increased volumes of water overflow river banks. These zones are important ecologically as they are the areas into which the adults of many species of fish migrate to breed. Floodplains are rich in nutrients from the inundated soil and decaying vegetation, and are also rich in food in the form of dead insects, soil invertebrates, and aquatic plankton that frequently bloom under such conditions. They are also protected from the strong currents in the main river, so are ideal areas for young fish to feed and grow, before entering the main river when water levels decrease. These areas also frequently attract large numbers of water birds, to feed on the juvenile fish in the shallow waters. 

This area falls under the AEZ-22: Northern and Eastern Piedmont Plains. This is a discontinuous region occurring as a narrow strip of land at the foot of the northern and eastern hills. The area comprises merging alluvial fans which slope gently outward from the foot of the hills into smooth low lying basin. Grey Piedmont soils and Noncalcareous Grey Floodplain soils are the major general soil types of the area. Soils of the area are loams to clays in texture having slightly acidic to strongly acidic reaction. General fertility level is low to medium. The districts included in this AEZ are Sherpur, Netrokona, Sunamganj, Sylhet, Moulvi Bazar, Habiganj, Brahmanbaria and Comilla. 

Elsewhere in the country floodplains have been similarly affected by flood protection schemes, land reclamation and urban development, and there is little doubt that such areas are far less productive than they once were. Even in the more rural areas the quality of floodplains is degraded, in this case by agricultural development, which exposes floodwaters to pesticides and fertilizers in the soil and crops. 

5.1.3 Land-use Pattern

In most urban areas, the expansion has been inadequately planned and controlled, because of ineffective planning and inadequate policing of the planning laws and implementation of the land use policies. As a result, inappropriate mixes of land uses are commonplace (e.g. residential and industrial), and areas have grown without the provision of supporting infrastructure (water, sanitation, schools, hospitals, etc). Planning problems are compounded by natural and anthropogenic factors, which include: seasonal flooding, which limits the use of large areas; population expansion, which puts a high demand on land; and the high proportion of urban poor, who have little alternative but to erect makeshift shelters on vacant land, increasing the slum areas.

The urbanization pattern of Sylhet City is characterized by haphazard growth. Land use follows a similar general pattern in most towns and cities, with mainly urban uses in the centre and residential in the outskirts. The town centre normally houses the main business and commercial districts, and contains shops and offices lining the roads, often in high-rise developments. There are also service industries in these areas, including restaurants, convenience stores, vehicle repair etc, plus residential units, often above the shops and offices. The urban fringe generally contains the better quality residential developments. There are also shops and retail outlets, but less industry. There is also some agriculture in the outskirts, particularly in the rural parts of the City.

The proposed site for improvement work is  owned by SCC and at present being used for dumping of solid waste from the entire Sylhet City. There are no existing structures or sheds used by the waste pickers/ scavengers.
5.1.4 Climate and Meteorology

The climate in the subproject area is humid and sub-tropical, with a typical three season pattern. During the winter season (November-February), cool winds blow from the north-east. The weather is cool and dry. Rainfall, however, shows variations over the last decade (2002-2011) between 1394 mm in July 2004 and 0 mm in January 2003. Average minimum temperatures show, over the same period, variation between 11.5°C in January 2006 and 7.7°C in January 2011. Similarly, the maximum yearly temperature also varies like 38.0°C in May 2006 and 36.4°C in May 2004. Rainfall also increases, and this period is characterized by unstable weather. The monsoon begins in May-June as hot air rises over the Indian subcontinent, creating low pressure areas into which rush the cooler moisture-laden winds from the Indian Ocean and the Bay of Bengal. Around 70-80% of the annual rain falls during this time. The rain is often accompanied by strong winds, sometimes exceeding 100 km/h. Temperature and rainfall both decline post-monsoon, returning rapidly to the winter lows.

Wind data from the Bangladesh Meteorological Department Climate Division suggests that wind directions vary month-to-month in Sylhet, though predominantly in the NW, S, and NE directions. As the dumping site is far away by about 7 kilometers south of the City, windborne odor does not have any impact on the City Center. However, windborne odor has significant impact on the nearby villages.  

Although weather patterns are broadly similar throughout the country, differences in topography, winds and other factors produce some quite marked local variations. This is particularly evident in the annual rainfall of around 4,939 mm in 2010 (last ten years’ maximum) and 5620 mm in 1998 (last thirty years’ maximum) in Sylhet. Average dry temperature, maximum and minimum temperatures, rainfall patterns and wind speed pattern are represented as under based on the raw data obtained from the Bangladesh Meteorological Department (Figure 5.1.4.1, Figure 5.1.4.2 and Figure 5.1.4.3)
.
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Figure 5.1.4.1: Climate Data for Sylhet City Corporation, Bangladesh
The "mean daily maximum" (solid red line) shows the maximum temperature of an average day for every month for Sylhet. Likewise, "mean daily minimum" (solid blue line) shows the average minimum temperature. Hot days and cold nights (dashed red and blue lines) show the average of the hottest day and coldest night of each month of the last 30 years. Wind speeds are not displayed per default, but can be enabled at the bottom of the graph. The precipitation chart is useful to plan for seasonal effects. Monthly precipitations above 150mm are mostly wet, below 30mm mostly dry. 

Wind Speed

The diagram for Sylhet shows the days per month, during which the wind reaches a certain speed where the last of winter and pre-monsoon creates steady strong winds from February to April, and calm winds from June to October. Wind speed units can be changed in the preferences (top right).
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Figure 5.1.4.2: Wind Speed data for Sylhet City Corporation, Bangladesh
Wind Rose diagram

The wind rose for Sylhet shows how many hours per year the wind blows from the indicated direction. Example SW: Wind is blowing from South-West (SW) to North-East (NE).


[image: image52]
Figure 5.1.4.3: Wind Rose Model for Sylhet City Corporation, Bangladesh
5.1.5 Hydrology

Most of Bangladesh lies within the floodplains of the Ganges, Jamuna and Meghna rivers, which drain a catchment of around 1.72 million km2 in India, Nepal, China, Bhutan and Bangladesh. Only 8% of the catchment is within Bangladesh, and because of its topography, flood-risk and population density, the quality and quantity of surface waters are major issues for the country. Sylhet lies in the North Eastern Region of Bangladesh, and it is situated on the bank of river Surma. All rivers in the region show large seasonal variations in flow, and discharge in the Jamuna for example fluctuates between <5,000 cumecs in the dry season to a maximum of around 67,000 cumecs in the monsoon.

Like other towns and cities of Bangladesh, Sylhet City dwellers, use both surface and groundwater as a source of domestic water. Principal difference lies in use of supply water based on treatment with some application of chlorine in Sylhet and other population centers. Pollution of rivers is a major problem, because of the discharge of industrial wastewater and untreated sewage. 
5.1.6 Drainage System

Sylhet is famous for predominantly two rivers; one is Surma and the other is Kushiyara. After entering into modern Karimganj District in south Assam, Barak divides in two, with the northern branch being called the Surma River and the southern the Kushiyara River. At this point the river enters the Sylhet Depression (or trough) which forms the Surma Basin. The Surma is fed by tributaries from the Meghalaya Hills to the north, and is also known as the Baulai River after it is joined by the south-flowing Someswari River. The Kushiyara receives tributaries from the Sylhet Hills and Tripura Hills to the south, the principal one from the Tripura Hills being the Manu. The Kushiyara is also known as the Kalni River after it is joined by a major offshoot (distributary) from the Surma. When the Surma and the Kushiyara finally rejoin in Kishoreganj District above Bhairab Bazar, the river is known as the Meghna River.

The river system of Sylhet drains large quantities of water from the Himalayan Mountains into the Bay of Bengal, through a complex delta system. According to previous data, this area is affected in historical severe flood events such as 1988, 1998, 2004, 2007 and 2012. Due to River Surma and Kushiyara, this area is subject to flash floods in the pre-monsoon, monsoon and post-monsoon seasons. So the extent and depth of flooding can vary greatly within a few days. Furthermore, in Bangladesh maximum annual rainfall occur in Sylhet which is about 5000mm. In the recent time water logging has become a major problem in Sylhet City due to continuous heavy rain, delay discharge of storm water and inadequate drainage system. As per flood zoning map in Bangladesh (Figure 5.1.6.1), this area lies in the flood prone area (consisting all categories of flood). 
The dumping ground is not normally subjected to external flooding and or flash flood. However, partial filling of the low-land adjacent to the site by the dumped materials and construction of dyke by the hatchery owner reduces natural drainage facilities of the adjacent Khal and Beel. During monsoon season and heavy rainfall, the wash-out dumped materials spread nearby area and degrade the environmental quality. 
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Figure 5.1.6.1: Location of Sylhet City Corporation in Flood Zone Map of Bangladesh

5.1.7 Water Resources

Sylhet City is suffering from a great shortage of domestic water supply. At present, water supply system of SCC is mainly dependent on ground water which fulfils only 40% of demand of its total population. The rest of the people are deprived from the water facilities of City Corporation and they mainly depend on hand pump tube wells. Unfortunately, the arsenic contamination in and around the City has made the use of ground water risky for drinking purpose. Although water is being collected from the River Surma via a surface water treatment plant in Topkhana, that can meet a very little portion of the need of City people. Obviously, the water quality of the River Surma is of very important concern to the water utilities to be used as an alternative source of water supply for SCC. But the water of Surma River is contaminated day by day by the direct and indirect disposal of the solid wastes, domestic and municipal sewage and agricultural run-off to the river. The City is blessed by some natural hilly canals, which are responsible for discharging the storm water to the River Surma. Unfortunately, these canals are contributing greatly in pollution of river water.

5.1.8 Seismic Effects

The National Seismic Zoning Map (Figure 5.1.8.1) produced by the Geological Survey of Bangladesh (GSB, 1978), divides the country into three regions: a high risk zone between Mymensingh and Sylhet in the north and north-east; a medium risk zone stretching diagonally from Rajshahi in the north-west through Dhaka and Comilla to Khulna and Cox’s Bazar in the south-east; and a low-risk zone in the south and south-west, around Khulna and Barisal. In the medium risk zone, shocks of moderate intensity are possible, with a probable maximum magnitude of 6-7 on the Richter scale. Seismic events in Bangladesh are relatively infrequent but historically have been severe. The Assam earthquake of 1897 was the largest in the region’s history, when a force of 8.7 on the Richter scale caused extensive damage across Assam, Bengal and Bihar. 

The Sylhet trough, a sub-basin of the Bengal Basin in northeastern Bangladesh, contains a thick fill (12 to 16 km) of late Mesozoic and Cenozoic strata that record its tectonic evolution. Stratigraphic, sedimentologic and petrographic data collected from outcrops, cores, well logs, and seismic lines are here used to reconstruct the history of this trough. The Sylhet trough occupied a slope/ basinal setting on a passive continental margin from late Mesozoic through Eocene time. Subsidence may have increased slightly in Oligocene time when the trough was located in the distal part of a foreland basin paired to the Indo-Burman ranges. Oligocene fluvial-deltaic strata (Barail Formation) were derived from incipient uplifts in the eastern Himalayas. Subsidence increased markedly in the Miocene epoch in response to western encroachment of the Indo-Burman ranges. Miocene to earliest Pliocene sediments of the Surma Group was deposited in a large, mud-rich delta system that may have drained a significant proportion of the eastern Himalayas.
The National Seismic Zoning Map of Bangladesh clarifies the seismological status of the various regions of the country. The City of Sylhet falls within the high-risk zone. The earthquake risk factor for this zone – 1 is 0.25, while the risk factors for zone – 3 and zone – 2 are 0.075 and 0.15 respectively.
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Figure 5.1.8.1: Earthquake Zones of Bangladesh

5.2. Biological Environment 

5.2.1 Habitats, Aquatic Life & Fisheries 
The main physical features of Bangladesh are its mainly flat and low-lying topography, the dominant presence of the major rivers that drain enormous catchments in surrounding countries, a seasonal monsoon that swells river volumes for several months each year, and the resulting floods that inundate large areas of land. It is not surprising therefore that those aquatic habitats are the country’s most important ecological resources. 

There is a wide array of aquatic habitats throughout the country: natural and man-made, permanent and ephemeral, of varying sizes and characteristics. The rivers and floodplains are the most important, as they support species that are exploited by man, are the most productive of the habitats, and attract other important species, such as birds. However, as in other environmental sectors, the rapid urbanization and industrialization of the country and its expanding population (particularly the urban poor who use natural resources to supplement both food and income) have brought large scale damage and degradation to these areas. 

In Sylhet region nine wetland habitat systems were identified as of outstanding national and international importance for their nature conservation values. They are: (1) TanguarHaor; (2) PashuaBeel, GurmarHaor; (3) HakalukiHaor; (4) Hail Haor; (5) Kaliajuri Area; (6) Companiganj Area; (7) Bara Haor; (8) KawadighiHaor; (9) BalaiHaor. On the other hand, other sites of national importance are: (1) Hail Haor Fish Ponds; (2) PatachatalBeel and BorachatalBeel, MaijeilHaor; (3) ChalniaBeels, DamrirHaor; (4) EraliBeel; (5) DekharHaor; (6) AilaBeel and adjacent beels, PangerHaor; (7) KanamaiyaHaor including PakertalaBeel; (8) Bara Beel, BanuarBeel, and PalairBeel, MatianHaor; (9) MedaBeel and UglarBeel, UbdakhaliHaor; etc. 

There are a variety of other aquatic habitats throughout the country, and in urban areas these include man-made lakes in residential neighborhoods, permanent and ephemeral pools in natural lowlands (known as beels), and flooded borrow pits excavated for building material. These are generally of little ecological value as the water is frequently polluted, and these areas are often characterized by dense growths of the water hyacinth (Echicornicacrassipes), which out-competes other plants through its rapid growth, although species such as water chestnut and lotus can be seen in places. 

5.2.2 Flora and Fauna

The City of Sylhet is almost denuded of the trees and vegetation that once had beautified and made its environment congenial to terrestrial ecology specific of this area. Rapid and continuous growth in the City population has encouraged various land-grabbers and mushroom growth of land development firms with a resultant erasure of wetlands, trees, greeneries, vegetation and forest lands in and around the City and replaced by widespread concrete jungles in the name of high-rise buildings. The urban terrestrial fauna include Mango, Jackfruit, Coconut, Banana, Betel nut, Amra, Mahogany, Koroi, Debdaru, Guava, Dumur, Banana, Bamboo bushes, Shimul, Koroi, Jam, Banyan, Neem, Boroi, and Bagan-bilas.  There are some roadside planted trees such as Mango, Koroi, Akashi, Rain Tree, and Jam in the subproject area. 
Some common local birds such as Choroi, Bok, Crow and Shalik etc. were found in the subproject area. There are thousands of local birds especially Crow is a major contributor for spreading of the waste materials. The low wet land is covered with aquatic plants like water hyacinth, Calcacia and naturally grown shrubs and herbs. 
5.2.3 Protected Areas and Endangered Species

Important conservation areas are invariably well away from centers of inhabitation for obvious reasons. Nevertheless, there are certain areas in the towns and cities that are protected because of their ecological or scientific interest. These are mainly created by man and are intended primarily for entertainment and leisure purposes (such as zoo gardens, civic parks and children’s gardens), and are of little interest in terms of nature conservation or species diversity. Figure 5.2.3.1 has been taken from a report prepared under the contract funded by USAID for Integrated Protected Area Co-management (IPAC) for community based climate change adaptation: planning through Nishorgo network. In this study, four clusters have been identified: Sundarbans, south-eastern, Sylhet and central. It is clear that Sylhet cluster is the biggest among the sensitive protected areas of Bangladesh. This area is very much resourceful and ecologically sensitive. The nearest protected and environmentally sensitive haor areas are about 50 kms from the proposed dumping site.
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Figure 5.2.3.1: Integrated Protected Area Co-management Clusters and Sites

5.3. Environmental Quality                           

5.3.1. Air Quality

Air quality is significantly better in the City of Sylhet compared to those in Cities of Dhaka, and Chittagong where rapid pace of urbanization, industrialization and overcrowding create major air quality problems. 

The main atmospheric pollutants are those produced by vehicles and industries and in particular by the burning of fuels. These include particulate matter, hydrocarbons, carbon dioxide, carbon monoxide, and sulfur dioxide, oxides of nitrogen, lead, ammonia and hydrogen sulfide. Many of these cause respiratory problems in humans, plus other diseases if substances accumulate in the tissues. The main causes of the poor air quality are: 

i. Poor roads and traffic management leading to severe traffic congestion; 

ii. Use of high sulfur diesel by buses and trucks, and inadequate control of emissions;

iii. Heavy industrialization, and use of cheaper high-sulfur fuels (coal, wood and tires) by smaller industries like brick kilns; and

iv. Poor solid waste management, so burning is the common method of treating garbage. 

Surveys by the DoE show level of Suspended Particulate Matter (SPM) and sulfur dioxide (SO2) in Sylhet and other cities that exceed Bangladesh Air Quality Standards, and levels of atmospheric lead that are above World Health Organization (WHO) standards. These should fall over the next few years however, as laws are enforced reducing the number of two-stroke vehicles, and consumers change to vehicles using lower cost unleaded petrol and compressed natural gas. 
The primary data for the air quality analysis is not available now. However, Sylhet City Corporation will perform ambient air quality monitoring and results will be incorporated in the study.  
5.3.2. Water Quality

From a recent study
 it was revealed that the water quality of the charas (streams flowing from the hilly areas) are very far from the standards and thus this polluted water is polluting Surma River water to a great extent. It can also be concluded that the water quality of the charas are deteriorating day by day. The main reason behind this was found as the direct connection of the sewerage network of the City with the charas. From the study pH was found varies from 6.17 to 7.84. DO was found very low, even nil in some canal water; minimum average value (for whole year) of DO was detected as 2.1 mg/l in Bolram Chara. Maximum BOD5 was detected as 6.4 mg/l and maximum average value (for whole year) of BOD5 was found as 3.0 mg/l in Guali Chara. Maximum Total Solids, Dissolved Solids and Suspended Solids were found 589, 438 and 252 mg/l respectively; maximum average values (for whole year) of these parameters were 330 mg/l (Mora Gang), 194.2 mg/l (Bolram Chara) and 135.1 mg/l (Mora Gang). Maximum Turbidity was detected as 351 FTU, whereas maximum average values (for whole year) of this parameter was136.8 mg/l in Guali Chara water.

Maximum Nitrate and Phosphate concentration were found 3.7 and 18 mg/l respectively. Maximum average values (for whole year) of these parameters were 1.5 mg/l (Guali Chara) and 9.9 mg/l (Mongoli Chara). It was found that the average concentration of the pollutants in dry season (from November to February) is much higher than in wet season (March to October). From the study it was also revealed that, ‘Guali Chara’ canal is the most polluted canal. Direct discharge of sewage water to the Chara (at Masim Pur and Sobhani Ghat), solid waste dumping (mainly at Subhani Ghat), direct disposal of medical wastes (from Sylhet Bokhkho Badhi Hospital and Sylhet Shoncramok Badhi Hospital at Baluchar and some clinics at Upashahar), open defecation near the Chara (at the slums of Chalibandar and Masimpur), dumping wastes from husking mills (at Masimpur) etc. are responsible for the deterioration of the canal water. Following Guali Chara canal Mongoli Chara, Moragang, Bolram Chara, Malnichara and Kushi Khal come serially according to the severity of pollution.

The distance of the proposed site and effluent discharge point to the river Surma is about 5 kilometers. The leachate from the dumping site will be treated within the site and will be allowed to drain through proper drainage system developed under the project.

SCC officials informed that water table at the locations of the proposed dumping site is about 5 -10 meters below the surface. Hence, there is no problem of water-scarcity. Water for the dumping site will be arranged by digging well. 
Quality analysis of the ground water of the existing dumping ground has been performed by SCC prior to the preparation of the subproject. Ground water sample has been collected from the tube-well is being used in the existing dumping site. Laboratory analysis has been conducted by Center for Research, Testing and Consultancy (CRTC), SUST. Ground water test results are shown in Table 5.3.2.1. 

Table 5.3.2.1: Result of Analysis of Ground Water Sample

	ID
	Parameters
	Unit 
	Sample Concentration
	Bangladesh Standard (ECR-97)

	Sample collected from the tube-well is being used in the existing dumping site
	pH
	
	6.6 (pH meter reading)
	6.5 -8.5

	
	E C
	
	165 (EC meter reading )
	-µs/cm

	
	E Coli
	
	0 (by MFM method)
	0 n/100ml 

	
	COD
	(mg/l)
	5.0
	4

	
	BOD5
	(mg/l)
	2.0
	0.2

	
	Lead (Pb)
	(mg/l)
	Less than detection limit 
	0.05


COD and BOD5 are higher than Bangladesh national standard. 

A detailed investigation of the ground water quality has been performed by SCC through different boreholes where samples were collected from the different depth. Location of the bore holes and samples detailed were discussed here. 

BH-1 (North-West Corner of the dumping site)- distance of BH from the periphery of dumping site is 50 ft and depth of hole is 130 ft; 

BH-2 ( South-West Corner of the dumping site)- distance of BH from the periphery of dumping site is 200 ft and depth of hole is 170 ft; 

BH-3 ( South-West Corner of the dumping site)- distance of BH from the periphery of dumping site is 110 ft and depth of hole is 180 ft;

BH-4 (East Corner of the dumping site)- distance of BH from the periphery of dumping site is 80 ft and depth of hole is190 ft;

BH-5 (South-West Corner of the dumping site)- distance of BH from the periphery of dumping site is 20 ft and depth of hole is 280 ft.

Samples were collected following standard procedure and quality analysis has been performed on various parameters. Test results are shown in Table 5.3.2.2. 

Table 5.3.2.2: Result of Analysis of Ground Water Samples
	Parameters 
	Sample-1 from BH-1
	Sample-2 from BH-2
	Sample-3 from BH-3
	Sample-4 from BH-4
	Sample-5 from BH-5
	BD Standards

	Total Alkalinity (mg/l)
	2
	1
	1
	1
	2
	NM

	BOD (mg/l)
	5
	1
	0.4
	2.6
	0.4
	0.2

	Iron (mg/l)
	0.2
	0.1
	0.07
	0.2
	0.1
	0.3-1

	pH
	6.62
	6.58
	6.54
	6.52
	6.59
	6.5-8.5

	Turbidity (NTU)
	15
	12
	5.15
	13
	4.78
	10

	Aluminium (mg/l)
	0.52
	0.55
	0.47
	0.47
	0.5
	0.2

	Barium (mg/l)
	4.5
	4.2
	4
	4.1
	2
	0.01

	Cadmium (mg/l)
	0.0002
	0.0001
	0.0001
	0.0001
	0.0001
	0.005

	Chloride (mg/l)
	300
	450
	299
	250
	290
	150-600

	Chromium (mg/l)
	0.029
	0.023
	0.023
	0.025
	0.027
	0.05

	Cobalt (mg/l)
	0.128
	0.119
	0.125
	0.127
	0.08
	NM

	Copper (mg/l)
	0.37
	0.25
	0.28
	0.28
	0.24
	1

	Lead (mg/l)
	0.0015
	0.0017
	0.0013
	0.0012
	0.0013
	0.05

	Manganese (mg/l)
	0.45
	0.52
	0.5
	0.5
	0.59
	0.1

	Nickel (mg/l)
	0.025
	0.031
	0.023
	0.025
	0.024
	0.1

	Nitrate (mg/l)
	12.1
	11.8
	11.7
	11.55
	11.3
	10

	Phosphate (mg/l)
	7
	6.85
	6.8
	6.5
	5.2
	6

	Zinc (mg/l)
	0.82
	0.82
	0.82
	0.815
	0.8
	5


Note: Yellow marked denotes higher concentration than national standards. 

NM: Not mentioned 

Quality analysis of the surface water of the existing dumping ground has been performed by SCC prior to the preparation of the subproject. Surface water/waste water samples were collected from three different locations. Laboratory analysis has been conducted by Center for Research, Testing and Consultancy (CRTC), SUST. Surface water test results are shown in Table 5.3.2.3. 

Table 5.3.2.3: Result of Analysis of Surface Water Samples
	ID
	Parameters
	Unit 
	Sample Concentration
	Bangladesh Standard/ Standard for In-land Surface Water (ECR-97)

	Sample -1 (collected from entry point of the working area of the dumping ground )
	pH
	
	7.1 (pH meter reading) 
	6.5 -8.5

	
	E C
	
	1650 (EC meter reading )
	-µs/cm

	
	E Coli
	
	100/100ml (by MFM method) 
	0 n/100ml 

	
	COD
	(mg/l)
	82.5
	200

	
	BOD5
	(mg/l)
	39.6
	50

	
	Lead (Pb)
	(mg/l)
	Less than detection limit 
	0.1

	Sample -2 (collected from midpoint of the working area of the dumping ground )
	pH
	
	7.4 (pH meter reading) 
	6.5 -8.5

	
	E C
	
	1554  (EC meter reading) 
	-µs/cm

	
	E Coli
	
	80/100ml (by MFM method) 
	0 n/100ml 

	
	COD
	(mg/l)
	102.0
	200

	
	BOD5
	(mg/l)
	46.8
	50

	
	Lead (Pb)
	(mg/l)
	Less than detection limit
	0.1

	Sample -3 (collected from last section of the working area of the dumping ground )
	pH
	
	7.4 (pH meter reading) 
	6.5 -8.5

	
	E C
	
	1538 (EC meter reading) 
	-µs/cm

	
	E Coli
	
	75/100ml (by MFM method) 
	0 n/100ml 

	
	COD
	(mg/l)
	76.0
	200

	
	BOD5
	(mg/l)
	48
	50

	
	Lead (Pb)
	(mg/l)
	Less than detection limit
	0.1


Quality analysis of ground water and surface has been performed at the similar dumping ground under the project of Urban and Environmental Health Sector Development Program. Hence, data from that study is being used for the primary evaluation of the ground water and surface water quality. Ground water samples were collected from the different wells located at different locations. The depths of the wells are reported to be within 180 to 200ft. One surface water sample was collected from the adjacent water body located at the South Eastern Boundary of the dumping site. Testing of the water samples were done in Bangladesh Council of Scientific and Industrial Research (BCSIR). Ground water test results are shown in Table 5.3.2.4 and surface water test results are shown in Table 5.3.2.5.
Table 5.3.2.4: Result of Analysis of Ground Water Samples
	ID
	Parameters
	Concentration
	Test Method  (APHA)

	Sample 1
	PH at 25.20c
	6.24
	4500- H+.B

	
	E. Conductivity 
	115 µS/ cm
	2510.B

	
	Lead (Pb)
	Less than 0.01 mg/L
	3113.B

	
	Cadmium (Cd)
	Less than 0.001 mg/L
	3113.B

	
	Chromium (Cr)
	0.014 mg/L
	3113.B

	
	Arsenic (As)
	Less than 0.005 mg/L
	3114.C

	
	Iron (Fe)
	8.91 mg/L
	3113.B

	
	Mercury( Hg)
	Less than 0.001 mg/L
	3112.B

	
	Fluoride (F)
	Less than 0.5 mg/L
	4110.B

	
	Chloride (Cl) 
	4.33 mg/L
	4110.B

	
	Bromide (Br)
	Less than 1 mg/L
	4110.B

	
	Nitrite (N02)
	Less than 1 mg/L
	4110.B

	
	Nitrate (N03)
	Less than 3 mg/L
	4110.B

	
	Sulphate (S04) 
	Less than 4 mg/L
	4110.B

	
	Sodium (Na)
	17.4 mg/L
	3500-Na.B

	
	Potassium (K)
	1.74 mg/L
	3500-K.B

	
	Calcium (Ca)
	7.33 mg/L
	3111.B

	
	Magnesium (Mg)
	2.09 mg/L
	3111.B

	
	Temperature 
	27.40C
	2550.B

	
	BOD
	0.61 mg/L
	5210.B

	
	COD
	6.0 mg/L
	5220.B

	
	Ammonium (NH4)
	1.11 mg/L
	3500.B


	ID
	Parameters
	Concentration
	Test Method  (APHA)

	Sample 2 
	PH at 25.40c
	6.33
	4500- H+.B

	
	E. Conductivity 
	175 µS/ cm
	2510.B

	
	Lead (Pb)
	0.031 mg/L
	3113.B

	
	Cadmium (Cd)
	Less than 0.001 mg/L
	3113.B

	
	Chromium (Cr)
	0.016 mg/L
	3113.B

	
	Arsenic (As)
	Less than 0.005 mg/L
	3114.C

	
	Iron (Fe)
	13.7 mg/L
	3111.B

	
	Mercury( Hg)
	0.001 mg/L
	3112.B

	
	Fluoride (F)
	Less than 0.5 mg/L
	4110.B

	
	Chloride (Cl) 
	4.2 mg/L
	4110.B

	
	Bromide (Br)
	Less than 1 mg/L
	4110.B

	
	Nitrite (N02)
	Less than 1 mg/L
	4110.B

	
	Nitrate (N03)
	Less than 3 mg/L
	4110.B

	
	Sulphate (S04) 
	Less than 4 mg/L
	4110.B

	
	Sodium (Na)
	18.3 mg/L
	3500-Na.B

	
	Potassium (K)
	2.86 mg/L
	3500-K.B

	
	Calcium (Ca)
	17.7 mg/L
	3111.B

	
	Magnesium (Mg)
	2.72 mg/L
	3111.B

	
	Temperature 
	27.40C
	2550.B

	
	BOD
	Less than 0.2 mg/L
	5210.B

	
	COD
	2.0 mg/L
	5220.B

	
	Ammonium (NH4)
	1.73 mg/L
	3500.B


	ID
	Parameters
	Concentration
	Test Method  (APHA)

	 Sample 3
	PH at 25.60c
	6.41
	4500- H+.B

	
	E. Conductivity 
	182 µS/cm
	2510.B

	
	Lead (Pb)
	0.136 mg/L
	3113.B

	
	Cadmium (Cd)
	Less than 0.001 mg/L
	3113.B

	
	Chromium (Cr)
	0.014 mg/L
	3113.B

	
	Arsenic (As)
	Less than 0.005 mg/L
	3114.C

	
	Iron (Fe)
	15.5 mg/L
	3111.B

	
	Mercury( Hg)
	Less than 0.001 mg/L
	3112.B

	
	Fluoride (F)
	Less than 0.5 mg/L
	4110.B

	
	Chloride (Cl) 
	4.53  mg/L
	4110.B

	
	Bromide (Br)
	Less than 1 mg/L
	4110.B

	
	Nitrite (N02)
	Less than 1 mg/L
	4110.B

	
	Nitrate (N03)
	5.99 mg/L
	4110.B

	
	Sulphate (S04) 
	Less than 4 mg/L
	4110.B

	
	Sodium (Na)
	18.7 mg/L
	3500-Na.B

	
	Potassium (K)
	2.84 mg/L
	3500-K.B

	
	Calcium (Ca)
	17.2 mg/L
	3111.B

	
	Magnesium (Mg)
	2.59 mg/L
	3111.B

	
	Temperature 
	27.30C
	2550.B

	
	BOD
	0.64 mg/L
	5210.B

	
	COD
	4.0 mg/L
	5220.B

	
	Ammonium (NH4)
	1.88 mg/L
	3500.B


	ID
	Parameters
	Concentration
	Test Method  (APHA)

	Sample 4 
	PH at 25.70c
	6.50
	4500- H+.B

	
	E. Conductivity 
	177 µS/cm
	2510.B

	
	Lead (Pb)
	0.074 mg/L
	3113.B

	
	Cadmium (Cd)
	Less than 0.001 mg/L
	3113.B

	
	Chromium (Cr)
	0.018 mg/L
	3113.B

	
	Arsenic (As)
	Less than 0.005 mg/L
	3114.C

	
	Iron (Fe)
	13.7 mg/L
	3111.B

	
	Mercury( Hg)
	Less than 0.001 mg/L
	3112.B

	
	Fluoride (F)
	Less than 0.5 mg/L
	4110.B

	
	Chloride (Cl) 
	4.06 mg/L
	4110.B

	
	Bromide (Br)
	Less than 1 mg/L
	4110.B

	
	Nitrite (N02)
	Less than 1 mg/L
	4110.B

	
	Nitrate (N03)
	Less than 3 mg/L
	4110.B

	
	Sulphate (S04) 
	Less than 4 mg/L
	4110.B

	
	Sodium (Na)
	18.3 mg/L
	3500-Na.B

	
	Potassium (K)
	2.29 mg/L
	3500-K.B

	
	Calcium (Ca)
	18.0 mg/L
	3111.B

	
	Magnesium (Mg)
	2.41 mg/L
	3111.B

	
	Temperature 
	27.30C
	2550.B

	
	BOD
	0.24 mg/L
	5210.B

	
	COD
	2.0 mg/L
	5220.B

	
	Ammonium (NH4)
	1.54 mg/L
	3500.B


Table 5.3.2.5: Result of Analysis of Surface Water Sample
	Particular of  supplied sample
	Parameters
	Concentration
	Test Method  (APHA)

	Surface water collected from the dumping site 
	PH at 26.90c
	6.41
	4500- H+.B

	
	E. Conductivity 
	717 µS/cm
	2510.B

	
	Lead (Pb)
	0.061 mg/L
	3113.B

	
	Cadmium (Cd)
	Less than 0.001 mg/L
	3113.B

	
	Chromium (Cr)
	0.013 mg/L
	3113.B

	
	Arsenic (As)
	Less than 0.005 mg/L
	3114.C

	
	Iron (Fe)
	7.55 mg/L
	3111.B

	
	Mercury( Hg)
	Less than 0.001 mg/L
	3112.B

	
	Fluoride (F)
	Less than 0.5 mg/L
	4110.B

	
	Chloride (Cl) 
	46.0 mg/L
	4110.B

	
	Bromide (Br)
	Less than 1 mg/L
	4110.B

	
	Nitrite (N02)
	Less than 1 mg/L
	4110.B

	
	Nitrate (N03)
	Less than  3 mg/L
	4110.B

	
	Sulphate (S04) 
	Less than 4 mg/L
	4110.B

	
	Sodium (Na)
	26.0 mg/L
	3500-Na.B

	
	Potassium (K)
	61.2 mg/L
	3500-K.B

	
	Calcium (Ca)
	49.2 mg/L
	3111.B

	
	Magnesium (Mg)
	20.5 mg/L
	3111.B

	
	Temperature 
	27.30C
	2550.B

	
	BOD
	25.3 mg/L
	5210.B

	
	COD
	54.5 mg/L
	5220.B

	
	Ammonium (NH4)
	25.9 mg/L
	3500.B


From the test results it is shown that except BOD, COD, turbidity, aluminum, barium, nitrate, phosphate other parameters are within the Bangladesh Standards. It has been considered remarkable that the analyzed samples show no severe degree of pollution though they were collected from a polluted environment. Actually, the results discussed in this report provide a basic analysis on the contamination level of surface and ground water at the dumping site. The City Corporation is recommended to perform further sampling to evaluate the quality of the ground water and surface water as earliest. Then the quality of the ground water and surface water will be further verified from the test results. The test results will also be incorporated in this study. 
5.3.3. Noise and Vibration

Noise level data is not available. From the field visit it is revealed that, noise generated due to the vehicle movement, bus and rail, and crowded Bazar area. Vehicles such as buses, trolleys, pick-up, and trucks, motor cycles, CNG, rickshaws and private cars are frequently pass through the roads. Thus, these vehicles use horns which are main source of noise. However, they are within the tolerable limits in most cases. 

The primary data for the noise and vibration is not available now. However, Sylhet City Corporation will perform noise level measurement as a part of the analytical monitoring. Then this study will be updated by using noise level data. 

5.3.4. Soil Quality
Quality analysis of soil has been performed at the similar dumping ground under the project of Urban and Environmental Health Sector Development Program. Hence, data from that study is being used for the primary evaluation of the soil quality. Two soil samples were collected under that study and testing of the samples were done in Bangladesh Council of Scientific and Industrial Research (BCSIR). Soil sample test results are shown in Table 5.3.4.1. 
Table 5.3.4.1: Result of Analysis of Soil Samples
	ID
	Name of Parameters
	Concentration

	        Sample 1 
	Polycyclic Aromatic Hydrocarbons (PAHs)
	Acenaphthylene
	Not Detectable

	
	
	Anthracene
	Not Detectable

	
	
	Benzo(A) Anthracene
	Not Detectable

	
	
	Benzo(A) Pyrene
	Not Detectable

	
	
	Benzo(B) Fluoranthene
	Not Detectable

	
	
	Benzo(G,H,I) Perylene
	Not Detectable

	
	
	Benzo(K) Fluoranthene
	Not Detectable

	
	
	Chrysene
	Not Detectable

	
	
	Dibenz(A,H) Anthracene
	Not Detectable

	
	
	Fluorene
	Not Detectable

	
	
	Indeno(1,2,3-CD)Pyrene
	Not Detectable

	
	
	Phenanthrene
	Not Detectable

	
	
	Pyrene
	Not Detectable

	
	Poy Chlorobiphenyl (PCB)
	2,2’,3,4,4’,5,5’- Heptachlorobiphenyl
	Not Detectable

	
	
	2,2’,3,4,4’,5’- Hexachlorobiphenyl
	Not Detectable

	
	
	2,2’,4,4’,5,5’- Hexachlorobiphenyl
	Not Detectable

	
	
	2,2’,5,5’- Tetrachlorobiphenyl
	Not Detectable

	
	
	2, 4,4’- Trychlorobiphenyl
	Not Detectable

	
	
	2, 6- Dichlorobiphenyl
	Not Detectable

	
	Volatile Organic Compounds (VOC)
	Chlorobenzene
	Not Detectable

	
	
	CIS-1,2-Dichloroethylene
	Not Detectable

	
	
	Ethylbenzene
	Not Detectable

	
	
	0-Xylene
	Not Detectable

	
	
	P-Xylene
	Not Detectable

	
	
	Styrene
	Not Detectable

	
	
	Tetrachloroethylene
	Not Detectable

	
	
	Toluene
	Not Detectable

	
	
	Trans-1,2-Dichloroethylene
	Not Detectable

	
	
	1,2-Dichlorobenzene
	Not Detectable

	
	
	1,2-Dichloropropane
	Not Detectable


	ID
	Name of Parameters
	Concentration

	        Sample 2 
	Polycyclic Aromatic Hydrocarbons (PAHs)
	Acenaphthylene
	Not Detectable

	
	
	Anthracene
	Not Detectable

	
	
	Benzo(A) Anthracene
	Not Detectable

	
	
	Benzo(A) Pyrene
	Not Detectable

	
	
	Benzo(B) Fluoranthene
	Not Detectable

	
	
	Benzo(G,H,I) Perylene
	Not Detectable

	
	
	Chrysene
	Not Detectable

	
	
	Dibenz(A,H) Anthracene
	Not Detectable

	
	
	Fluorene
	Not Detectable

	
	
	Indeno(1,2,3-CD)Pyrene
	Not Detectable

	
	
	Phenanthrene
	Not Detectable

	
	
	Pyrene
	Not Detectable

	
	Poy Chlorobiphenyl (PCB)
	2,2’,3,4,4’,5,5’- Heptachlorobiphenyl
	Not Detectable

	
	
	2,2’,3,4,4’,5’- Hexachlorobiphenyl
	Not Detectable

	
	
	2,2’,3,4,4’,5,5’- Hexachlorobiphenyl
	Not Detectable

	
	
	2,2’,5,5’- Tetrachlorobiphenyl
	Not Detectable

	
	
	2, 4,4’- Trychlorobiphenyl
	Not Detectable

	
	
	2, 6- Dichlorobiphenyl
	Not Detectable

	
	Volatile Organic Compounds (VOC)
	Chlorobenzene
	Not Detectable

	
	
	CIS-1,2-Dichloroethylene
	Not Detectable

	
	
	Ethylbenzene
	Not Detectable

	
	
	0-Xylene
	Not Detectable

	
	
	P-Xylene
	Not Detectable

	
	
	Styrene
	Not Detectable

	
	
	Tetrachloroethylene
	Not Detectable

	
	
	Toluene
	Not Detectable

	
	
	Trans-1,2-Dichloroethylene
	Not Detectable

	
	
	1,2-Dichlorobenzene
	Not Detectable

	
	
	1,2-Dichloropropane
	Not Detectable


From the test results it is revealed that the parameters are not within the detectable level. The test result gives a primary idea about the quality of the soil at the dumping ground. However, the quality of the soil will be further verified by the laboratory analysis to be performed by the City Corporation.  The test results will also be incorporated for updating the study. 
5.4. Socio-economic and Socio-cultural Environment                                                                                                 

5.4.1. Population: Demographic Profile and Ethnic Composition

The Sylhet City has a high population density, with nearly 500,000 people. It is one of the largest cities in Bangladesh. The Sylhet region is well known for its tea gardens and tropical forests, the City however is currently known for its business boom — being one of the richest cities in Bangladesh, with new investments of hotels, shopping malls and luxury housing estates, brought mainly by expatriates living in the United Kingdom. 

The majority of the City dwellers are Muslims (85%), other religious groups include Hindus (15%), and very few numbers of other religions, mainly Buddhists and Christians (less than 0.1%). The majority of the Muslims are mainly Sunni Hanafi; though there are significant numbers of people who follow Sufi ideals. 

Thousands of foreigners have origins in Sylhet. The largest numbers of people from Sylhet living abroad is in the United Kingdom, with a population of about 300,000 (95% of the Bangladeshi population). Over 150,000 people are Bangladeshi-born, who have migrated to the UK. They are highly concentrated in the east London boroughs, having established themselves within the communities, notably in Brick Lane which has been dubbed as Bangla Town. Sylheti foreigners are known as "Londoni" in Sylhet. Many have also immigrated to the United States—they are mainly spread out across the country, but have a large concentration in New York City and Hamtramck, Michigan. Tens of thousands of Sylhetis are also working as guest workers in the Middle Eastern Gulf states. 

The majority of Bangladesh’s people are Bengalis and approximately 2.5 million are indigenous peoples belonging to 45 different ethnic groups. These peoples are concentrated in the north and in the Chittagong Hill Tracts (CHT) in the south-east of the country. Their historical background, economic activities, social structure, religious beliefs and festivals make them distinctive. There is no specific pocket in the Sylhet City Corporation where indigenous people can be found; rather they have mixed with other people of the community. Within the Sylhet City Corporation, they are getting similar facilities as other citizens there. But they are not having enough opportunities within their own community because they live in different rural areas. 

The main ethnic groups in Sylhet are Khasi, Manipuri, Garo, Patro, Bishnupriya, Tripura and Santal. Although ECDO’s survey identified 35 indigenous groups in total. Among these groups the Manipuri and the Khasi are greatest in population in Sylhet Division. Each group has distinct linguistic and cultural practices. 

It is estimated that more than one hundred thousand indigenous people, (1.5% of Sylhet Division’s population) live in Sylhet Division with various unique difficulties. Almost all of the regions that indigenous people inhabit are among the most remote areas with a large portion of people living a very hard life. An overwhelming majority of the people live below the poverty line. 

Environmental degradation has made their lives even more difficult. They have become the victims of the negative impacts of modernization. 
5.4.2. Settlement and Housing

In most urban areas, the expansion has been inadequately planned and controlled, because of ineffective planning and inadequate policing of the planning laws and implementation of the land use policies. As a result, inappropriate mixes of land uses are commonplace (e.g. residential and industrial), and areas have grown without the provision of supporting infrastructure (water, sanitation, schools, hospitals, etc). Planning problems are compounded by natural and anthropogenic factors, which include: seasonal flooding, which limits the use of large areas; population expansion, which puts a high demand on land; and the high proportion of urban poor, who have little alternative but to erect makeshift shelters on vacant land, increasing the slum areas. 

The urbanization pattern of Sylhet City is characterized by haphazard growth. Land use follows a similar general pattern in most towns and cities, with mainly urban uses in the centre and residential in the outskirts. The town centre normally houses the main business and commercial districts, and contains shops and offices lining the roads, often in high-rise developments. There are also service industries in these areas, including restaurants, convenience stores, vehicle repair etc, plus residential units, often above the shops and offices. The urban fringe generally contains the better quality residential developments. There are also shops and retail outlets, but less industry. There is also some agriculture in the outskirts, particularly in the more rural parts of the City. 

The proposed site at Lalmatia, Sylhet for the improvement work is owned by SCC and at present being used as a dumping site. There are no existing structures or sheds used by the waste pickers/ scavengers.

5.4.3. Traffic and Transport

The main transport systems used in the City are cycle rickshaws, auto rickshaws (mainly known as baby-taxis or CNGs), buses, mini-buses and cars. There are about 80,000 rickshaws running each day. Sylhet is well connected by highways and railway links to Chittagong and Dhaka, as well as other parts of Sylhet. Highway links to India have been established through the Asian Highway. The Sylhet Railway Station is the main railway station providing trains on national routes operated by the state-run Bangladesh Railway. 

The City of Sylhet is served by Osmani International Airport, located at the north of the City. It is Bangladesh's third busiest airport and became an international airport due to the demand of expatriate Bangladeshis and their descendants from the United Kingdom and the United States. The main frequent airlines of the airport are, Biman Bangladesh Airlines, United Airways (BD) Ltd. and domestic flights with GMG Airlines. The airport received its first international arrival on 3 November 2002, with Biman arriving from Kuwait via Abu Dhabi en-route to Dhaka. Work started to upgrade the airport to international standards, including a new terminal building, a jet-way, a taxiway, and expansion of the runway to accommodate wide-bodied aircraft. 
The dumping ground at Lalmatia is well connected with Sylhet-Fenchuganj Highway and has good access with City Center. 
5.4.4. Public Utilities: Water Supply, Sanitation and Solid Waste

Public Utilities are a major problem in all towns and cities in Bangladesh, where many facilities are inadequate to serve the needs of such a large population, after decades of under-funding and neglect. Dhaka is the only area in Bangladesh with a sewer system and this serves only 20% of the population and the sewers are blocked and leaking in many places. Throughout the rest of the country people use a variety of methods including septic tanks, pit latrines, and open defecation. Septic tanks malfunction because of inadequate design, construction or maintenance, or because the high water table impedes the soak-away function. Many buildings, including high-rise developments, have no sanitation system at all, and discharge their effluent into lakes, rivers, drainage ditches or onto open ground, causing unsightly areas, health risks and water pollution. 

Like other cities of Bangladesh, living standard and overall environment, especially the sanitation situation in the slum areas of Sylhet City is miserable. Almost no latrines or urinals are observed here and the inhabitants often defecate at open spaces, hedges, drains and bushes. Only about 16% of the slum dwellers of Sylhet City have access to use sanitary latrines. Moreover, the water they use for drinking and other domestic purposes is far below the permissible water quality standard. As a result many kinds of diseases spread by water, soil, flies, mosquitoes, air etc. The deteriorated sanitation situation causes severe environmental degradation in Sylhet City. Obviously, the improvement of the environmental condition of Sylhet City mostly depends on the improvements of sanitation condition of the slum areas.

In Sylhet urban areas, solid waste management is the responsibility of the Sylhet City Corporation; and in most locations NGOs or CBOs operates the primary collection service, removing waste from houses and businesses each day, mainly on cycle-rickshaws. These carry waste to STS at various locations around the town, from where it is carried for final disposal by vehicles operated by the SCC. There is no properly designed and operated sanitary landfill in SCC. The SCC at present dumping the waste in the dumping site located at Lalmatia in the eastern side of Sylhet-Fenchuganj Road. The process of disposal is by open dumping with little or no management or pest control, and as a result these areas are insanitary and hazardous to public and environmental health. There is no effective medical waste treatment facility run by the SCC. 

5.4.5. Economy and Employment

The socio-economic condition of the northeast region of Bangladesh is different due to presence of hill tracts, tea gardens, forests, and mineral resources as well as for natural calamities. Sylhet is the major City of this region where a large number of low-income workers live in the slum areas. Landlessness, unemployment in the rural areas and facilities of the City are encouraging the migration of rural poor to the Sylhet City and making rush to the slum areas day by day. 

The trend for rural-urban migration is largely a result of a lack of secure employment and sustenance in the rural areas. So people move to the cities where they believe there are better job opportunities. As noted above these rarely materialize and the end result is an increase in the urban poor, and an expansion of the slums. 

Waste pickers observe at the existing dumping site and consist of male, females, and children. This is often their primary source of livelihood made from recycling waste.

5.4.6. Health Facilities

Sylhet City is a very important place for treatment of patients of the entire division, especially people from remote areas who cannot afford their journey to the capital City of Dhaka. Generally, people tend to visit qualified or competent health service providers. But it is also a common tendency to prefer sources, which are cheaper or free of charges. Government health centers can provide low cost health services, but the quality of services is not up to the mark. Low income of the people is a bar to avail of the advantages of improved healthcare facilities available in the private sector. Government hospitals are still important places for treatment particularly for the low income people. 

Private sector has already made substantial investment in setting up hospital, clinics, and diagnostic centers. According to SCC, there are 40 private clinics with 1200 beds rendering health services to the City dwellers. The mushrooming of health facilities, concentrated in urban areas, with modern equipment has increased the average overhead cost and total cost in general. People are now more aware about treatment of their health problems. They prefer to go to qualified doctors or hospitals for treatment of family ailments. Private sector is gradually playing greater role in health care services in urban areas, while NGOs are more active among rural and urban poor. Major Public and Private Hospitals in Sylhet town are: Osmani Medical College Hospital (900 beds), Ragib Rabeya Medical College Hospital (500 beds), North East Medical College Hospital (250 beds), Shahid Shamsuddin Hospital (100 beds), Leprosy Hospital (80 beds), T.B. Hospital (56 beds), Red Crescent Maternity Hospital (40 beds), Police Hospital (28 beds), and Infectious Disease Hospital (20 beds). 

Public health facilities provide good service, but many are under staffed and under resourced, and ratios of beds per numbers of population are inadequate. Facilities are significantly better in the private sector, but care is expensive, and out of reach of any but the wealthier citizens. 
5.4.7. Educational Facilities

The overall literacy rate in the City area (population aged 7 years and above) is 69.73% whereas the national average is 45.3% as per 2001 census. In the City area male literacy rate is 72.85%, while for female, the corresponding figure is 65.76%. The main reason for this is the large-scale immigration to the City area of the families who either are already literate or who after settlement made use of the extensive educational facilities available in the City to make them more competitive in the local job market. It has been reported that the original inhabitants of the City are not as literate as the new settlers. 

Sylhet City is served by Board of Intermediate and Secondary Education, Sylhet and educational institutes like Shahjalal University of Science and Technology (SUST). SUST is the first Science and Technology University established in Bangladesh and is one of the most popular educational institutions in the country. There are also other prominent colleges like Sylhet Engineering College, Murari Chand College, Osmani Medical College and Sylhet Polytechnic Institute. Other notable educational institutions are Jalalabad Cantonment Public School and College, Sylhet Cadet College, Sylhet Agricultural University, Madan Mohan College, Women's College Sylhet, Government College Sylhet, and Sylhet Law College. There are also three private universities in Sylhet, namely Metropolitan University of Sylhet, Leading University and Sylhet International University. The Metropolitan University is one of the top class and high quality educational institutions with very good facilities. Many Muslim families also send their children to Madrasha to learn Arabic; such Madrasha includes the Jamia Tawakkulia Renga Madrasha, one of the oldest institutions in the City. 

In Sylhet, there are also four private medical colleges, which are Jalalabad Ragib-Rabeya Medical College and Hospital, North East Medical College Hospital, Sylhet Women's Medical College and Durre Samad Red Crescent Medical College. 

5.4.8. Power Sources and Transmission

Power problem in the Sylhet region has turned acute over a couple of years as there is a wide gap between the supply and demand. Regular activities in public and private offices and commercial establishments are routinely hampered because of a shortfall of about 50MW of power each day on average. The region accommodates more than 10 million populations leading to an average daily demand of about 100MW of power, while the supply hovers between 40MW and 50MW. As a result the Power Development Board (PDB) has to go for load shedding everyday in a cyclic order in the region and the City. Rural electrification Board provides electricity to the areas other than PDB Circle. About 90% of the household within the project area (i.e. Sylhet Divisional town) other than SCC enjoys the electricity facility supplied by REB.

Power is provided to most urban areas through a network of electricity pylons and poles, mainly located beside roadways. This provides connections to individual houses, and revenue collection is by individual household meters. Generation is insufficient to offer a continuous supply, and the providers operate a system of “load-shedding” whereby they turn off the supply for 1-2 hours each day to conserve the resource. Hotels, businesses and the more wealthy residents increasingly use their own generators to augment the supply from the national grid. 

Power supply for the dumping site will be possible by extension of the existing facility by installation of few electric poles as per design requirement. It might also be required to install a small substation within the dumping site area as per design needs. 

5.4.9. Physical and Cultural Heritage

Sylhet has a history of conquests and heritage from different types of cultures. The City is described as a City of Saints, with the mausoleum of the great saint Hazrat Shah Jalal, who brought Islam to Bengal during the 14th century, being located here. During the next few centuries it was part of the state of Assam during the rule of British India. After independence between India and Pakistan, Sylhet was then part of East Pakistan based on a referendum, and is now part of Bangladesh. It played a major role in the Bangladesh Liberation War during the 1970s. 

Important places of historical interest are: The Shrine of Hazrat Shah Jalal, The Shrine of Hazrat Shah Paran, Shahi Eidgah, Gour Govinda Fort, Kean Bridge, Ali Amjad's Clock Tower, Rampasha, Biswanath (Home of Mystic Poet Hason Raja & Eklimur Raja), Shree ChaitanyaMandir (Nimai), Jainta Rajbari, Malinichora Tea Garden, Kalagul, The shrine of Hazrat Sayyeed Zakir Shah Fatimi and M.C College. There are two museums: Osmani Museum and Museum of Rajas'(Mystic Poet Hason Raja & Folk Museum). Some new urban places of interest are: Dream Land (Theme Park), Adventure World (Amusement Park), Osmani Shishu Udyan (Park), Shah Jalal Bridge. And in rural areas, interesting objects are: Manipuri Para, Handicraft and Sheetal Pati. 
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6.1 The ‘No Subproject’ Scenario

Without subproject implementation, it is not possible to minimize further environmental degradation due to open dumping of the wastes without any environmental protection measures. Hence, it is concluded that the ‘No Project Scenario’ alternative is unacceptable. The potential environmental and socio-economic benefits of implementation of such subproject far outweigh the adverse impacts, all of which can be controlled and minimized to an allowable level.
6.2 Site Alternatives

Sylhet City Corporation does not have any other location. Moreover, land acquisition for the new land will require very complex and lengthy procedure. Under these circumstances, Sylhet City Corporation proposed improvement of the existing dumping ground. Therefore, analysis of the alternative location is not really applicable. It should be noted that DoE has issued site clearance and approved the ToR for EA study for the proposed intervention. So, there is no logical need to look into alternative sites. 
6.3 Analysis of Alternative Design and Working procedure 
A piece of low-lying khas land of about 4.0 acres was planned to be utilized for shifting the bulk of the waste materials of the existing dumping site. It involves getting approval of the Deputy Commissioner which may delay implementation of the subproject.  Hence, SCC now plans to limit project location within 7.67 acres land entirely belonging to the SCC. RCC retaining wall will control seepage of wastes to the khas low-lying area and part by part excavation of existing solid wastes and their compaction will eliminate the need for shifting of the waste to the khas land.   

With the technical challenges, shifting of the dumped materials relate occupational health & safety hazards to the workers to be involved and possibility of the further degradation of the environment if proper measures are not taken. Under these circumstances, optimum compaction of the dumped materials could be another design option for the preparation of the base with different layers. Base preparation with different layers on the compacted dumped wastes will minimize capacity of the dumping ground to so some extent. However, it will minimize occupational health hazards to the workers. 
During construction period, SCC proposes vacant land at north-east side of Lalmatia Dumping Site as a temporary disposal location. Dumping of the wastes at this location relate occupational health & safety hazards to the workers to be involved and possibility of the further degradation of the environment if proper measures are not taken. They are some requirements to be fulfilled before this proposed land to be used: 

· Well constructed dyke at the open end of the site for ensuring that it will not flooded during rainy season and monsoon;  

· Using of impermeable materials/liner/laying of thick polyethylene at the bottom capable to prevents infiltration to the ground;

· Covering of top surface immediately by clay and or other suitable things to avoid any spreading of bad odor.
The preparatory works to be needed for temporary disposal site is sole responsibility of SCC.
6.4 Analysis of Alternative Construction Materials

Sand: River sand quite abundant in the various riverbeds in Bangladesh. For this subproject sand will be collected from these local sources. 
Brick: For brick work in office building, it is better to collect bricks from environmental friendly brick fields. 
Concrete Aggregate: Stone aggregates from Sylhet quarries are commonly used for the manufacture of normal and high strength concrete. Hence, it can be considered for the subproject activities. 
Cement and Steel Reinforcement: Bangladesh produces different classes of ASTM standard cement and high strength deformed bar of 40, 60 and 75 grades. These materials are readily available in Bangladesh.
6.5 Analysis of the Alternative Technologies/ Methods of the Construction
Based on the available technologies in Bangladesh to minimize occupational health and safety risks and for effective use of the human labors, it is highly recommended to adapt mechanical system where possible for instance concrete mixer machine/ready mixed concrete for casting, mechanical vibrator machine, hydraulic excavator, chain dozer, bull dozer and other electro-mechanical equipment as per requirement.
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In this section of the EIA Report, possible environmental impacts that will result from existing solid waste management system and activities to be carried out during construction and operational phase of the project are assessed. Main sources of these impacts are solid and liquid wastes as well as noise, odor and dust emissions. Magnitude of these impacts on such receiving elements of the environment such as air, water and soil are explained under respective subtitles, along with the mitigation measures that are required to be taken in order to minimize these impacts. 

7.1 Impact Identification and Scoping of Impact Areas 

Development activities may cause environmental and social impacts when physical changes caused by construction, operation or decommissioning of facilities interact with sensitive aspects of the receiving, environment, where the receiving environment comprises human beings and human systems plus biological organisms and biological systems. The proposed subproject includes improvement of the existing dumping site with leachate treatment system, access road and other ancillary requirement, waste hauling facilities and improvements to the current SWM system to alleviate existing waste management problems. The potential for impacts arises primarily from the following physical changes:

· Land taken for sitting facilities and infrastructure and for improvement of roads;

· Movement of heavy vehicles;

· Emissions from the waste (leachate, odor, litter, smoke);

· Activity at the dumping site;

· Control of the sites (restriction of access).
7.2 Key Impact Areas 

This section provides an overview of the key environmental and social impacts and a description of the analysis of these impacts that was undertaken in this study.

Land use 

The increased collection of waste throughout the city will lead to a reduction in land spoiled by illicit waste dumping and littering. On balance, it is considered that the potential impacts will be mostly positive. Disposing of waste is however potentially polluting in a variety of ways.

Impacts Related to Potential Ground and Surface Water Contamination

Open dumping of the waste without environmental measures obviously have adverse impact on the surrounding environment especially degrading the quality of the wetlands, natural khal and beels adjacent to the dumping ground. The wetlands and ground water resources are also anticipated to be affected without proper planning, designing and operation of the dumping site. Decomposing waste within the dumping site and during collection and transfer is potentially very polluting if it comes into contact with water resources. 
Socio-economic Impacts

The land of the existing dumping ground belongs to the Sylhet City Corporation. The entire subproject intervention will be performed within the existing site premises. Therefore, there is no additional land to be required. In the dumping site, access to the facilities will be restricted to selected personnel. As a result, the individuals who collect valuable wastes for resale will have their livelihoods affected. The existing dump site is not organized and the waste disposal is haphazard. Hence, the waste pickers are not common and very few. To minimize any livelihood affects for the waste pickers, it is recommended that the City Corporation will engage them in the operation and maintenance of the dumping site. 
General Environmental Quality
A major purpose of the project is to improve environmental quality. There will be effects in terms of odor and air quality impacts (associated with waste decomposition and waste burning as well as dust from construction and vehicle movements), noise (traffic and site operations), visual and landscape impacts (the visual impression created during operations, the appearance after closure, and the potential presence of windblown litter). There is also a potential impact from vermin such as flying insects, scavenging birds, rats, etc. if the facilities are not operated in accordance with good practice. The stakeholders place will great importance on the maintenance of good environmental quality at the dumping site and the management procedures to control these are therefore a key focus of the EIA. 
Potential Impact of Generated Gas

Generation of gas in the dumping site is a product of the degradation of waste materials. With its high content of methane and toxic and inflammable gases, the generation of gas poses significant risks to human, animal and plant health and life. The risk is greatest where gas is allowed to build-up in confined spaces, such as within buildings or in collapsed void spaces within the deposited waste. Accordingly, the study has investigated how the design incorporated measures to minimize these risks, and assessed the residual impact to be minimal.

7.3 Other Impacts

Other potential impacts of the proposed project are not expected to cause significant impacts either because of the nature of the site or due to the relative ease with which they can be avoided or mitigated. 

Seismic Impacts

All practicable engineering and operational mitigation measures have been incorporated in to the design to minimize any potential impact from seismic activity. 

Impacts Related to Off-site Sourcing of Soil for Cover

The soil available at the local sources mainly will be used for covering of the waste. Hence, there is no huge amount of soil need to be outsourced for the covering of the waste. Therefore, impact related to off-site sourcing of soil is insignificant. 

Impacts Related to Contamination of Water Resources by Fuel Spillage

Potential contamination exists for fuel/lubricant spillage in the waste reception area from activities associated with vehicle refueling, repair and maintenance. These are readily controlled by good operational practices.

Potential Health Impacts of MSW Disposal
The operational practices advocated for site management and operation are designed to minimize any potential health risks from the disposal of the wastes. The potential health risks during storage, collection, transportation and disposal of the waste can be significantly minimized through effective use of the personal protective equipment. However, there are additional requirements to be needed to minimize health and safety impacts. 
Impacts Related to Emission of Greenhouse Gases

Emission of greenhouse gases such as methane under the proposed subproject is expected to be considerable less than in comparison with the current solid waste disposal and dumping practices, due to gas collection and venting system.

Impacts Related to Biodiversity and Ecological Habitats

The entire project intervention will be performed within the existing site premises. Accordingly, the development is likely to have little impact on biodiversity or ecological habitats.

Impacts Related to Littering and Cleanliness during Waste Transit
Covered dump truck will be used for the transportation of the waste from the secondary transfer station to the dumping site. The open bulk-loaded containers/truck will be covered by sheet or netting. This practice will ensure that waste materials do not spill on the public roads. As a result, impacts related to littering and cleanliness during waste transit will be less. 

Impacts on the Cultural Heritage
There is no historically important site near to the proposed site. Hence, it is anticipated that there will be no likely impacts on the cultural heritage due to the subproject intervention.   

7.4 Specific Impacts on the Physicochemical & Socio-economic Environment and Health & Safety  

7.4.1 Air Quality Impacts and Mitigation 

a. Odor Impact and Mitigation

Odors at dumping site are generated from:
· The movement, placement and decomposition of waste;

· Generated gas; and

· Collection, storage and treatment of leachate. 

Waste transported to the dumping site is likely to have already undergone some decomposition and as a result, may be odorous on arrival at the dumping site. Specified procedures for waste disposal include a range of measures intended to provide effective control of odours during waste deposition, primarily the disposal of waste in defined cells, the compaction of waste and the application of cover to prevent prolonged exposure of vulnerable wastes to the atmosphere. These measures will be implemented on site as routine operational practice. 
Generated gas in the dumping site also has significant potential to generate odour impacts. These can be minimized through the collection and gradual venting of gas. Both of these measures are incorporated in the proposed design.

Odour may also be generated from the leachate treatment pond. However, effective treatment of leachate may reduce odour generation. In fact, odours can be minimized but can never be eliminated entirely. Accordingly, potential impacts are considered to be negative and of moderate significance. 

b. Dust Impact and Mitigation 

Dust emissions are likely during all significant construction activities. Dust from the construction of internal road works, and site facility construction are all likely to impact ambient air quality. In the case of the proposed site, there are no nearby dwellings or occupied buildings likely to be affected. It is proposed that dust generated from dumping site operations will be minimized and managed through good site practices, as follows:

· Ensuring that there is no burning of waste on site; and

· Construction of well-formed and well-maintained site roads throughout the site;

· Compaction of the deposited waste and application of cover material;

· Regular water spraying at the construction site will significantly reduce dust impacts.  

With judicious application of these mitigation measures the quantity of dust emissions can be kept to a minimum.

c. Vehicle and Equipment Exhaust Emissions and Mitigation 

The vehicle to be used for the transportation of the materials, equipment, and machinery during construction phase may emit black smoke emission. The vehicles to be used for the transportation of the waste to the disposal site, hydraulic excavator, and compaction machine, compressor pump etc. may emit black smoke emission. The vehicle and equipment exhaust emission may degrade the baseline air quality although impact is anticipated as so small to detect. It is also noted that since the number of vehicles delivering waste to the dumping site is not huge. Accordingly, no significant impact on ambient air quality is anticipated as a consequence of traffic movements. Overall, the potential impact of vehicle and equipment exhaust emissions resulting from subproject intervention is considered to be minimal. 
This impact can be minimized through the use of modern, well-maintained and regularly serviced vehicles, equipment, and machinery scheduled to operate. 
7.4.2 Noise and Vibration

The subproject will have likely impacts on noise quality during construction phase due to mobilization of the equipment, vehicles movement for the transportation of the materials, using of hydraulic excavator, mechanical compaction machine, concrete mixer machine, vibrator machine, pile rig etc. The subproject will have likely impacts on noise quality during operation phase due to the vehicles to be used for the transportation of the waste to the disposal site, hydraulic excavator, and compaction machine etc. There is no adjacent residential settlement. Hence, the generated noise does not have any impact on the neighbourhood. However, the noise generation due to the subproject activities may disturb the workers if proper measures are not taken. The impacts are anticipated to be limited and within the limit.
Mitigation Measures

· This impact can be minimized through the use of modern, well-maintained and regularly serviced vehicles, equipment, and machinery scheduled to operate;

· Switching off unnecessary or idle equipment;

· Preventative maintenance of equipment to minimize noise generation;

· Proper maintained dump truck and controlled use of the hydraulic horns by the dump truck will minimize undue noise generation during loading-unloading and transportation of the wastes;
· Transportation of the construction materials, construction machinery and transportation of the waste have to be carried-out during the scheduled times, and mainly during the day;

· RCC work should be performed during the scheduled times;

· Avoid use of steel cutter, concrete mixer machine and vibrator machine at night;

· If applicable and needed, all powered mechanical equipment and machineries will be fitted with noise abating gear such as mufflers for effective sound reduction. 
7.4.3 Impact on Roads and Traffic & Mitigation

Except any roadside work and road side materials storage, the subproject does not have any likely impacts on the local traffic system. Effective traffic operation of the dump truck/transportation vehicles in the transport route will minimize any adverse impacts on the local traffic system.  The contractor should plan to transport the construction materials from early construction phase, than hauling of the entire volume in the short duration in the final construction phases.

Approximate road travel distances between the proposed dumping site and the City is 7 km. it is anticipated that collector trucks would take 15 -20 minutes to reach the site from the City Center. All waste disposal vehicles will need to access the site via Sylhet-Fenchuganj Highway.

It is anticipated that the disposal vehicles are expected to make up to 6- 7trips/day/truck. The waste delivery traffic represents a minor traffic increase in the early operation phase compared to existing light traffic flows. As a proportion of the 'slow-moving' vehicles, the waste delivery traffic to the site, it is not anticipated that there will be any significant impact on the speed of road users or the capacity of the road during operation phase. 
During construction phase, interruption of the local traffic system due to the subproject activities will be monitored closely. Then separate traffic management plan will be provided if required. However, the following safeguard measures are recommended to minimize the impacts associated to the traffic movement: 

· Strict traffic regulations should be put in place;
· Inform local people about the subproject activities;

· Ensure schedule deliveries of material/ equipment during off-peak hours;

· Place traffic sign/cautionary sign at critical points to avoid undue traffic congestion and associated traffic control measures to limit possible disruption;

· The place of construction works should be fenced off with fences if required and should be isolated from general public access and marked with signs to ensure safe movement. 

7.4.4 Occupational Health and Safety 

The most important risks associated with the construction activities are listed below:

· Exposure to the sunlight- workers are being exposed to the sun for long hours;

· Exposure to the high temperature, and humidity for a long time resulting in dehydration;

· Contact with the hazardous substances and wastes pose risks of  the infections and diseases;

· Risk of the poor air quality due to bad odor;

· Risk of the collision (traffic);

· Risks from the head loads for carrying materials;

· Risks of using of the machinery in motion such as steel cutter; 

· Risk associated to the sudden bad weather working conditions;

· Risk associated due to haphazard work by the workers.
General Requirements for the Workers’ Health and Safety 

The key salient features of the general requirements for the workers’ health and safety stated is presented in Table 7.4.4.1.
Table 7.4.4.1:  General Requirements for the Workers Health and Safety 
	Issues
	Requirements

	Health and Hygiene
	· Cleanliness at the site premises and workers living places and at the Labor Shed;

· Arrangement of the proper ventilation and temperature at the Labor Shed;

· Protection against dust and furnace by using of the nose masks and covering of the head and body;

· Proper disposal of the wastes and effluents;

· Provision of the adequate latrines and separate toilets for the women;

· Sufficient dustbins for the solid waste management system.

	Safety and First Aid Box
	· Using of the personal protective equipment (helmet, gloves, ear plug, goggles, nose mask, safety boots);

· Precautions during work on or near machineries in motion;

· Head loads are prohibited;

· First aid facilities should be provided and maintained;

· Ensure first aid box with the necessary medicine at the labor shed;

· The first aid kit should include adhesive bandages, regular strength pain medication, gauze, and low grade disinfectant.

	Compensation for Accidents at Work
	· Contractors will bear medical treatment costs. If any severe accidents such as loss of hands, legs or loss of working ability or any case of death needs compensation- (the amount of the compensation should be fixed considering the type of accidents).

	Dust and Fumes
	· For any dust, fumes, or other impurities likely to be injurious to the workers, effective measures shall be taken to prevent their accumulation and its inhalation by the workers.

	Overcrowding
	· No labor room should be overcrowded.

	Latrines and Urinals
	· Sufficient latrines shall be provided;

· Latrines shall be maintained in clean and sanitary condition;

· Latrines shall be adequately lighted and ventilated.

	Disposal of Wastes and Effluents
	· Proper disposal system for the solid waste and effluent is required;

· Waste bins must be provided by the contractor at labor shed.


The most significant occupational health and safety impacts typically associated with workers at waste management facilities include:

· Accidents and injuries;
· Chemical exposure;
· Exposure to pathogens and vectors.
Infections of skin, eye, and respiratory system; accidents such as bone and muscle disorders resulting from the handling of heavy containers, infecting wounds resulting from contact with sharp objects; poisoning and chemical burns resulting from contact with small amounts of hazardous chemical waste mixed with general waste; and burns and other injuries resulting from occupational accidents at disposal site or from methane gas explosion at dumping site. 
Additional Requirements for Workers' Health and Safety:  

· Conduct compaction of wastes in thin layers using heavy equipment and place regular cover material over each compacted layer of waste, so that any underground fires within a waste cell are not able to spread throughout the dumping site and lead to significant cave-ins;
· Ventilate generated gas so that underground fires and explosions do not occur;
· Use lower slopes (e.g., 5:1) at high seismic risk areas, with regular drainage of water so that saturated conditions do not develop and lead to slope subsidence;
· Provide workers with appropriate protective clothing, gloves, respiratory face masks and slip-resistant shoes for waste transport workers and hard-soled safety shoes for all workers to avoid puncture wounds to the feet. For workers near loud equipment, include noise protection. For workers near heavy mobile equipment, buckets, cranes, and at the discharge location for collection trucks, include provision of hard hats;
· Prohibit eating, smoking, and drinking except in designated areas;
· Provide all equipment with enclosed air conditioned cabs and roll-over protection;
· Restrict access to dumping site such that only safety - trained personnel with protective gear are permitted to high-risk areas;
· Vaccinate solid waste workers for hepatitis A and B, rabies,  tetanus, diphtheria, polio, typhoid, and in endemic areas against encephalitis;
· Develop medical surveillance standards and protocols, including baseline and follow-up medical examinations (e.g., overall fitness and strength, heart condition, pulmonary function, allergies/asthma, vision, auditory acuity, hepatic and renal function, standard clinical laboratory tests (e.g., CBC, SMA-22 biochem profile), vaccination and disease history, surgical history, musculoskeletal condition, sensitivity to heights or claustrophobia, vertigo/dizziness, incidence of seizures, etc.), routine survey of workers about job tasks performed and their physiological responses to their job tasks.
7.4.5 Impacts on Social Environment and Common Property Resources  

Through comprehensive study, it is revealed that impacts are expected not to be severe and to be largely manageable. The following Table 7.4.5.1 presents impacts on socio-economic environment and common property resources. 

Table 7.4.5.1: Impacts on Social Environment and Common Property Resources 

	Social  Components
	Impacts on IECs
	Impact Significance

	Community Perception
	The local community people welcome this subproject and there is no visible objection from them. 
	Significant (+ve)

	Employment and Business Opportunity
	Community feels happy because generally the local contractor will be engaged for the construction works which will create work opportunity for the skilled and non-skilled labor. The subproject will create business opportunity for the equipment and materials suppliers’.
	Significant (+ve)

	Community Order and Security
	This subproject activity does not create any severe security problems to the local community and community people.
	Minor 

(-ve)

	Possible damage to existing infrastructure and facilities
	Degradation of the existing road infrastructure by the construction equipment/vehicles used in this subproject.
	Minor 

(-ve)

	New infrastructure and facilities
	Improvement of the existing dumping site will enhance municipality infrastructure facilities.
	Significant (+ve) 

	Labor Habitat
	Most of the labors will stay at the Labor shed which will have impacts on the environment relates to the generation of the solid wastes, effluent, and water consumption.
	Moderate 

(-ve)

	Health Care
	Workers may suffer from the dehydration problems, and other health hazards.  
	Moderate 

(-ve) 

	Accident
	In case of road accidents by the vehicles to be used for the transportation may have serious negative impact.
	Significant 

(-ve)


Mitigation Measures

· Conduct dissemination with the local community about the subproject details;

· Continue liaison with the community leaders in order to maintain the community support;

· Engage local contractor and local people as much as possible for positive perception of the local community; 

· Follow traffic rules to avoid any accidents;
· Transportation and mobilization of the equipments and construction materials avoiding peak hours and scheduled time;
· Ensure first aid facilities and effective use of personal protective equipments where applicable.
7.4.6 Labor Influx and Anticipated Impacts 

The labor force and associated goods and services required for the construction of infrastructure civil works under this subproject cannot be fully supplied locally. The migration to and temporary settlement of laborers in the subproject, referred to as labor influx, carries an array of potentially positive and negative impacts in terms of demands on public infrastructure, utilities, housing and sustainable resource management and the strain on social dynamics. 

Labor influx effects on host communities include positive impacts such as: 

· The subproject activities will generate work opportunities for the local people and supplying of the construction materials, equipments, food and other necessary stuffs to the campsite;
· Improved infrastructure and public service access and availability whereby subproject investment catalyzes larger allocation of resources to a region, stimulating the development or expansion of infrastructure and public services. 

Critical negative social risks include:

· Increase in criminal activity and alcohol and drug abuse, domestic violence, political attachment and violence, smuggling and robbery etc;
· Increase in gender-based violence, including eve teasing, sexual harassment etc; 
· Increases in communicable diseases, including respiratory problems, diarrheal diseases, vector-borne diseases (e.g., malaria), and sexually transmitted infections (e.g., HIV/AIDS, syphilis, gonorrhoea, hepatitis B); 
· Conflicts arising from increased demand on existing infrastructure, services, and utilities, including transportation, health, education, water and sanitation, waste management, public utilities and community, religious, and recreational facilities and loss of land for access routes. 

The general environmental impacts of labor influx include pressure on the natural resources such as using of the water, electricity, other fuel for cooking, loss of land for the labor establishment, depletion of the water supply, sewage and waste water generation, degradation of the air quality, waste generation,  increased demands on the local energy and resources and noise pollution effects. The following safeguard measures are recommended to avoid any risk of labor influx: 

· Inform local people about the subproject activities;

· Liaison with the community leaders in order to get community support;

· Engage local people as much as possible to minimize workers from outsiders;

· Monitor workers attitude and behavioural matter; 

· Monitor the workers movement for avoiding any unexpected social activities (robbery, crime, political attachment and conflicts, drugs abuse);

· Inform and use local administration to get support if needed;

· Inform local utilities service providers (such as new electricity connection, water supply connection etc.);

· Ensure effective use of natural resources such as water, electricity, fuel, wood etc. 
7.4.7 Beneficial /Positive Impacts of the Improved Dumping Site 
The solid waste collection and storage within the town and at house hold level is gradually improving at Sylhet City. However, open dumping of solid waste pose significant adverse impacts on the environment and as well on the public health. The solid waste collected is haphazardly dumped at open field at Lalmatia. Hence, it poses environmental, health and aesthetic risks. In fact, disposal of waste also poses adverse impacts to the environmental resources and to socio-economic welfare of the community. Improvement of the existing dumping site with various other facilities will alleviate all those problems. It will ensure disposal of the waste on the land in a well-defined area to eliminate contact between waste and environment. It will protect ground and surface water from pollution and avoids air emissions, wind-blown litter, odour, fire hazards, problems with animals, birds and other pests/rodents, and reduces greenhouse gas emissions and slope instability issues if properly managed.
The subproject activities will generate some employment opportunity. So, it will be helpful for the unemployed people of the subproject area. Besides the direct employment, the opportunities will also be generated for indirect employment and this will provide an impetus to the economy of the local area. The locals will avail these opportunities arising from the subproject and increase their income levels.  

CHAPTER 8: ENVIRONMENTAL MANAGEMENT PLAN
CHAPTER 8: ENVIRONMENTAL MANAGEMENT PLAN
8.1 Objectives of Environmental Management Plan

The purpose of the Environmental Management Plan (EMP) is to ensure that the activities are undertaken in a responsible and non-detrimental manner. The basic objective of the EMP is to manage adverse impacts of proposed subproject interventions in a way that minimizes the adverse impact on the environment and people at the subproject site. The EMP will guide the environmentally sound construction of the subproject and ensure efficient lines of communication between the PMU (LGED), PIU (SCC), DSM (MGSP) and the contractors. The specific objectives of the EMP are to:
· Facilitate the implementation of the mitigation measures;

· Maximize potential subproject benefits and minimize negative impacts;

· Define a monitoring mechanism and identify monitoring parameters;

· Ensure the effectiveness of the mitigation measures;

· Allocate environmental management budget;

· Discuss about the grievance resolution process;
· Formulate the environmental codes of practices. 
8.2 Inclusion of EMP in the Contract Documents

EMP with estimated cost is the integral part of EPC contract/ bidding documents as mandatory contractual obligations. Contractual payment is linked to satisfactory compliance to implementation of the EMP provisions. The provision should also be made in the contract documents for penalties for non-compliance by the contractors. The contractors must be made accountable to implement the plans and mitigation measures which pertain to them through contract documents and/or other agreements of the obligations and importance of the environmental and social components of the subproject.

8.3 Access to Information

The environmental assessment report should be translated into Bengali and disseminated locally. The copies of the report (both in English and Bengali) will be sent to all the concerned personnel responsible for subproject implementation. It will also be made available to the public. The final assessment report will also be uploaded in the LGED website, SCC website and World Bank website after approval.

8.4 Grievance Redress Mechanism  

The project-specific Grievance Redress Mechanism (GRM) has been established at Sylhet City Corporation to receive, evaluate and facilitate the solution of APs concerns, complaints and grievances concerning the social and environmental performance of the subproject. The GRM aimed to provide a time-bound and transparent mechanism to voice and resolve social and environmental concerns linked to the subproject.

The grievance mechanism is related to resolve the risks and adverse impacts of the subproject. It addresses APs’ concerns and complaints promptly, using an understandable and transparent process that is also gender responsive, and culturally appropriate. It is readily accessible to all segments of the affected people at no costs and without retribution. The mechanism should not impede access to the country’s judicial or administrative remedies. The affected people will be appropriately informed about the mechanism.

LGED has its own Grievance Redress Procedure (GRP), which it operates to address any dissatisfaction and complaints by the local people regarding its activities. This procedure is being applied to address any complaints or grievances through negotiations with the community leaders and representatives of the APs during implementation of the MGSP. 

8.4.1 Grievance Redress Committee (GRC)

The discussions and negotiations will be conducted by the Project Implementation Unit (PIU) of Sylhet City Corporation, and will involve the APs and Grievance Redress Committee (GRC) headed by the Mayor. With the facilitation of DSM, the Mayor nominated the GRC members and included representative from Government Agencies, local NGO and Civil Society. The GRC has been formed and established at Sylhet City Corporation. A complaints box has been provided at the City Corporation Office. The grievance response Focal Point is available at City Corporation for instant response to an aggrieved person. The Focal Point will receive written complaints or suggestions from the box, and produce them to the GRC for hearing and resolution. The GRC members are as follows: 

Table 8.4.1: List of GRC Committee Members
	Sl No.
	GRC Designation
	Position

	1.
	Chairman
	Mayor, Sylhet City Corporation

	2.
	Member
	Concerned Ward Councilor

	3.
	Member
	Concerned Ward Councilor (Reserved)

	4.
	Member Secretary
	Chief Engr. Sylhet City Corporation

	5.
	Member
	Asst. Commissioner DC office, Sylhet

	6.
	Member
	Lawyer. B/8, Noyapara, Lamabazar, Sylhet

	7.
	Member
	Head Master. Biresh Chandra School, Sylhet

	8.
	Member
	Sr. Prog. Officer, Islamic Relief, Bangladesh

	9.
	Focal Person
	Asst. Engr. Sylhet City Corporation


8.4.2 Grievance Resolution Process
All complaints and suggestions will be received formally in the City Corporation Office by the GRC Member Secretary. A sample Grievance Redress Form has been prepared and sent to Sylhet City Corporation prior to the implementation of the subproject. 

An intake register will be maintained at the office of the Member Secretary. Member Secretary will record the details of the grievances in the intake register for documentation and ensure impartiality, fairness, and transparency. The intake register will have data and information columns including (i) Case no., (ii) Date of receipt, (iii) name, type of complaint, grievance, (iv) father’s name, husband’s name, (v) sex, (vi) complete address of the person raising the complaint, grievance, (vii) main objection (loss of land, property, or entitlement), (viii) detailed complaint story, (ix) expectation with documentary evidence and previous records of similar grievances etc.

No GRC members are allowed to contact the aggrieved persons in advance. Rather, the concerned persons are informed to attend the formal hearings at an appointed date. The GRC committee will sit for hearing the complaints of the aggrieved persons. The GRC will record salient points presented by the aggrieved person and will examine documentary evidence submitted during informal hearings. A resolution register will be maintained by the Member Secretary at City Corporation Office. The resolution register will contain (i) serial no., (ii) case no., (iii) name of complaint, (iv) complaint story and expectation, (v) date of hearing, (vi) date of field investigation (if any), (vii) results of hearing and field investigation, (viii) decision of GRC, (ix) progress (pending, solved) and (x) agreement or commitments. Closing register will keep records such as, (i) serial no., (ii) case no., (iii) name of complaint, (iv) decision and response to complaints, (v) mode and medium of communication, (vi) date of closing, (vi) confirmation of complainant’s satisfaction, and (vii) management actions to avoid recurrence.
The GRC will decide within 30 days of receiving a complaint. There will also be an appeals procedure where, if a person is dissatisfied with the ruling of the GRC, he or she or a representative may attend their next meeting to present the case again. The committee will then reconsider the case in private, after which their decision is final. If the appellant is still not satisfied, then GRC will refer the complaint with the minutes of the hearings to the PD-LGED for further review. If the case at this level is again found unacceptable by the aggrieved person/s, PD, LGED will advise the City Corporation to drop the subproject. City Corporation should publish the outcome of cases on public notice boards. All costs involved in resolving the complaints (meetings, consultations, and communication and information dissemination) will be borne by the City Corporation. 

Based on consensus, this procedure will help to resolve issues or conflicts amicably and quickly, saving the aggrieved persons from having to resort to expensive, time consuming legal action. The procedure will however, not pre-empt a person’s right to go to the courts of law.

8.5 Environmental Management Action Plan

The activity wise anticipated environmental impacts and corresponding mitigation measures have been outlined in Table 8.5.1 and Table 8.5.2.

Table 8.5.1: Anticipated Environmental Impacts during Construction Phase and Corresponding Mitigation and Enhancement Measures

	Activity / Issues
	Potentials Impacts
	Proposed Mitigation and Enhancement Measures
	Responsible Parties

	Construction and operation of labor shed for the workers (Workforce and labor shed management)
	· Generation of sewage and solid waste may cause environmental pollution in the surrounding area 
	· Construction of sanitary latrine at the labor shed (consider 15 person for one toilet, separate toilet for male and female);

· Ensure provision of waste bins (separate waste bins for organic and inorganic wastes );

· Ensure proper disposal of the wastes (solid wastes and other forms of the waste) at the SCC recommended place.
	Contractor

Monitoring-

Primarily by City Corp.

Secondarily by

PMU,LGED and DSM

Contractor

Monitoring-

Primarily by City Corp.

Secondarily by

PMU,LGED and DSM



	
	· Health of workers
	· Conduct  formal and unofficial discussion to increase awareness about hygiene practices among the workers;

· Ensure availability and access to first-aid equipment, personal protective equipment (PPEs) and medical supplies for the workers.
	

	
	· Possible development of labor camp into permanent settlement
	· Contractor to remove labor camp at the completion of contract.
	

	
	· Outside labor force causing negative impact on health and social well-being of local people
	· Ensure that contractor employ local work force to provide work opportunity to the local people and conduct  formal and unofficial awareness program for the health and social well-being of the local people.
	

	General construction work
	· Drainage congestion and flooding
	· Ensure provision for adequate drainage of storm water if needed;

· Ensure provision for pumping of congested water if needed;

· Ensure adequate monitoring of drainage effects, especially if construction works are carried out during the wet season.
	

	
	· Air pollution 
	· Check regularly and ensure that all the subproject vehicles and equipment are in good operating condition;

· Ensure contractor spray water on dry surfaces if any to reduce dust generation;

· Ensure contractor sprinkle water and cover stockpiles of loose materials (e.g., fine aggregates);

· Inform local people about the subproject activities and potential impact;

· Waste bins at the labor camp site should be covered and emptied regularly.
	

	
	· Traffic congestion, effect on traffic and pedestrian safety
	· Ensure schedule deliveries of materials/ equipment during off-peak hours;

· Place traffic sign/cautionary sign to avoid undue traffic congestion if required;

· Inform the local people about the subproject activities;

· Avoid road side storage of materials.
	

	
	· Noise pollution
	· Check and maintenance the equipment properly; 

· Avoid using of construction equipment such as concrete mixer machine, vibrator machine, steel cutter, hydraulic hammer, pile rig that may produce excessive noise and that may disturb the workers; 

· Avoid prolonged exposure to noise (produced by equipment) by the workers;

· Regulate use of horns and avoid un-due use of hydraulic horns by the subproject vehicles;

· Inform local people about the subproject activities and potential impact.
	

	
	· Destruction of aquatic habitat
	· Avoid throwing of the construction wastes in to the adjacent low land;

· Any illegal discharge of waste water and spillage shall be prohibited. 
	

	
	· Accidents
	· Conduct formal and informal discussion for creating awareness about the accident;

· Provides PPEs and ensure using of the personal protective equipment by the workers. 
	

	
	· Spills and leaks of oil, toxic chemicals
	· Refueling and fuel tank should not be placed on the ground directly;

· Proper handling of lubricating oil and fuel so that it does not fall on the soil;
· Place plane sheet/dry wood and polythene beneath the fuel tank, diesel engine used for vibrator machine, concrete mixer machine etc.
	

	All construction works
	· Beneficial impact on employment generation
	· Employ local people in the subproject activities as much as possible;

· Give priority to poor people living in the nearby area in subproject related works (e.g., excavation and other works, which do not require skilled manpower);
	

	
	· General degradation of  the environment
· Possible complaints and suggestion from the local people and stakeholder about the subproject activities
	· Ensure environmental enhancement measures- tree plantation and cautionary sign will be provided;
· Tree plantation to enhance the ecological condition and to create buffer zone between the dumping ground and Sylhet-Fenchuganj Road-preferably local  flowers & ornamental, medicinal and timber trees: Krishnachura, Polash, Jarul, Sonalu, Kadom, Satim, Neem, Arjun, Mahogany, Rain Tree, Palm Tree (two rows tree plantation including protection, fencing and conservation during project defect liability period) at the Sylhet-Fenchuganj Road side area-160 nos. of the trees;
· Ensure environmental enhancement measures such as tree plantation and traffic / cautionary sign;
· In cautionary signs-text should be written in Bengali and English;
· In cautionary signs-front size should be big so that it can be visible from at least 200m distance;
· Cautionary signs should be placed at strategic points such as road intersection;
· Use existing grievance registrar and complaints box that has been already delivered in the City Corporation.
	

	Environmental impacts due to key construction activities and corresponding mitigation measures for RCC casting at base with different layers, construction of retaining wall and leachate collection tank and other civil works for office building, weigh bridge 
	

	Site clearing, earth excavation work 
	· Generation of loose soil, waste materials
	· Ensure re-use of the solid wastes and other forms of the wastes materials that are suitable for re-use;

· Disposal of un-used soil, unsuitable materials and construction wastes at SCC recommended place;
· Excavated material to be re-used as selected backfill material. 
	

	
	· Accidents from careless work by the workers and careless use of excavator 
	· Operate the hydraulic excavator carefully.

	

	
	· Air pollution due to black smoke emission from excavator and dust spreading from excavated loose soil
	· Regular maintenance of the equipment.

· Use tarpaulins to cover loose material during transportation to and from the site.

· Cover-up or ensure moist condition in the working areas and stockpiled soil in dry and windy weather
	

	Sand filling /Back filling work 
	· Air and dust pollution may affect workers
	· Maintain adequate moisture content of soil and sand during transportation, compaction and handling;

· Carry sand with adequate cover; 

· Ensure mask for the associate workers and PPEs as per requirement. 
	

	Cutting & welding of the reinforcement
	· Noise pollution due to steel cutter and welding machine if any  
	· Avoid using of rod cutter and wielding machine at night;

· Avoid prolonged exposure to noise (produced by equipment) by workers.
	

	
	· Potential health and safety risks from steel cutter and welding machine if any
	· Ensure use of the personal protective equipment’s (helmet, goggles, ear plug, gloves, safety boot) during cutting and welding of the reinforcement;

· Availability and access to first-aid equipment and medical supplies in case of any accidents. 
	

	RCC (reinforcement cement concrete) work
	· Air pollution due to black smoke emission from concrete mixer machine and vibrator machine 
	· Regular maintenance of the concrete mixer and vibrator machine to avoid any black smoke emission. 
	

	
	· Noise nuisance from concrete mixer machine and vibrator machine 
	· Avoid operation of the concrete mixer and vibrator machine at night;


	

	Chipping, plastering, painting and glass fitting at office room etc. 
	· Possible health and safety issues 
	· Use ladder/scaffolding, safety belts, helmet and other safety equipment; 

· Use jute netting to avoid fall down of the materials during chipping, plastering, painting and glass fitting work. 
	

	Fitting and fixing of the sanitary and electrical accessories and setting up electrical connection and weigh bridge 
	· Potential health and safety risks due to mechanical and electrical equipment and inappropriate working procedure


	· Ensure use of the PPEs as per requirement. 


	


Table 8.5.2: Anticipated Environmental Impacts during Operation Phase and Corresponding Mitigation and Enhancement Measures 

	Activity/Issues
	Potential Impacts
	Proposed Mitigation and Enhancement Measures
	Responsible Parties

	Air quality degradation and bad odor if any
	· Black smoke emission, dust from the vehicles and bad odor from the wastes materials may degrade the air quality.
	· Ensure effective traffic management and ensure proper maintenance of the dump truck and equipment to avoid black smoke emission and dust; 

· Wastes materials should be collected regularly from the secondary collection point and dump truck should be covered during transportation of the wastes;

· Inform residents of temporary nature of odors during collection and transportation of the wastes;

· Use clay layer/covering immediately after disposal of the waste to minimize bad odor;

· Wash equipment and dump trucks immediately after work to avoid spreading of bad odor. 
	Monitoring-

Primarily by  

City corp.

Monitoring-

Primarily by  

City corp.



	Vibration &noise nuisance
	· Improper operation, start-up & shut-down and speed-up of the engines/ equipment/ vehicles may create noise nuisance to the residents and workers 
	· Ensure effective traffic management and create awareness to avoid undue use of horns during transportation of the wastes;

· Switched off engines/ equipment/vehicles when not in use;

· Proper operation and maintenance of the engines/ equipment/ vehicles.
	

	Traffic congestion and possible impact on the transport route
	· Transportation of the wastes and improper road side parking of the dump truck during waste collection have adverse impacts on the local traffic system
	· Ensure effective traffic management;

· Avoid any parking on the road during waste collection;

· Waste should be collected regularly;

· Conduct transportation at regular working hour; 

· Restrict load of the dump truck not to exceed the capacity of the road. 
	

	Waste water/ sewage  disposal/fecal sludge management at dump site especially for the operation of the office
	· Improper disposal and leakage of sewage may degrade the surrounding environment;

· Possible bad odor and environmental degradation due to improper collection of fecal sludge from septic tank & improper handling, transportation and disposal of the fecal sludge.
	· Provision of septic tank system and soak pit for the toilets;

· Ensure use of closed container/vacuum tanker with sucker machine for the collection of fecal sludge from the septic tank;

· Disposal of the sludge at the existing dump site and place the other waste materials over the sludge to minimize bad odor;

· Use the fecal sludge treatment plant if any located in the nearby area for the treatment, re-use and disposal.
	

	Degradation of the aesthetic value
	· Delay collection of the wastes from the secondary collection point and temporary disposal of the wastes if any and using of the uncovered waste materials may reduce aesthetic value  to the surrounding area     
	· Ensure disposal of the wastes immediately after collection from the secondary collection point;

· Avoid temporary disposal of the wastes;

· Use covered dump truck during transportation of the wastes.    
	

	Possible degradation of the surrounding environment and possible adverse impact on the water quality
	· Released or remobilization of the wastes especially fine particles of the waste materials may degrade the quality of the surrounding area;

· Released or remobilization of the liquid/leachate portion from the wastes in to the surface water may degrade the surface water quality;

· Infiltration of the liquid/leachate from the waste materials in to the ground water may degrade ground water quality.
	· Check retaining wall/ barrier capable to prevent spreading of the waste materials;   

· Check impermeable materials/ liner capable to prevent runoff to permeable areas;

· Ensure covering of the wastes materials immediately after disposal. 


	

	Operation and maintenance of the leachate collection tank
	· Discharging of the leachate and emptying of the leachate  collection tank may degrade the quality of surrounding environment
	· Ensure functionality of the leachate collection tank through proper operation and maintenance.  
	

	Health, hygiene and safety
	Waste collection, handling, transportation and disposal may have impact on health and safety 
	· Ensure using of the PPEs by the workers;

· Provide adequate knowledge through training to the workers.
	


Based on the above discussions key safeguard measures are summarized for household storage, secondary transfer station and transportation and disposal of the waste at the dumping site during operation phase.
Recommended Measures: 

1. Use covered waste bins to store waste at household level;

2. Source segregation at the household level would be better. Hence, separate waste bins should be used for storage at household level;

3. Emptied and clean the waste bins regularly to avoid any bad odour from the bins;

4. Use odour-neutralizing sprays if necessary at households level;
5. Inform residents of temporary nature of odours;
6. Use NGOs or CBOs operated primary collection service and SCC operated primary collection service for waste collection from households to secondary transfer stations mainly by Vangari;

7. Cover the Vangari/collection vehicles by tarpaulin and  or any other suitable materials;

8. Encourage residents to put waste out at designated times and locations for primary collection;

9. Install bulletin/announcement boards to identify the designated times and locations for household level primary collection;       

10. Unload the wastes at the STSs immediately from the Vangari/collection vehicles;

11. Ensure no wastes storage at the road side area and outside of the STSs;

12. Ensure scheduled and immediate transportation of the wastes from the STSs to dumping site;

13.  Use covered dump truck for the transportation of the wastes from STSs to dumping site;  

14. Optimize waste collection routes to minimize distance travelled and overall fuel use and emissions;

15. Control the speed of vehicles on dusty surfaces; 

16. Wash collection vehicles, van-gari,  dump trucks/transportation vehicles immediately after use;

17. Avoid un-due use of horns by the collection and transportation vehicles; 

18. Proper operation of the engines/ equipment/ vehicles;

19. Switched off engines/ equipment when not in use; 

20. Ensure no wastes, fuels, or oils are discharged in to the road;

21. Ensure equipments have no leakages; 

22. Maintenance, fuelling and cleaning of vehicles and equipment to take place at workshops/sites with adequate leakage prevention;
23. Check retaining wall/ barrier capable to prevent spreading of the waste materials;   

24. Check impermeable materials/ liner capable to prevent runoff to permeable areas;

25. Ensure covering of the wastes materials immediately after disposal;
26. Ensure functionally of the gas vent pipe; 
27. Ensure functionality of the leachate collection tank through proper operation and maintenance;

28. Ensure using of the PPEs by the workers;

29. Ensure additional requirements for workers' health and safety;

30. Provide adequate knowledge through training to the workers.
8.6 Environmental Monitoring Plan

As one of the key elements of the EMP, a two-tier monitoring program has been proposed comprising compliance monitoring and effects monitoring. The main purpose of this monitoring program is to ensure that the various tasks detailed in the EMP particularly the mitigation measures are implemented in an effective manner, and also to evaluate program impacts on the key environment and social parameters.  Various types of EMP monitoring are discussed below.

8.6.1 Compliance Monitoring

The purpose of the compliance monitoring is to ensure that the contractor implements the mitigation measures given in the EMP effectively and timely.  This monitoring will generally be carried out by the safeguard concern of SCC with the help of checklists (will be given prior to the commencement of the work) prepared on the basis of the mitigation measures.  A simple checklist has been prepared for compliance monitoring by visual observation during construction and operation phase (shown in Table 8.6.1.1). 

Table 8.6.1.1: Compliance Monitoring by Visual observation during construction phase

	Monitored Parameter/ Issues
	Monitoring Method/ Key Aspects
	Location of Monitoring
	Frequency of Monitoring
	Responsible 

	Safety orientation and training of workers
	Frequency of training & orientation of workers for safety
	Subproject site
	· Once in a month

· Reporting: Once in a month
	Contractor

Monitoring-

Primarily by City Corp.

Secondarily by

PMU,LGED and DSM



	Personal Protective Equipment 
	Ensure every single person involved in the activities  wear and use safety equipment
	Subproject site
	· Daily 

· Reporting: Once in a month
	

	Worker’s health
	Monitoring process of worker’s health
	Subproject site
	· Daily 

· Reporting: Once in a month
	

	Sanitation & drinking water facility to the workers
	Availability of safe drinking water and sanitation to the workers
	Subproject site and work campsite
	· Daily 

· Reporting: Once in a month
	

	Incident record and reporting
	Documented record of all incident, accident, its remedial process
	Subproject site
	· Daily 

· Reporting: Once in a month 
	

	Site security/ Fencing at the site
	Isolation of site from general access by fencing, restriction of the un-authorized entry in the site.
	Subproject site
	· Daily 

· Reporting: Once in a month
	

	Bulletin/ announcement boards/ prohibition signs
	Visible in good condition or not
	Subproject site
	· Daily 

· Reporting: Once in a month
	

	Equipment /vehicles
	-Switched-off diesel engines when not in use;

-Search any possible leakage;

-Fuelling. 
	Subproject site
	· Daily 

· Reporting: Once in a month  
	

	Dust
	Dust is visible or not
	Subproject site
	· Daily 

· Reporting: Once in a month
	

	Oily waste generation and disposal
	Quantity of oily waste, storage and disposal
	Subproject site
	· Daily 

· Reporting: Once in a week   
	

	Solid waste generation
	Quantity of solid wastes and disposal
	Subproject site
	· Daily 

· Reporting: Once in a month  
	

	Gender equity
	Direct survey in the field by interviews with the women in order to ensure that there is no any gaps between man and women
	Subproject site
	· Daily 

· Reporting: Once in a month  
	

	Child labor
	No child will be engaged in the activities
	Subproject site
	· Daily 

· Reporting: Once in a month  
	

	Handling of hazardous materials 
	Fuelling, storage, operation
	Subproject site
	· Daily 

· Reporting: Once in a month  
	


8.6.2 Effects Monitoring

Effects monitoring is a very important aspect of environmental management to safeguard the protection of environment. The effects monitoring plan proposed for the subproject is presented in Table 8.6.2.1. The monitoring will comprise surveillance to check whether the contractor is meeting the provisions of the contract during construction. The monitoring will also check whether the City Corporation is meeting requirement during operation and maintenance of the subproject. Compliance indicators or threshold limits for the monitoring are also given in Table 8. 6.2.2.  
Table 8.6.2.1: Effects Monitoring Plan

	Parameter/ Activity
	Location
	Means of Monitoring
	Compliance indicator/ threshold limits
	Frequency
	Responsible Agency

	
	
	
	
	
	Implementation
	Super-vision

	During Construction
	
	
	
	

	Traffic Safety
	Access  roads around the subproject site and transport route 
	Visual inspection to see whether proper traffic signs are placed and flag-men if required for traffic management are engaged
	Smooth flowing of traffic; and placement of traffic signs and flag-men
	Monthly
	Contractor
	PIU, PMU & DSM

	Dust
	Construction sites
	Visual inspection to ensure good standard equipment is in use and dust suppression measures (e.g., spraying of waters) are in place.
	No dust generation from the construction activities
	Daily
	Contractor
	PIU, PMU & DSM 

	
	Material storage sites and labor camp 
	Visual inspection to ensure dust suppression measures
	No dust generation from the material storage sites and labor camp site 
	Daily
	Contractor
	PIU, PMU & DSM 

	Solid Waste Management
	Construction camps and construction sites
	Visual inspection that solid waste collection facilities are in place and waste is disposed at designated site
	Facilities are clean and waste collection and disposal facilities are in place
	Daily
	Contractor
	PIU, PMU & DSM 

	Restoration of Work Sites


	All Work Sites 


	Visual Inspection 
	The facilities are clean with no waste at the works sties 
	After completion of all works
	Contractor 


	PIU, PMU & DSM 

	Grievances
	In the subproject area
	Number of grievances registered and addressed
	Minutes of grievance redress meetings
	Monthly
	PIU
	PMU & DSM 

	Reporting on Environmental Monitoring
	During Construction
	All parameters
	To meet the compliance requirement 
	Monthly

	PIU safeguard concern and JES, DSM
	Head, PIU and PMU

	During Operation and Maintenance
	
	
	
	

	Air quality 


	At the dumping ground 
	Measurement of (SPM, PM2.5, PM10,  CO, CO2, NO2, CH4, Odor) 

24 hours continuous monitoring with the help of appropriate instruments and analyzers 
	Compliance with the DOE standards
	Once a year  
	PIU
	Head of PIU

	Ground water 


	Near the dumping ground 
	Measurement of pH, EC, BOD, COD, Chlorides, OM, Fe, As, odor, heavy metals (Pb, Cd, Cr, Zn, Hg)
	Compliance with the DOE standards
	Once a year 
	PIU
	Head of PIU

	Waste water quality/ leachate quality 
	At the dumping ground
	Measurement of pH, EC, DO, BOD, COD, Chlorides, turbidity, alkalinity, OM, Fe, As, odor, heavy metals (Pb, Cd, Cr, Zn, Hg)
	Compliance with the DOE standards
	Once a year 
	PIU
	Head of PIU

	Noise 


	At the dumping ground 
	Noise measurement using noise meter 
	Compliance with DOE standards
	 Once a year
	PIU
	Head of PIU 

	Monitoring/ Waste composition, 

inventory and 

inspection 
	Secondary transfer station and dumpsite 
	Source segregation and other applicable methods 
	all applicable laws and regulations 
	Once in a year 
	PIU
	Head of PIU 

	Land contamination by storing wastes outside of the STS and dumpsite 
	Household level, secondary transfer station and dumping ground 
	Visual inspection 
	No waste to be stored at outside of house premises, STS and dumpsite 
	Daily 
	PIU
	Head of PIU 

	Vermin and pest:

-soil cover 

-Compaction of waste

-Good housekeeping

-Detection of prevalence of pests and vermin 


	Dumping ground 
	Visual inspection
	-Ensure soil cover materials regularly 

-Ensure proper compaction of  wastes 

-Ensure good housekeeping in daily activities 

-Inspect site regularly to detect indication of prevalence of pests and vermin 
	Daily 
	PIU
	Head of PIU 

	Health, hygiene, and safety 

 
	Primary collection, secondary collection and final disposal 
	 Visual inspection and medical check-up 
	-Protective gear 

-Training 

-Occupational health and safety rules 
	Weekly 
	PIU
	Head of PIU


8.7 Environmental Management Budget 

The whole works of the subproject has been divided by two Packages. Hence, cost estimate will be prepared for each package separately. For the effective implementation of the EMP, adequate environmental management budget has been included in the cost estimation of the packages. 

For the overall subproject works, Occupational Health & Safety Plan and Emergency Response Plan are needed. For the cost effectiveness, Occupational Health & Safety Plan and Emergency Response Plan should be prepared by the consultant assigned by SCC prior to the commencement of the work. Hence, cost for the preparation of the Occupational Health & Safety Plan and Emergency Response Plan is not included in the environmental management budget. 
Environmental Monitoring Costs during O&M Phase will be defined by PIU, SCC during operation phase. Hence, it is not included in the BOQ of the subproject. However, to assist PIU-SCC, a tentative environmental management cost during operation period will be formulated. It is also noted that costing for other associated works such as environmental quality analysis required for updating EIA study will be borne by City Corporation. 
It is noted that environmental items that will only be performed by the contractors during construction period are only included in the BOQ. Package wise detailed cost estimates for environmental management are given in Table 8.7.1. Total cost estimation of environmental management budget in the BOQ for 2 Packages is 600,000.00 BDT (Six Lacs Taka Only). A tentative Environmental Monitoring Cost which will be implemented by PIU during construction phase and O&M Phase of the proposed subproject is shown in Table 8.7.2. A tentative budget for the environmental quality analysis for updating the study which will be implemented by PIU is shown in Table 8.7.3.  
Table 8.7.1: Environmental Management Budget in Bill of Quantity 
	Package Number: MGSP/SCC/2018-2019/W9

	Item No.
	Description of Item
	Unit
	Quantity
	Unit Rate (BDT)
	Cost (BDT)

	eme-1
	Dust suppression measures by water spraying throughout the construction period in and around the subproject site & labor camp site, adjacent road side area, uncovered aggregates and loose materials such as stockpiles of the sand, excavated earth, construction debris etc. and overall construction works 
	LS
	−
	−
	15,000.00

	eme-5
	Prevention of spillage, and leakage of the polluting materials 
	LS
	−
	−
	5,000.00

	eme-6
	Labor Campsite wastes disposal facility during the construction period (collection, transportation and dumping of the wastes at the designated place of the Lalmatia dumping ground): 2 nos. (1 no. for the organic wastes and 1 no. for the inorganic wastes disposal facility) 
	Nos.
	2
	20,000.00
	40,000.00

	eme-7
	Campsite water supply facilities: Preferably 1 no. of tube well at the labor campsite (Depending on the site condition, PIU safeguard concern and DSM consultant will assist the contractor for selecting the option)  
	Nos.
	1.00
	20,000.00
	20,000.00

	eme-8
	Campsite sanitation facilities: 2 nos. of the toilets preferably sanitary toilets at the labor campsite (1 no. for women and 1 no. for men) 
	Nos.
	2.00
	20,000.00
	40,000.00

	eme-9
	Providing safety gear packages like hand gloves, spectacles for eye protection, helmets, masks, ear plug, visible jacket, safety shoes for at least 30 workers and 10 visitors
	Set
	40
	3,000.00
	120,000.00

	
	One first aid box with necessary accessories (contractor will provide necessary medicines, saline as per requirement during construction period) 
	Set
	1.00
	2,500.00
	2,500.00

	eme-11
	Tree plantation to enhance the ecological condition and to create buffer zone between the dumping ground and Sylhet-Fenchuganj Road-preferably local flowers & ornamental, medicinal and timber trees: Krishnachura, Polash, Jarul, Sonalu, Kadom, Satim, Neem, Arjun, Mahogany, Rain Tree, Palm Tree (two rows tree plantation including protection, fencing and conservation during project defect liability period) at the Sylhet-Fenchuganj Road side area-80 nos. of the trees 
	Nos.
	80.00
	750.00
	60,000.00

	eme-14
	Cautionary signs-2 nos.
	Nos.
	2.00
	2,500.00
	5,000.00

	 
	Total 
	 
	 
	 
	307,500.00


	Package Number: MGSP/SCC/2018-2019/W10

	Item No.
	Description of Item
	Unit
	Quantity
	Unit Rate (BDT)
	Cost (BDT)

	eme-1
	Dust suppression measures by water spraying throughout the construction period in and around the subproject site & labor camp site, adjacent road side area, uncovered aggregates and loose materials such as stockpiles of the sand, excavated earth, construction debris etc. and overall construction works 
	LS
	−
	−
	15,000.00

	eme-5
	Prevention of spillage, and leakage of the polluting materials 
	LS
	−
	−
	5,000.00

	eme-6
	Labor Campsite wastes disposal facility during the construction period (collection, transportation and dumping of the wastes at the designated place of the Lalmatia dumping ground): 2 nos. (1 no. for the organic wastes and 1 no. for the inorganic wastes disposal facility) 
	Nos.
	2
	20,000.00
	40,000.00

	eme-7
	Campsite water supply facilities: Preferably 1 no. of tube well at the labor campsite (Depending on the site condition, PIU safeguard concern and DSM consultant will assist the contractor for selecting the option)  
	Nos.
	1.00
	20,000.00
	20,000.00

	eme-8
	Campsite sanitation facilities: 2 nos. of the toilets preferably sanitary toilets at the labor campsite (1 no. for women and 1 no. for men) 
	Nos.
	2.00
	20,000.00
	40,000.00

	eme-9
	Providing safety gear packages like hand gloves, spectacles for eye protection, ear plug, helmets, masks, visible jacket, safety shoes for at least 30 workers and 10 visitors
	Set
	40
	3,000.00
	120,000.00

	
	One first aid box with necessary accessories (contractor will provide necessary medicines, saline as per requirement during construction period) 
	Set
	1.00
	2,500.00
	2,500.00

	eme-11
	Tree plantation to enhance the ecological condition and to create buffer zone between the dumping ground and Sylhet-Fenchuganj Road-preferably local flowers & ornamental, medicinal and timber trees: Krishnachura, Polash, Jarul, Sonalu, Kadom, Satim, Neem, Arjun, Mahogany, Rain Tree, Palm Tree (two rows tree plantation including protection, fencing and conservation during project defect liability period) at the Sylhet-Fenchuganj Road side area-60 nos. of the trees 
	Nos.
	60.00
	750.00
	45,000.00

	eme-14
	Cautionary signs-2 nos. 
	Nos.
	2.00
	2,500.00
	5,000.00

	 
	Total 
	 
	 
	 
	292,500.00


Table 8.7.2: Environmental Monitoring Costs during O&M Phase of the Dumping Ground (will be implemented by PIU, SCC) 
	Component
	Stage
	Item
	Total Costs
(BDT)

	Air quality 


	 At the dumping ground during operation 
	Measurement of (SPM, PM2.5, PM10,  CO, CO2, NO2, CH4, Odor)- 24 hours continuous monitoring with the help of appropriate instruments and analyzers-one sampling 
	Tentative cost 60,000.00 for package 
Costing to be finalized by PIU and source of fund is maintenance budget of SCC    

	Ground water 


	At the dumping ground during operation 
	Measurement of pH, EC, BOD, COD, Chlorides, OM, Fe, As, odor, heavy metals (Pb, Cd, Cr, Zn, Hg) –one sample 
	pH, BOD, COD will be measured by laboratory facilities at dumping site  

-Other parameters need to be measured by outsourcing
-Tentative cost 50,000

Costing to be finalized by PIU and source of fund is maintenance budget of SCC     

	Waste water quality/ leachate quality
	At the dumping ground
	 Measurement of pH, EC, DO, BOD, COD, Chlorides, turbidity, alkalinity, OM, Fe, As, odor, heavy metals (Pb, Cd, Cr, Zn, Hg)-one sample   
	pH, BOD, COD will be measured by laboratory facilities at dumping site  
-Other parameters need to be measured by outsourcing

-Tentative cost 50,000

Costing to be finalized by PIU and source of fund is maintenance budget of SCC     

	Noise 


	At the dumping ground
	Noise measurement using noise meter 
	-Tentative cost 10,000 per measurement 
Costing to be finalized by PIU and source of fund is maintenance budget of SCC      


Table 8.7.3: Tentative Cost for Environmental Quality Analysis for Updating the Study (will be implemented by PIU, SCC)
	Component
	Stage
	Item
	Total Costs
(BDT)

	Ambient Air quality 


	 At the dumping ground 
	Measurement of (SPM, PM2.5, PM10,  CO, CO2, NO2, CH4, Odor)- 24 hours continuous monitoring with the help of appropriate instruments and analyzers-one sample
	Tentative cost 60,000.00 for package 

Costing to be finalized by PIU and source of fund is maintenance budget of SCC    

	Ground water 


	At the dumping ground during operation 
	Measurement of pH, EC, BOD, COD, Chlorides, OM, Fe, As, odor, heavy metals (Pb, Cd, Cr, Zn, Hg) –one sample 
	-Tentative cost 50,000 per sample 
Costing to be finalized by PIU and source of fund is maintenance budget of SCC     

	Waste water quality/ leachate quality
	At the dumping ground
	 Measurement of pH, EC, DO, BOD, COD, Chlorides, turbidity, alkalinity, OM, Fe, As, odor, heavy metals (Pb, Cd, Cr, Zn, Hg)-one sample  
	-Tentative cost 50,000 per sample 
Costing to be finalized by PIU and source of fund is maintenance budget of SCC     

	Noise 


	At the dumping ground
	Noise measurement using noise meter 
	-Tentative cost 10,000 per measurement 
Costing to be finalized by PIU and source of fund is maintenance budget of SCC      

	Soil Quality 
	At the dumping ground 
	Measurement of As, Cd, Cr, Cu, Hg, Ni, Pb, Zn, TPH, OCP, PCB, PAH, VOC etc-one sample   
	-Tentative cost 120,000 per measurement 
Costing to be finalized by PIU and source of fund is maintenance budget of SCC       


Quality analysis can be performed at BUET Lab, SUST Lab, and BSRI, DU Lab, BCSIR and or any reputed environmental survey company. 
8.8 Environmental Codes of Practice and Responsibility of the Contractor

This section identifies and specifies environmental management guidelines and practices to be followed by the contractors for sustainable management of all environmental issues. The Contractors shall carry out the subproject related activities as specified in contract agreement. SCC shall ensure that contractors take due responsibility to mitigate those negative impacts. Environmental awareness creation, particularly about the direct construction impacts and for the health, pollution and safety issues will be Contractor’s responsibility. Clauses that may be incorporated in the contract documents are:

· ECoP-1 (Overall Environmental Protection): The Contractor shall take all steps to protect environment and avoid causing damages of the water bodies, and public nuisances of all types during implementation;

· ECoP-2 (Ensuring Regularity Requirements): Contractors shall comply with the existing statutes and regulations concerning the execution of works as per requirements of DoE and donor’s environmental guidelines. Contractor shall be responsible for familiarizing with the legislation relating to environmental protection that is relevant to activities;

· ECoP-3 (Labor shed Management): Contractors shall maintain the camp and construction sites in clean and tidy conditions and shall ensure standard facilities in the labor shed;

· ECop-4 (Workforce Environment): Contractors shall engage local people as much as possible where applicable and ensure prohibition of the child labor (less than 18 years) and aged labor (more than 65 years) in heavy works. Contractor shall pay to the workers regularly and ensure no discrepancy in the wages between men and women for similar works;

· ECoP-5 (Waste Management): Contractor shall be responsible for the safe transportation and disposal of the wastes generated due to the subproject activities in such a way that no environmental pollution or hazard to health is caused to the workers and local people;

· ECoP- 6 (Workers Health and Safety): Contractors shall be responsible for providing personal protective equipments and first aid facilities as per requirements. 

· ECoP-7 (Compensation for Accidents):  Contractors shall bear medical treatment costs for any accidents. If any severe accidents such as loss of hands, legs or loss of working ability or any case of death needs compensation- (the amount of the compensation should be fixed considering the type of accidents);

· ECoP-8 (Implementation of the Mitigation Measures): Contractors shall responsible for the implementation of the mitigation measures mentioned in the EMP and follow the guidelines in the daily activities of the subproject;

· ECoP-9 (Spill Prevention, Fuels and Hazardous Substances Management): Contractors shall take preventive measures for spill prevention and fuels and hazardous substances management. Contractor shall not allow waste oil, lubricant or other petroleum derivatives to be used as dust suppressants and shall take all reasonable precautions to prevent accidental spillage of the petroleum products, contact of such materials with soil or water course through discharge, run-off and seepage;

· ECoP-10 (Restoration of the Facilities): The contractors on completion of the contract shall remove the equipment, surplus materials, and rubbish and temporary structures of all types and shall leave sites in clean condition to the satisfaction of SCC and local people;

· ECoP-11 (Conducting Analytical Monitoring): Contractors shall responsible for conducting monitoring as per EMP and submit the reports to the SCC. 


CHAPTER 9: INSTITUTIONAL ARRANGEMENT AND CAPACITY BUILDING

   CHAPTER 9: INSTITUTIONAL ARRANGEMENT AND CAPACITY BUILDING
   9.1 Institutional Arrangements and Responsibilities 

The Project implementation will be led by the Project Implementation Unit (PIU) that will be established within SCC. The PIU is responsible for conducting the EIA study. However, due to convenience of the Project, DSM Consultant is assisting SCC directly for conducting EIA Study and design of the subproject. However, there are some sections especially for conducting environmental quality analysis and providing other primary data, SCC is responsible. The PIU is responsible for procurement of the contractors for the overall implementation of the subproject. 
The PIU will be headed by Head of the Engineering Department of Sylhet City Corporation. The focal person of the Environment & Social Safeguard of PIU will responsible for monitoring of environmental and social compliances in both construction and O&M phases of the project. In addition, if necessary SCC will recruit an Environmental, Health and Safety Specialist, who will be responsible for overseeing the environmental mitigation measures during construction, operation and maintenance period. 

The overall responsibility of environmental performance including EMP implementation of the subproject will rest with the project management of MGSP. Organogram for Environmental and Social Management and monitoring cell of the subproject is shown in Figure 9.1.1 and Roles and Responsibilities of environmental management organization is shown in Table 9.1.1.


[image: image56]
Figure 9.1.1: Organogram of Environmental and Social Management Team
Table 9.1.1: Specific Roles and Responsibilities of Environmental Management Organization

	Position
	Responsibility

	PD/ TL/DTL
	· Analyze and evaluate the monthly monitoring reports coming from field;

· Provide suggestions and inputs as per requirement;

· Give feedback to WB. 

	PIU Head 
	· Provide technical aspects of the subproject related to environmental management;

· Supervise and assign safeguard concerns of SCC to ensure effective implementation of the EMP;

· Ensure that all subproject activities are well-managed;

· Liaison with PMU, LGED and TL/DTL, DSM related to environmental management.  

	Senior Municipal Engineer 
	· Provide technical aspects of the subproject related to environmental management;

· Supervise and assign assistant municipal engineer of SCC related to environmental management.  

	Environmental Safeguard Specialist-DSM
	· Ensure that environment, health and safety regulatory requirements are met and EMP and monitoring plans are properly implemented;

· Give adequate training to Jr. Environmental Specialist of DSM and Safeguard Concerns of SCC on EMP and monitoring plan.

· Supervise and assign Jr. Environmental Specialist of DSM to ensure regular monitoring of the field activities. 

	Jr. Environmental Specialist and SCC Safeguard Concerns 
	· Ensure regular field visit and ensure environmental management in the daily activities;

· Motivate and impose the contractors in the field for the effective environmental management;

· Preparation of the monthly monitoring report;

· Regular feedback to the respective supervisor related to the field activities. 

	Social Management Specialist and Social Management Officer  
	· Liaison with the stakeholders including the local community related to safeguard issues.

	Assistant Municipal Engineer- DSM
	· Responsible for overall supervision and monitoring of the subproject activities in the construction period;

· Updating Sr. Environmental Specialist and Jr. Environmental Specialist of DSM about the field level environmental issues.   

	Contractors 
	· Responsible for implementation of mitigation and monitoring measures proposed in the EMP 


9.2 Capacity Building and Awareness Rising 
Capacity building for effective implementation of the environmental and social safeguard requirements based on Environmental Management Framework (EMF) and Social Management Framework (SMF) of MGSP. Capacity building for environmental and social safeguard management needs to be carried out at all tiers of the subproject, including PMU, PIU, DSM field and contractors.  The various aspects that are covered under the capacity building should include general environmental and social awareness, key environmental and social sensitivities of the area, and key environmental and social impacts of the subproject, EMP requirements, OHS aspects, and handling, transportation and disposal of the solid wastes. 

A series of training program has already been conducted by the PMU and DSM to build the capability of the PMU, PIUs and DSM field staffs. Under this training program, PMU and DSM organized an introductory course for training the participants on: (i) Environmental Screening, (ii) EMP Implementation, including environmental monitoring requirements related to mitigation measures; and (iii) taking immediate action to remedy unexpected adverse impacts or ineffective mitigation measures found during the course of the implementation. A separate training program for the contractor has also been conducted to enhance the Environmental awareness. A detailed training manual has already been developed by the Environmental Safeguard Specialist. Hence, the existing manual will be reviewed and modification will be done as per requirement for the next training program. 
It is noted that a separate training program for the municipal solid waste management will be very effective for strengthening capacity development. Two types of training workshops are suggested. The first workshop is to increase environmental awareness of all individuals concerned with the project (construction, operation, mitigation, monitoring), whereas the second is to train the workers who will be involved in the facility operation.
The objective of this workshop is to ensure appropriate environmental awareness, knowledge, and skills for the implementation of environmental mitigation and monitoring measures. In an effort to increase local environmental awareness, the workshop should also be opened for individuals from the local community. The workshop shall be conducted in one or two days during the construction, and once a year during the operation phase. The workshop will increase environmental awareness of the participants by covering at least the following topics:

· Environmental laws, regulations, and standards;

· Pollution health impacts;

· Pollution prevention and mitigation measures;

· Environmental monitoring guidelines;

· Integrated solid waste management (source reduction, separation, processing, etc.);

· Health and safety measures.


CHAPTER 10: PUBLIC CONSULTATION AND DISCLOSURE

CHAPTER 10: PUBLIC CONSULTATION AND DISCLOSURE
10.1
Introduction

Participation is a process, through which stakeholder’s influence and share control over development initiatives, the decisions and the resources, which affects them. The effectiveness of environment and social management plan is directly related to the degree of continuing involvement of stakeholders in the subproject development process. Participation of stakeholders in the subproject is also a primary requirement in developing an appropriate EMP that addresses requirement. Stakeholder’s involvement is also vastly increases the probability of successful implementation of management plan.  In order to make  consultation  and disclosure  process effective and fruitful, comprehensive planning is required to assure that local government, host population and project staff interacts regularly and purposefully, throughout all stages of the project and contribute toward a common goal.

10.2 Objectives of Public Consultation and Disclosure Meeting

The broader objective of public consultation is to inform local inhabitants/stakeholders to make them aware of the subproject and to gather their opinion/suggestions about the proposed development program as well as to incorporate their suggestions during subproject planning and implementation stage.

The specific objectives of public consultation are to:

· Create  awareness  of  stakeholders  (local  people  and  City  Corporation’s  elected representatives) and provide them general information of the subproject;

· Facilitate the local community (people) to participate in the subproject planning;

· Learn from the community (people) and share with them their perception of the subproject;

· Know  people’s  suggestions  from  the  local  community  (people)  for  solution  of problems/ constraints of the subproject;

· Assess subproject impacts both positive and negative in nature;

· Explore local community’s ideas on mitigation/minimization of negative impacts;

· Collect additional information and ideas of the project from the local community.

10.3
Approach and Methodology for Consultation

The approach undertaken for information disclosure and consultation involved the following key processes:

· Identification of key stakeholders such as primary (direct project influence) and secondary (indirect project influence) stakeholders;

· Undertaking field consultations, interviews and focus group discussions (FGD) with the respective stakeholders;

· Assessing the influence and impact of the project on these stakeholder groups;

· Summarizing of key findings and observations from the consultations. 
Participatory public consultations were conducted in the subproject area involving the participants of the Sylhet City Corporation, representatives of local Communities and civil society members as well as the representatives of local offices and the consultant team in different locations of the subproject influence area. A walk-through informal group consultation with the local communities was also held. Through the participation process and consultation meetings held in SCC, the local communities were informed about subproject implementation and benefits. Suggestions and recommendations made by the participants have been incorporated in the study accordingly. Photographs of the consultation meetings are shown in Photograph 10.3.1, Photograph 10.3.2, Photograph 10.3.3 and Photograph 10.3.4. 
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Photograph 10.3.1: Consultation Meeting with City Corporation Officials 
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Photograph 10.3.2: Consultation Meeting with the Local People
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Photograph 10.3.3: Consultation Meeting with the Villagers from Nearby Area
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Photograph 10.3.4: Informal Discussion with the SCC Cleaners Working in the Dumping Ground 
The list of the key participants in the meeting is shown in below.
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10.4
Feedback, Suggestions and Recommendations of the Participants

The participants from the nearby villages and other stakeholders shared their concerned related to environmental and social issues. Those are as follows:

· Rate and degree of air quality deteriorated day by day- having bad smell;

· More flies and falcons that created environmental pollutions;

· Over saturated waste liquefied with adjacent water bodies that resulted serious contamination;

· Rate of water borne and tropical diseases increased;

· Most of the people of the communities are worried about social life and status as they are being insulted by their relatives and neighboring villagers due to present situation. 

Stakeholder consultation revealed that the local people support improved solid waste management as the present uncontrolled dumping is negatively impacting them by soil, water and air pollution and overflowing of waste materials to the villages and damaging their agriculture and fisheries resources. They demand that, besides improved solid waste management, present waterlogged condition of the water bodies will be removed and drainage condition will be improved. Besides physical construction, the subproject should look into the occupational health safety concerns of the cleaners and other employees working in the dumping ground, in the primary and secondary collection points and in transportation solid wastes. 


CHAPTER 11: INDICATIVE EMERGENCY RESPONSE PLAN 

CHAPTER 11: INDICATIVE EMERGENCY RESPONSE PLAN

Emergency and disaster management can be defined as the organization and management of resources and responsibilities for dealing with all humanitarian aspects of emergencies, in particular the preparedness, response, and recovery to lessen the impact of disasters. Emergency Preparedness Planning (EPP) and Contingency Planning (CP) are the processes of disaster management plan for developing strategies, arrangements, and procedures to address the humanitarian needs of those adversely affected by the crisis. There are four main types of disasters, namely: Natural disasters, Environmental Emergencies, Complex Emergencies, and Pandemic Emergencies. 

For the subproject activities, City Corporation Officials would identify the immediate needs, prioritize the tasks, and identify resource requirements to address the humanitarian needs of those adversely affected by the crisis.

     11.1 Emergency Response Planning (ERP) 

Emergency response plans are required to include at least implementation of and training in the following procedures: 

· All construction, fabrication, welding should be done utilizing good practice in response to requirement of emergency re-work and as such all tools, equipment machinery and materials must be properly stored for use as soon as needed;

· The presence of employees and members of public if involved must be taken into account for evacuation;

· Emergency closing of the operational procedures and qualified personnel assignments must be in place;

· Rescue and medical duties must be assigned for employees who will perform them.  

Managing crises at the dumping site requires a contingency plan. An Emergency and Contingency Preparedness Plan should be prepared by each contractor after assessing potential risks and hazards that could be encountered during construction. The plan should be submitted to the SCC for their review and approval before contractor mobilization.  After approval this plan needs to be distributed to the staff at the site in order to make them aware and train them on the emergency response procedures. The contingency plan should include the following types of emergencies:
·   Fire;

·   Release of methane or other noxious fumes;

·   Earthquakes;

·   Flooding and heavy rains;

·   Accident with vehicles or heavy equipment;

·   Landslides or massive settlement; and

·   Explosion, etc.

     11.2 Alarm Systems/ Cautionary Systems 

In case of earth quake, thunder storm, storm, fire hazard and any kind of disaster and emergency, the contractor should establish a system to alert all employees. 

     11.3 Training 

During the regular training conducted by MSU of MGSP with the assistance of DSM consultant, a separate session is recommended to discuss about the emergency preparedness.  

    11.4 Spills Prevention

Small amount of spill may release. Hence, it will not create any emergency situation. However, measures for the spill prevention will be required.
     11.5 Hazardous, Toxic and Infectious Waste
In the event of any hazardous, toxic, or infectious waste found at the active waste disposal area, site personnel instantly will inform the management. The following procedure should be followed to mitigate the crisis:
·  Immediately cordon off area where suspected materials are found;

·  Inform the management about the incident;

·  Relocate the working force as required;

· Contact a person or company specializing in hazardous and toxic materials management to identify and remove the suspected materials as required;
· Prepare full report of the incident and submit to the management.    
      11.6 Fire

If fire occurs at the dumping site, the following actions shall be taken:
· Control fire by using fire extinguishers/spraying leachate over the waste on fire; 

· The cell containing the burned materials will be excavated, removed, and spread out in an isolated area of the site;

· The affected cell will then be covered with a minimum of 15 cm of soil. Special care shall be given in case the leachate pipe or gas pipe catches fire;

· Fire Department will be informed if personnel to be involved for the operation fails to control the fire.
    11.7 Earthquake
In case of any strong earthquake, SCC will suspend the operation in order to assess the damage of the site facilities. These facilities include, but are not limited to the roads, administration buildings, gas vents, leachate collection and treatment facilities, and utilities supply networks. Operation will resume after repairing the damages if any. 
11.8 Severe Wet Weather Condition
If there is severe rainfall/flood and collapse of the disposed waste is apprehended then suspend operation and take the following measures.
· If the side slopes collapse, urgent repair will be made and side slopes are to be brought to their original shape by excavator. Soil covers are to be provided and properly compacted;

· Remove water logging, if any by excavating drainage channel;

· The temporary roads are to be checked and repaired, if required;
· An alternative temporary arrangement shall be made to store the incoming wastes at the site until the temporary road is made operational. The permanent platforms may be such sites.
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The solid waste collection efficiency shall increase, thereby reducing the garbage and plastic material seen in the open fields. The pollution caused to the water resources of the area shall be reduced. The health problems related to the solid waste gases, the odor problem, the aesthetically debilitating situation at the current dump site and adjacent area shall be improved. The implementation of the subproject will minimize further environmental degradation due to open dumping of the waste. In fact, the implementation of the project shall have an overall significant positive impact and significantly will improve the environmental condition of the dumping site and the City. 
Improper drain-out of the leachate from the dumping site can reach the water sources and can cause pollution problem. The seepage of leachate can reach in the ground water. Improper collection of waste at the households’ level, improper and inadequate storage facility at the secondary transfer station and transportation of the waste by using open truck can cause environmental degradation. Inefficient use of the personal protective equipment may cause occupational health and safety risks to the workers. Hence, these issues need more attention during operation phase. 
Few key recommendations are outlined below:
· Source segregation of the waste; 

· Properly designed and construction of leachate collection facilities;

· Proper treatment and draining of the leachate; 

· Leachate reducing measurements (covering of waste, draining leachate, etc.); 

· Monitoring wells should be located between the leachate treatment plant and the adjacent water bodies;

· Water quality, air quality and noise monitoring program by City Corporation shall be conducted properly;
· Environmental quality analysis by the City Corporation needs to be performed for updating the study;
· Buffer zones to be demarcated around the dumping site especially roadside area by tree plantation;

· Capacity building in terms of required facilities and training of personnel in the field of solid waste management be programmed for those engaged in the service provision and administration;

· Awareness creation programs to be conducted for the community on the concept and need of proper solid waste handling, waste reduction on site, composting, recycling and reuse of materials in sustainable and sanitary conditions;

· Rules and regulations shall be enforced along with the other mitigation measures;

· All the mitigation measures requiring physical work interventions shall be specified in the tender documents and construction contract documents;
· Local people should be employed as much as possible during construction phases. The contractor should be specifically instructed to employ local labourers as much as possible;

· The health and safety issues of workers should be taken care;

· Contractor will ensure availability of the PPEs to the workers;

· The construction labour camps should be provided with water supply and sanitation facilities. The workers should be apprised of hygienic practices;

· Monthly monitoring report should be properly analyzed and corrective action should be taken immediately;
· SCC is sole responsible for preparatory works for the temporary disposal location during construction period.  
The study strongly suggested SCC to arrange all necessary measures for the proper disposal of the waste at vacant place at north-east side of the dumping site. The study strictly recommends land-use planning for providing play ground and park by forestation after expiration of the design period by land reclamation. The study also suggested SCC for looking for another suitable land for sanitary landfill site and or incineration plant as well as recycling and composting plant for long-term sustainable solution of the SWM. It is also recommended that SCC should allocate adequate budget, equipment and machinery for the conservancy section.   
The study emphasizes and recommends the strict adherence to waste management hierarchy advocated worldwide at present. The waste management hierarchy follows the principles of sustainable development that encourages using scarce natural resources more efficiently, and avoiding the environmental impacts of waste disposal. The waste management hierarchy to be advocated should, therefore, recognize the following trend:
• Avoiding or minimizing waste;

• Re-using materials;

• Recycling and reprocessing materials;

• Waste disposal (if the first three are not possible).

It is important to note that capacitating all the actors in the project implementation is essential for the effectiveness and sustainability of the facility provided. It should be noted that environmental assessment report is a live document. Hence, due to changing circumstances during the construction and operation phase if any, there might be minor adaptation needed for environmental, health and safety issues.
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