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Executive Summary

1. Introduction

The Local Government Engineering Department (LGED) with the financial assistance of the World
Bank (WB) has been successfully implementing rural infrastructure development projects since
early nineties of the last century. After successful implementation of previous three projects, the
Government of Bangladesh (GOB) looked for financial assistances from the International
Development Association (IDA) of the World Bank to improve and rehabilitate the high-priority
rural infrastructure in 26 districts covering eastern parts of Bangladesh (excluding Chittagong Hill
Tracts) under LGED. Responding the GoB’s request, IDA agreed to extend its credit facilities of
about USS 300 million for the Second Rural Transport Improvement Project (RTIP-2). The GoB
contribution for this project will be USS 117 million.

This project will support rural transport related infrastructure including inland water transport and
maintenance needs of the 26 contagious districts of Bangladesh comprising Pabna and Sirajgonj
Districts (under Rajshahi Division),Tangail, Dhaka, Manikgonj, Gazipur, Munshigonj, Narayangonj,
Narsingdi, Mymensingh, Jamalpur, Sherpur, Netrokona and Kishoregonj Districts (Under Dhaka
Division), Comilla, B-Baria Noakhali, Laxmipur, Feni, Chittagong, Cox's Bazar and Chandpur Districts
(under Chittagong Division) and Sylhet, Hobigonj, Sunamgonj and Moulvibazar Districts (under
Sylhet Division). Project (RTIP-2) Location Map shown in the Figure 3.1. It is expected that
improvement of physical infrastructure will help reduce rural poverty by providing people and
communities with opportunities to enhance productivity and access to innovations and more
gainful marketing facilities. To this end, the locations of the project’s physical components, such as
the rural road maintenance, rural waterways, and growth center markets will be selected to create
transportation and socio-economic networks to maximize intra-rural as well as rural-urban
interactions. The RTIP-2 bears potential risk on physical, biological, social and cultural environment
in the project area. Because of weak geology, rich biodiversity, high dependency of people on
natural resources and widespread poverty, the social and environmental impacts are visibly
significant, particularly when construction works are undertaken in rural areas. Generally, the
environmental and social risks triggered by RTIP-2 activities include erosion and slope instability;
loss of plants, biodiversity and agricultural land; effect to water sources due to sedimentation,
water logging and drainage congestion, displacement/damage of permanent assets and loss of
land. So, proper consideration of all environmental and social factors during design and
implementation is of utmost concern in RTIP Il of LGED in Bangladesh.

The project will include three components: Component A- Accessibility Improvement, Component
B- Institutional Strengthening, Capacity Building and Governance Enhancement, and Component C-
Rural Transport Safety.
a. Accessibility Improvement (USS 377 million): It will comprise four sub-components:

i. Rural Road Improvement (USS 170 million)

ii. Rural Road Maintenance (USS 197 million)

iii. Rural Waterways (USS 4 million)

iv. Growth Center Markets (USS$ 6 million)

b. Institutional Strengthening, Capacity Building & Governance Enhancement Component (USS$ 35
million): It will comprise two sub-components

i. Institutional Development and Governance (USS 9 million):
ii. Project Implementation (USS$ 26 million):

c. Rural Transport Safety Component (USS 3 million): This component will consist of two sub-
components focused on the safety of rural roads and rivers.

i. Rural Roads Safety:
ii. River Safety:

Environmental Management Framework (EMF) vii
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The EMF provides environmental policies of Bangladesh, World Bank safeguard policies, guidelines,
institutional arrangement, environmental assessment of sample subprojects, generic
environmental management plan and monitoring plan, codes of practice and procedures for the
implementation of the World Bank-supported RTIP-2. It defines the steps, processes, and
procedures for screening, alternative analysis, assessment, monitoring and management.

The EMF will be followed by the Project authorities during the planning, design, construction and
operations for the different subprojects under the subcomponebts of the project mainly, rural
road improvements, rural road maintenance, rural waterways, growth center markets,in order to
ensuring environmental integration in planning, implementation, and monitoring of project
supported activities. For ensuring good environmental management in the proposed RTIP-2
program, the EMF will provide guidance on pre-investment works/studies (such as environmental
screening, environmental assessment, environmental management plans, etc.), provide set of
steps, process, procedure, and mechanism for ensuring adequate level of environmental
consideration and integration in each investment in the project-cycle; and describes the principles,
objectives and approach to be followed to avoid or minimize or mitigate impacts. The EMF
contains the following:

= Environmental factors that needs to be considered while planning and design of different
categories of activities under the RTIP-2.

=  Environmental screening criteria: A screening/assessment process and actions to be taken
in case there is any possibility that the IDA’s environmental safeguards may be triggered
under the RTIP-2.

= Environmental assessment guidelines: Steps, process and procedures to be followed in
different levels of environmental assessment (limited or full assessment). This includes
guidance on the project level baseline information, impact identification, public
consultation, alternative analysis, assessment and designing mitigation measures, and in
preparing Environmental Management Plan (EMP) as well as the Monitoring Plan.

= The EMF includes project/ activity level environmental monitoring framework.

= The EMF includes the institutional arrangement for implementing EMF, environmental
code of practices to be followed in project/activity level, capacity strengthening plan for
environmental capacity of the involved parties in accordance with their role and functions,
guidance on appropriate ways of holding consultations.

= A framework for implementation, monitoring, supervision, auditing and reporting

The EMF has been prepared through participatory process mainly based on open ended
discussions, formal and informal interaction with stakeholders that lead to an understanding of the
existing system from the perspectives of all the stakeholders. The work has been performed in
close cooperation with the project team. This included collection of secondary data, related
literatures, field surveys, public/stakeholder consultations, and desk studies.

The EMF is intended to define the process and outputs necessary to address the potential negative
impacts of the physical works to be carried out under RTIP-2 for various sub-projectsThe EMF
clearly describes how the potential environmental impacts of all sub-projects will be managed
during preparation, implementation and, in the post-implementation periods.

2. Environmental Policy, Legal and Administrative Framework

Regulatory requirements toward protection and conservation of environment have been
enunciated by the GOB as well as the WB and pertinent policies and regulations among these
requirements are summarized as under:

= Relevant Government Policies, Acts, Rules, Strategies and Guidelines

- Environmental Conservation Act (ECA), 1995 and Amendments

Environmental Management Framework (EMF) viii
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- Environment Conservation Rules (ECR), 1997 and Amendments
- Environmental Policy, 1992

- Environmental Action Plan, 1992

- National Environmental Management Plan (NEMAP), 1995

- Bangladesh Wildlife (Preservation) Order, 1973 (Amended in 1994)
- National Conservation Strategy (NCS), 1992

- Wetland Policy, 1998 (Draft)

- National Water Policy, 1999

- National Water Management Plan, 2001 (Approved in 2004)

- The National Fisheries Policy, 1999

- The Protection and Conservation of Fish Rules, 1985

- National Agricultural Policy, 1999

- Coastal Zone Policy, 2005

- Coastal Development Strategy, 2006

- The Embankment and Drainage Act, 1952

- Bangladesh Climate Change Strategy and Action Plan

- DOE’s IEE/EIA including EMP Guidelines for Industry, 1997

- LGED’s Strategy, Guidelines and Environmental Code of Practices

=  World Bank’s Environmental Safeguard Policy

- OP/BP 4.01 Environmental Assessment
- OP/BP 4.04 Natural Habitats

- OP/BP 4.11 Physical Cultural Resources
- OP/BP 4.36 Forestry

- OP/BP 4.12 Involuntary Resettlement

- IFC Environmental, Health and Safety Guidelines

3. Description of Baseline Environment

Name & location of the subprojects under each project component have not yet finalized by the
LGED. However, LGED has prepared an initial list for 1* year periodic maintenance work (Annex 1),
which will be finalized before the project appraisal. The waterways subcomponent and some road
improvement and growth center market locations are initially identified.

Since the project is covering around 41% of the country’s area and the subproject are not finalized,
it is not possible to prepare any project specific environmental baseline for the project.
Alternatively, the EMF includes the environmental baseline of the each subproject type. In
addition, the generic environmental baseline on the basis of national & divisional context is also
described in Annex 2. The baseline environment for the subproject of each project components of
RTIP-2 has been described under this chapter regarding the project activities that relates to the
area-specific conditions pertaining to Atmosphere and Climate, Topography, Physiography and
Geology, Seismicity, Hydrology and Drainage, Air Quality, Noise Quality etc. under physical
environment and Terrestrial Ecology, Aquatic Ecology, Biodiversity, National Conservation Site of
Importance under Biological Environment, and Demography, Settlement Pattern, Land Use and
Water Use Pattern, Water Supply and Sanitation, Fisheries, Industries and Commerce, Cultural and
Archeological Resources under Socio-economic Environment.

Environmental Management Framework (EMF) ix
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4. Environmental Management Procedure

The Environmental Management Procedure establishes the criteria to identify the level of
Environmental Assessment (EA) and the processes involved, their sequence to conduct the EA
studies for various components/phases of the rural road improvements, rural road maintenance,
rural waterways, growth center markets including their legal requirements and implications (Figure
4.1). Comprehending the level of EA will help the RTIP-2 in assessing the requirement of external
agency in the form of consultancy services and also the stage of such requirement, like Design
Consultant at planning and design stages and Construction Supervision Consultant (CSC) at
construction stage etc.

Once the need/justification of a project is finalized based on the engineering parameters (like
traffic,c, economical and financial analysis), the process of Environmental Management
Procedurestarts. First step is screening of the project components to ascertain the category of
Environmental Assessment required.

The project classified as a Category A project due to the complexity of environmental issues
associated with waterways improvements and also the uncertainty (lack of details at project
preparation) of the most of the sub-projects to be implemented in widespread areas. The policies
on environment assessment (OP/BP 4.01), natural habitats (OP/BP 4.04) and physical cultural
resources (OP/BP 4.11) have been triggered for the proposed operation. The subproject’s wise
category of EA can be assessed by RTIP-2 or if desired can be offered to some agency or
independent environmental expert. It is worth to mention here that any external agency or
consultant or expert can help RTIP-2 in analyzing and reporting of environmental features and
parameters, filing the application for clearance and approval, but ultimately the responsibility lies
with RTIP-2. The RTIP-2 has to ensure that all legal rules and regulations set by the DOE through
the Ministry of Environment and Forest (MOEF) are adhering with.

The general principles of RTIP-2 is given below-

- The Project Director will be responsible for the environmental compliance monitoring and
oversight to ensure overall project environmental compliance. The Consultants that would
be hired by LGED would assist the project proponent to carry out this mandate.

- The implementing agency will follow the related government rules (laws, ordinances, acts
etc.) and World Bank Operational Policies and Guidelines. This EMF would serve as the
basis for ensuring this compliance.

- LGED will submit the EMF to the Department of Environment (DOE) for their review and
concurrence.

- LGED will ensure the participation of local community in planning and implementation of
sub-projects.

- LGED will be responsible for obtaining and ensuring clearance required from the DOE. The
clearance procedure has been mentioned in Section 2.1.19 of Chapter-2.The LGED will be
responsible for obtaining environmental clearance for the RTIP-2 components for which
the EIA study is required. For the rest components of the RTIP-2, LGED will implement
themselves without DOE clearance. No project activities will be carried out in and nearby
the environmental protected and critical areas as well as in disputed lands or lands
restricted for development.

- All the activities proposed under the project will abide by existing Environmental Code of
Practices (ECP) prepared under RTIP-2..

The summary of the environmental assessment are given below:
= Rural Road Improvement

- RTIP-2 will ensure that proper environmental screening will be done by the design
consultant.

Environmental Management Framework (EMF) X
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- Design consultant will ensure Initial Environmental Examination (IEE) or Environmental
Impact Assessment (EIA) of the all rural road sub-projects.

- Management Consultant will review and clear all screening and environmental assessment
reports.

- LGED will conduct verification of some screening and assessment.

- EIA report will be reviewed by the management consultant and will get clearance from
DOE by LGED.

- Management Consultant and LGED will monitor for proper implementation of EMP.
Rural Road Maintenance

- LGED will ensure that proper environmental screening will be done by the design
consultant.

- Management Consultant will review and clear all screening reports.
- LGED will conduct verification of some screening.

Rural Waterways

- An individual consultant will prepare 2 separate screening, IEE and EIA report for the
waterways.

- LGED will ensure that Initial Environmental Examination (IEE) report will be prepared by
the design consultant and site clearance will get from DOE.

- Management Consultant will review and clear the IEE and EIA reports before sending to
DOE.

- The consultant will ensure that environmental considerations are given sufficient
attention. To this end, it will carry out EIA with Environmental Management Plan (EMP) for
all rural waterways subprojects based on the IEE. EIA report will be reviewed by the
management consultant and will get clearance from DOE by LGED.

- Management Consultant and LGED will monitor for proper implementation of EMP
Growth Center Markets

- LGED will ensure that proper environmental screening will be done by the design
consultant.

- Management Consultant will review and clear environmental screening.

The purpose of the environmental screening is to get relevant concerns addressed early on before
further design of a project and to ensure that actions to mitigate environmental impacts or
enhance environmental opportunities are budgeted for. The environmental screening will be the
preliminary step to identify any potential impacts due to the project activities. Based on an
extensive literature review and expert consultation, screening checklist have been developed and
provided in the Annex 7. The Environmental Screening, Initial Examination and/or Impact
Assessment will need to be carried out for sub-projects under RTIP-2. The environmental screening
and assessment will be used by the implementing agencies as a decision-making tool to ensure
that the project design and implementation of activities such as dredging are environmentally
sound and sustainable. However, site specific environmental baseline, environmental analysis and
management plan to be incorporated.

The environmental impacts identified at this stage are preliminary in nature and will need to be
further elaborated and potential for occurrence has to be ascertained during further stages of
project design and implementation. The potential impacts will identified during various stages of
the project preconstruction, construction and operation as their potential nature, extent, duration
and severity differs between the nature of projects and stages.

The overall mitigation strategies will the following main components:

* Impact avoidance: changing project location, design and construction methods to avoid
impacts.
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= Impact minimization: where impacts cannot be avoided, implementing mitigation measures to
reduce the impact to acceptable levels.

= Compensation: where impacts cannot be avoided or sufficiently mitigated, arranging
compensation.

= Enhancement: measures, which, at little cost to the project, give appreciable social or
developmental benefits.

Subcomponent wise impacts and mitigation measures has been described in Annex 3.

For each of the environmental components, the monitoring plan specifies the parameters to be
monitored; location of the monitoring sites and duration of monitoring. The monitoring plan also
specifies the applicable standards, implementation and supervising responsibilities. There are two
types of monitoring: Quantatitive & Qualatitive. The quantitative monitoring plan for the various
environmental condition indicators of the subproject in construction and operation stages is
presented in Table 5.8 to Table 5.11. Monitoring plan does not include the requirement of arising
out of regulation provision such as obtaining NOC/ consent for plant site operation. LGED field
level laboratories will be involved in the monitoring process.

5. Institutional Arrangement and Capacity Building

The Environmental Management Framework (EMF) implementation requires an organization
support structure in the form of organizational requirements, training needs and plan, and
information management system. The following section captures these institutional arrangements
for EMF implementation by concerned officials of LGED, their consultant and working contractors.
An organizational structure shall be developed at the corporate, regional and site level to aid
effective implementation of the EMF document. The organizational of the LGED flowchart are
shown in Figure 5.1. The Design Consultant, Management Consultant and Supervision Consultant
that would be hired by LGED for the project execution also assist the implementation of the
environmental steps in accordance with EMF.

The EMU to be strengthened to implement and manage the EMF will be structured to provide co-
ordination, technical support and services during the environmental screening and preparation of
EA, and implementation of the environmental mitigation measures. Functions and the staffing
responsibilities of EMU are listed in Table 5.1. In order to effectively manage the EA process and
EMP implementation, the EMU will be established and made operational as soon as possible. The
XEN (Environment) and the two Assistant Engineers (Environment) as shown in the Fig 6.1 could be
selected from the existing GoB officials and provided extensive training and exposure during the
project implementation period to be able to undertake the assigned responsibilities effectively. For
the first year of subprojects, an individual consultant from LGED will carry out the environmental
screening.

The Management Consultant will review and clear all screening and environmental assessment
reports. LGED will conduct verification of some screening. The MS consultants will also review and
update Environmental Supervision Manual incorporating the rural road improvements, rural road
maintenance, rural waterways, growth center market improvement issues in the beginning of their
contract to confirm the environmental supervision procedures and systems including inspection,
monitoring and reporting mechanisms to be followed by each associated parties during the sub-
project implementation. The manual will be continuously updated / modified throughout the
implementation period so as to document the best operating / construction practices for future
use by LGED as part of the agreed strategy or mainstreaming the environmental management
process into all LGED works. The Environmental Specialist of the MS Consultants would primarily
be responsible for providing technical assistance to the EMU, XEN, and Upazila Engineers.

The MS consultant shall assist LGED in quality control, monitoring, coordinating and
implementation of EMF, supervising the measures necessary to mitigate the projects effects on the
society and environment as outlined in the documents. The assistance will include review of social
and environmental screening/assessment, plans and & budget and, where necessary, structuring
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and phasing implementation of the plans and identifying the specific agencies to be involved in the
mitigation of social and environmental protection activities, particularly in cases where NGO
participation needs to be arranged and coordinated.

The DS consultants will be based in the regional office and will be responsible for design and
overall supervision including proper environmental screening, IEE or EIA (If necessary) of sub-
project activities. The design consultants will ensure quality control and report to PD through the
management consultant. The DS will also assist the EMU for ensuring environmental compliance
and monitoring of progress including EMP and/or ECP implementation.

An individual consultant will prepare 2 separate screening, IEE and EIA report for the waterways.
LGED will ensure that Initial Environmental Examination (IEE) report will be prepared by the design
consultant and site clearance will get from DOE. Management Consultant will review and clear the
IEE and EIA reports before sending to DOE.

The success of the project authorities may be attributed to vigorous and continuous monitoring of
all its activities including environment and social issues. The Environmental Management Unit
(EMU) is a dedicated department for monitoring entire project activities and reporting to the
project director (PD). Regular monitoring of activities is carried out by district/upazila offices and
supervision consultants at site and is being reviewed by the EMU on monthly basis. The EMU and
Directors also take regular review of ongoing project activities including environment and social
issues and corrective measures if required are implemented at site. For environmental and social
components of a project, environmental and social monitoring plan is developed, based on
baseline data and impacts predicted during the environmental and social assessment process.

Estimated budget for reviewing and updating of LGED EA Guidelines & Manuals, 2008; budget for
the EIA study of waterways; and budget for environmental training under RTIP-2 are given in
section 6.11. The monitoring plan and environmental mitigation budget for a sample of subproject
of each project component is given in Annex 4.

6. Stakeholder Consultations

Participatory consultation is both an essential criteria and important strategy for an integrated
environmental and social analysis process, the project design and its implementation. Views of the
project affected persons and NGOs have been fully taken into account during the project
preparation and continue to form as a basis for further design and implementation of the sub-
project throughout the implementation period of the RTIP-2. The purpose of the stakeholder
consultation is to identify the views of major institutional and project affected persons (PAPs)
stakeholders to the roads and waterways being examined, and to identify issues of relevance to
the study, as well as any impacts which the alignment may have on project planned by the
stakeholders, and to assess any mitigation measures which may be undertaken to minimize any
adverse impacts of the proposals under consideration. Subsequently, stakeholder consultation is
one of the important parts of the environmental assessment to address the environmental aspects
as well as socio-economic issues from stakeholders’ point of view. Project consultants were carried
out a series of stakeholder consultations at different locations of the sub-project.

The EMF preparation includes 2 initial field level consultations in addition to follow-up
consultations. One of the consultations was held at Mymensingh Sadar Upazilla, which was
attended by about 30 community representatives including journalists, civil society organizations,
contractors, truck drivers, bus drivers, members of transport workers associations, and local
government institutions including one upazila chairman. The participants were overwhelmed to
understand that the meeting was to consult them for designing the RTIP-2. The other consultation
was held at Hatkhalir Bazar, Fulbaria Upazila of Mymensingh district and attended by around 60
persons from in and around the bazaar. The Fulbaria Upazila Engineer organized the meeting and
the local Upazila Chairman facilitated. An Upazila Road has been nominated for the first year
construction under RTIP-2. Only about 100-m of the road will need earth work and it has sufficient
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land for improvement. The local people including the elected representatives are yelling for long to
get their road improved. They assured that if any additional strip of land is required for the
improvement work, they are ready to organize by themselves. The participants in both
consultations were happy to understand that social and environmental impacts will be addressed
under the project to maximize project benefits. They did not foresee any major environmental
issues from the project activities. In addition, the LGED field level staffs were consulted for
effective environmental management considering the RTIP experience.

In addition, 6 meetings were held on end November 2011 on the sample project site. Total 50
participants from different locations have taken part in the consultations. The schedules, venues
and the major feedbacks or queries from the participants for (i) rural road improvements; (ii) rural
road maintenance; (iii) rural waterways; and iv) growth center market are summarized in Annex 4.

The environmental management of the proposed RTIP-2 was also discussed at a national
consultation meeting on the project was held on October 10, 2011 to receive their feedback.

A critical element in planning a participation and consultation program is associated with the
selection of participation techniques to meet desired objectives. Considering the importance of
effective participation and consultation in a wide spread project area along with the time and
resource constraints in the present project, the following participation techniques were followed:

= |nformation dissemination and information sharing techniques will be used to inform the
stakeholders regarding the action being taken in a program area through personal
communication to make them aware about the project as well as to incorporate users input
at different stages of the project.

= |nformation gathering techniques to gather quantitative and qualitative information about
the individual schemes through questionnaires survey.

= Focused Group Discussions (FGDs) will be conducted covering different components of the
project aims to increase local awareness about the forthcoming project as well as to
incorporate their views, needs, priorities considering different positive and negative impact
of the project.

= Key Informant surveys will be carried out among the knowledgeable and elderly people of
the project area to incorporate their views and suggestions from their long experiences and
knowledge.

= Hot Spot Consultation will be conducted in problematic locations of the schemes with
participation of knowledgeable and affected people, local elite, public representatives,
officials and NGO people to mitigate adverse impact considering their views suggestions
from their practical experiences as per local needs and demands.

= Participatory workshops will be organized with the participation of different types of
representative stakeholders.

= Public disclosure of the Draft EA Reports (including a non-technical summary) will be
disclosed at the project districts, Project Headquarters and the World Bank.

Consultations with PAPs during project preparation will ensure that views of PAPs on
compensation and resettlement assistance measures are fully incorporated while consultations
conducted during resettlement plan (RP) implementation will identify necessary assistance
required by APs during rehabilitation. Continuing involvement of those affected by sub-projects is
necessary in the resettlement process. The municipality with support and guidance from the PMU
consultants will ensure that PAPs and other stakeholders are informed and consulted about the
sub-project, its impact, their entitlements and options, and allowed to participate actively in the
development of the sub-project. This will be done particularly in the case of vulnerable PAPs, who
will be encouraged to choose options that entail the lowest risk. This exercise will be conducted
throughout the sub-project-during preparation, implementation, and monitoring of sub-project
results and impacts.

Environmental Management Framework (EMF) Xiv



Rural Transport Improvement Project (RTIP-2)

Under the harmonized safeguard policy, two public consultations will be required for the Project as
part of the environmental assessment procedure. LGED guided the EMU in preparing the program
of public meetings, presentations about the Project and drafting the comments sheet in English
and Bengali. Information on the public consultation meetings will be published in national and
regional newspapers 10 days prior to the consultations. Announcements on the commencement of
the Environmental Assessment in the newspaper, the availability of the Background Information
Document, the venue and the schedule of consultations and public opinion feedback processes will
be published in the national newspapers.

The Environmental Assessment, documenting the mitigation measures and consultation process,
will be made available for public review in both English and Bengali. The summary EA will be
published on the LGED and WB websites, and the full environmental report will be available upon
request from the WB and will be accessible in LGED website.

It is expected that through a participatory process, acceptance of the sub-projects and grievances
can be minimized. However, it is necessary to establish an effective grievance redress mechanism
to address complaints/grievances related to social issues that may arise. Any grievances and
objections retarding the social aspects of the project will be referred to the project Grievances
Redress Committee (GRC). The project GRC will be formed at central and district levels. The
committee of the GRC at national level will have several members and connection with local
authorities under headed by a chairperson.

The affected persons can register their grievances at the complaint cell established at central level
and district level. All cases will be registered, categorized and prioritized by the district level
authority and by the Environmental Specialist at central level. The GRCs will meet periodically to
discuss the merit of each case and fix a date for hearing and notify the PAP to submit necessary
documents in proof of her/his claim/case; resolve grievances within 4 weeks of receipt of
complaint.
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1. INTRODUCTION

1.1 Background

The Local Government Engineering Department (LGED) with the financial assistance of the World Bank
(WB) has been successfully implementing rural infrastructure development projects since early nineties of
the last century. After successful implementation of previous three projects, the Government of
Bangladesh (GOB) looked for financial assistances from the International Development Association (IDA) of
the World Bank to improve and rehabilitate the high-priority rural infrastructure in 26 districts covering
mainly eastern parts of Bangladesh (excluding Chittagong Hill Tracts) under LGED. Responding the GoB’s
request, IDA agreed to extend its credit facilities of about US$ 300 million for the Second Rural Transport
Improvement Project (RTIP-2). The GoB contribution for this project will be USS 117 million.

It is expected that improvement of physical infrastructure will help reduce rural poverty by providing
people and communities with opportunities to enhance productivity and access to innovations and more
gainful marketing facilities. To this end, the locations of the project’s physical components, such as the
rural road maintenance, rural waterways, growth center market will be selected to create transportation
and socio-economic networks to maximize intra-rural as well as rural-urban interactions. The participatory
approach in selection, operation and maintenance of these facilities is expected to bring together various
stakeholder groups, especially those who are socio-economically vulnerable, into the decision-making
process and be benefited by the development.

The RTIP-2 bears potential risk on physical, biological, social and cultural environment in the project area.
Because of weak geology, rich biodiversity, high dependency of people on natural resources and
widespread poverty, the social and environmental impacts are visibly significant, particularly when
construction works are undertaken in rural areas. Generally, the environmental and social risks triggered
by RTIP-2 activities include erosion and slope instability; loss of plants, biodiversity and agricultural land;
effect to water sources due to sedimentation, water logging and drainage congestion,
displacement/damage of permanent assets and loss of land. So, proper consideration of all environmental
and social factors during design and implementation is of utmost concern in RTIP Il of LGED in Bangladesh.

This Environmental Management Framework (EMF) is required for the RTIP Il to identify the required
environmental management measures that need to be taken by the Project authorities during the
planning, design, construction and operations of the rural road improvements, rural road maintenance,
rural waterways, growth center markets, in order to ensure compliance with the Government of
Bangladesh own requirements and those of the World Bank. All the major environmental impacts along
with mitigation and management measures have been compiled in the form of EMF.

1.2 Project Description

The project will include three components: Component A- Accessibility Improvement, Component B-
Institutional Strengthening, Capacity Building and Governance Enhancement, and Component C- Rural
Transport Safety.

a. Accessibility Improvement (US$ 377 million): It will comprise four sub-components:
i. Rural Road Improvement (USS 170 million)

The project will finance improvement of about 700 km of Upazila (sub district) Roads through
upgrading earthen roads to paved road standards and improvement of about 360 km of Union
Roads. The sub-component will include land acquisition and compensation of persons affected by
the project, environmental mitigation measures, road safety and activities by women’s groups.

Primarily750 km of Upazila roads and 770 km of Union roads have been identified for improvement
for planning purpose. However, the final list is to be refined following the methodology for Union
Roads already agreed between LGED and the Bank and a methodology for Upazila Roads yet to be
agreed. The annual work-programs will be revised annually based on surveys of road condition and
traffic.
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The engineering design has been prepared including BoQs for improvement of a program of 13
Upazila roads for a total of 120 km. The roads were initially included in a project funded by the
Asian Development Bank but funds were insufficient to execute the works. The works on these
roads will start in the second year of project implementation. Design of eight bridges remains to be
carried out and is required to finalize the cost estimate for these roads. Land acquisition plans and
environmental impact assessments will be prepared during the first-year of project
implementation.

The program of Union Roads is being identified based on agreed selection criteria. One selection
criteria is that no land acquisition is required.

ii. Rural Road Maintenance (USS 197 million)

Periodic Maintenance (US$185 million): The project will finance rehabilitation or periodic
maintenance of about 3,550 km of roads. The works do not require land acquisition as the
alignment remains the same than for the existing roads. The sub-component will include
environmental mitigation measures, road safety and activities by women’s groups. Roads to be
included in the periodic maintenance sub-component will be eligible if they have gaps less than 6
meters. For rehabilitation works, structures will be limited to 30 m to take into account the time
constraints during project implementation.

Performance—Based Maintenance (USS 12 million): The project will support scaling—up the
project funded by DANIDA to pilot performance—based maintenance contracts. The contracts will
be executed on about 450 km of roads (120 km the first year, 160 km the second year and 170 km
the third year) representing 2,250 km of roads maintained during the 5—year period of the
contracts.

iii. Rural Waterways (USS 4 million)

Dredging (USS 2 million): The sub-component will pilot low-cost dredging using local technology.
The project will also finance removal of temporarily constructed earthen bunds across waterways,
protection works at erosion-prone and vulnerable points along bank lines, enhancing safety by
installation of navigational aids, and provision of landing facilities. Two rivers have been identified:
the first river is the Turag-Bansi River, 18.7 km long, from Kaliakoir to Mirzapur in Tangail district;
the second river is the Titas River, 25 km long, from Kathalia to Batikandi in Comilla district. The
environmental impact assessment will be carried out and bidding documents will be prepared for
the first river during the first-year of the project for implementation during the second year. The
contracts will cover capital dredging during the first year and maintenance dredging during two
years.

River accessibility (USS$2 million): The sub-component will finance improvement of accessibility and
construction of river infrastructure (ghats, jetties) at about 20 locations including the rivers in the
pilot dredging sub-component. During project preparation, 43 ghats have been identified which are
currently leased out without major risk of erosion and a substantial level of traffic. Further analysis
is required to reduce the number of ghats to 20 to be supported under this project. This analysis
will include consultation with beneficiaries to confirm the priority given to the ghats to be included
in the project.

iv. Growth Center Markets (USS 6 million)

The project will support the improvement and development of 50 markets employing women. A
final list of markets is yet to be finalized upon consultation with beneficiaries.

In addition to financing the market infrastructure, this project will aim at strengthening
management and operation of GCMs by providing support to the markets committees, improving
the selection process of women and enhancing their capacity to operate shops in WMS.

109 markets were identified which are yet to be developed and 43 markets which have been
developed but still need improvements. A further analysis is required to reduce the number to 50,
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the target for construction under RTIP-2. This analysis should include consultation with
beneficiaries to confirm the priority given to the markets included in the project.

b. Institutional Strengthening, Capacity Building & Governance Enhancement Component (US$ 35
million): It will comprise two sub-components

Institutional Development and Governance (USS 9 million):

The sub-component will support implementation of the LGED action plan for strategic
enhancements in the areas of capacity, effectiveness, governance and accountability, including via
operationalization of a comprehensive IT-ICT supported Integrated Decision Support System (IDSS).
The design of this sub-component incorporates the results and lessons of RTIP-1 and are guided by
the strategic priorities identified for LGED through the Operational Risk Assessment (ORA) carried
out jointly by LGED and the World Bank in 2008-2009.

A high-level LGED Committee supported by six Working Groups have finalized an action plan for
implementation of the main GOB-endorsed ORA recommendations falling within LGED
responsibility, which will be used to harmonize future external assistance to LGED across its
development partners. The proposed RTIP-2 will aim to support LGED as it faces a challenging
period of growing demands and responsibilities, significant organizational evolution and staffing
turnover. The project will provide funding for essential technical assistance (TA), consulting
services, advanced staff training and ‘exposure’ activities (in Bangladesh and elsewhere), necessary
software (IP) and advanced equipment procurement. The main areas to be covered under this
support will be:

e Maintenance Policy & Operations

e Quality Assurance & Management (including ISO Certification program)
e Financial Management & Planning

e Environmental & Social (Impact) Management

e Performance Management including Monitoring & Evaluation

e IT-ICT-MIS Facilities & Capacity (including IDSS implementation), and

e Strategic Coordination & Development.

Assistance to be provided in these areas will interact directly with the respective LGED Working
Groups to maximize LGED ‘ownership’, determination and absorption/operationalisation of
planned outputs and the sustainability of the results in LGED operations and management beyond
the period of project support. Wherever appropriate, the TA providers will be ‘embedded’ directly
within the Working Groups and/or ‘mainstream’ LGED units (rather than being PMU-centered, as in
RTIP-1) with close periodic monitoring of expected impacts and outcomes in relevant areas of LGED
capacity and performance.

Project Implementation (USS 26 million):

The sub-component will support services of the project management consultant, design and
supervision consultants, integrated performance audit, socio-economic and monitoring surveys,
equipment and cars, and operating costs of the Project Management Unit.

c. Rural Transport Safety Component (US$ 3 million): This component will consist of two sub-
components focused on the safety of rural roads and rivers.

Rural Roads Safety:

The assessment of the implementation of the RTIP-I supported Rural Transport Safety (RTS) ‘pilot’
has confirmed the positive results in the three pilot districts in Bangladesh. As the road safety
problems and challenges in the rural transport environment are acute and growing (e.g. due to
ongoing rapid growth of road transport activities), the proposed RTIP-2 will provide support to the
LGED for a more substantial Rural Transport Safety Improvement program, scaling up and evolved
from the RTIP-I supported RTS ‘pilot’ and to be implemented by the relevant ‘mainstream’ HQ and
field units of LGED. The proposed RTIP-2 will fund expert technical assistance, capacity building and
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training measures respectively for LGED units and participating Local Government Institutions,
education/awareness program delivery, and procurement of associated
goods/materials/equipment.

The main areas to be covered under this component will be:

e (Capacity Building for Rural Road Safety (RRS) functions in LGED;

e Capacity building for participating LGIs for local RS responsibilities/actions;

e Facilitation of formation and sustainability of LGI-level RS oversight bodies;

e Integration of RRS factors in LGED design/construction/maintenance activities;
e Extended/intensified awareness and education campaigns;

e Program Monitoring & Evaluation (jointly between LGED and LGls); and

e Strengthening sector capacity for RRS education, information and/or research.

This component will be managed primarily by the Central Road Safety Unit (CRSU) of the LGED,
with periodic support from internationally-experienced TA, with specific progress milestones and
LGI-monitorable results, such as rural road safety hazard and trauma incident reductions.

ii. River Safety:

The sub-component will pilot the installation of gearboxes in country boats to improve safety in
their operation and reduce consumption of diesel.

1.3 Objectives of EMF

The EMF provides general policies, guidelines, codes of practice and procedures to be integrated into the
implementation of the World Bank-supported RTIP-2. It defines the steps, processes, and procedures for
screening, alternative analysis, assessment, monitoring and management. In addition, the EMF will analyze
environmental policies and legal regime of Bangladesh and safeguard policies of the World Bank as well as
institutional and capacity assessment for environmental management. The physical intervention of the
projects The EMF is intended to be used as a practical tool during program formulation, design,
implementation, and monitoring in RTIP-2.

The EMF will be followed during project preparation and implementation for ensuring environmental
integration in planning, implementation, and monitoring of project supported activities. For ensuring good
environmental management in the proposed RTIP-2 program, the EMF will provide guidance on pre-
investment works/studies (such as environmental screening, environmental assessment, environmental
management plans, etc.), provide set of steps, process, procedure, and mechanism for ensuring adequate
level of environmental consideration and integration in each investment in the project-cycle; and describes
the principles, objectives and approach to be followed to avoid or minimize or mitigate impacts. The EMF
contains the following:

= Environmental factors that needs to be considered while planning and design of different
categories of activities under the RTIP-2.

= Environmental screening criteria: criteria, process, procedures, steps, time, and responsibility as
well as necessary tools (format, checklist etc.) for environmental screening of the investment
under the RTIP-2.

= Environmental assessment guidelines: Steps, process and procedures to be followed in different
levels of environmental assessment (limited or full assessment). This includes guidance on the
project level baseline information, impact identification, alternative analysis, assessment and
designing mitigation measures, and in preparing Environmental Management Plan (EMP).

=  The EMF includes project/ activity level environmental monitoring framework.

= The EMF includes the institutional arrangement for implementing EMF, environmental code of
practices to be followed in project/activity level, capacity strengthening plan for environmental
capacity of the involved parties in accordance with their role and functions, guidance on
appropriate ways of holding consultations.
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1.4 Approach and Methodology

The EMF has been prepared through participatory process mainly based on open ended discussions, formal
and informal interaction with stakeholders that lead to an understanding of the existing system from the
perspectives of all the stakeholders. The work has been performed in close cooperation with the project
team. This included collection of secondary data, related literatures, field surveys, public/stakeholder
consultations, and desk studies.

In order to prepare the EMF, relevant secondary source of information were reviewed and limited field
investigation has been carried out to explain the environmental concerns related to different subprojects.
The specific tools and methods used to meet the desired scope of work are highlighted below:

a) Environmental review of overall program and preparation of preliminary baseline of RTIP-2.
In order to meet the above scope, the following strategies have been adopted:

= Review of program details available at the time of assessment;

= Collection of secondary information (periodic plans of participating districts, situation analysis of
pre-feasibility study and its conformity with interaction with stakeholders); and

= Sample of different subproject of baseline information at larger stage by field visit to the different
districts.

b) Review of relevant plan, policies and legislations of GOB and WB:
In order to meet the above scope, the following strategies were adopted:
= Review of plan, policies, government directives and legislations related to environment in the
context of Bangladesh;
= |dentification of environmental provisions that is applicable to the present project;

= Review of the World Bank's environmental safeguard policies and identifies provisions/requirements
that need to be met by this project; and

= Review of similar documents being used in similar type of programs.

c) Review of existing environmental management practices of RTIP-I.
In order to meet the above scope, the methodologies adopted are as follows:

= Review of current environmental requirements and practices followed by RTIP-I;

e Study of the effectiveness of environmental provisions applied to similar project activities in
Bangladesh;

e Discussion with LGED about their existing environmental management practices existing
environmental problems;

e Review and "on the ground" verification of environmental management practices and its
effectiveness followed by RTIP-I including review and record of good and bad environmental
practices followed; and

e Environmental Practices in other projects (WB funded, etc.).
d) Institutional and capacity assessment

The following methodologies were adopted by the consultant to meet and its objectives:

= Review of institutional mechanisms for environmental management of institutional involved in
proposed program and their environmental management practices. The assessment will be made to
find out the institutional capacity in terms of existence of environmental management unit,
environmental staff & work load, existence of environmental management practices, resources
(manpower, budget, and equipment facilities), mandate, roles and responsibility of staff in
environmental management, currently ongoing environmental programs and its effectiveness;
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= The system, process, procedures in complying environmental mandate, guideline, framework and its
effectiveness, (tools if any, such as screening format, checklist etc.); and

= Assessment of participating institutions in terms of their capacity with regard to their existing
mandates, functions, human, and financial resources available for environmental management
functions as well as assessment of their capacity considering incremental workloads from the
proposed program.

Based on the above, the consultant has developed the necessary institutional and capacity building
activities.

e) Stakeholder analysis, consultation and disclosures
The following methodologies were adopted to meet the above scope and its objectives:

= Plan for the stakeholder consultations at the national and district level with respect to the program
and its environmental management. Based on the outcomes of the stakeholders analysis, policy
review and capacity assessment, institutional mechanism for environmental management in the
RTIP-2 program were developed;

= Share in LGED during the interaction about the likely environmental issues, environmental
requirements of GOB and WB;

= During the preparation of EMF, interactions were also held with District LGED offices, and private
sector for their views with regards to their opinions, their roles and responsibilities in the RTIP-2
program; and

= Assessment of stakeholder’s impressions on environmental issues, causes, and in exploring ways to
address it.

Futhter LGED, the executing agency (EA) conducted a day-long workshop on Disclosure of draft
Environmental Management Framework and social Management Framework at LGED Auditorium on 7
February 2012 attention to all levels stakeholder including civil society, government’s official,
representative from local government,NGQ’s, Educationalist, LGED staff etc. The main objective of the
Workshop was to (i) inform the project stakeholders at all levels (local to national levels) regarding
environmental and social measures are proposed to mitigate the adverse impacts of the subprojects. The
suggestions and outcomes from this workshop are incorporated in this EMF. Close to 100 participants
attended the national Workshop and actively contributed their valuable views. The environmental related
outcomes based on the workshop are incorporated in this version of the EMF. A summarize EMF in Bengali
on environmental approach of the RTIP-2 program will be prepared.

1.5 Overview of the EMF

The EMF is intended to define the process and outputs necessary to address the potential negative impacts
of the physical works to be carried out under RTIP-2 for various sub-projects associated with the rural road
improvements, rural road maintenances, rural waterways, and growth center markets. In order to
safeguard against any unexpected serious impacts and to improve the general environmental management
practices, this EMF outlines a screening/assessment process and actions to be taken in case there is any
possibility that the IDA’s environmental safeguards may be triggered.

The EMF clearly describes how the potential environmental impacts of all sub-projects will be managed
during preparation, implementation and, in the post-implementation periods. The EMF incorporates a
framework for implementation, monitoring, supervision, auditing and reporting of the EMF requirements.
The EMF report also includes Environmental Codes of Practice (ECP) and sample Environmental
Management Plan (EMP) for each type project subcomponent to assist the LGED/Design Supervision
Management (DSM) Consultants in preparation of the necessary environmental specifications and/or sub-
project specific EMP for integration of impacts avoidance/prevention/mitigation measures with the design
and contract documents of the sub-projects. The applicability of the sample EMP/ ECP to a particular type
of sub-projects under each project component and/or need for further EA and sub-project specific EMP has
also been established in the EMF.
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The EMF also defines required mitigation measures to be carried out by this contractor to minimize
potential negative impacts during and after the execution of physical works. The minimum prevention
/mitigation requirements to be implemented during the implementation of the sub-projects will be
included in the bidding and contract documents. The EMF provides for integration of the environmental
assessment and management process with the overall project preparation and implementation process.

1.6 Environmental Code of Practices

The Environmental Code of Practices (ECP) for compliance with the World Bank’s OP 4.01 is contained of
this EMF. The requirements of these ECP and of the Bangladesh standard will be included in all sub project
civil works contracts through a set of special environmental clauses (SECs) included in the Technical
Specification of the bidding documents. These set of Special Environmental Clauses will be subject to
revision for each sub project to ensure the relevant issues for each sub project are being adopted.
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2. ENVIRONMENTAL POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

2.1 Relevant Government Policies, Acts, Rules, Strategies and Guidelines

2.1.1 Environmental Conservation Act (ECA), 1995

The ECA is currently the main legislation relating to environment protection in Bangladesh. This Act is
promulgated for environment conservation, environmental standards development and environment
pollution control and abatement.

The main objectives of ECA are:

= Conservation and improvement of the environment; and

= Control and mitigation of pollution of the environment.
The main focuses of the Act can be summarized as:

= Declaration of ecologically critical areas and restriction on the operations and processes, which
can or cannot be carried out/ initiated in the ecologically critical areas (ECA);

= Regulations in respect of vehicles emitting smoke harmful for the environment;
= Environmental clearance;
= Regulation of industries and other development activities’ discharge permits;

= Promulgation of standards for quality of air, water, noise and soil for different areas for
different purposes;

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

= Formulation and declaration of environmental guidelines.

Before any new project can go ahead, as stipulated under the ECA, the project promoter must obtain
Environmental Clearance from the Director General (DG), DOE. An appeal procedure does exist for those
promoters who fail to obtain clearance. Failure to comply with any part of this Act may result in
punishment to a maximum of 5 years imprisonment or a maximum fine of Tk.100, 000 or both. The DOE
executes the Act under the leadership of the DG.

The Project will be undertaken in line with the aims and objectives of the Act by conserving the
environment and controlling and mitigating potential impacts throughout the drilling program.

Environmental Conservation Act (Amendment 2000)

The Bangladesh Environment Conservation Act Amendment 2000 focuses on ascertaining responsibility for
compensation in cases of damage to ecosystems, increased provision of punitive measures both for fines
and imprisonment and the authority to take cognizance of offences.

Environmental Conservation Act (Amendment 2002)
The 2002 Amendment of the ECA elaborates on the following parts of the Act:
= Restrictions on polluting automobiles;
= Restrictions on the sale, production of environmentally harmful items like polythene bags;
= Assistance from law enforcement agencies for environmental actions;
= Break up of punitive measures; and
= Authority to try environmental cases.
Environmental Conservation Act (Amendment 2010)
This amendment of the act introduces new rules & restriction on:

= No individual or institution (Gov. or Semi Gov, / Non Gov. / Self Governing) cannot cut any Hill
and Hillock. In case of national interest; it can be done after getting clearance from respective
the department
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= Owner of the ship breaking yard will be bound to ensure proper management of their
hazardous wastes to prevent environmental pollution and Health Risk

= No remarked water body cannot be filled up/changed; in case of national interest; it can be
done after getting clearance from the respective department; and

= Emitter of any activities/incident will be bound to control emission of environmental pollutants
that exceeds the existing emission standards.

2.1.2 Environment Conservation Rules (ECR), 1997 and Amendments

These are a set of rules, promulgated under the ECA, 1995 and its amendments. The Environment
Conservation Rules provide categorization of industries and projects and identify types of environmental
assessment required against respective categories of industries or projects. The Rules set:

= The National Environmental Quality Standards (NEQS) for ambient air, various types of water,
industrial effluent, emission, noise, vehicular exhaust etc.;

= The requirement for and procedures to obtain environmental clearance; and

= The requirement for IEE and EIA according to categories of industrial and other development
interventions.

The Environment Conservation Rules, 1997 were issued by the GOB in exercise of the power conferred
under the Environment Conservation Act (Section 20), 1995. Under these Rules, the following aspects,
among others, are covered:

= Declaration of ecologically critical areas;
= C(Classification of industries and projects into 4 categories;
= Procedures for issuing the Environmental Clearance Certificate (ECC); and

= Determination of environmental standards.

Rule 3 defines the factors to be considered in declaring an 'ecologically critical area’ as per Section 5 of the
ECA (1995). It empowers the Government to declare the area as the Ecologically Critical Areas (ECA), if it is
satisfied that the ecosystem of the area has reached or is threatened to reach a critical state or condition
due to environmental degradation. The Government is also empowered to specify which of operations or
processes may be carried out or may not be initiated in the ecologically critical area. Under this mandate,
the Ministry of Environment and Forest (MOEF) has declared Sunderban, Cox's Bazar-Tekhnaf Sea Shore,
Saint Martin Island, Sonadia Island, Hakaluki Haor, Tanguar Haor, Marzat Baor and Gulshan-Baridhara Lake
as ecologically critical areas and prohibited certain activities in those areas.

Rule 7 of the 1997 ECR provides a classification of industrial units and projects into four categories,
depending on environmental impact and location. These categories are:

= Green;

= QOrangeA;

= QOrange B; and
= Red.

The categorization of a project determines the procedure for issuance of an Environmental Clearance
Certificate (ECC). All proposed industrial units and projects that are considered to be low polluting are
categorized under "Green" and shall be granted Environmental Clearance. For proposed industrial units
and projects falling in the Orange-A, Orange-B and Red Categories, firstly a site clearance certificate and
thereafter an environmental clearance certificate will be required. A detailed description of those four
categories of industry/project is in Schedule-1 of ECR (1997). The Rules were essentially developed for
industrial developments, but under Schedule 1 of the Guidelines (Clauses 63 and 64) the following falls into
the Orange B Category.

All existing industrial units and projects and proposed industrial units and projects, that are considered to
be low polluting are categorized under "Green" and shall be granted Environmental Clearance. For
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proposed industrial units and projects falling in the Orange- A, Orange- B and Red Categories, firstly a site
clearance certificate and thereafter an environmental clearance certificate will be issued. A detailed
description of those four categories of industries has been given in Schedule-1 of ECR'97. Apart from
general requirement, for every Red category proposed industrial unit or project, the application must be
accompanied with feasibility report on Initial Environmental Examination, Environmental Impact
Assessment based on approved TOR by DOE, Environmental Management Plan EMP etc.

The ECR'97 also contains the procedures for obtaining Environmental Clearance Certificates from the
Department of Environment for different types of proposed units or projects. Any person or organization
wishing to establish an industrial unit or project must obtain ECC from the Director General. The
application for such certificate must be in the prescribed form (provided later in this chapter) together with
the prescribed fees laid down in Schedule 13, through the deposit of a Treasury Chalan in favor of the
Director General. Rule 8 prescribes the duration of validity of such certificate (3 years for green category
and lyear for other categories) and compulsory requirement renewal of certificate at least 30 days before
expiry of its validity.

= Road Construction/reconstruction/extension (feeder roads, local streets etc.) and bridge construction
reconstruction/extension (less than 100m in length).

213 Environmental Policy, 1992

The concept of environmental protection through national efforts was first recognized and declared with
the adoption of the Environmental Policy, 1992 and the Environmental Action Plan, 1992. The importance
of policies in beefing up the environmental regime is recognized in a number of international instruments
including the World Conservation Strategy in 1980 and the Brundtland Commission Report, 1987.
Paragraph 14 of Chapter 8 of Agenda 21 underscored the necessity of formulation of national policies as
well as laws for environmental protection and sustainable development. The major objectives of
Environmental Policy are to:

i)  maintain ecological balance and overall development through protection and improvement of the
environment;

ii) protect country against natural disaster;
iii) identify and regulate activities, which pollute and degrade the environment;
iv) ensure environmentally sound development in all sectors; and

v) ensure sustainable, long term and environmentally sound base of natural resources; and vi)
actively remain associate with all international environmental initiatives to the maximum possible
extent.

2.1.4 Environmental Action Plan, 1992

The National Environmental Action Plan,1992 recommended sector specific action plan to achieve the
objectives and implement the policy recommendations of the National Environment Policy. The followings
are water resources key recommended actions:

= Environmental audit on an emergency basis will be conducted for water resources development,
flood control and irrigation projects. Steps to mitigate the adverse impact on the environment
identified in the audit will be taken through appropriate modification of these projects.

= Environmental Impact Assessment will be incorporated in all new projects. Adverse impacts will be
prevented through proper steps and adequate investments.

= Operation and maintenance will be ensured subsequent to execution of projects related to water
resources development and management. Regular monitoring will be conducted to evaluate the
impact of all projects.

2.15 National Environmental Management Plan (NEMAP), 1995

The National Environment Management Action Plan (NEMAP, 1995), based on a nationwide consultation
program identified the main national environmental issues, including those related to the water sector
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which EA practitioners should note. The main related national concerns included flood damage, river bank
erosion, environmental degradation of water bodies, increased water pollution, shortage of irrigation
water and drainage congestion; various specific regional concerns were also identified.

2.1.6 Bangladesh Wildlife (Preservation) Order, 1973 (Amended in 1994)

The Bangladesh Wildlife (Preservation) Order makes provisions for the safety of wildlife, particularly those
vulnerable to extinction. It has provisions for the establishment of ‘wild life sanctuaries’, banning hunting
of certain species, banning ‘game reserves’ and provision for special permits to keep and care for certain
types of animals. Schedule Il to the statute includes a list of animals that are declared as protected
animals, which shall not be hunted, killed or captured. The maximum penalty for any offence committed
under this statute is two years imprisonment and a maximum fine of 10,000 taka.

The Government of Bangladesh under the provisions of the Act, has established three categories of
protected areas being National Parks, Wildlife Sanctuaries and Game Reserves. In addition to these, the
Government of Bangladesh has declared 14 protected areas and is considering declaring more. Further, the
Government of Bangladesh has recently declared six areas as Ecologically Critical Areas under the
Environmental Conservation Act 1995.

2.1.7 National Conservation Strategy (NCS), 1992

The National Conservation Strategy (NSC) was drafted in late 1991 and submitted to the Government in
early 1992. It was approved in principal; however the final approval of the document is yet to be made by
the cabinet.

For sustainable development in the energy sector, the strategy document offered various
recommendations, though there are none specifically relating to exploratory drilling or similar activities.

For 'Energy and Minerals' sector, the relevant strategy recommendations include:

= To use the minimum possible area of land in exploration sites;

= To take precautionary measures against Environmental Pollution from liquid effluent, condensate
recovery and dehydration plants; and

= To apply technology assessment for selection of appropriate technology.

The Project aims to reduce the land required for the program where possible by implementing measures to
reduce pollution risk and using appropriate technology.

2.1.8 Wetland Policy, 1998 (Draft)

The Policy is relevant to the Project because it seeks to:

= Conserve wetlands to sustain their ecological and socio-economic functions and further
sustainable development;

= Establish key principles for wetland sustainability and unsustainable practices;
= Maintain existing levels of biodiversity;
= Maintain wetland functions and values; and

= Actively promote integration of wetland functions in resources management and economic
development decision taking.

2.1.9 National Water Policy, 1999

The National Water Policy promulgated in 1999 with the intension of guiding both public and private
actions in the future for ensuring optimal development and management of water that benefit both
individuals and the society at large. The policy aims to ensure progress towards fulfilling national goals of
economic developments, poverty alleviation, food security, public health and safety, decent standard of
living for the people and protection of natural environment. According to the policy, all agencies and
departments entrusted with water resource management responsibilities (regulation, planning,
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construction, operation, and maintenance) will have to enhance environmental amenities and ensure that
environmental resources are protected and restored in executing their tasks. Environmental needs and
objectives will be treated equally with the resources management needs.

The policy has several clauses related to the protection and prevention of the natural environment for
ensuring sustainable development. Some of the relevant clauses are:

Clause 4.5b: Planning and feasibility studies of all projects will follow the Guidelines for Project
Assessment, the Guidelines for People's Participation (GPP), the Guidelines for Environmental Impact
Assessment, and all other instructions that may be issued from time to time by the Government.

Clause 4.9b: Measures will be taken to minimize disruption to the natural aquatic environment in
streams and water channels.

Clause 4.9e: Water development plans will not interrupt fish movement and will make adequate
provisions in control structures for allowing fish migration and breeding.

Clause 4.10a: Water development projects should cause minimal disruption to navigation and, where
necessary, adequate mitigation measures should be taken.

Clause 4.12a: Give full consideration to environmental protection, restoration and enhancement
measures consistent with National Environmental Management Action Plan (NEMAP) and the National
Water Management Plan (NWMP).

Clause 4.12b: Adhere to a formal Environmental Impact Assessment process, as set out in the EIA
guidelines and manuals for water sector projects, in each water resources development project or
rehabilitation program of size and scope specified by the Government from time to time.

Clause 4.12c: Ensure adequate upland flow in water channels to preserve the coastal estuary eco-
system threatened by intrusion of salinity from the sea.

Clause 4.13b: Only those water related projects will be taken up for execution that will not interfere
with aquatic characteristics of those water bodies.

2.1.10 National Water Management Plan, 2001 (Approved in 2004)

The National Water Resources Council approved on March 31, 2004 a 25-year National Water
Management Plan. The plan provides a framework within which all concerned with the development,
management and use of water resources water services in Bangladesh can plan and implement their own
activities in a coordinated and integrated manner. The planned activity programs have been presented in
the eight sub-sectoral clusters: i) Institutional Development, ii) Enabling Environment, iii) Main River, iv)
Towns and Rural Areas, v) Major Cities; vi) Disaster Management; vii) Agriculture and Water Management,
and viii) Environment and Aquatic Resources. Each cluster comprises of a number of individual programs,
with overall a total of 84 sub-sectoral programs identified and presented in the investment portfolio. It was
planned to implement in three phases. It was approved at the seventh meeting of the National Water
Resources Council. It calls for a coordinated approach of concerned ministries and departments to stop
water-logging and to incorporate the issues of arsenic mitigation, river administration, and dredging and
fisheries resources. To mitigate the environmental risks of water sector project development, the plan
suggested for a holistic view, which includes the environment itself as an important water sector
stakeholder with an entire cluster of programs devoted to it. Furthermore, programs within the
environment cluster are strategically timed in order that public awareness raising, the establishment and
enforcement of regulatory mechanisms and long term planning are addressed as priority. Water Resources
Planning Organization (WARPOQO) was assigned to monitor the national water management plan.

2.1.11 The National Fisheries Policy, 1999

The National Fisheries Policy, 1999 was formulated following review and intent of the East-Bengal
Protection and Conservation of Fish Act 1950, which was updated by the Protection and Conservation of
Fish (Amendment) Ordinance 1982 and further refined by the Protection and Conservation of Fish
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(Amendment) Act 1995. These Acts and ordinance provide provisions for the protection and conservation
of fish in fresh water and brackish water bodies.

The Fisheries Policy highlights the need to conserve fish breeding grounds and habitats, especially in the
development of water management infrastructure. It intends to promote fisheries development and
conservation in all water bodies.

The Project should consider these policies to protect the habitats, migration and connectivity of fish and
fisheries resources around the Project area. Measures to reduce any potential negative impacts on local
fish populations will be incorporated into all stages of the Project.

2.1.12 The Protection and Conservation of Fish Rules, 1985

The Protection and Conservation of Fish Rules 1985 are a set of rules in line with the overall objectives of
the East-Bengal Protection and Fish Conservation Act. The Rules require that “no person shall destroy or
make any attempt to destroy any fish by explosives, gun, bow and arrow in inland waters or within coastal
waters”. Further, the Rules states “...no person shall destroy or make any attempt to destroy any fish by
poisoning of water or the depletion of fisheries by pollution, by trade effluents or otherwise in inland
waters”.

The Project will comply with these rules by enacting appropriate mitigation measures to reduce the
potential for pollution of waterways, depletion of fisheries or disturbance of fish populations within the
Project area.

2.1.13 National Agricultural Policy, 1999

The overall objective of the National Agriculture Policy is to make the nation self-sufficient in food through
increasing production of all crops including cereals and ensure a dependable food security system for all.
One of the specific objectives of National Agricultural Policy is to take necessary steps to ensure
environmental protection as well as ,,environment-friendly sustainable agriculture. Through increased use
of organic manure and strengthening of the integrated pest management program. The policy also
suggests creating awareness so that the chemical fertilizers and pesticides used for increased crop
production do not turn out to be responsible for environmental pollution. Water logging and salinity are
identified as one of the serious problem in some parts of the country including the coastal areas for
agricultural activities and environmental damage. The policy recommends for crop rotation and salt
tolerant crop varieties.

2.1.14 Coastal Zone Policy, 2005

Coastal zone policy initiated as a harmonized policy that transcends beyond sectoral perspectives. The
policy provides general guidance so that the coastal people can pursue their livelihoods under secured
conditions in a sustainable manner without impairing the integrity of the natural environment. The policy
framework underscores sustainable management of natural resources like inland fisheries & shrimp,
marine fisheries, marine fisheries, mangrove and other forests, land, livestock, salt, minerals, sources of
renewable energy like tide, wind and solar energy. It also emphasis on conservation and enhancement of
critical ecosystem- necessary measures will be taken to conserve and develop aquatic and terrestrial
including all the ecosystems of importance identified by the Bangladesh National Conservation Strategy
(Mangrove, coral reef, tidal wetland, sea grass bed, barrier island, estuary, closed water body, etc.).

Coastal Development Strategy, 2006

Coastal Development Strategy has been approved by the Inter-Ministerial Steering Committee on
Integrated Coastal Zone Management Plan (ICZMP) Project on February 13, 2006. The strategy is based on
the Coastal Zone Policy and takes into account the emerging trends: increasing urbanization, changing
pattern of land use, declining land and water resources, unemployment and visible climate change impacts.
The strategy has 9 strategic priorities and the following 3 are relevant priorities with proposed type of
interventions:
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Safety from man-made and natural hazards - i) Strengthening and rehabilitation of sea dykes; and
ii) reduction of severe vulnerability in the coastal zone through multi-purpose cyclone shelters-
including coping mechanism.

Sustainable management of natural resources - i) environmentally and socially responsive shrimp
farming; ii) introduction of renewable energy in coastal areas; and iii) development of marine
fisheries and livelihood.

Environmental conservation — i) Marine and coastal environmental development; and ii)
strengthening of Coast Guard for improvement of coastal safety and security in coordination with
other law enforcing agencies.

2.1.15 The Embankment and Drainage Act, 1952

The East Bangle Act No. 1, 1953 was amended in 1953 which has been adapted by the People Republic of
Bangladesh, by the Bangladesh Order (adaptation of Existing Laws), 1972 (President’s Order No. 48 of
1972). The Act consolidates the laws relating to embankments and drainage providing provision for the
construction, maintenance, management, removal and control of embankments and water courses for the
better drainage of lands and for their protection from floods, erosion or other damage by water.

The specific Sections and Articles relevant to the Project are mentioned below:

Section 4 (1) of the Act states that the embankment, water-course, and tow-path, earth,
pathways, gates, berms and hedges of the embankments shall vest in the Government of the
Authority (BWDB).

Section 56 (1) states that, person will be subject to penalty (500 taka or imprisonment... if he
erects, or causes of willfully permits to be erected, any new embankment, or any existing
embankment, or obstructs of diverts, or causes or willfully permits to be obstructed or diverted,
any water course.

Section 15 allows for the engineer (engineer in charge of Divisional level BWDB) for constructing
new embankment or enlarging, lengthening or repairing existing embankments.

The other sections of the Act give powers and access to the Government or Authority or Engineers

to commence necessary Project activities, for land acquisition (through the Deputy
Commissioner), and site clearing activities including removal of trees or houses (if necessary).

2.1.16 Bangladesh Climate Change Strategy and Action Plan

The GOB also prepared the Bangladesh Climate Change Strategy and Action Plan (BCCSAP) in 2008 and
revised in 2009. This is a comprehensive strategy to address climate change challenges in Bangladesh.
Bangladesh Climate Change Strategy and Action Plan built on and expanded the NAPA. It is built around the
following six themes:

Food security, social protection and health to ensure that the poorest and most vulnerable in
society, including women and children, are protected from climate change and that all programs
focus on the needs of this group for food security, safe housing, employment and access to basic
services, including health.

Comprehensive disaster management to further strengthen the country’s already proven disaster
management systems to deal with increasingly frequent and severe natural calamities.

Infrastructure to ensure that existing assets (e.g., coastal and river embankments) are well
maintained and fit for purpose and that urgently needed infrastructure (cyclone shelters and urban
drainage) is put in place to deal with the likely impacts of climate change.

Research and Knowledge management to predict that the likely scale and timing of climate change
impacts on different sectors of economy and socioeconomic groups; to underpin future investment
strategies; and to ensure that Bangladesh is networked into the latest global thinking on climate
change.

Mitigation and low carbon development to evolve low carbon development options and
implement these as the country’s economy grows over the coming decades.
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=  Capacity building and Institutional strengthening to enhance the capacity government ministries,
civil society and private sector to meet the challenge of climate change.

There are 44 specific programs proposed in the BCCSAP under the above six themes.

2.1.17 LGED’s Guidelines and Environmental Code of Practices

In response to the Environmental Conservation Act (1995) and Rules (1997), and recognizing the need of its
donors to ensure sound environmental practices, LGED has developed guidelines and code of practices to
ensure that its activities sustain, and where feasible enhance the environment. The LGED aims to
implement all its projects in an environmentally sound and sustainable manner that meets all the
requirements of the GOB and its financing partners. This approach is embodied in the LGED document:

- Environmental Assessment Guidelines for LGED Projects, Environmental Unit of LGED, October,
2008.

Two documents have been prepared under RTIP which provide a sound basis for defining the
environmental management procedures and arrangements for RTIP-2:

- Manual for Environmental Supervision and Monitoring and Guidelines for Environmental
Screening and Categorization of Sub-project, EMU, RTIP (RDP -26), September, 2004.

- Environmental Code of Practices (ECP), EMU, RTIP (RDP -26), September, 2004.
2.2 Environmental Clearance Procedure

Legislative bases for the EIA in Bangladesh are the Environmental Conservation Act 1995 (ECA'95) and the
Environmental Conservation Rules 1997 (ECR'97). The 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 the proponent to conduct the EIA of development proposal, the
responsibility to review EIA for the purpose of issuing Environmental Clearance Certificate (ECC) rests on
DOE. The procedure for “Red” Category includes submission of:

= |nitial Environmental Examination (IEE)
= Environmental Impact Assessment (EIA)
=  Environmental Management Plan (EMP)

Environment clearance has to be obtained by the respective implementing agency from the Department of
Environment. The main steps for environmental clearance procedure for Red Category projects can be
summarized as follows:

Application to DOE

|

Obtaining Site Clearance

l

Applying for Environmental Clearance

|

Obtaining Environmental Clearance

|

Clearance Subject to Annual Renewal

The environmental impact assessment and subsequent environmental clearance for sub-projects having
minor environmental impacts will be waived taking into consideration of significant nature of the project
and the immediate local needs. However, if IEE indicates that there are significant environmental impacts
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from the sub-projects, the implementing agency will conduct the EIA. The concerned implementing agency
will provide environmental screening report to the DOE on quarterly/half-yearly basis highlighting the
possible impacts from the sub-projects and measures taken for possible impacts. The DOE will review all
the screening reports of civil works and may decide to cross check some of the interventions. However, the
report will have separate location specific baseline information, environmental analysis and EMP for each
sub-project.

2.3 World Bank’s Environmental Safeguard Policy

OP/BP 4.01 Environmental Assessment

The 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 EA is a process
whose breadth, depth, and type of analysis depend on the nature, scale, and potential environmental
impact of the proposed project. The EA evaluates a project's potential environmental risks and impacts in
its area of influence; examines project alternatives; identifies ways of improving project selection, siting,
planning, design, and implementation by preventing, minimizing, mitigating, or compensating for adverse
environmental impacts and enhancing positive impacts; and includes the process of mitigating and
managing adverse environmental impacts throughout project implementation. The EA takes into account
the natural environment (air, water and land); human health and safety; social aspects (involuntary
resettlement, indigenous peoples and physical cultural resources); and transboundary and global
environmental aspects. The borrower is responsible for carrying out the EA and the Bank advises the
borrower on the Bank’s EA requirements.

The Bank classifies the proposed project into three major categories, depending on the type, location,
sensitivity, and scale of the project and the nature and magnitude of its potential environmental impacts.

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

= (Category B: The proposed project’s potential adverse environmental impacts on human population
or environmentally important areas-including wetlands, forests, grasslands, or other natural
habitats- are less adverse than those of Category A projects. These impacts are site specific; few if
any of them are irreversible; and in most cases mitigatory measures can be designed more readily
than Category A projects.

= (Category C: The proposed project is likely to have minimal or no adverse environmental impacts.

OP/BP 4.04 Natural Habitats

The conservation of natural habitats, like other measures that protect and enhance the environment, is
essential for long-term sustainable development. The Bank therefore supports the protection,
maintenance, and rehabilitation of natural habitats and their functions in its economic and sector work,
project financing, and policy dialogue. The Bank supports, and expects borrowers to apply, a precautionary
approach to natural resource management to ensure opportunities for environmentally sustainable
development. The Bank promotes and supports natural habitat conservation and improved land use by
financing projects designed to integrate into national and regional development the conservation of
natural habitats and the maintenance of ecological functions. Furthermore, the Bank promotes the
rehabilitation of degraded natural habitats. The Bank does not support projects that involve the significant
conversion or degradation of critical natural habitats.

OP/BP 4.11 Physical Cultural Resources

Physical cultural resources are defined as movable or immovable objects, sites, structures, groups of
structures, and natural features and landscapes that have archaeological, paleontological, historical,
architectural, religious, aesthetic, or other cultural significance. Their cultural interest may be at the local,
provincial or national level, or within the international community. Physical cultural resources are
important as sources of valuable scientific and historical information, as assets for economic and social
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development, and as integral parts of a people's cultural identity and practices. The Bank assists countries
to avoid or mitigate adverse impacts on physical cultural resources from development projects that it
finances. The impacts on physical cultural resources resulting from project activities, including mitigating
measures, may not contravene either the borrower's national legislation, or its obligations under relevant
international environmental treaties and agreements. The borrower addresses impacts on physical cultural
resources in projects proposed for Bank financing, as an integral part of the environmental assessment (EA)
process. The following projects are classified during the environmental screening process as Category A or
B, and are subject to the provisions of this policy: (a) any project involving significant excavations,
demolition, movement of earth, flooding, or other environmental changes; and (b) any project located in,
or in the vicinity of, a physical cultural resources site recognized by the borrower. Projects specifically
designed to support the management or conservation of physical cultural resources are individually
reviewed, and are normally classified as Category A or B. When the project is likely to have adverse impacts
on physical cultural resources, the borrower identifies appropriate measures for avoiding or mitigating
these impacts as part of the EA process. These measures may range from full site protection to selective
mitigation, including salvage and documentation, in cases where a portion or all of the physical cultural
resources may be lost.

OP/BP 4.36 Forestry

The Policy envisages the protection of forests through consideration of forest-related impact of all
investment operations, ensuring restrictions for operations affecting critical forest conservation areas, and
improving commercial forest practice through the use of modern certification systems.

In the process of forest conservation interventions, especially the local people, the private sector and other
pertinent stakeholders should be consulted.

In general, the Policy aims at reducing deforestation and enhancing the environmental and social
contribution of forested areas. Experience with the Bank reveals that the Bank does not support
commercial logging in primary tropical moist forest.

OP/BP 4.12 Involuntary Resettlement

This Policy is based on assisting the displaced persons in their efforts to improve or at least restore their
standards of living.

The impetus of this Policy is that development undertakings should not cause the impoverishment of the
people who are within the area of influence of the undertakings. In cases where resettlement of people is
inevitable, or in cases where loss of assets and impacts on the livelihood of the PAPs is experienced, a
proper action plan should be undertaken to at least restore, as stated above, their standard of life prior to
the undertakings.

Concerning public consultation, resettlers as well as the host communities should be consulted for the
successful implementation of the resettlement process. The views of the consulted resettles and the host
communities should be incorporated into the Resettlement Action Plan (RAP) including the list of their
choices.

2.4 IFC Environmental, Health and Safety Guidelines

The Environmental, Health and Safety (EHS) Guidelines of the International Finance Corporation (IFC), 2008
is the safeguard guidelines for environment, health and safety for the development of the industrial and
other projects. They contain performance levels and measures that are considered to be achievable in new
facilities at reasonable costs using existing technologies.

2.5 Implication of GOB Policies in RTIP-2

Except ECA’95 and ECR’97, all other policies, strategies and legal instruments do not explicitly require any
environmental assessment. However, most of the policies, strategies and legal instruments emphasized the
need for environmental consideration along with the project planning and implementation. Again, there is
no straight forward environmental categorization for the proposed RTIP-2 as per ECA’95 and ECR’97.
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However, depending on the extent of the subprojects, the road improvement and waterways
subcomponent will fall under the Red or Orange-B category as per ECR’97. The Growth Center Markets and
road maintenance should be marked as Orange—A category. All the proposed pilot rural waterways with
ancillary facilities and improvement of road networks will require IEE or EIA including EMP (depend upon
the impacts). But for the GC markets, need IEE or limited Impact Assessment including EMP and for the
maintenance of roads need EMP. LGED will ensure that the Environmental management will be integral
part of the components of project planning, designing, implementation and operation and maintenance
(O&M). LGED will screen and monitor the environmental issues in both construction, and operation &
maintenance phases and it will ensure the implementing the project keeping all environmental parameters
in control. Considering the number of subprojects spread over large area and developing a mechanism for
environmental due diligence at LGED level, the subprojects only requiring Environmental Impact
Assessment i.e., water ways and road improvement with culverts more than 100 m will be sent for DOE
clearance. Other subprojects having limited environmental impacts will be reviewed and cleared at LGED.

2.6 Implication of Safeguard Policies of WB in RTIP-2

The project has been considered as a Category A project, due to the complexity of environmental issues
associated with waterways improvements, the subprojects are yet to be selected, the degree and extent of
impact not known also the details of the most of the sub-projects areas are not prepared. The policies on
environment assessment (OP/BP 4.01), natural habitats (OP/BP 4.04) and physical cultural resources
(OP/BP 4.11) have been triggered for the proposed operation. Each subproject will require environmental
screening/assessment before processing. As per Bank requirement, the borrower needs to consult project-
affected groups and local nongovernmental organizations (NGOs) about the project's environmental
aspects and takes their views into account. The borrower initiates such consultations as early as possible.
Since this is Category A project, the borrower will consult groups at least twice: (a) shortly after
environmental screening and before the terms of reference for the EA are finalized; and (b) once a draft EA
report is prepared. In addition, the borrower consults with such groups throughout project
implementation as necessary to address EA-related issues that affect them.
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3. DESCRIPTION OF BASELINE ENVIRONMENT

3.1 General

The Project will be implemented in 26 districts out of 64 districts of Bangladesh. These districts are under
four divisions of the eastern part of Bangladesh (except hill tracts districts). It will include 224 upazilla (sub
districts) covering 61,000 sq.km (41% of Bangladesh’s land area) and 60 million (48.60% of total
population). The name of the districts along with the division names are provided in Table 3.1. Figure 3.1
shows the project districts.

Table 3.1: Name of 26 Districts under Project

SI. No  Divisions Districts
1 Rajshahi Pabna and Sirajganj
2 Sylhet Sylhet, Hobiganj, Sunamganj and Moulavibazar,
3 Dhaka Dhaka, Tangail, Manikganj, Gazipur, Munshiganj, Narayanganj, Narsingdhi,

Mymensingh, Jamalpur, Sherpur, Kishoreganj, and Netrokona.

4 Chittagong Comilla, B.Baria, Chandpur, Noakhali, Laxmipur, Feni, Chittagong and Cox’s
bazar

Name & location of the subprojects under each project component have not yet finalized by the LGED.
However, LGED has prepared an initial list for 1 year periodic maintenance work (Annex 1), which will be
finalized before the project appraisal. The waterways subcomponent and some road improvement and
growth center market locations are initially identified.

Since the project is covering around 41% of the country’s area and the subproject are not finalized, it is not
possible to prepare any project specific environmental baseline for the project. Alternatively, the EMF
includes the environmental baseline of the each subproject type. In addition, the generic environmental
baseline on the basis of national & divisional context is also described in Annex 2.
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Figure 3.1: Project Location (RTIP-2) Map
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3.2 Environmental Baseline for Road Improvement Project.

Subproject Example: Hatubhanga — Kaliakoir - Fulbaria via Khatiar Hat Upazilla Road

3.2.1 Description of the Subproject

The 14.25km long Hatubhanga — Kaliakoir - Fulbaria via Khatiar Hat Upazila Road is one of the potential
roads to be included in the road improvement subcomponent. The road is located in Upazila Mirzapur,
District Tangail. Location of the road is shown in Figure 3.2.

The road was constructed in 1985. Of the total 14.25km, about 11km road is earthen and rest 3.25km is
bituminous paved road. Total average crest width of the existing road is only 3.05m which will be widened
(about 3.75m) at one side (right side) during construction. For widening of the road, land (about 5.5ha) is
to be required to acquire, as reported by Mr. Shamsul Hoq, Upazila Engineer, Mirzapur. The road runs over
almost plain agricultural land, canals and river. The road is submerged during high floods such as 1987,
1988, 1998, 2004 & 2007. Total 16 gaps (without bridges/culverts) and 5 bridges and 8 culverts are located
on the road. Inventory of these structures and gaps are given in Table 3.2:

3.2.2 Physical Environment
Atmosphere and Climate

The mean annual temperature in Mirzapur Upazila including the subproject area is about 25°C. The
temperature varies from maximum 33.3°C, minimum 12°C; annual rainfall 1467 mm. In the area, on an
average there is less than 3% of annual rainfall during December-March, less than 20% of annual rainfall
during the pre-monsoon period (March-May) and the remainder during the period June-October.

Topography

The subproject location is situated in the Young Brahmaputra Flood Plain. The natural drainage pattern is
away from the Brahmaputra (Jamuna) and Dhaleswari rivers towards low-lying land in the southeast. The
average ground elevation of the project area is about 10.5 mPWD. Although the overall topography is
rather flat, local landscapes are very diverse. The topography will not be an environmental issue for this
subproject area.

Physiography and Geology

Most of the subproject area falls within Pleistocene terrace of North Central region of Bangladesh. It is
locally known as Madhupur tract. It is a semi urban area site and representative of Jamuna Flood plain.
Topographically the subproject location is a steep sided valley surrounded by many low-heights silty claey
soil hills make the area undulated. Two major land types are predominant, high and low land. Locally Tan
Jomi (highland), Pachot Jomi (medium) and Dopa Jomi (lowland) to indicate the suitability of their land for
different agricultural practices. Degraded forest and settlement primarily occupy high land. On the other
hand Dopa Jomi area is use mainly for agriculture and fish purpose.

Seismicity

Bangladesh itself is divided into three seismic zones, based on the ranges of the seismic coefficient’. Zone 3
is in the most seismically active area with a seismic coefficient on 0.25, and Zone 1 is the least active with a
significantly lower seismic coefficient of 0.075. The subproject area is located in Zone Il is the moderately
severe and moderate vulnerable to earthquake disaster.

Hydrology and Drainage

The subproject area consists of a portion of the Turag-Bangshi River and their adjacent wetlands within
Mirzapur Upazila of Tangail District. The Turag-Bangshi River runs through numerous ditches on either side
of the river. At the beginning of the rainy season, as floodwaters enter the upstream portions of the
Bangshi, water spills over the riverbanks through canals/khals that connect the river to those adjacent

! Note: the seismic coefficient is a measure of how strong an earthquake has the potential to be based on a combination
of the mass of the plate and the seismic forces acting on it, as well as how frequently these quakes are likely to occur.
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beels. Fish, for the most part, move from the rivers to the beel/floodplain areas for spawning or nursing
and then into the deeper perennial portions of the beels or back into the river as water recedes after the
rains. Dry season water level reduction in khal and ditch is caused by the ground and surface water
extraction for boro rice irrigation, and reduced flows due to deforestation in local and upper-watershed
areas. The existing drainage facilities for the road is given in the following Table 3.2 from the Consultant’s
survey report.

Table 3.2: Inventory of Structures and Gapes on Hatubhanga — Kaliakoir - Fulbaria via Khatiarhat Road

1 RCC Girder 0+460 7.00 1988 Average
Bridge

2 ub 1+300 1.00 1987 Bad Replaced by BC

3 BC 1+580 7.00 1998 Good

4 BC 1+610 7.00 1995 Good

5 PC 2+130 0.90 dia 1989 Bad Replaced by BC

6 PC 2+380 0.90 dia 1989 Bad Replaced by BC

7 EG 3+380 6.00 New 6m BC

8 EG 3+610 4.00 New 4m BC

9 EG 3+ 820 4.00 New 4m BC

10 EG 4+000 0.90 New 1mBC

11 | BC 5+180 5.00 1996 Good

12 EG 5+700 1.00 New 1mBC

13 EG 5+900 1.00 New 1mBC

14 | BC 6+210 6.00 1985 Average

15 | RCC Bridge on | 6+600 26.00 1987 Average Canal is stable
Canal

16 EG 7+150 8.00 New 8m BC

17 EG 7+650 7.00 New 7m BC

18 EG 7+965 1.00 New 1m BC

19 EG 8+150 1.00 New 1m BC

20 | EG 8+600 8.00 New 8m BC

21 EG 9+000 4.00 New 4m BC

22 | Light Traffic 10+850 55.00 1997 Average To be replaced
Bridge on by 55m bridge
Small River with navigation

clearance.

23 EG 11+050 1.00 New 1m BC

24 EG 11+900 1.00 New 1m BC

25 EG 12+530 1.00 New 1m BC

26 | EG 12+845 1.00 New 1m BC

27 | BC 13+160 5.00 2002 Good

28 | RCC Girder 13+660 10.00 1998 Average Canal is stable
Bridge on
Canal

29 | RCCGirder 134985 12.00 1999 Good Canal is stable
Bridge on
Canal

Note: STR- Structure, EG- Existing Gap, UD- U Shaped Drain, BC- Box Culvert and PC-Pipe Culvert
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Air Quality

There is no official record of secondary air quality data due to non-availability of a regular air quality
monitoring program for ambient conditions or emissions. The main sources of air pollutant emissions in
Mirzapur UZ is brick kilns, industries and domestic biomass burning (such as wood, dung, and straw)
responsible for most air emissions. Other contributors to air pollution include vehicular and rail traffic, re-
suspended road dust to make bricks, and small industries. Tempo, taxi, votvoti, motorcycles etc. move on
the subproject road which pollute air.

Noise Quality

Noise is another threat (but not serious) to the quality of the environment in the subproject area. Noise
pollution in the subproject area occurs mainly due to movement of vehicles such as tempo, taxi, votvoti,
motorcycles etc. & crossing of rail.

3.2.3 Biological Environment

Terrestrial Ecology

The terrestrial floral habitats in the project area include various types of trees and natural vegetation in
common, fairly common and frequent distributions in and around homesteads, along roads and in open
spaces as well as in non-cultivated highlands that support a wide range of wildlife species. The tree species
within the PIA include: jackfruit (Artocarpus heterophylla), bamboo (Bambusabalcoona), fanpalm
(Borassusflabellifer), coconut, eucalyptus (Eucalyptus sp.), banyan tree (F. religiosa), mango (Mangifera
indica), banana (Musa sapientum), guava (Psidiumguajava), mahogany (Swieteniamahogoni), tamarind
(Tamarindus indica), shajna (Moringaoleifera), etc. Natural vegetations occurring in the subproject site
areas include: dholpata (Commelinabenghalensis), junjhuni (Crotalaria  saltiana), grasses
(Axonopuscompressus, Cynodondactylon, Dicanthiumannulatum, Digitariasanguinalis, Eleusineindica,
Oplismenusburminii, Veteveriazizanioides, etc.), kantamehdi (Durantareppens), matkila, datmajon
(Glycosmispentaphylla), dulkalmi (Ipomoea crassicaulis), dhanchi (sesbaniacanabina), pakur (Ficuscomosa).
Due to widening of the road at one side (about 3.75m), the following total 16,236 trees including bamboo
may be affected directly (Table 3.3):

Table 3.3: Affected Tree Species (Source: Consultant’s Survey )

Gozari 994 426
Eucalyptus 43 3979 1706
Mahogoni 1991 853
Akashmoni 1847 791
Jackfruits 939 403
Bamboo 450 1206 608
Total: 493 10,956 4,787

The terrestrial common faunal species: mongoose (Herpestes auropunctatus), field mouse (Musboodga),
wild cat (Felischaus), jackal (Vulpesbengalensis), frog (Ranacyanophyctis), etc. Bird species include crow,
woodpecker, kite, sparrow, weaver bird, robin, bulbul, pigeon, dove, hawk, cuckoo, black cormorant, owl,
etc.
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Photograph 1: Homestead Forest along the Road

Aquatic Ecology

Aquatic flora in the wetland ecosystem within the PIA include aquatic vegetation species, like ghechu
(Aponogetonappendiculatus), wild paddy (Hygrorizaaristata), water lily (Nymphaeanouchali), panchuli
(Nymphoidesindica  and  Nymphoidescristata), kuchkola (Otleliaalismoides), ~ water hyacinth
(Eichhomiacrassipes), floating grass (Echinocloacolonum), water chestnut (Trapabispinosa), spiral algae
(Spirogyra sp.), reeds/sedges, etc., within and along the banks of ponds, channels and floodplain lands.
The fish species include: prawn (Macrobrachiummalcolmsoni, M. dyanus, M. birmanicus, M. lamenii,
Leander styliferus, etc.), perch (Anabas testudineus), catfish (Mystusvittatus, Mystustengara,
Clariusbatrachus, Wallagoattu, Heteropneustesfosslis, Ompokbimaculatus, etc.), major carp (Labeorohita,
Catlacatla, etc.), minor carp (Puntiussophore, Puntiusticto, Amblypharyngodonmola,
Pseudeutropicusatherinoides, etc.), shads (Gudusiachapra, Coricasoboma), snakehead (Channapucntatus,
Channastriatus, Channamanulius), eel (Mastacembelusarmatus, Xenentodoncancila), etc.

The faunal species present in the terrestrial ecosystems are the common kingfisher (Alcadoathis), openbill
stork (Anastonusoscillans), great egret (Egretta alba), small egret (Egrettagazetta), intermediate egret
(Egrettaintermedia), fish eagle (Ichthyophagusichthyaetus), snipe (Gallinagohenura), kite (Haliasterindus),
water snake (Enhydrisenhydris), monocellate cobra (Najanaja), and others.

National Conservation Site of Importance
No any Environmentally Protected Areas (EPAs) is located in the PIA. Nearest EPA is called Modhupur
Forest and National Garden which are located at about 50km and 30km far from the subproject area.

3.2.4 Socio-economic Environment

Land Acquisition

The road runs over almost plain agricultural land, canals and river. The existing crest width of road is 3.05m
which needs to be widened. For widening the road at one side, about 5.5 ha land needs to be acquired.

Settlement Pattern

It is certain that, over the next 40 to 60 years, the density of rural settlement in Mirzapur UZ will markedly
increase. This will increase the absolute number of people at risk from climatic variations and extremes. It
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is clear that densities in rural and urban areas will increase, exposing settlements to the full range of
climatic extremes.

This subproject area was historically a prime rice growing area but the number of industries locating there
has steadily grown over the past 15 years. There are now several types of industry in the area. Three small
industries are located within the project influence area

Land Use Pattern

Most of the surrounding areas are developing rural in nature. Some scattered small houses, vacant & low
lands with paddy fields, commercial activities are found around the project site. Proper use of land can
bring prosperity in production & growth. The productivity of land is very high & present agricultural
production can be increased to a large extent with intensive cultivation.

Fisheries

The subproject area is rich for fish resources specially during flood season when the most of the area is
inundated for the 2-4 months periods.. There are many water bodies such as rivers , ditches, ponds and
canal are located in the PIA area (Table 3.4). In these waterbodies, varities fishes such as puti, tengra, boal,
carp, koi, taki, bain etc, are available.

Industries and Commerce

Three small industries and five village bazars/markets are located within the project influence area of the
road (Table 3.4).

Photograph 2: Bazzar along the Road

Socio-cultural, Religious, Health Centres and Archeological Sites

There are several cultural (5 schools) and religious (4 mosques) structures and 4 health centers within the
project influence (PIA) that have been incorporated in Table 3.4.

There are no archaeological structures / monuments or sites that are of significance in the vicinity of the
subproject locations.
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Environmental Hotspots (Features)

Such site could be termed as Environmental Hotspots in relation to project activities and, hence, need to
be dealt carefully during the construction phase. The project influence area (PIA) for the proposed road
improvement site of RTIP-2 was confined within a radius of 1 km from the Right of Way (ROW) of the
subproject road since the nature of the project is such that most of the potential impacts are likely to occur
within this area (Figure 3.2). Locations of major environmental hotspots along the road are shown in the
Table 3.4 from the Consultant’s Survey Report.
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Figure 3.2: Location of Hatubhanga-Kaliakoir-Fulbari via Khatar Hat Road Improvement Subproject

Table 3.4: Important Environmental Features (IEFs) at the Road Sides along the Hatubhanga — Kaliakoir -
Fulbaria Road Improvement Sub-project (Source: Consultants Survey)

0+000 House R Two tin shed houses at 70m far from the CL of the road,
0+000 Cold Storage L Located at 400m far from the CL.
0+010 Community R About 950m far from the CL of the road

Clinic
0+800 House R Two tin shed houses at 9m far from the CL of the road,
0to 1+300 Trees L/R Akashmoni, eucalyptus and gozari,trees along the road

on both side slopes of the road.

1+830 House L A semi pucca house at 50m far from the CL of the road.
1+840 House R A tin shed house at 30m far from the CL of the road
1+900 House L A tin shed house at 10m far from the CL
1+000 House L Tin shed house at 60m far from the CL
1+000 Trees L/R Bamboo bushes on the road side slopes.
1+200 House R A semi pucca house at 30m far from the CL of the road
1+300 Houses R 6 semi-paca and tin shed houses at 10m far from
theCL.

1+500 Community L About 600m from the CL.

Clinic
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1+500
1+500 to 1+580
1+600
1+700
2+000
2+000
2+000
2+000
2+100
2+500
3+010

3+500
3+600
3+800
4+000

4+000
4+000
4+100

4+400

4+400
4+450
5+000

5+000- 5+500
5+500

6+000

6+100
6+800
7+000

7+000
7+400

7+600
7+600
7+600

7+800

8+000
8+600

8+600
9+000
9+500

House
Trees
Ditch
House
House
House
Pond
Trees
Mosque
House
House

House
House
Mosque
Matikhola
bazaar
Madrasha
Mosque
House

Community
Clinic

House
Mosque
Canal (Telina
Khal)

House

Noise Bazaar

House

Electric post
Network Tower
Khatiarhat
Bazaar
Mosque

High & Primary
School

Canal

House

House

Tree Garden

House
House

Pond
Khal
Ditch

r22r-r rrrrr 2 93>3

e

L/R
L/R

D - D

R/L

e

R

A tin shed house at 40m from the CL.

Jackfruit trees on the road side slope

200m far from the CL of the road

A tin shed house at 10m far from CL

2 houses at 10m and 4 houses at 30m far from the CL
2 houses at 10m and 3 houses at30m far from the road
Beside the road and is used for fish culture

Bamboo bushes on road side slope

It is 10m far from the CL

It is 100m far from the CL of the road

Three semi pucca houses at 50m far from the CL of the
road

Two tinshed houses at 10m far from the CL

Seven houses at 12m far from the CL.

100m far from the CL of the road

16 shops on the both road side slopes of the road

Located at about 15m far from the CL

Located at about 15m far from the CL

There are about 10 no of houses at 100m far from the
CL.

380 m far from the CL of the road

4 no of houses at 20m far from the CL of the road
At 100m far from the CL.
Stable canal is located beside the road

There are 50 no of houses at 500m far from the CL
There are 14 small shops on the both sides of the road.

3 houses on the left side and 4 houses on the right side
at 12m far from the CL.

10m far from the CL

20m far from the CL

There are 12 shops on the both sides of the road.

About 100m far from CL.
About 350m far from the CL

This khal is passed beside the road

No of houses are 7 and about 50m from the CL.

No of houses are 4 and about 50m from the CL of the
road

Mainly gozari trees at about 200m from the CL of the
road.

There are about 10 houses along the road at 10m far
There are about 20 houses which are more than 10 m
far from the CL. .

About 20m far from the road.

Beside the road & is stable

15 m far from the CL of the road
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10+000

10+000
10+400

10+500
10+600

10+700

10+700
10+750
10+850
11+000
13+300
13+300
13+400
13+500
13+700
13+700

13+700
13+850
14+200

Community
clinic

Pond

Sawmill (wood
mill)

House

House
Bazaar

Primary School
Rice mill

55m RCC Bridge
Madrasha
Village Hat
Cow hat

High School
House
Madrasha
Azguna Bazaar

Primary School
Mosque
Pond

L/R
L/R

L/R

L/R

L/R

L
L
R

900m from the CL

Seasonal and just beside the road
Just beside the road.

There are about 10 houses on both sides of the road.

About 10 houses at left and 10 at right side at 22 m far
from the CL..

The road passes on the bazaar with 16 smalll shops on
both sides.

About100m far from the CL.

About 100m far from the CL

55m river crosses the road.

About 200 m far from the CL of the road

There are 14 shops on both side of the road

About 12m far from the CL

About 15m from the CL

There are 10 houses at 20m far the CL of the road

10m from the CL of the road

About 8 Pucca and 10 semi-pucca shops at the road
sides

300m far from the CL of the road

300m far from the CL of the road

About 12m far from the CL of the road

Note: From Chainage: 8+000 to end densely trees have been observed at both sides of the road; L=left side,

R=right side, CL=center line
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3.3 Environmental Baseline- Rural Road Maintenance

Subproject Example: Mowchak — Fullbari Road Maintenance

3.3.1 Subproject Description

About 21km long Mouchak — Fullbari Road Maintenance has been identified as one the roads, which will be
maintained under the project. The road is located in Upazila Kaliakoir, District Gazipur. Location of the road
is shown in Figure 3.3.

The road was constructed in 1980. The entire road is bituminous paved road. Total average crest width of
the existing road is about 5.5m of which paved width is 3.05m. The overall condition of the road is good.
The road runs over the undulated high land, canals and river. The road is not submerged even during high
floods such as 1987, 1988, 1998, 2004 & 2007. A 105m bridge over the Turag River & many other small
bridges/culverts are located on this road. Major Road Maintenance Works are: Repairing of potholes,
slopes, crack pavement, earth shoulders & bridge parapet.

3.3.2 Physical Environment
Atmosphere and Climate

The project location has a humid sub-tropical climate with large variations between summer and winter
temperatures. The cluster has a tropical monsoon climate. It has three main seasons: Summer/Pre-
monsoon (March to May), Rainy Season/monsoon (June to October), and winter season (November to
February). The rainy season is hot and humid having about 90 percent of the annual rainfall. The winter is
predominately cool and dry. The summer is hot and dry interrupted by occasional heavy rainfall. The
annual average temperature maximum 36°C and minimum temperature is about 12.7°C. Annual rainfall is
about 2,376 mm.

Topography

Topographically the cluster of project location is almost flat, with some undulations, natural khals,
bounded by the Turag River. There are many vacant low lands on the bank of the Turag River, where many
brick manufacturing industries exist. The depressions and canals are dominated by organic clay and peats.
The cluster lies on the Madhupur Clay with its average thickness of about 10 meters consists of over-
consolidated clayey slit and is underlain by the Pleistocene Dupi Tila formation. Most depression and canals
are tectonically controlled. The average ground elevation of the project area is about 13mPWD.

Physiography and Geology

The project area lies in the deep geosynclinals part. It is characterized by a huge sedimentary sequence of
mostly tertiary age testified high tectonic instability or mobility. The stratigraphy of the deep basin
including fore deep and fold belt to the southeast is characterized by an enormous thickness of tertiary
sedimentary succession. The rocks encountered here are much younger in geologic age and ranges
between Oligocene and Recent time. The basin has got the record of rapid subsidence and sedimentation.

The height of the land gradually increases from the east to the west. The southern part of the project area
is composed of the alluvium soil of the Turag River. The land feature of the project area bears uneven
elevation. Once, the area was covered with green vegetation. Now, due to the rapid growth of population
and industrialization, the area is being used for establishing buildings, mills and factories.

Seismicity

The project area remains in the seismic zone Il which is vulnerable for earthquake. In the medium risk zone,
shocks of moderate intensity are possible, with a probable maximum magnitude of 6 to 7 on the Richter
scale.

Hydrology and Drainage

The project road crosses a number of water bodies such as 150m wide Turag River and several canals
(Table 4.4). There are 23 fish ponds are available along the ROWs of the road. The surface areas size of the
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ponds varies from 250 to 11,000 square meters (m2). All the ponds are man-made, often located in former
borrow pits, and are used for fishing, water supply, and domestic use (e.g., washing clothes, and bathing).

Air Quality

Several Small and medium industries such as the Aftab industrial park, various textiles dyeing and other
industries are located at both sides of the road which pollute air of subproject area (Table 4).. The brick
kilns located on the banks and flood plains of Turag River in the periphery of Konabari-Kashimpur cluster
are a major source of air pollution. Most of the internal roads within the industrial and residential clusters
of Konabari-Kashimpur are unpaved, and vehicular movements on these, especially heavy vehicles (buses,
trucks etc.) generates dust and impair the air quality. While dust impacts are significant due to the poor
road conditions, vehicular air pollution impacts are not envisaged to be significant due to the widespread
use of Clean Natural Gas (CNG) vehicles.

Photograph 3: Aftab Industrial Park

Noise Quality

Noise is another threat to the quality of the environment in the study area. Many heavy vehicles such as
trucks, buses, cars, tempo, votvoti move on the road during day & nights and these vehicles generate high
noise in this subproject area.

3.3.3 Biological Environment

3.3.3.1 Forest and Natural Habitats

There are few natural terrestrial habitats in and around inhabited areas, because in most cases vegetation
was cleared many years ago to provide land for development, and for agriculture in the suburbs. The
project area is similar to the character to many areas of alluvial delta in Bangladesh with mixed crop
vegetation. Rice, other grains and seasonal vegetables are the main crops in this area. Terrestrial plants are
now mainly limited to trees, shrubs and flowers grown alongside roads and in parks and gardens, and the
crops and fruit trees planted in agricultural areas. The composition of plant community includes low
growing grasses and herbaceous vegetation as well as other flora. No wild animals inhabit and endangered
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species are present in this area. The common birds like crow, sparrow, mayna, etc and some domestic
cattle, no other wild animals inhabit the area. No forestland is involved in this area are found surrounding
the proposed subproject locations.

Photograph 4: Homestead Forest along the Road Side

Aquatic Flora and Fauna

The main aquatic flora in this area is Kalmilata (lpomoea reprans), Shapla (Nymphaea lotus) Helencha
(Alternathera philoxeroides), Kuchuripana (Eihhcormia crassipes). The main aquatic fauna in this area are
different types of fishes. The fresh water fishes are carp (Rui, Catla, Mrigal, Ghania, Kalibaus, etc.) catfish
(Boal, Bacha, etc.) and live fish (Koi, Singh, Magur, etc.). The stretch of that rivers provide a habitat for a
wide variety of fishes and shellfish species which include carp (Rui, Catla, Mrigal, Ghania, Kalibaus etc)
catfish (Boal, Pangas, Shilong, Bacha etc) and live fish (Koi, Singh, Magur etc). The other fauna is tortoise,
frogs, water snake etc.

3.3.4 Socio-economic Environment

Demography

The project location has been experiencing rapid industrial growth and urbanization since 2000. With the
growth of industry and demand for housing in the area, agricultural land has largely disappeared in the
core industrial areas. Kaliakair (Town) consists of 4 mouzas with an area of 5.37 sq km. It has a population
of 10374; male 57.61%, female 42.39%; density of population is 1932 per sq km. Literacy rate among the
town people is 51.2%. According to 1991 data, the sex ratio of the Upazilla is 105 males per 100 females.
The decadal population growth ratio is 40.51% and annual compounded growth rate is 3.46%. (BBS, 2006)

Settlement Pattern

The town is gradually expanding centering round Talibabad Satellite Ground Centre, Bangladesh Adventist
Seminary and College (Banglapedia, 2006). It is certain that, over the next 40 to 60 years, the density of
rural settlement in Kaliakoir Upazila will markedly increase. This will increase the absolute number of
people at risk from climatic variations and extremes. It is clear that densities in rural and urban areas will
increase, exposing settlements to the full range of climatic extremes.

Kaliakoir Upazila is an industrial site where rapid industrial expansion has led to serious local pollution. This
area was historically a prime rice growing area but the number of industries locating there has steadily
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grown over the past 15 years. There are now several types of industry in the area but it is dominated by
textile manufacturers, including dyeing and printing units, as well as poultry farms, some pharmaceutical
industries.

Land Use and Water Use Pattern

Most of the surrounding areas are developing industrial & rural in nature. There are many industries
operating in the area. Some scattered small houses, vacant & low lands with paddy fields, commercial
activities are found around the project site. Proper use of land can bring prosperity in production & growth.
The productivity of land is very high & present agricultural production can be increased to a large extent
with intensive cultivation.

Fisheries

Fresh water fish habitat such as river, pond (23 nos. fish ponds) and ditches exist in and around the cluster,
which provide shelter, feeding, and spawning ground for different types of fresh water fish species. Large-
scale human intervention for catching fresh water fishes from their natural habitat/Turag River has been
observed. The reproduction, breeding and multiplication of aquatic fishes are very finely tuned and
adjusted to the rhythm and amplitude of monsoon flooding in and around the proposed cluster. There are
many fishermen within the cluster whose income source is mainly fishing from the Turag River as well as
natural canals. Due to river water pollution by industries fish resources are decreased, as reported by local
fishermen. Main fisfes are rui, bain, tengra, baila, taki, boal, mrigel etc.

Industries and Commerce

Ten industries & 7 bazars/markets have been identified within the project influence area of the subproject
(Table 3.4).

Socio-cultural, Religious and Archeological Sites

There are several cultural, religious and medical structures (6 schools, 1 graveyard, 7 mosques and 2
medical centres); have been identified within the project influence area (Table 3.4).

There are no archaeological structures / monuments or sites that are of significance in the vicinity of the
subproject locations.

Important Environmental Features/Hotspots

The project influence area (PIA) for the proposed road maintenance site of RTIP-2 was confined within a
radius of 1 km from the center of the road since the nature of the project is such that most of the potential
impacts are likely to occur within this area (Figure 3.3). Locations of major environmental
hotspots/features along the road are shown in the Table 3.5 from the Consultant’s Survey Report.

Table 3.5: Important Environmental Features (IEFs)/Hotspots at the Road Sides along the Mouchak to
Fulbaria Road Maintenance Sub-project

0+010 Police Station LS It is located at about 20m far from the CL of
the road

0+000 to 2+300 Markets LS/RS | Several Markets are located along the both
sides of the road

0+020 School LS Mowchak Gov. Primary School is located at
about 20 m far from the CL of the road

0+030 Hospital LS Sufia Hospital is along the road

0+600 Mosque RS Along the road

0+800 Industry LS Marico industry is along the road

0+900 Industry LS Likko knitting industry is along the road

1+100 Industry LS/RS ' Remo industry (big industry)/Sandip textile
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1+200
1+500
1+600
1+800
1+950
2+100
2+250
2+400
2+400
3+100 to 5+500

4+500
5+000

5+900
6+000
6+100
6+800
6+750
74200

7+6500

7+750
7+800
8+300
8+400
8+600
8+800
9+000

9+100
9+500

11+100

11+150
11+500
11+550

11+650
11+900
12+900
13+000
13+500
13+600

Industry
Industry
Industry
Industry
Rail crossing

Community Clinic

Industry
Bazar

Mosque
Nursery

Mosque
Madrasha and
small bazar
Mosque

Pond

Bazar

Chicken farm
Madrasha
Union Parishad
Office
Bashundhara
Housing Society
Graveyard
Pond

Industry
School
Mosque

Pond

Tower

Mosque
Pond

RCC Bridge

School
Chicken farm
Pond

Pond
Pond
Bazar
Graveyard
Mosque

Industry

RS
LS
LS
RS
CL
R
LS
LS/RS
RS
LS/RS

RS
LS/RS

LS
LS
LS/RS
LS
LS
RS

RS

LS
LS/RS
LS
LS
LS
RS
RS

RS
RS

CL

RS
LS
LS

LS
LS
LS/RS
RS
LS
LS

Along the road

Aftab industrial park is located close to road
Aftab global textile is located close to road
DAF Accessories Itd.

Dhaka —Tangail Railway line crosses the road
About 800m far from CL of thr road

BEO apparel Itd.

Bhannara bazar

Mosque at Bhannara bazar

Nursery garden is located both sides of the
road

Along the road at 5m far

Madrasha is located left side of the road

Close to project road maintenance

Beside the road and is used for fish culture
Lasker bazar is established at Thakurpara

It is 15 m far from the CL of road

It is 20 m far from the CL of road

Along the road at 10m far

It is situated right side of the road

Along the road at about 10m far

Beside the road and is used for fish culture.
Beside the road

Located at about 20m far from the CL

Along the road at 10m far from the CL

Beside the road and is used for fish culture
Tower is located 20m far from the CL of the
road

At about 12m far from CL

Fish culture at ditches and it is almost 200m
far from the road

105 m long single lane bridge over the Turag
River. The Turag is stable but almost
meandering river. Structural and hydrological
condition of the bridge is good. Turag is
navigable river.

It is 50m far from the road

It is 20 m far from the road

Beside the road

Beside the road
Beside the road
Sonatala Bazar
About 50m far from the road
About 5m from the road side.

Beside the road
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14+400 Community Clinic L 250m far from CL

15+600 Bazar LS/RS | Gachbari Bazar is located along the road

15+600 Tower RS Mobile tower is located at Gachbari bazar

16+600 Box Culvert CL 5mX5m box culvert over a canal

18+000 School RS Along the road at about 6m far.

19+100 to 20+000 | 16 ponds RS/LS | 16 big fish cultured ponds are located. At both
sides of the road.

20+400 Industry RS Wood Mills

20+700 Bazar LS/RS | Fulbaria bazar is mainly located along the
road side (L/S)

20+800 Union Parishad LS It is 10m far from the road alignment

Office

Note: From Chainage: 1+000 to end densely trees were observed at both sides of the road; LS=left side,
RS=right side, CL=center line.
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Figure 3.3: Location of Mouchak-Fulbaria Road Maintenance
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3.4 Environmental Baseline-Piloting Rural Waterways

Subproject Example: Mirzapur-Kaliakoir Waterways

3.4.1 Description of Subproject

Under the project, 2 waterways will be rehabilitated and the adjacent Mirzapur-Kaliakor is the first
highway that will be rehabilitated in the second year of the project implementation. Approximate length of
the Mirzapur-Kaliakoir rural is about 17km waterways through the Turag River (Figure 3.4). The average
bank to bank width and depth of the Turag River is 120m and 10m respectively. The water depth during dry
period varies from 0.5m to 5m. The flow velocity during monsoon is very high (3m/sec) and during dry
period is very low (alomost Om/sec). The river is meandering but almost stable. However bank erosion and
siltation occur at some locations. There are three ghats are located on the river banks at Ch: 0+000 (Vill.
Mirzapur), 2+000 (Chabagan) & 15+600 (Nama Shoila). The main activities of the subproject are: shallow
river bed dredging, protection works and ghat development works.

3.4.2 Physical Environment

Atmosphere and Climate

The subproject location has a humid sub-tropical climate with large variations between summer and winter
temperatures. The cluster has a tropical monsoon climate. It has three main seasons:

= Summer/Pre-monsoon (March to May),
= Rainy Season/monsoon (June to October), and
=  Winter season (November to February).

The rainy season is hot and humid having about 90 percent of the annual rainfall. The winter is
predominately cool and dry. The summer is hot and dry interrupted by occasional heavy rainfall. The
annual average temperature maximum 36°C and minimum temperature is about 12.7°C. Annual rainfall is
about 2,376 mm.

Topography

This project is located on the flood plain of the Turag River. The ground elevation of the sub-project area is
about 13m PWD. Topographically the cluster of project location is almost flat, with many depressions,
natural khals, bounded by the Turag River. There are many vacant low lands on the bank of the Turag River,
where many brick manufacturing industries exist. The depressions and canals are dominated by organic
clay and peats. The cluster lies on the Madhupur Clay with its average thickness of about 10 meters
consists of over-consolidated clayey slit and is underlain by the Pleistocene Dupi Tila formation. Most
depression and canals are tectonically controlled.

Physiography and Geology

The project location lies on the southern corner of Madhupur Tract along the Old Brahmaputra, Turag,
Bangshi and Sitolakkhya Rivers. This tract is made of sediments of Pleistocene age which is underlain by the
Plio-Pleistocene Dupi Tila Formation. The project area lies in the deep geosynclinals part. It is characterized
by a huge sedimentary sequence of mostly tertiary age testified high tectonic instability or mobility. The
stratigraphy of the deep basin including fore deep and fold belt to the southeast is characterized by an
enormous thickness of tertiary sedimentary succession. The rocks encountered here are much younger in
geologic age and ranges between Oligocene and Recent time. The basin has got the record of rapid
subsidence and sedimentation.

Geological structure in Kaliakoir is delineated mainly based on geophysical survey named as Titas structure.
This is an anticlinal fold, which has no surface geomorphic expression and is covered by Titas-Meghna River
floodplain deposits. Titas anticline is a north-south elongated semi-domal structure influenced by
tectonically positive element from the deep subsurface. Titas anticlinal closure is one of the largest (168
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km) in Bangladesh. The structure is asymmetric in nature with steeper dip in the eastern flank and gentler
slope in the western flank. There has been indication of faulting in the deeper level in the eastern flank, as
shown by seismic reflection discontinuities.

Seismicity

The subproject area is located in Zone Il and it is the moderately severe and moderate vulnerable to
earthquake disaster.

Hydrology and Flood

The “Turag-Bangshi” river basin is located in the North Central “Hydrological Region” of Bangladesh. This
region is bounded by the Jamuna, Padma, Old Brahmaputra and the Sitalakha river system; Jamuna being
on the west, Old Brahmaputra on the north and northeast, and Sitolakha on the east. Other important
waterways are the Dhaleswari-Kaliganga River, which crosses the southwestern part of the region. Besides
these main rivers, the region is drained by many small rivers such as, Bangshi, Pungli, Banar etc. The study
area consists of a portion of the Turag-Bangshi River and their adjacent wetlands within Gazipur District.

Typical of most low-lying floodplains of Bangladesh, the Turag-Bangshi River runs through numerous beels
on either side of the river. At the beginning of the rainy season, as floodwaters enter the upstream
portions of the Bangshi, water spills over the riverbanks through canals/khals that connect the river to
those adjacent beels. Fish, for the most part, move from the rivers to the beel/floodplain areas for
spawning or nursing and then into the deeper perennial portions of the beels or back into the river as
water recedes after the rains. Dry season water level reduction in khal and beel is caused by the ground
and surface water extraction for boro rice irrigation, and reduced flows due to deforestation in local and
upper-watershed areas (MACH, 2001). During this period, fish remain only in river pools (called 'kum's) and
in the deepest portions of the beels (called 'doha’).

The hydrology of the Turag-Bangsi Flood Plain, like those of similar areas of Bangladesh, is determined
principally by the monsoon occurring from May-October followed by a dry period from November-April.
Approximate length of the Mirzapur-Kaliakoir rural is 17km waterways through the Turag River. The
average bank to bank width and depth of the Turag River is 120m and 10m respectively. The water depth
during dry period varies from 0.5m to 5m. The flow velocity during monsoon is high (about 2.5m/sec) and
during dry period is very low (alomost Om/sec). The river is meandering but stable. However bank erosion
and siltation occur at some locations slightly. The availability of water determines fish production,
agriculture cycle and life style of the people in the area.

Air Quality

The brick kilns located in the banks and flood plains of Turag River in the periphery of Konabari-Kashimpur
cluster are a major source of air pollution (Table 3.5). There is no official record of secondary air quality
data due to non-availability of a regular air quality monitoring program for ambient conditions or
emissions. The main sources of air pollutant emissions in Gazipur district is brick kilns, industries and
domestic biomass burning (such as wood, dung, and straw) responsible for most air emissions. Other
contributors to air pollution include vehicular and rail traffic, re-suspended road dust to make bricks, and
small industries.
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Photograph 5: Brick Field beside the Turag River at Vill. Mirzapur, UZ.:Kaliakoir
Water Quality

The subproject area is enclosed in the Turag River. Like other inland waterways, these rivers support a fish
fauna that includes carp, catfish, and loach, plus a variety of invertebrates and insects that have been little
studied. In the absence of effluent treatment plants in the various industries functioning in the project
area, there is direct discharge of the effluents from the textile industries into the river. The Ministry of
Environment and Forests estimates that 80% of the sewage produced by the 15 million people in Dhaka
and surrounding areas enters the rivers untreated, and most of the 7,000 industries dispose of their waste
to drainage ditches and rivers without treatment (Dhaka Environment Programme, 2005).

As other parts of the country, this cluster also receives sufficient amount of rainfall (average annual rainfall
is 2376 mm). Turag River is the major surface water body in the Konabari-Kashimpur cluster under the
Gazipur district. It receives discharges from the industries situated along the Joydebpur-Tangail road and
Konabari-Kashimpur Industrial Zone, which include textiles, footwear, food, chemical, pharmaceutical,
detergent, etc. Some of the industries have got their own effluent treatment plant (ETP) and many of them
have got no ETP, as a result the surround surface water bodies are polluted, which is a major concern of
environmental degradation of the cluster. Two textiles industries are located from the river bank at about
500m far within the subproject area (Table 3.5). During site visit it was observed that Effluent from these
industries were directly dischaged into the Turag River through canals & as result, river water was
polluting.

There is a good availability of ground water that is being used by hand pumps for drinking and domestic
purposes. Some industries are using deep tube wells within their premises to meet the requirement of
quality water for various purposes. The scattered homesteads are using hand tube well (HTW) to meet
their domestic demand. No data is presently available on pumping rate. Iron and arsenic are the major
water quality concern for drinking purposes in project cluster.

Environmental Management Framework (EMF)



Rural Transport Improvement Project (RTIP-2)

Photograph 6: Waste Water discharge from industries through Canal

Noise Quality

Noise pollution is not significant in the subproject area. Noise in the subproject area generates mainly due
to movement of engine country boats. About 200 boats ply on this river/day during dry period but it
increases during flood season up to 400 nos as reported by the boatmen.

Soil Quality

The soil of the subproject area mainly consists of silt and clay. The river bed soil of the Turag River is mainly
sandy clayey soil.

3.4.3 Biological Environment

The ecological settings of the cluster are mostly with wetland, homestead and roadside vegetation etc. The
homestead vegetation has a positive effect on improvement of soil moisture through shading and mulching
process. The trees growing at homesteads also ensure for easy access to the fuel wood, fodder and other
products. A large number of multipurpose trees such as jackfruits, mango, shilkoroi, shimul, shisso,
mehegoni, banana, pappya, coconut, bamboo etc are grown in the cluster. The most common among them
are jackfruit, mango, lemon, banana etc. Two major types of fauna viz., terrestrial and aquatic fauna have
been identified in and around the cluster.

Flora

Wetland flora plays a vital role for biodiversity conservation. The wetland habitat is characterized by
anaerobic conditions, which inhibits normal plant growth. The cluster supports two types of wetland e.g.,
(a) Permanent wetland and (b) Seasonal wetland. The permanent wetland includes rivers and perennial
water bodies. This wetland provides refuge and shelter for the most of the aquatic flora. The seasonal
wetland serves as the cultivated land. Aquatic flora in the cluster can be divided into communities based on
a set of environmental conditions. The communities are as follows:

=  Free-floating plants

=  Sub merged floating plants
= Rooted floating plants

= Sedges and meadows

= Marginal vegetation
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Photograph 7: Denuded riverbank with Gajari forest on the right bank
Fisheries

Fresh water fish habitat such as river, pond and ditches exist in and around the cluster, which provide
shelter, feeding, and spawning ground for different types of fresh water fish species (such as carp,catfish,
mrigel, taki, shoel, tengra, bain, baila, boal etc.),. Large-scale human intervention for catching fresh water
fishes from their natural habitat/Turag River has been observed. The reproduction, breeding and
multiplication of aquatic fishes are very finely tuned and adjusted to the rhythm and amplitude of
monsoon flooding in and around the proposed cluster. There are many fishermen within the cluster whose
income source is mainly fishing from the Turag River as well as natural canals. Due to pollution of river
water by the industries, fish resources are being reduced as reported by the fishermen during site visit.

Photograph 8: Fisherman catching fish from the Turag River

Forest and Protected Areas

There is no ETA nearby the subproject area. Bhawal National Forest and Bhawal National Park are the
biggest forest and protected area which are located at about 10km far from the subproject area.

3.4.4 Socio-economic Environment
Demography and Socioeconomic Conditions

Kaliakair (UZ Town) consists of 4 mouzas with an area of 5.37 sq km. It has a population of 10374; male
57.61%, female 42.39%; density of population is 1932 per sq km. Literacy rate among the town people is
51.2%. According to 1991 data, the sex ratio of the Upazilla is 105 males per 100 females. The decadal
population growth ratio is 40.51% and annual compounded growth rate is 3.46%. (BBS, 2006).
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The Average literacy is 36.25% (male 43.2% and female 29.3%). The major sources of income within the
population of this cluster are agriculture, agricultural labour, wage labour, industrial labour, commerce,
small shops, small shops in the markets, service, transport, construction, fisheries, hawker, house renting
out, land renting out for the Brick field and others.

Settlement Pattern

The town is gradually expanding centering round Talibabad Satellite Ground Centre, Bangladesh Adventist
Seminary and College (Banglapedia, 2006). It is certain that, over the next 40 to 60 years, the density of
rural settlement in Kaliakoir Upazila will markedly increase. This will increase the absolute number of
people at risk from climatic variations and extremes. It is clear that densities in rural and urban areas will
increase, exposing settlements to the full range of climatic extremes.

Kaliakoir Upazila is an industrial site where rapid industrial expansion has led to serious local pollution. This
area was historically a prime rice growing area but the number of industries locating there has steadily
grown over the past 15 years. There are now several types of industry in the area but it is dominated by
textile manufacturers, including dyeing and printing units, as well as poultry farms, some pharmaceutical
industries and a tannery.

Land Use Pattern

Like other parts of Bangladesh agricultural crops dominate within the area and there are many “Brick
fields” within the cluster. The main crops are rice, wheat, potatoes, garlic, chilli, onion and other
vegetables. There are many industries located within the cluster. There are many seasonal fruits e.g.
Jackfruit, mango, etc. Some lands are used for seasonal cultivations.

Industries and Commerce

There are about 2 textile industries & 16 brick fields are located on the river banks within 850m from the
river bank. In the area, most textiles and dying industries have 5 -10 tons capacity per day. There are also 5
bazars/markets are located on the river banks (Table 3.6).

Socio-cultural, Religious and Archeological Sites

Several cultural and religious structures (4 mosques, 5 schools & 1 graveyard) have been identified within
the project influence (PIA) that is incorporated in Table 3.6.

There are no archaeological structures / monuments or sites that are of significance in the vicinity of the
subproject locations.

Photograph 8: Turag River Ghat and Mosque at Right Side
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Important Environmental Features (IEFs)/Hotspots

Such site could be termed as Environmental Hotspots in relation to project activities and, hence, need to
be dealt carefully during the construction phase. The project influence area (PIA) for the proposed rural
waterways site of RTIP-2 was confined within a radius of 1 km from the bank of the river since the nature
of the project is such that most of the potential impacts are likely to occur within this area. Locations of
major environmental hotspots/IEFs along the rural waterways are shown in the Table 3.6 from the
Consultant’s Survey Report.

Table 3.6: Important Environmental Features (IEFs) /Items at Both River Banks of the Turag River from
Mirzapur to Kaliakoir Waterway Sub-project

0+000 RCC Bridge CL 125 RCC bridge with navigation clearance
under construction.

0+000 Small bazar LS/RS | Beside the river bank

0+000 to 0+600 Brickfields RS About 16 brickfields are located within the 500

meter PIA and close to the river bank. Black
smoke from these brick fields pollutes air.

0+700 Canal/Khal LS A small khal/canal which is seasonal water
body connects with the river.

1+100 Erosion prone area LS During monsoon river bank erodes but
insignificant

1+150 Siltation LS Insignificant

1+400 Erosion prone area LS During monsoon river bank erodes but
insignificant.

1+700 Fishing area CL Fisherman is capturing fish from the river

1+750 Mosque LS 400m far from the river bank

1+800 Textile Mill R/S | Textile mill (at about 0.8km far) effluent is

being discharged directly into the river
through canal & as a result, river water is
polluted severely.

1+900 School RS 500m far from the river bank

2+000 RCC Bridge CL 105m bridge with navigation clearance on
Mowchak-Fulbari road and at east side of
bridge Chabagan bazar and at west side sand
stock piling are located.

2+000 Chabagan Bazzar RS It’s close to river bank

2+050 Siltation LS Insignificant

2+400 School LS 900m far from the river bank

2+500 LLP RS Low lift pump is being used for irrigation from
river water

3+400 LLP RS Low lift pump is using for irrigation from river
water

3+800 LLP RS Low lift pump is using for irrigation from river
water

3+700 Canal/Khal LS Dry up. Water flow during monsoon. This
seasonal water body connects with the river..

4+000 Canal RS A canal (30m wide and 4m depth) named after

Guila Khal. 40m bridge is located over this
canal. This seasonal water body connects with
the river.
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4+500

4+800
4+900

5+800

6+100

6+400

7+100
9+800

10+600
10+700
10+700
10+800

11+000

11+500

12+200

12+300
13+100
13+300
14+300
14+400
14+800
14+900
15+400

15+600

16+200
16+600
16+900
17+000

Canal

Mosque
Rughunathpur
Bazzar
Graveyard

Canal/Khal

Erosion prone area

School
Textile & Canal

Graveyard
Boroibari Hat
School
Mosque

RCC Bridge
Canal
Primary School

Canal/Khal
Canal/Khal
Community clinic
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50m wide and 4.5m depth canal connects with
the river. Seasonal.

600m far from the river bank

It’s close to the riverbank about 300m far

About 20m far from the river bank at Bhati
Guadaghata village

10m wide & 2m depth small canal (Seasonal)
connects with the river.

About 150m long river bank erosion along the
river bank (not severely) was occurred during
high flood due to high flow velocity as
reported by the local people.

800m far from the river

Textile mill (at about 1km far) effluent is being
discharged in to the river through a canal at
village: Gobinpur & as a result, river water is
polluted severely.

About 5m far from the river bank

600m far from the river bank

900m far from the river

Boroibari bazar pucca mosque (20m far from
the river bank)

Boroibari Bridge with navigation clearance
(105m length)

Small Canal at Vill. Goya Ashirabari in UZ:
Kaliakoir. Seasonal water body.

It is located at about 20m far from the river
bank.

Seasonal small canal

Seasonal small canal

800m far from the river bank

About 30m far from the river bank

Crossed the river

600m far from the river bank

900m far from the river

About 20m long protection works by whole
bricks (done by house owner to protect his
house)

A big Ghat named after Nama Shoila and
poultry firm

Seasonal small canal

Household establishment

400m far from the river

Mirzapur steel narrow bridge with navigation
clearance.
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Figure 3.4: Location of Mirzapur-Kaliakoir Rural Waterways
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3.5 Environmental Baseline: Improvement of Rural Growth Center

Subproject Example: Fulbaria, Kalikoir Upazilla
3.5.1 Description of Subproject

This GC market is located at the road side of the Mouchak-Fullbari road at Fullbari in UZ: Kalikoir (Figure
3.5). Total area of the GC is about 5ha of which cattle market area is about 0.5ha. The entire infrastructure
for this market has already been constructed except cattle market. The cattle market is low lying area and
as a result during any floods, it is inundated. Therefore needs to rise above high flood level. Other facilities
such as shed, 2 toilets, 2 tubewell, drains, internal roads etc. are to be required.

3.5.2 Physical Environment

Atmosphere and Climate

The mean annual temperature in Kaliakoire upazila is about 25°C. The temperature varies from 12° C to 39°
C. In the area, on an average there is less than 3% of annual rainfall during December-March, less than 20%
of annual rainfall during the pre-monsoon period (March-May) and the remainder during the period June-
October.

Topography

The topography will not be an environmental issue for this project. This project is located on the flood plain
of the Turag River. The ground elevation of the sub-project area is about 13mPWD. The project location
under Kaliakoir Upazila is generally more deeply flooded than those in the other parts of the country.

Physiography and Geology

The river Turag divides the project area into two parts, north and south. Aowla and Mokesh Beel are
located in the northern and southern side of the Turag River respectively. Topographically the eastern
Kaliakair Upazila is a steep sided valley surrounded by many low-heights red soil hills make the area
undulated. Two major land types are predominant, high and low land. Locally high land known as Chala
and low land is known as Baid. Degraded forest and settlement primarily occupy high land. On the other
hand Baid area is use mainly for agriculture.

Seismicity

The project area, located in zone I, is the moderately severe and moderate vulnerable to earthquake
disaster.

Hydrology and Drainage

The GC market area is located on the flood plain of the Turag River. The Turag flows at about 800m far
from the GC market area. During high floods like 1988, 1998, 2004 and 2007, it is inundated. The existing
drainage facilities of the market is good and as a result no drainage congestion in the market. The
proposed cattle market adjacent to the main market is low lying area and is under water during whole
flood season.

Water Quality

Water quality data of the project area was not available. But villagers reported that quality of ground water
is not good. According to local people surface water is polluted due to human excreta, fertilizer, pesticides
etc.. This contaminated water causes skin disease, eye irritation etc. of the people who use this water
either for fishing or other purposes.

Air Quality

During site visit it was observed that the ambient air quality of the project area was quite good. The main
reason of this is that there are no such big industrial activities around the project site which can deteriorate
ambient air quality of the project area. The main sources of air pollutant emissions in the project area is
brick kilns, small industries and domestic biomass burning (such as wood, dung, and straw) responsible for
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most air emissions. Other contributors to air pollution include vehicular and rail traffic, re-suspended road
dust to make bricks, and small industries.

Noise Quality

Noise pollution occurs mainly due to rice mill, sawmill and movement of vehicles at nearby the road. Due
to too much population gathering during bazar & hat day, noise pollution also occurs.

3.5.2 Biological Environment

Terrestrial Ecology

The terrestrial floral habitats in the project area include various types of trees and natural vegetation in
common, fairly common and frequent distributions in and around homesteads, along roads and in open
spaces as well as in non-cultivated highlands that support a wide range of wildlife species. The tree species
include: jackfruit (Artocarpus heterophylla), bamboo (Bambusabalcoona), coconut (Cocos nucifera),
eucalyptus (Eucalyptus sp.), banyan tree (F. religiosa), mango (Mangifera indica), banana (Musa
sapientum), guava (Psidiumguajava), mahogany (Swieteniamahogoni), tamarind (Tamarindus indica), etc.
Natural vegetations occurring in the subproject site areas include: dholpata (Commelinabenghalensis),
junjhuni (Crotalaria saltiana), grasses (Axonopuscompressus, Cynodondactylon, Dicanthiumannulatum,
Digitariasanguinalis, Eleusineindica, Oplismenusburminii, Veteveriazizanioides, etc.), kantamehdi
(Durantareppens), matkila, datmajon (Glycosmispentaphylla), dulkalmi (Ipomoea crassicaulis),

The terrestrial common faunal species: mongoose (Herpestes auropunctatus), field mouse (Musboodga),
rodent (Musmusculus), wild cat (Felischaus), jackal (Vulpesbengalensis), frog (Ranacyanophyctis), lizard
(Hemidactylusflaviviridis), monitor (Varanusbengalensis), etc. Bird species include crow, woodpecker, kite,
sparrow, weaver bird, parakeet, robin, bulbul, pigeon, dove, hawk, cuckoo, black cormorant, owl, etc.

Aquatic Ecology

Aquatic flora in the wetland ecosystem within the project divisions include aquatic vegetation species, like
ghechu (Aponogetonappendiculatus), wild paddy (Hygrorizaaristata), water lily (Nymphaeanouchali),
panchuli (Nymphoidesindica and Nymphoidescristata), kuchkola (Otleliaalismoides), water hyacinth
(Eichhomiacrassipes), floating grass (Echinocloacolonum), water chestnut (Trapabispinosa) etc., within and
along the banks of ponds, lakes, rivers, channels and floodplain lands. The fish species include: prawn
(Macrobrachiummalcolmsoni, M. dyanus, M. birmanicus, M. lamenii, Leander styliferus, etc.), perch
(Anabas testudineus), catfish (Mystusvittatus, —Mystustengara, Clariusbatrachus, Wallagoattu,
Heteropneustesfosslis, Ompokbimaculatus, etc.), major carp (Labeorohita, Catlacatla, etc.), minor carp
(Puntiussophore, Puntiusticto, Amblypharyngodonmola, Pseudeutropicusatherinoides, etc.), shads
(Gudusiachapra, Coricasoboma), snakehead (Channapucntatus, Channastriatus, Channamanulius), eel
(Mastacembelusarmatus, Xenentodoncancila), etc.

The faunal species present in the terrestrial ecosystems are the common kingfisher (Alcadoathis), openbill
stork (Anastonusoscillans), great egret (Egretta alba), small egret (Egrettagazetta), intermediate egret
(Egrettaintermedia), fish eagle (Ichthyophagusichthyaetus), snipe (Gallinagohenura), kite (Haliasterindus),
water snake (Enhydrisenhydris), monocellate cobra (Najanaja), and others.

3.5.4 Socio-economic Environment

Land Use

Most of the surrounding areas are developing rural in nature. Some scattered small houses, vacant & low
lands with paddy fields, commercial activities are found around the project site. Proper use of land can
bring prosperity in production & growth. The productivity of land is very high & present agricultural
production can be increased to a large extent with intensive cultivation.
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Water Supply and Sanitation

The static ground water level is very low at 18 m to 24 m; groundwater is not however afflicted by iron and
arsenic problems. As a result normal pumps are ineffective and Tara shallow pumps and submersible
pumps are being used within housing premises to access drinking water. There is no piped water supply in
the project area and access to safe water is not assured. Of the total population in the Cluster more than
50% are in-migrant workers who share water and latrines with others. Communities with a high
concentration of lower middle class workers and residents need improved access to water and sanitation.

Socio-cultural, Religious and Archeological Sites

There are few cultural and religious sites are located with the project influence area but archeological sites
are not affected by the sub-project as these are located far away (> 2km) from the sub-project areas.
Important Environmental Features (IEFs)/Hotspots

The project influence area (PIA) for the proposed growth center site of RTIP-2 was confined within a radius
of 1 km from the center of the center point since the nature of the project is such that most of the
potential impacts are likely to occur within this area (Figure 3.5). Locations of major environmental
hotspots along the road are shown in the Table 3.7 from the Consultant’s Survey Report.

Table 3.7: IEFs/Hotspots within the Fubaria Growth Center Market Sub-project

Cattle market West side Lowland area
Family welfare center Southeastern | 600m far from the Fulbaria growth centre
side

Madrasha South side 500m far from the market and close to union parishad
office

High School East side 300m far from the market

Union parishad office South side 400m far from the growth centre and close to
Fulbaria market

River West side 800m far from the growth centre

Household East side Close to growth centre market

Environmental Management Framework (EMF)
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Figure 3.5: Location of Fulbari Growth Centre Market
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4. ENVIRONMENTAL MANAGEMENT PROCEDURE
4.1 Introduction

The Environmental Management Procedure establishes the criteria to identify the level of Environmental
Assessment (EA) and the processes involved, their sequence to conduct the EA studies for various
components/phases of the rural road improvements, rural road maintenance, rural waterways, growth
center markets including their legal requirements and implications (Figure 4.1). Comprehending the level of
EA will help the RTIP-2 in assessing the requirement of external agency in the form of consultancy services
and also the stage of such requirement, like Design Consultant at planning and design stages and
Construction Supervision Consultant (CSC) at construction stage etc.

2. Detailed assessment of
significant impacts,
identification of mitigation
needs. inout of decision

3. Detailed designs of
mitigation and compensation

Feasibility
Pre-feasibility
1. Site Design & Engineering
Selection,
Environmental 4. Implementation of
Screening, initial — mitigation measures
assessment, and environmental
Scoping of Project Concept Implementation management
significant
\ 5. Monitoring and post-auditing
(lessons for future projects, EIA
Monitoring and Evaluation verification, compliance

Figure 4.1: Environmental Management Procedurein Project Life Cycle

Environmental Management procedure starts at the beginning of the project concept stage. First step is
screening of the project components to ascertain the category of Environmental Assessment required.

The category of EA can be assessed by RTIP-2 or if desired can be offered to some agency or independent
environmental expert. It is worth to mention here that any external agency or consultant or expert can
help RTIP-2 in analyzing and reporting of environmental features and parameters, filing the application for
clearance and approval, but ultimately the responsibility lies with RTIP-2. The RTIP-2 has to ensure that all
legal rules and regulations set by the DOE through the Ministry of Environment and Forest (MOEF) are
adhering with.

4.2 General Principles for Environmental Management

= The Project Director will be responsible for the environmental compliance monitoring and
oversight to ensure overall project environmental compliance. The Consultants that would be hired
by LGED would assist the project proponent to carry out this mandate.

= The implementing agency will follow the related government rules (laws, ordinances, acts etc.) and
World Bank Operational Policies and Guidelines. This EMF would serve as the basis for ensuring
this compliance.
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= LGED will submit the EMF to the Department of Environment (DOE) for their review and
concurrence.

= LGED will ensure the participation of local community in planning and implementation of sub-
projects.

= LGED will be responsible for obtaining and ensuring clearance required from the DOE. The
clearance procedure has been mentioned in Section 2.1.19 of Chapter-2.The LGED will be
responsible for obtaining environmental clearance for the RTIP-2 components for which the EIA
study is required. For the rest components of the RTIP-2, LGED will implement themselves without
DOE clearance. No project activities will be carried out in and nearby the environmental protected
and critical areas as well as in disputed lands or lands restricted for development.

= All the activities proposed under the project will abide by existing Environmental Code of Practices
(ECP) prepared under RTIP-2.

4.3 Environmental Assessment Process of RTIP-2 Components
Rural Road Improvement

= RTIP-2 will ensure that proper environmental screening will be done by the design consultant.

= Design consultant will ensure Initial Environmental Examination (IEE) or Environmental Impact
Assessment (EIA) of the all rural road sub-projects.

= Management Consultant will review and clear all screening and environmental assessment
reports.

=  LGED will conduct verification of some screening and assessment.

= Design consultant will ensure that environmental considerations are given sufficient attention,
weight and influence over design decisions of cross drainage works. To this end, it will carry out
IEE or EIA with Environmental Management Plan (EMP) for all rural road subprojects based on
screening criterion.

=  Bid documents will prepare by the design consultant and EMP implementation should be done
by Contractor.

= RTIP-2 road improvement works will be supervised by the design consultant and monitoring
should be done by management consultant and LGED.

= All the activities of road improvement will follow existing Environmental Code of Practices
(ECP) prepared under RTIP-2.

= The design will ensure that proposed improvement works of the rural roads will not result in
the creation or exacerbation of drainage congestion and water logging and to the extent
possible incorporate cost-effective measures to mitigate existing water logging and drainage
congestion problems at the site.

= The project will ensure that environmental assessment addresses all potential environmental
direct and indirect impacts of the sub-project throughout its life: pre-construction,
construction and operation stages and mitigation measures have been taken for it.

Rural Road Maintenance

=  LGED will carry out the environmental screening.
=  Management Consultant will review and clear all screening reports.
= LGED will conduct verification of some screening.

= Design consultant will ensure that environmental considerations are given sufficient attention.
To this end, it will carry out Environmental Management Plan (EMP) with cost estimate for all
rural road maintenance subprojects based on screening criterion.

= Bid documents will prepare by the design consultant and EMP implementation should be done
by Contractor.
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RTIP-2 road improvement works will be supervised by the design consultant and monitoring
should be done by management consultant and LGED.

The project will ensure that the Environmental Management Plan (EMP) based on final
environmental screening addresses all potential environmental direct and indirect impacts of
the sub-project throughout its life: pre-construction, construction and operation stages and
mitigation measures have been taken for it. All the activities of road maintenance will follow
existing Environmental Code of Practices (ECP) prepared under RTIP-2.

Rural Waterways

An individual consultant will prepare 2 separate screening, IEE and EIA report for the
waterways.

LGED will ensure that Initial Environmental Examination (IEE) and EIA report will be prepared
by the design consultant and site clearance will get from DOE.

Management Consultant will review and clear the IEE and EIA reports before sending to DOE.

The consultant will ensure that environmental considerations are given sufficient attention. To
this end, it will carry out EIA with Environmental Management Plan (EMP) for all rural
waterways subprojects based on the IEE. EIA report will be reviewed by the management
consultant and will get clearance from DOE by LGED.

LGED will ensure Environmental Impact Assessment (EIA) of the sub-projects as per
Environmental Conservation Rules.

Bid documents will prepare by the design consultant and EMP implementation should be done
by Contractor.

RTIP-2 road improvement works will be supervised by the design consultant and monitoring
should be done by management consultant.

All the activities of waterways dredging will follow existing Environmental Code of Practices
(ECP) prepared under RTIP-2 project.

The design will ensure that proposed rehabilitation and improvement works of the waterways
(dredging of river bed and river bank protection) will not result in the creation of the
morphological change of the river and to the extent possible incorporate cost-effective
measures to mitigate existing siltation problems of the river.

The subproject will ensure that environmental assessment addresses all potential
environmental direct and indirect impacts of the sub-project throughout its life: pre-
construction, construction and operation stages and mitigation measures have been taken for
it.

Growth Center Markets

LGED will ensure that proper environmental screening will be done by the design consultant.
Management Consultant will review and clear environmental screening.

Design consultant will ensure that environmental considerations are given sufficient attention.
To this end, it will carry out Environmental Management Plan (EMP) with cost estimate for all
growth centre market subprojects based on screening criterion.

Bid documents will prepare by the design consultant and EMP implementation should be done
by Contractor.

RTIP-2 growth centre market works will be supervised by the design consultant and monitoring
should be done by management consultant.

The project will ensure that environmental assessment addresses all potential environmental
direct and indirect impacts of the sub-project throughout its life: pre-construction,
construction and operation stages and mitigation measures have been taken for it. All the
activities of road maintenance will follow existing Environmental Code of Practices (ECP)
prepared under RTIP-2.
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4.4 Environmental Assessment Procedure

4.4.1 Regulatory Clearance Requirements and current :
a. Environmental Clearance from the Department of Environment, Ministry of Environment
and Forests, Government of Bangladesh? If so, under what category

b. Does Project require any type of Forest clearance? If so provide the details including
current status and relevant documents

c. Status of No Objection Certificate (NOC) from the Department of Environment with
supporting documents

d. What is the project arrangement (like contract provisions, concession arrangements, etc.)
for required construction stage environmental permits/clearance (e.g. quarries, borrow
pits, tube wells for construction water, construction camps etc.). Provide the current status

e. Which of the World Bank Safeguard Policies are applicable for the project and how does
the project comply with these arrangements (refer www.worldbank.org/safeguard)

4.4.2 Screening

Screening is the process by which the appropriate level and type of EIA is determined for a given project on
the basis of its likely environmental impacts. The methodology for screening includes desk study,
reconnaissance survey and literature available.

Desk Study: To collect the secondary information and choking out the methodology for carrying out the EA
study and fixing of responsibilities of the EA team members for preparing a complete, addressing all issues,
Environmental Management Plan.

= Gathering and reviewing existing environmental data (secondary data) relevant to the proposed
development, in the form of topo sheets, physical maps, thematic maps showing details of soil type,
geology, seismic activity, hydrology etc.

= Collect all the earlier carried out environmental and engineering studies in project influence area.

Reconnaissance survey: to collect the first hand information about the project area and develop a
perspective of the entire team and revise the methodology and work programme.

= Verifying the data collected during desk study, assessing the likely impacts, identifying the
major/main issues and preparing the methodology for detailed investigation.

Screening Statement: compiles the primary & secondary data thus collected, and checking with the legal
framework of Bangladesh Government thus suggesting the requirement/category of the Environmental
Assessment Required. There are usually three possible outcomes (categories) of a screening process:

i. Where significant concerns exist or where there is a lot that is unknown about project impacts, a
full EIA study is necessary.

ii. If environmental impacts of a project are known and can be easily mitigated, a limited
environmental study and mitigation plan may be all that is necessary.

iii. If screening identifies no concerns, further environmental analysis is unnecessary, and the project
may proceed without the EIA study.

Subproject wise sample Screening checklists are shown in annex-6 and the workdone screening checklist
for four sample subprojects under different subcomponents are shown in annex-7.

Determining Degree of Impact

Once all project environmental aspects will be identified, the level of impact that may result from the
following parameters

e type — biophysical, social, health or economic

e nature — direct or indirect, cumulative, etc.
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e extent—local, regional, transboundary or global
e timing —immediate/long term

e duration —temporary/permanent

e uncertainty — low likelihood/high probability

e reversibility — reversible/irreversible

e significance* — unimportant/important

An environmental impact is an estimate or judgment of the significance and value of environmental effects
on physical, biological, social or economic environment .Low, medium and high representing impact or
level of importance associated with a factor. The impact level depends on duration, reversibility,
magnitude, benefit, significance etc.

4.4.3 Initial Environmental Examination (IEE)

In addition, the sub-projects will require initial environmental assessment (IEE) based on the requirement
of DOE. Based on the extent of environmental impact obtained from the environmental screening, the
decision for further environment impact assessment will be taken. In general, rural road improvements
with minor environmental impact under RTIP-2 will require only IEE. Environmental screening is part of the
IEE. IEE is considered as the first level of assessment applied project identification and pre-feasibility stage.
The IEE addresses the issues at project (sub-project) identification and pre-feasibility planning stage. The
main objective at this stage is to help define the project (sub-project) in terms of locations, components
and designs. The main activities of are to:

- assess regional resources and the effects of past interventions;

- examine the likely project-environment interactions;

- establish an effective people"s participation program;

- identify the key environmental issues and the range and potential severity of impacts;

- compare the environmental consequences of project alternatives; and

- prepare an initial EMP.

4.4.4 Description of the Environment

To achieve the following objectives general description and background of physical resources,
ecological resources, environmental quality baseline, social and cultural profile, and economic activities
will need to be explained in the EIA preparation phase of the subprojects under the RTIP-2.

- To establish the environmental baseline in the subproject area, and to identify any significant
environmental issue;

- To assess these impacts and provide for measures to address the adverse impacts by the provision
of the requisite avoidance, mitigation and compensation measures;

- Tointegrate the environmental issues in the project planning and design;
- To develop appropriate management plans for implementing, monitoring and reporting of the
environmental mitigation and enhancement measures suggested.

In order to identify any potential impact on and potential change to the natural and socioeconomic
environments, the existing baseline environmental data are to be collected. Baseline will include but not
limited to following:

= Primary data/monitoring to define characteristics of the existing environmental condition including
soil, water, air, noise, land use, cultural properties and flora and fauna.

- Monitoring to be carried at critical locations;

- ldentification of residential, commercial, industrial and forest areas for monitoring;
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- Air and noise monitoring at significant location, major settlements, mosque, school and hospitals
etc.;

- Water monitoring at river/canal/pond and ground water sources near major settlements;

- Soil monitoring at major settlements, near surface water bodies;

- Tree inventory to be carried out, in consultation with the Forest Department; and

- Inventory of cultural, religious and archeological sites will be done along with measurements,

details and photographs, consultation will be done for gathering public opinion.

= Secondary data to define meteorological, geology, seismicity, quarries, borrow areas, disposal sites
etc.

- Details of quarry and borrow areas to be used will be collected (photographs, measurements and
public opinion) and a comprehensive plan for extracting material will be prepared.

- Meteorological data from Bangladesh Meteorological Department (BMD), topographic sheets and
maps from Survey of Bangladesh (SOB), geological and soil data from Bangladesh Soil Resources
Institute, Seismic data from Space Research and Remote Sensing Organization (SPARSO).

= Social data including ownership pattern, identification of tribals, vulnerable social groups, land
estimates etc.

= Provide information if any of the following sensitive environmental features are present within the
project site/corridor and an influence zone of about 5km, including a brief on the sensitive
features:

SI. No.  Sensitive Environmental Features

1 Biosphere reserves

2 National park and wildlife sanctuaries and reserves

3 Natural lakes, swamps, seismic zones, tribal settlements

4 Notified areas of habitat for migratory birds

5 Areas of scientific and geological interests

6 Religious, heritage, historic sites and cultural properties

7 Notified archaeological monuments/sites

8 Scenic areas, water bodies and areas of tourism importance
9 Hill resorts/mountains/ hills

10 Presence of resorts (beach resorts, health resorts, etc.)

Coastal areas rich in corals, mangroves, breeding grounds of specific species,
11 estuaries

12 Defense installations, especially those of security importance and sensitive to
pollution

13 Border areas, and local waterways

The EIA report should clearly spell out the site specific environmental issues those are associated with the
subproject.

Environmental Management Framework (EMF)



Rural Transport Improvement Project (RTIP-2)

4.4.5 Scoping

The next step in the EA will be to define the RTIP-2 activities and the natural, regulatory (i.e. legal) and
environment of the area in which development will occur. This will be achieved through scoping. Scoping
will identifies which of the activities has a potential to interact with the environment. Scoping will be
conducted early in the EA process so that a focus on the priority issues (i.e. those that have the greatest
potential to affect the natural and/or environment) can be established for the rest of the EA process.

Key elements/inputs to the scoping exercise will be as follows:

Gathering and reviewing existing environmental data like atmosphere, climate, topography,
congestion area, alternative requirement, land use pattern, hydrology and drainage pattern, major
river and waterways, religious, cultural and archaeological sites and sensitive areas.

Identifying project stakeholders; including PAPs, Government and non-government agencies
(utilities) Forest Department, Agricultural Department, Department of Environment (DOE) etc.

Assemble and review relevant legislative requirements, environmental standards and guidelines
(national and international) associated with the proposed development as well as the World Bank’s
operational policies and standards.

Gathering existing information sources and local knowledge;
Informing stakeholders of the project and its objectives and get input on the EA;

Identifying the key environmental concerns (community and scientific) related to a project and the
relative importance of issues;

Defining/preparing the EA work program, including a plan for public and stakeholder involvement;
Carrying out monitoring of natural environment including air, water, soil, noise etc.
Defining the range of project alternatives to be considered.

Obtaining agreement/consensus on the methods and techniques to be used in EA studies and
document preparation;

Determining/freezing the spatial and temporal boundaries for the EA studies.

Focus of scoping will be on the collection and analysis of pertinent data and the assessment of significant
environmental attributes. The end result will be a work program which is well focused and cost-effective.
The following issues will be addressed through scoping, but will not be limited to.

To improve the quality of EA information by focusing scientific efforts and EA analysis on truly
significant issues;

To ensure environmental concerns identified and incorporated early in the project planning process,
at the same time as cost and design factors are considered,;

To ensure research efforts are not wasted on insignificant issues, rather focused on core issues.
Reducing the likelihood of overlooking important issues;

Thinning the chance of prolonged delays and conflicts later in the EA process by engaging
stakeholders in a constructive participatory process early in the EA process.

4.4.6 Stakeholder Consultation at all Stages of Project

Identification of stakeholders primary as well as secondary.

- Primary stakeholders include people having direct impact.

- Secondary stakeholders include village representatives, women’s group, voluntary organizations
NGOs, field level officers and staff, other government officials.

Structured Consultation

- Consultation at Village Level

- Consultation at Upazila and District Level

Environmental Management Framework (EMF)
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- Consultation at Divisional level
Consultation at Village Level

- Along with preliminary inventory and survey information dissemination will be done along the
RTIP-2 area by one by one canvassing about the project. Date and venue for detailed consultation
will be fixed.

- Pictorial method (Pamphlet) will be adopted to explain proposed improvements and possible
environmental impact in the concerned villages.

- Public consensus would try to be arrived for and mitigation proposed.
- Public suggestion and graveness will be addressed at appropriate level.

Consultation at Upazila and District Level

- Consultation with officers of Agricultural Department, Forest Department, Soil Department,
Fisheries Department, Department of Public Health Engineering (DPHE), etc.

- Consultation with the elected representatives and other stakeholders.

Consultation at Divisional level

- Consultation with senior department officers, like DOE office, District Commissioner Offices,
Settlement offices etc. and mechanism of regulatory clearance, utility shifting, land acquisition
etc.

The Stakeholder Consultation For this RTIP Il project is described separately in the Chapter 6.
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4.4.7

Impact Identification :

Subprojects wise possible impact are shown below,

a. Possible Impacts for Rural Road Improvements

Project Planning & Operation Indirect effect
Activity Design Pre-construction Phase Construction Phase of operation
Phase of induced
Env. Land Removal Removal of Earth works Laying of Vehicle & Concrete & Sanitation & Project development
Component | acquisition of trees and including pavement machine crusher waste (labor operation
affected structures vegetation quarrying operation & plants camps)
maintenance
Air Dust Reduced Dust generation Dust due to SPMs, NOx, Dust pollution | Odour / smoke = SPMs, NOXx, Other
generation buffering of Aggregates SOx SOx pollution
during air and noise Emission due
dismantling pollution, to hot mix
hotter, drier asphalt
microclimate
Land Loss of Generation Erosion and Erosion and loss Spills  from | Contamination | Contamination | Contamination & Spill from Change in
productive of debris loss of top of top soil Bitumen by fuel and compaction of | from wastes accidents land use
land soil plants  may lubricants soil deposition of
. compaction lead
contaminate
Water Siltation siltation due Alternation of Reduction of | Contamination | Contamination | Contamination | Spill Increased
due to loose | toloose drainage break ground by fuel and by leakage or from wastes contamination | contamination
earth earth in continuity of Water lubricants fuel overuse by fuel, of ground
ditches siltation, recharge lubricants water
stagnant water area
pools in quarries Spills  from
Bitumen
plants may
contaminate
Noise Noise Noise pollution Noise Noise Noise Noise
pollution due pollution pollution pollution pollution

to machinery
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Project
Activity

Env.
Component
affected

Planning &
Design
Phase
Land
acquisition

Pre-construction Phase

Removal
of
structures

Removal of
trees and
vegetation

Earth works
including
quarrying

Laying of
pavement

Construction Phase

Vehicle &
machine
operation &
maintenance

Concrete &
crusher
plants

Sanitation &
waste (labor
camps)

Operation

Project
operation

Indirect effect
of operation
of induced
development

Vibration Vibration Vibration level | May impact
increase the
surrounding
structures
Flora Loss of Lowered Removal Lower Felling trees Impact of
biomass productivity loss vegetation productivity for fuel pollution on
of ground for use as fuel vegetation
vegetation wood lowered
productivity
toxicity of
vegetation
Fauna Disturbance Disturbance Disturbance Disturbance Poaching Collision with Distorted
habitat loss traffic habitat
Buildings Loss of Noise, Noise, Dust Vibration Change in
and built structures, vibration Vibration may | accumulation and noise building use
structures debris may cause cause on building and
generation damage damage to and characteristics
structures structures structures
People and Displacement | Loss of Noise and Odour and Noise and air Air and noise Community Noise Induced
community of people shade and Air pollution dust pollution, pollution and clashes with pollution, pollution
psychological | community collision with discomfort migrant labor risk of
impact on trees, loss pedestrians accident
people loss of fuel livestock and
of wood and vehicles
livelihood fodder, loss
of income
Cultural Displacement | Loss of Noise, Damage from Dust Damage
assets loss of scared vibration vibration and accumulation from
structure trees may cause air pollution vibration
from damage to and air
RoW structure pollution
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Indirect effect
of operation
of induced
development

Operation

Project
Activity

Planning &
Design
Phase
Land
acquisition

Pre-construction Phase Construction Phase

Sanitation &

waste (labor
camps)

Vehicle &
machine
operation &
maintenance

Concrete &
crusher
plants

Earth works
including
quarrying

Project
operation

Laying of
pavement

] Removal of
of trees and
structures vegetation

Env.
Component
affected

Utilities and Interruption Damage to Dust Pressure on
amenities in utility and accumulation existing
supply amenities on water amenities
bodies
Worker’s Increase Asphalt Collisions with | Impact on Increase in Collisions
health and of odour and vehicles, health due to communicable | pedestrians
safety stagnant dust pedestrian inhale of dust = diseases and
water and and livestock livestock
disease

b. Possible Impacts for Rural Road Maintenance

Proj
o!e‘ct Construction Phase
Activity

Env. Earth works Laying of Vehicle & Concrete & Sanitation &

including pavement machine crusher waste (labor

quarrying operation & plants camps)
maintenance

Indirect effect
of operation
of induced
development

Operation

Project
operation

Component
affected

Air Dust generation Dust due to SPMs, NOx, SOx Dust pollution Odour / smoke SPMs, NOx, SOx Other pollution
Aggregates
Emission due to
hot mix asphalt
Noise Noise pollution Noise pollution Noise pollution
Flora Lowered Removal Lower Felling trees Impact of
productivity loss vegetation productivity for fuel pollution on
of ground for use as fuel vegetation
vegetation wood lowered
productivity
toxicity of
vegetation
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Project : :
! : Construction Phase Operation
Activity

Laying of

Indirect effect
of operation
of induced
development

Vehicle &
machine
operation &
maintenance

Sanitation &
waste (labor
camps)

Concrete &
crusher
plants

Env. Earth works
Component including
affected quarrying

Project

pavement operation

Fauna Disturbance Disturbance Disturbance Poaching Collision with Distorted
traffic habitat
Worker’s Increase Asphalt Collisions with Impact on Increase in Collisions
health and of odour and vehicles, health due to communicable pedestrians
safety stagnant dust pedestrian inhale of dust diseases and
water and and livestock livestock
disease

Possible Impacts for Rural Waterways

Proj
o!e'ct Construction Phase
Activity

Dredged materials

Env.
Component
affected

Eroded river bank

protection

Dredging Machine

and Vehicle
operation

Concrete &
crusher
plants

Sanitation &
waste (labor
camps)

Operation

Project
operation

Indirect effect
of operation
of induced
development

Air Dust due to SPMs, NOx, SOx Dust pollution Odour / smoke SPMs, NOx, SOx Other pollution
Dredging sand
Land Bank erosion Contamination Contamination Contamination Spill from
by fuel and compaction of from wastes accidents
lubricants soil deposition of
compaction lead
Water Alternation of Contamination of Contamination Contamination Contamination Spill Increased
drainage break water and by fuel and by leakage or from wastes contamination contamination
in continuity of increasing lubricants fuel overuse by fuel, of surface water
ditches siltation turbudity of lubricants
canal/river water
Noise Noise pollution Noise pollution Noise pollution Noise pollution
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Project : :
! : Construction Phase Operation
Activity

Dredged materials Dredging Machine Concrete & Sanitation & Project
and Vehicle crusher waste (labor operation

Indirect effect
of operation
of induced
development

Env. Eroded river bank

Component protection

affected operation plants camps)
Flora Loss of vegetation Removal Lower Felling trees
due to deposition vegetation productivity for fuel
of dredge spoil use as fuel
wood
Fauna Disturbance Disturbance Disturbance Disturbance Poaching Collision with Distorted
traffic habitat
People and Odour and Noise and air Air and noise Community Noise Induced
community dust pollution pollution and clashes with pollution pollution
discomfort migrant labor
Worker’s Increase of Odour and Noise and air Impact on Increase in Noise
health and stagnant dust pollution health due to communicable pollution
safety water and inhale of dust diseases
disease

c. Possible Impacts for Growth Centre Market

Project Indirect effect
) Pre-construction Phase Construction Phase Operation :
Act|V|ty of operation

Removal Removal of Earth works Laying of Vehicle & Concrete & Sanitation & Project of induced
of trees and including pavement machine crusher waste (labor operation development
structures vegetation quarrying operation & plants camps)
maintenance
Dust due to SPMs, NOx, SOx = Dust pollution | Odour / smoke | SPMs, NOx,
aggregates SOx

Com ponent
affected

Reduced
buffering of
air and noise
pollution,
hotter, drier
microclimate

Air Dust
generation
during
dismantling

Dust generation Other pollution

Noise
pollution

Noise Noise pollution Noise pollution
pollution

due

Noise
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Project
J Pre-construction Phase Construction Phase Operation
Act|V|ty

Indirect effect
of operation

Removal Removal of Earth works Laying of Vehicle & Concrete & Sanitation & Project of induced
Component of trees and including pavement machine crusher waste (labor operation development
affected structures vegetation quarrying operation & plants camps)
maintenance
to
machinery
Flora Loss of Lowered Removal Lower Felling trees Impact of
biomass productivity loss vegetation productivity for fuel pollution on
of ground for use as fuel vegetation
vegetation wood lowered
productivity
toxicity of
vegetation
Fauna Disturbance | Disturbance Disturbance Disturbance Poaching Collision with | Distorted
habitat loss traffic habitat
Worker’s Increase of Asphalt Collisions with Impact on Increase in Collisions
health and stagnant odour and vehicles, health dueto | communicable pedestrians
safety water and dust pedestrian inhale of dust | diseases and livestock
disease and live