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EXECUTIVE SUMMARY

INTRODUCTION

The Roads and Highways Department, with the support of the Public-Private Partnerships
Office is currently planning and designing the four-laning of the Joydevpur-Debogram-Bhulta-
Madanpur (N105) Road, colloquially known as the Dhaka By-Pass Road. This project would
provide for a major arterial connection between the industrial zone of the North and North East,
with the port connection to Chittagong in the South. The road is contemplated to include a
controlled access toll road, in addition to a two-lane service road, along 48 kilometres that link
with the National Highways N1, N2, N3, and N4.

Since the project is on the existing ROW of the Dhaka By-Pass Road that has been in
operation since 2007, the socio-economic impact due to homestead and livelihood
displacement for the upgrade of the existing 2-lane facility to a 4-lane facility has been found to
be minimal. However, since the ROW was never protected from encroachment by local
businesses, religious institution development and illegal homestead developments, there may
be a need to compensate non-land related loss due to displacement from the existing ROW as
well as relocating semi-permanent and temporary religious and educational establishments.

The land survey indicates that no additional lands will be required for the construction of the
four-lane highway from the north portal to the south portal. However, in order to meet the
required highway design speed and to accommodate additional interchanges at mid-way points
along the alignment (e.g., at the Bhulta/N2 interchange or the Purbachal intersection) and two
service roads (4.8 m), some additional land will be required. While the analysis demonstrates
minimal impact on the financial viability of the road as a PPP project, additional land will need to
be underway prior to issue of the RFP, and fully procured and transferred prior to financial
close. The proposed interchange, which would provide future access to the Purbachal Land
development by RAZUK, will need additional land of 5.08 hectares.

This report is the Initial Environmental Examination (IEE) study for the following road section:
. Joydeppur — Madonpur Road (48.112954 km)
Scope of Works

This IEE report has been prepared keeping in view the requirement of DoE and ADB. The
scope of the present IEE report describes the following most important features:

= A review of the environmental legislative, regulatory and policy guidelines and
considerations relating to the implementation of the project;

= Ageneral description of the project and existing physical, biological and socio-economic
conditions;

= Analysis of different alternatives to the project in terms of environmental and social
perspectives;

= |dentification and assessment of the potential impacts on the natural and human
environment in the project area, from the construction of the project;

= Consultation with the locals/stakeholder involving concerned people in order to identify
and act on any undocumented or perceived environmental issues;

= |dentification of mitigation measures in the form of an Environmental Management Plan
(EMP); and

= Recommendations and conclusions in order to operate the project works in an
environmentally safe and sound manner.

Objectives

The objective of this study is to identify the environmental issues or parameters that may be
affected by the implementation of the project, as well as an assessment of the current status of
these issues and parameters related to the construction of the proposed Project. It has also
included a consideration of means to avoid or mitigate significant environmentally negative
impacts of the project.

SRBG-SEL-UDC Page | ix



UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105) IEE Report
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

Moreover, an |IEE is an obligatory requirement that application to the Department of
Environment (DoE) for Project Site Clearance and EIA document for the Environmental
Clearance Certificate (ECC) from the DoE for initiating project implementation. Though, an ECC
has already been obtained from DoE for this project.

This |IEE has been prepared in accordance with the requirements of the Government of
Bangladesh defined in the Bangladesh Environment Conservation Act (BECA) and the Asian
Development Bank (ADB) as defined in Chapter 2. The Format of the IEE following the ADB
recommendations as outlined in the ADB Good Practice Sourcebook; Draft Working Document:
November 2012.

Methodology

As limited secondary information on the environmental quality and the ecology of the study area
are available, the Consultant used a number of methods and techniques to assess the
environmental issues of the proposed project. These included desktop review of the
background information, GIS mapping, reconnaissance survey, consultation with stakeholders
and community members, and professional judgment. Geographical Information Systems (GIS)
was used as a specialized analysis and presentation tool. Before commencing field
investigations, spatial analysis of satellite imagery was used to identify present administrative
areas and other boundaries/constraints to be considered for both the environmental and social
assessments. A review was conducted of the physical, biological and legal literature relevant to
the Project. The review of secondary sources and informal initial field investigations were
undertaken using the ADB Rapid Environmental Assessment (REA) Checklist in order to
prepare a preliminary assessment of the physical and social environment, biodiversity, and
conservation significance of the identified study area. This preliminary environmental
examination also assisted in identifying data gaps, which would require collection of additional
primary information through physical field survey during the detailed design stage and further
assessment. The consultant also examined different routes/sections for the upgrading of the
proposed road in terms of environmental impacts and evaluated for the suitable widening
options. An extensive stakeholder consultation has been done as part of this initial
environmental examination process. During field survey several community consultations were
conducted in the forms of Key Informant Interview and Focus Group Discussion.

ENVIRONMENTAL POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

The project is classified as ‘Red Category’ according to the ECR, 1997 of Government of
Bangladesh and as ‘Category B’ according to the ADB SPS, 2009.

As per the government of Bangladesh guidelines the project requires to submit the Initial
Environmental Examination (IEE) for obtaining the Site Clearance Certificate (SCC) and the
Environmental Impact Assessment (EIA) for getting Environmental Clearance Certificate (ECC)
during project feasibility and detailed design stage respectively. The ADB safeguard policy
document (Safeguard Policy Statement [2009]) requires a number of additional considerations,
including: (i) project risks and respective mitigation measures and project assurances; (ii)
project level Grievance Redress Mechanism including documentation in the EMP; (iii) definition
of the project area of influence; (iv) physical cultural resources damage prevention analysis; (v)
climate change mitigation and adaptation; (vi) occupational and community health and safety
requirements; (vii) biodiversity conservation and natural resources management requirements;
(viii) ensuring adequate consultation and participation; and (ix)ensuring that EMP includes
implementation schedule and (measurable) performance indicators.

DESCRIPTION OF THE PROJECT

Dhaka by Pass Road is a two lane road starting from Vogra point in the Gazipur District and
ends at Madanpur in the Nrayanganj District connecting national highway N4 (a part of the
national highway network) and the national highway N-1 which ends at the Chittagong
City.There is no separate provision for slow moving vehicular traffic (SMVT) or non-motorized
traffic (NMT). There are capacities constraints caused by congested junctions, heavy traffic
moving around the land port, road side parking, and markets and built up areas.
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The DBR intersects the Dhaka-Mymensingh, Dhaka-Chittagong railway track, Dhaka-
Mymensingh (N3), Dhaka-Rangpur (N4) and Dhaka-Sylhet (N2) highways. Several other
metalled and non-metalled roads intersect the DBR in the east-west direction. The upgraded
bypass road will hinder east west movement by motorized transports during the construction
and operation stages. Interchanges at highway and service road intersections may slow down
traffic movement during the construction stage.

The project related intervention involves 48.112954km highway improvement from 2-lane to 4-
lane. The bidding proposal of the project includes 6 new bridges for the mainline and service
lanes,8 new mainline overpasses,46 existing box culverts and lengthened box culverts,49 new
culverts,12 new channels and 8 pedestrian overpasses.

DESCRIPTION OF THE BASELINE ENVIRONMENT

The Study Area is characterized by heavy rainfall. With the exception of the relatively dry
westem region of Dhaka, where the annual rainfall is about 1,600 mm (63.0 in), most parts of
the country receive at least 2,300 mm (90.6 in) of rainfall per year. As temperature record
shows, April is the warmest month with average temperature of 37°C and January is the coolest
month with temperatures averaging 13°C. In the project area the wind direction is
predominantly characterized by East-Southeast, South-East, and South-Southeast and wind
flow. The average wind speed ranges from 5 to 19 km/h during maximum period in a year.
According to (BNBC, 1993), Bangladesh has three seismic zones with moderate and low
seismic activity. The Project area falls in Zone 2, i.e. moderate risk zone intensity seismic zone
of the country.

The proposed road geographic location, flood occurs regularly in the project area. The
proposed 48.112954 km long Joydebpur-Madanpur alignment will traverse through number of
major and minor rivers (Nagda River, Turag River, Balu Riverand Shittolakhya River), canals,
creeks, small water bodies and borrow pits.

Total of 57 plant species has been recorded from the project area including road alignments.
Among the species maximum represented by herbs followed by trees, shrubs and climbers.
Among the species no endemic species were found in the project site and even no genetic
resources found. We checked data to find flagship species, umbrella species, and key stone
species. But no such species found in the project area. Some wildlife supporting species
recorded in the project site. The major species are Banyan tree, Black berry, Laurel, Neem, etc.
Such species are available outside the project. A good number of medicinal plants were
recorded within the project area, but status of such species outside of the project area was
satisfactory. Data analysis shows that maximum diversity was found in roadsides followed by
homestead, cultivated land and wetlands. Among the uses categories, medicinal plants scored
highest followed by fodder plants, edible fruits, ornamental plants, vegetable plants, timber
plants, fuel wood plants, commercial plants and duck weed plants.

A total of 94 species of wildlife were observed in the area on the proposed road alignments.
Among them, 3 were amphibians, 9 were reptiles, 70 were birds and 12 were mammals.
Among the observed wildlife, 1 species are vulnerable, 3 are near threatened and 90 are least
concemed according to IUCN Red List of Threatened Species. According to (IUCN
Bangladesh, 2003) near threatened wildlife in the area were Bengal Monitor (Varanus
bengalensis), Small Indian Civet (Viverricula indica) and Jungle Cat (Felis chaus). Bengal Fox
(Vulpes bengalensis) was reported as vulnerable species in the project area. Fish is the most
important aquatic fauna of the project areas, along with other groups. The aquatic fauna
includes Prawns (Macrobrachium spp.), crabs, snails (Pila, Vivipara, Lymna etc.), freshwater
mussels (Lamellidens sp.) etc. invertebrates and several species of fish. Kolabang (Rana
tigrina); Guishap (Varanusbengalensis) and Matia sap (Enhydrisenhydris) are common. The
aquatic birds are Pancowri (Phalacrocoraxcarto), Kanibok (Ardeolagrayi), Sadabok
(Egrettagarzetta), Borobok (Egrettaalba), @ Machranga (Halcyon pileata), Dahuk
(Gallicrexcinerea), and winter migratory birds — Balihash (Dendrocygnajavanica) and Chakha
(Tadomaferruginea).
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The key air quality parameters (particulate matter- PMyo and PM;s, oxides of sulphur - SOXx,
carbon monoxide- CO, oxides of nitrogen — NOx, ground ozone- Os) were analysed from
samples collected over an eight (8) hour period at each sampling sites. During monsoon
season ambient PM1, and PM2s, CO, NOy, SO« and O3 concentrations in all the sampling points
showed compliance with DOE standard of ambient air quality. The noise measurement
readings were cumulated and disaggregated into three categories to compare commercial land
uses. The time weighted average value of the sound monitored at Five different locations of the
project influence area are within the national standard for both day and night time which is in
Gazipur District. In the project area vibration level was measured at 05 sampling location (for
monsoon) during the day time. The vibration level recorded at 05 locations.The maximum
velocity was 42.57 m/s in Mirerbazar, Pubail,Gazipur and minimum velocity was found for two
locations 0.05 m/s at purbachal interchange and Bhulata mor in Gazipur . Maximum
acceleration occurred in Bhulta Mor, Rupganj which was 19.7 m/s2. Minimum acceleration was
mostly 0.1 m/s? for most of the locations. Maximum displacement occurred in Bhogra Bypass
Mogorkhala, Gazipur and the value was 0.039 mm while the minimum acceleration was 0 for all
of the locations. For surface water pH shows concentration within the standards for each and
every sample whereas the DO and Temperature values for some of the tested locations were
below the standard value. For groundwater, all the parameters are within the standard value set
by ECR 1997.For Riverbed Sediments Parameters analyzed in baseline quality of sediment
were observed to be well below the threshold limits for cadmium (Cd) and chromium (Cr)
Intervention as per the Dutch Standards.

ANALYSIS OF ALTERNATIVES

As referred to above the principle of the Feasibility Study is to utilize the existing 2 lane
alignment and to widen to a divided 4 lane highway. Since for most of the alignment sufficient
ROW is available the proposed alignment largely follows the existing alignment. However,
some changes to the alignment is proposed in a number of locations and these are referred to
Chapter V of the report. In general, these changes to the original alignment have environmental
(as well as resettlement) advantages.

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
Pre-construction Phase

The two most significant components applicable to the street venture are changes to
precipitation examples and ocean level ascents. It is noticed, that because of Global Warming
and Greenhouse gas impacts the patterns of precipitation, temperatures and moistness are
evolving. The mitigation measures should be taken corresponding to climate issues, such as
precipitation and temperature variation due climate change should be considered during the
design stage. Ensure Road structure, dike stature, pavement design, and filling material choice
are intended to withstand high precipitation designs.

The proposed Project related structures such as embankments, bridge/culverts, flyovers, etc.
will be constructed. Visual changes to the topography would be permanent in nature. The
aesthetic elements (such as plantation) should be incorporated in the design to overcome the
impacts. In order to construct the embankment for the proposed project, commercial
infrastructure, the cultural and community property resources (e.g. mosque, eidgah, grave yard,
shrine, school, college, hospital/clinic and so on) located within the ROW will be partially/fully
affected. Proper compensation must be provided at first as per the national legal frameworks
and ADB’s SPS. Within the ROW of the project alignment, there are water supply pipelines,
optical fibre, gas distribution lines, and electricity distribution lines with transformers, telephone
line and mobile network tower. Relocation of the utilities will temporarily cause inconvenience to
the users. Clearance of vegetation on the ROW along the alignment will cause permanent
and/or temporary dislocation of some wildlife because of disturbance on their habitat. While
clearing vegetation it must be ensured that no wildlife like snakes, mongoose, fox, squirrel and
other wildlife species do not injure and/or die. Harming and/or killing of any types of wildlife by
the workers of the project must be prohibited. In case of appearance of any
endangered/threatened wildlife species respective regulatory authority must be informed as
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early as possible. Removal of mature trees will cause ecological loss to the environment, takes
initiative to replant trees as per the guidance of Forest Department (FD) of Bangladesh (e.g.
minimum two tree seedlings to be planted for each tree felled after completion of the
construction activities of the project).

Design and budget provision for the relocation of current utility infrastructure where necessary.
All government utilities (e.g. water pipes, gas pipes, power / telephone lines likely to be affected
by the proposed highway will be moved well in advance before the construction work actually
begins. One of the significant effects of the project will be the acquisition of property. The
required 50 m RoW along the significant segments of the project alignment is not accessible to
RHD. The total land to be acquired is 37.60 acres, of which 39.74 per cent is (high) cropland,
28.35 per cent is (low) cropland, and 31.25 per cent is farmland. The acquisition of land will
result in the removal of cultural and commercial structures, the resettlement of affected people,
the removal of vegetation, the relocation of utilities and the inconvenience to be acquired by
local people.

The land acquisition and resettlement plan must be prepared in accordance with the national
legal frameworks and the ADB Safeguard Policy Statement by social and resettlement experts
in order to provide adequate compensation and resettlement for affected individuals. Due to the
construction of bridges, no significant effects on the hydrological elements of the river are
anticipated. Strong precautionary and mitigation measure will be taken to protect rivers,
especially the Shitalakshya River which is Ecologically Protected Area (ECA) from any further
deterioration by the project activity.

Construction Phase

Construction of bridges and culverts is possible if diversions and dragging materials are not
properly managed to cause drainage congestion. Establish local drainage line with appropriate
silt collector and silt screen for rainwater or wastewater connecting to the existing established
drainage lines already there. Dredging will be required to source earth material for filling up of
the project sites. Riverbed sediment will be contaminated if construction wastes are disposed in
the river or adjacent water bodies. In addition, there is also a risk of contamination of bottom
sediments by accidental spilling of construction material. Erosion can be happened at the
bridge and culvert construction sites. The Contractor is required to reuse the excavated soil as
much as possible unless the soil is considered not suitable for filing. The construction of the
embankment may cause soil contamination around the areas of road cuttings, embankments,
construction camps, workshop, and equipment washing yards, asphalt plants, batching plants,
fuel and chemical storage. The movement of construction vehicles, machinery and equipment
will be restricted to the corridor or identified route. The unusable, non-saleable, non-hazardous
construction waste shall be disposed of in the designated locations only. Air pollution during
construction phase is mainly caused by: (1) flying dust produced from mixing lime and soil, (2)
material stock grounds, (3) Emission, leakage/ spillover of materials/spoils during
transportation, (4) dust from temporary roads and unpaved road surfaces. Provide water spray
vehicles to water the unpaved ground, storage piles and other areas where airborne dust may
originate. The water spray operation should be carried out in dry and windy day, at least twice a
day (morning and afternoon). Noise pollution during construction phase will be caused by the
equipment and process such as operations of construction machines and equipment: trucks,
bulldozer, excavator, air compressor, Concrete mixing station, Pile drivers, Earth leveling and
Generator operation etc. The Contractor shall at its own expense take all appropriate measures
to ensure that work carried out (including works by sub-contractors), whether on or off the site,
will not cause any unnecessary or excessive noise. If the construction materials such as
asphalt, fuel, oil and chemicals are not well preserved, they may be washed away into rivers
causing water pollution. The Contractor shall comply with the national legislation and other
regulations currently applied in Bangladesh as they relate to water pollution control.
Construction of bridges may cause impact to groundwater level and quality. Environmental
training with information on the importance of biological diversity and its relationships with
sustainable development will be arranged for project workers. For any construction/engineering
work over the water bodies, proper measures need to be taken to keep the existing water flow
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as usual as possible. Moreover, to protect the fisheries habitat, erosion and siltation have to be
kept in control at bridge and culvert sites. The construction of bridges may lead to the loss of
aquatic animal habitat due to increased turbidity, decreased dissolved oxygen in the water, and
reduction of food sources including temporary decline of plankton and benthos organisms. A
proper occupational health and safety plan has to be prepared and will have to be followed to
avoid health hazard of the workers. First aid box and personal protective equipment (PPE) such
as ear plugs, helmets, hand gloves, safety shoes, goggles, masks, raincoats (during rains) etc.
have to be provided to the workers while working at construction site.

Mitigation measures mentioned below should be taken- Selection by the appropriate built-in
damping methods and appropriate muffler systems of the recent machinery and plants with a
decreased noise level. During the day, the noisiest operations should be carried out. Proper
maintenance of equipment and limited operations will decrease noise between 0700 to 1800
hours. Storage or uncontrolled disposal of construction materials close to water bodies can
result in temporary drainage congestion, particularly at the sites of modest bridges, tanks,
service areas, and constructions. The adequate cross drainage system shall be given to
draining water readily into canals and other lowland areas. The elevation level of the highway in
the project region should be intended to take into account the level of flood threats. The project
region should have an adequate cross drainage system into consideration.

Operation Phase

A new infrastructure (such as residential and co-commercial buildings, shopping, market, etc.)
is expected to join the project route. Settlements near the highway will be immediately affected,
which will have an adverse effect due to elevated noise and air pollution. The plantation of
trees, maintaining due safety protocols, along the corridor can mitigate this. In addition, noise
barriers have to be built to reduce noise disturbance in the sensitive community places, e.g.
religious places and school adjacent to the ROW.

Increased motion and velocity can lead to safety problems on roads such as road accidents.
The accidents can also be caused by dizziness. The measures of mitigation shall include
rigorous speed limit enforcement, the installation of speed controllers and category channeling.
Traffic signs are given to make it easier for road users to visit rest zones, food stores etc. All
tracks, medium, sharp curves are reflected to facilitate night-time travelers. A correct lighting
arrangement is made at necessary locations on the RoW.

The settlements in the immediate vicinity of the proposed road will be directly affected which
would be minor negative impact. Structures attached with the road, such as flyovers, bridges,
auxiliary facilities etc. would cause slight negative effect on landscape. This can be mitigated by
tree plantation along the proposed Corridor. The construction of new structures such as
flyovers, bridges and culverts as well as road side plantation will improve the aesthetics view of
the project area. The proposed Project will promote better business opportunities such as new
petrol pumps and hotels. For the operation and maintenance work of the road and
bridge/culverts job opportunities will be created.

INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION

The stakeholder consultation process disseminates information to all key stakeholders,
including the general public and authorities, through meetings and surveys along the project
corridor. Information was provided in advance on the scale and scope of the project works,
expected impacts, and the proposed mitigation measures by means of consultations with
government departments, local authorities, and the general public in meetings and by surveys.
The process also gathered information on relevant concerns of the authorities and local
community so as to address these in the project implementation stage.

CLIMATE CHANGE ASSESSMENT

Climate change in Bangladesh indicate risks and vulnerabilities due to changes of temperature,
rainfall, and related extreme events, cyclones, floods, and sea level rise that will likely result to
(1) higher annual precipitation and daily temperature; (2)greater temperature and rainfall
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extremes; (3) increased flooding, both in terms of extent and frequency; (4) increased cyclone
and storm surges both in terms of extent and frequency; (5)low river flow during dry periods;
and (6) sea level rise and increased salinity intrusion. Climate change adaptation measures
include (1) Adaptation allowance of 0.3m above flood level of sub-base of SMVT lane/ Main
carriageway (whichever is lower) to avoid any kind of inundation; (2) Fixation of bridge height
considering the HFL as per the hydrological analysis; (3) Incorporation of longitudinal drains
along the highway and increasing the number of cross drainage as required; (4) Construction
materials policy adaptation through the use of river sand rather than clayey agricultural soil for
roadway embankment; (5) and using high quality asphalt pavement to adapt to increase in
temperature.

ENVIRONMENTAL MANAGEMENT PLAN

On the basis of identification of the environmental impacts and recommended mitigation
measures linked with the project activities, an EMP has been prepared which will be followed at
the preconstruction, construction and operation stages. While preparing the EMP, medium and
significant impacts are taken into consideration to recommend possible mitigation measures. A
mitigation measure will be considered as successful when it complies with the Environmental
Quality Standards (EQS), policies, legal requirements set by ADB SPS, 2009and DoE
environmental guidelines & other relevant GoB legal requirements. In absence of DoE’'s own
EQS, other relevant international or other recognized organization’s quality standard will be
applied. Environmental monitoring is an essential tool for environmental management as it
provides the basic information for rational management decisions. The purpose of the
monitoring program is to ensure that the envisaged purposes of the project are achieved and
result in desired benefits to the target population. To ensure the effective implementation of the
mitigation measures, it is essential that an effective monitoring program be designed and
carried out. Compliance monitoring will be conducted in accordance with the environmental
mitigation measures and monitoring plan provided with this report. Since the project is in
feasibility stage thus the consultant yet not prepared the environmental monitoring plan as well
as the environmental monitoring budget. These will be prepared during the detailed design
stage when all the baseline environmental quality will be measured.

The executing agency for the project is the Roads and Highways Division (RHD). A project
implementation unit (PIU) will be established which will be headed by a full-time project
manager. PIU will have an environmental unit who will be assisted by a non-govemnment
organization to implement the resettlement plan. Safeguard specialists for environment and
resettlement will be a part of the PIU to monitor the EMP implementation and ensure
compliance with both ADB and Government of Bangladesh requirements.

GRIEVANCE REDRESS MECHANISM

A GRM will be established to receive, evaluate and facilitate the resolution of affected people’s
concerns, complaints, and grievances. The GRM aims to provide a time bound and transparent
mechanism to voice out and resolve social and environmental concerns linked to the project.

CONCLUSIONSAND RECOMMENDATIONS

The project will have a number of environmental impacts during the construction and operation
periods. Assuming effective implementation of the mitigation measures and monitoring
requirements as outlined in the Environmental Management Plan, the Project is not expected to
have significant adverse environmental impacts. It should also be pointed out that the
environmental benefits are likely to important; an all-weather transport route will link major
population and industrial centers in the west of Bangladesh. The potential for congestion will be
reduced which will reduce vehicle emissions due to increased and more regular speeds and air
quality adjacent to the road will improve.

The EMP provides the specific guidelines for the implementation of measures to prevent or
mitigate these effects. RHD is committed to implementing the EMP and has fully endorsed the
IEE; the basis for the EMP. RHD will ensure that the work is carried out in an environmentally
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acceptable manner and that the monitoring and reporting is completed in a compliant and
timely fashion, acceptable to both DoE and ADB.

Contractor's environmental experts have to prepare Site Specific Environmental Management
Plan (SEMP) and submit the same to the PMU of EA for approval at least 30 days before
entering to the project’s sites. Contractors would be allowed to take over the sites only after
having approved SEMP.

SRBG-SEL-UDC Page | xvi



UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105) IEE Report
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

I. INTRODUCTION

A. Background

1. Bangladesh’s trade with South Asia and Southeast Asia has been on the rise since the
early 2000s, and about 40% of total trade currently takes place with these regions. The
operation of the South Asian Free Trade Area (SAFTA) since 2006 and duty-free market
access for most products in the Indian markets since 2011 have created potential opportunities
for higher trade with South Asia, particularly with India. The development of cross-border
connectivity between these neighbouring countries will open up opportunities to further
enhance trade. Bangladesh has the potential to become a Sub-Regional transport and trans-
shipment centre, linking the heavily populated South Asian region to the burgeoning markets
and countries to the north and south-east of Asia. It borders mostly with India and a small
section with Myanmar, and is geographically close to Bhutan and Nepal, as well as Kunming -
the key transportation hub in the south-west of the People’s Republic of China (PRC).

2. Road transport being the predominant mode of transport in Bangladesh accounting for
about 80% of total traffic moved road quality does not correspond to the Asian Highway
standards. The existing highway links are primarily two-lane roads and rail links are primarily
single track (although initiatives for upgrading the railway from Dhaka to Chittagong are
underway at the moment). Most of Bangladesh’s road network needs to be upgraded for
handling modem diversified vehicles. However, Bangladesh has already taken many steps to
strengthen its regional and international transport connectivity; specially aiming to facilitate
trade between Bangladesh and the north-eastern states of India, the Indian state of West
Bengal, Bhutan, Nepal and Myanmar. The Road Master Plan 2009 targeted to expand the
major roads and highways of Bangladesh to four lanes.

3. In order to improve key transport corridor and road networks that would address the
current transport bottlenecks for trade and help boost national, regional and international trade
for Bangladesh, the ADB has been providing technical and financial support to the GoB to
establish transport connectivity with neighboring countries including India, Nepal and Myanmar,
China and beyond.

4, In continuation of the ongoing support for other transport projects, the GoB recently
received a loan from the Asian Development Bank (ADB) for additional financing for Upgrading
of Joydebpur-Debogram-Bhulta-Madanpur (Dhaka By-Pass) Road (N-105) Into 4 Lanes
through Public Private Partnership (PPP).

B. Purpose of Report

5. This report is the Initial Environmental Examination (IEE) for the following road section:
e Joydebpur- Madanur Road (48.112954km)

6. The objective of this study is to identify the environmental issues or parameters that
may be affected by the implementation of the project, as well as an assessment of the current
status of these issues and parameters related to the construction of the proposed Project. It has
also included a consideration of means to avoid or mitigate significant e nvironmentally negative
impacts of the project.

7. This IEE has been prepared in accordance with the requirements of the Government of
Bangladesh defined in the Bangladesh Environment Conservation Act (BECA) and the Asian
Development Bank (ADB) as defined in Chapter 2 below. The Format of the IEE following the
ADB recommendations as outlined in the ADB Good Practice Sourcebook; Draft Working
Document: November 2012.
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8. Moreover, an |IEE is an obligatory requirement that application to the Department of
Environment (DoE) for Project Site Clearance and EIA document for the Environmental
Clearance Certificate (ECC) from the DoE for initiating project implementation. However, this
project has already obtained the ECC from DoE and a copy of the certificate has been attached
in Appendix 2.

C. Identification of the Project

9. The Roads and Highways Department, with the support of the Public-Private
Partnerships Office is currently planning and designing the four-laning of the Joydevpur-
Debogram-Bhulta-Madanpur (N105) Road, colloquially known as the Dhaka By-Pass Road.
This project would provide for a major arterial connection between the industrial zone of the
North and North East, with the port connection to Chittagong in the South. The road is
contemplated to include a controlled access toll road, in addition to a two-lane service road,
along 48 kilometres that link with the National Highways N1, N2, N3, and N4.

10. Since the project is on the existing ROW of the Dhaka By-Pass Road that has been in
operation since 2007, the socio-economic impact due to homestead and livelihood
displacement for the upgrade of the existing 2-lane facility to a 4-lane facility has been found to
be minimal. However, since the ROW was never protected from encroachment by local
businesses, religious institution development and illegal homestead developments, there may
be a need to compensate non-land related loss due to displacement from the existing ROW as
well as relocating semi-permanent and temporary religious and educational establishments.

11. The land survey indicates that no additional lands are required for the construction of
the four-lane highway from the north portal to the south portal. However, in order to meet the
required highway design speed and to accommodate additional interchanges at mid-way points
along the alignment (e.g., at the Bhulta/N2 interchange or the Purbachal intersection) and two
service roads (4.8 m), some additional land will be required. While the analysis demonstrates
minimal impact on the financial viability of the road as a PPP project, additional land will need to
be underway prior to issue of the RFP, and fully procured and transferred prior to financial
close. The proposed interchange, which would provide future access for the Purbachal Land
development by RAZUK, will need additional land of 5.08 hectares.

12. In terms of utility and in-ground services relocations, our findings indicate that since the
existing alignment is mostly within non-urbanized areas, there are no observed underground
utilities such as water and sewerage lines. Furthermore, while no gas transmission pipelines
were observed along the roadside, a number of gas-pits were observed which require further
verification with the Titas Gas Company. There are in excess of 1,500 electric poles and
several deep-tube wells and water pump houses located within the ROW which will require
relocation.

D. Extent of the IEE Study

13. The IEE for the Joydebpur-Madanpur Road has been prepared in accordance with DoE,
GoB and ADB guidelines based on primary and secondary data, site visits, completion of a
Rapid Environmental Assessment (REA) Checklist (Appendix 1), consultation with selected
local people and close coordination with the rest of the SRBG-SEL-UDC team. The influence of
impact has been defined as 100m on each side from the centerline of the project road
alignment during the study. However, the study area has been extended up to 1 km area on
each side of the project alignment according to the guideline of DoE, GoB. Geographical
Information System (GIS) techniques have also been used based on recent satellite imageries
of the project area for above purposes. Assessment is carried out on the following environment
components: terrestrial and aquatic ecology, soil, water, air, noise, and socio-economic
aspects. The impacts on ecologically sensitive areas (e.g. wildlife sanctuaries, biosphere
reserve, and protected places) within 1 km of the project alignment have also been assessed.
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14. The primary data on physical, ecological, and human conditions collected by the project
teams during site visits have been incorporated in the IEE. A rapid survey and quality
assessment on the roadside environment were conducted by the environmental team.
Published data relevant to the project area have also been used in preparing the document.

E. Responsibility for Preparation

15. A consortium of Sichuan Road and Bridge Group, Shamim Enterprise Ltd., and UDC
Construction Limited has signed a concession contract with the Government of Bangladesh to
upgrade the Dhaka Bypass under a public-private partnership (PPP) arrangement. The
48.112954 km project will provide a major arterial connection between the industrial zone
northeast of Dhaka and national highway N1 connecting to Chattogram city, as well as to N2,
N3, and N4 highways leading to other major cities to upgrade the Dhaka By-Pass Road from
the existing 2-Lanes to a 4-Lane access control toll road. The Environmental Team is based in
the same project office and work closely with the rest of the team responsible for the
preparation of the Project. The IEE covers the complete alignment of the road as described
above. The IEE has been prepared to comply with both the Government of Bangladesh and
ADB requirements.

F. Scope of Works

16. This IEE report has been prepared keeping in view the requirement of DoE and ADB.
The scope of the present IEE report describes the following most important features:

e A review of the environmental legislative, regulatory and policy guidelines and
considerations relating to the implementation of the project;

o A general description of the project and existing physical, biological and socio-economic
conditions;

e Analysis of different alternatives to the project in terms of environmental and social
perspectives;

e Identification and assessment of the potential impacts on the natural and human
environment in the project area, from the construction of the project;

e Consultation with the locals/stakeholder involving concerned people in order to identify
and act on any undocumented or perceived environmental issues;

¢ |dentification of mitigation measures in the form of an Environmental Management Plan
(EMP); and

e Recommendations and conclusions in order to operate the project works in an
environmentally safe and sound manner.

G. Approach &Methodology

1. Approach

17. The study has been conducted in accordance with Environment Conservation Rules,
1997, Government of Bangladesh (GOB) EIA Guidelines, 1997, and ADB Safeguard Policy
Statement (2009). The study is based on both primary and secondary data and information.
The primary data includes data collected from field observations and secondary data includes
review of the Bangladesh statistical and relevant information from Government Departments.
Discussions were held with stakeholders including government officials, community
representatives and a wide range of road users and roadside dwellers. The main purpose of
this approach was to obtain a fair impression on the people’s perceptions of the project and its
environmental impacts.
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2. Methodology

18. In order to establish the baseline biophysical conditions within the study area, relevant
secondary and primary data was collected and reviewed, a comprehensive field visit was
undertaken, and a number of consultations with local people were carried out. For better
assessment the data collection programme was planned as per the segmented contract
packages. The data generated allowed to better understand the complex interplay between the
various biotic and abiotic factors within the study area and to establish the baseline conditions.
Once this baseline was established it was used as a reference point to identify potential
changes to the environment that may occur as a result of the proposed Project activities, as
well as to allow development of measures to prevent, mitigate or manage these potential
impacts.

a) Environmental Data Collection and Analysis

19. This section describes the methods and techniques used to investigate and describe the
potential environmental risks of the Project. In order to establish the baseline biophysical
conditions within the Project area, relevant secondary and primary data was identified and
reviewed, a comprehensive field visit program established, and a number of specialist studies
were carried out. This included the gathering of primary and secondary data from various
sources including from discussions with groups, discussion with individuals, Government
sources, RHD and from locally active NGOs.

20. The assessment of potential environmental impacts requires detailed information on all
aspects of the habitats, biodiversity and physical aspects of the Project area. It also requires
development of an understanding of how the existing environmental processes work together to
form a complex ecosystem. This information can be used to identify potential changes to the
environment that may occur because of the Project, and to propose measures to prevent,
mitigate or manage potential environmental impacts.

21. The potential for environmental impacts was considered for activities during all stages of
the proposed Project. This includes site establishment, driling operations and site
decommissioning and demobilization stages. As the environments within the Project area have
not been widely studied in the past, knowledge gaps identified within the consultation phase
have been filled through detailed investigations and field visits as part of this more
comprehensive IEE report.

Secondary Data Collection

22. A review was conducted of the biophysical, ecological and legal literature relevant to the
Project. The review of secondary sources and informal initial field investigations were
undertaken in order to prepare a preliminary assessment of the physical and social
environment, biodiversity, and conservation significance of the identified study area. This
preliminary literature reviews also assisted in identifying data gaps which would require
collection of additional primary information through physical field survey. The following activities
were included in this phase of the Project:

e Data and information were collected from various government relating to site aspects
climate (weather), groundwater quality and soils; secondary ecological data sources
were collected and assessed;

e An appraisal was made of all legislation having direct and indirect relevance to
environmental management within the Study Area including aspects such as
biodiversity conservation, water quality, waste management, natural resource
management and spill response;

e Previous environmental site studies, where available, were reviewed as well as relevant
scientific journal articles; and
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e Thereafter, an information gap analysis was undertaken to identify the areas where
further primary data collection would be required to complete the IEE.

23. Thereafter, an information gap analysis was undertaken to identify the areas where
further primary data collection would be required to complete the IEE. Further detail regarding
the titles of the relevant literature, policies, acts and other regulations and guidelines reviewed
and applied during the course of this process can be found in legal section of this report.

Baseline Data Collection and Analysis

24, Primary data collection was initiated to fill gaps in knowledge resulting from the
secondary data review. Further, it aimed to provide a site-specific data set of relevant physical
and biological environmental aspects relevant to the Project. The primary data collection
program was undertaken in July 2019. During the field visit, stakeholders were consulted and
several important additional secondary sources of environmental information, data and
literature were collected.

Physical Environment Field Survey

25. To comprehensively evaluate the existing Project area baseline conditions, a field visit
and data collection program incorporating a number of biophysical investigations was
developed and implemented. A desktop assessment was then prepared to enable the collection
of refined and verifiable information. The field survey program was conducted throughout the
Project area by a specialist environmental team.

26. This survey aimed to identify important environmental components and environmental
issues within the study area. It included investigation and observation of the local landforms,
market location, habitat types, drainage patterns, species abundance and distribution, soil
types, water quality (surface water and groundwater), air quality, noise, vibration and hydro-
morphology.

27. The study area and surrounds were surveyed on foot and by boat. Important
environmental features were identified and logged. Hand-held geographic positioning systems
(GPS) were used to identify specific features for mapping and further analysis in the Project
office. Features that were recorded or ground-truthed with GPS included:

Habitation and settlement areas;
Cultural Physical Properties (CPR);
Plantations;

Habitat areas;

Sensitive environments; and
Transportation routes;

AN NI N N NN

28. Direct observation and key informant interview techniques were employed within the
field survey. Direct observations were subject to accessibility and were guided by satellite
image maps and local information. Observations were made along rivers, roads, embankments,
and local footways across the agricultural fields and village groves. An environmental
observation checklist was completed for each of the areas.

Ecological Field Survey

29. Initially, secondary data sources were reviewed in order to compile a potential
presence/absence list of significant fauna and flora species. Thereafter two members among
the field survey team were deployed to undertake the required sampling and assessment.
Sampling and survey were conducted for both aquatic and terrestrial ecosystems, validation
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checks were confirmed against the earlier-compiled species lists in order to establish a
comprehensive baseline.

30. The following activities were undertaken during the terrestrial and aquatic field surveys:

Direct Observation

31. Direct observation on the occurrence and abundance of flora and fauna was made while
travelling along road edges, across the agricultural fields, the forest areas and within village
groves. As well as direct sightings, identification of animal presence was also based on
identification of tracks, foot prints, feeding signs and animal/bird calls. Appropriate field guides
and data proformas were used for this activity so that information was accurately recorded.

Interviews with Local Residents

32. Many of the mammalian and reptilian species are cryptic and unlikely to be encountered
using standard field sampling methods. As such, experience suggests that interviews with local
people are a very useful method for collecting information on local biodiversity. This data is
anecdotal and as such should not form the core of any assessment; however, it does
nonetheless provide useful supplementary information. During the field survey period, extensive
interviews with local people were conducted to collect information on animal and plant
presence, including occurrences, behavior, breeding, distribution and seasonal appearance.

Socioeconomic Field Survey

33. The IEE study mostly used the socio-economic data collected by the Social and
Resettlement Team for social assessment. However, during the environmental survey some
consultations were conducted with the local people on environmental issues but social
conditions were also discussed.

Consultations

34. For this report, Focus Group Discussions (FGD) were conducted along the project
corridor. A team of experienced professional and support staff has conducted surveys and
consultation meetings after being briefed about the project. The respondents were selected by
random sampling method from each of the locations. Respondents’ contact information was
collected for further verification, if and when required.

b) Impact Assessment Methods

35. The IEE process identifies the potential environmental impacts that may result from the
implementation of the Project. Both positive and negative potential impacts for the Project were
identified through the application of standardized international best practice methods of
environmental impact assessment. Some of the methods of environmental impact assessment
utilized include:

. Ad-hoc methods;

) Application of expert judgment;
o Risk based approach including residual risk assessment;
. Systematic and sequential approaches; and
) Spatial analysis methods (including GIS).
36. Further to these methods, potential impacts were assessed by drawing from the

experiences and opinions of local people, important stakeholders such as government agencies
and through the review of environmental literature and data collected relevant to the Project
area.
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37. The principal method for assessing the potential impacts of the Project on the
biophysical and social environments utilized for this IEE was risk assessment. Details on the
risk assessment process and how it was utilized to identify impacts, the likelihood and
consequence of the actions and implement appropriate mitigation measures to reduce any
potential impacts to an acceptable level is detailed within the following sections.

Geographical Information Systems (GIS)

38. Geographical Information Systems (GIS) was used as a specialized analysis and
presentation tool. Before commencing field investigations, spatial analysis of satellite imagery
and present administrative areas and other boundaries/constraints was considered for the
environmental assessments. For example, the sanctuaries, forest areas, spawning grounds,
infrastructures, and the contract packages were identified. It also supports more detailed on-
ground survey, particularly spatial features that may be directly or indirectly influenced by
Project activities.

39. Detailed on-ground validation of spatial information — particularly land use — was
undertaken using a hand-held, non-differential GPS. The spatial data acquisition team took
detailed transect walks through the Project area in order to identify various land use types and
confirm the findings of the satellite imagery analysis. This extensive ground-truthing exercise
both validated the land use mapping and identified additional sensitive areas to include within
the environmental fieldwork for sampling.

Risk Assessment Matrix of Proposed Project

40. Relevant environmental issues were taken from the |IEE and further investigated within
the IEE utilizing a risk-based assessment methodology. Risk assessment is a process that
supports the analysis of potential negative impacts that may result from implementation of a
Project. It provides a means of categorizing how potential impacts are to occur, and of
categorizing what the potential consequences might be if impacts were to occur. Risk
assessment is the primary method of impact assessment that is applied in this IEE.

41. Risk assessment was utilized in this IEE as the primary tool to support environmental
and socio-economic impact assessments. It provides a means of categorizing the frequency
and magnitude of potential impacts and provides a basis for the application of different degrees
of mitigation and management measures.

42. By successfully categorizing the likelihood and consequence of potential impacts,
direction can be given to those potential impacts that should be subjected to the most rigorous
attention. Such impacts are designated as potentially significant impacts. Alternatively, potential
impacts that are shown to be infrequent and a low magnitude of consequence can be treated
as less significant. Figure 1.1 presents a schematic of the risk assessment process adopted for
the developed of this IEE.

43. All socio-economic and environmental impact assessment methods, including risk
assessment, incorporate a degree of inherent uncertainty. This is largely due to the
unavoidable variations and uncertainties characterized by natural, social and economic
systems. However, the use of risk assessment allows analysis of risks (or potential impacts) to
be classified on an empirical scale. Such a scale is useful because it limits the inherent
subjective and interpretive nature of impact assessment. Further accuracy in risk assessment
results are driven by the workshop approach to hazard categorization and through the
application of experienced expert knowledge.
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Risk Screening

|

Assessment of Risk Likelihoodand Consequence

]

Risk Prioritization / Risk Assessment

| |

Low Priority Risks High Priority Risks “Potentially Significant Impacts”

!

Detailed OptionsAppraisal

1

Mitigation and Management Measures

]

ResidualRisk Assessment

Figure 1.1 Risk Assessment Process

44. Certain impacts identified in this section have the potential to be significant. The
determination of whether a given potential impact is significant depends on several factors:
= The potential for on-site and off-site impacts;
The potential for direct and indirect impacts;
The frequency and duration of a potential impact;
The geographic area affected by a potential impact
The period of time affected by any potential impact;
The sensitivity of the receiving environment; and
The degree of confidence with which the potential impacts of the action/activity are
known and understood.

45, Measures of potential impact significance as part of the Project planning and
assessment phase presented in this IEE have been determined using a risk-based model. The
risk-based model is a two-dimensional matrix of ‘magnitude of impact’ and ‘likelihood’. Both are
assigned score between 1 and 5 based on severity or probability and multiplied to obtain the
‘risk band’.

46. The ‘magnitude of impact’ is a 5-point based scale set by expert’s judgment. The scale
and its explanation are given in Table 1.2.

SRBG-SEL-UDC Page | 8



UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105) IEE Report
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

Table 1.1: Explanationand Assignment of Scores to ‘Magnitude of Impact’

Colour Band _ Minor Moderate Major _
Score _ Score: 2 Score: 3 Score: 4 _

tLoceszized,dlotr] 9 Impacts such as

Impacts such as errgf szgr]lrs?ti\?elon _ localized but Hicesn readf e Persistent reduction

localized or short- habitat or imeversitls habitat per3|steq in ecosystem function
. loss of changes in y
envi r’onmental impacts to term effectg on o enwrog.mental disruption of a
media habitat, species hab|tgt, speaies or ede sensitive species
. or envir’onmental el ronmental .
media TiE0E

47. The ‘likelihood’ is also a 5-point based scale set by expert's judgment. The scale and its
explanation are given below.

Table 1.2: Explanation and assignment of scores to ‘likelihood’

ColurBand | [N Seldom  Occasional | INNMEKGURN
I Y soez somi o (RSN

Conditions may

Reasonable to allow the
expect that the Exceptional consequence to
consequence will  conditions may  occur duringthe  Consequence can
STIENE M Rare or unheard of not occur during allow project ifetime, ISRy 2
this project consequences to or the expected to occur in
though has occur within the life the project
occurred several  project lifetime eventhas
times in industry occurred within

similar projects

48. Therefore, “Risk” factor is derived from the following equation:
Risk = Magnitude x likelihood

49, The score of ‘Risk’ ranges from 1 to 25. The score is classified in 3 classes. The
explanation is given in Table |.3. The score matrix for risk assessment has been used to identify
the priority environmental impact and their mitigation plan.

Table 1.3: Two-Dimensional Risk Assessment matrix

MAGNITUDE OF IMPACT

Incidental Minor Moderate Major Severe/cats.

Score: 1 Score: 2 Score: 3 Score: 4 Score: 5

Unlikely Score: 2 -- 6 10
Seldom Score: 3 - 9 12 -
Occasional ~ Score: 4 - 8 12 --
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Methods for Mitigation and Management

50. Mitigation measures are the means by which potential negative impacts associated with
the Project may be avoided or reduced to appropriate levels through modifications to the
design, construction methods or context of the Project. In real terms, ‘reducing negative
impacts to an appropriate level means that the potential impacts are reduced to a point where
they no longer pose a significant threat to the current or future status of the surrounding natural
environment, biodiversity value, and social or economic environment of the region.

51. Suggested mitigation measures for this Project are provided in Chapter VI. The
mitigation measures have been translated into actions to maintain the environmental integrity of
the Project and provide workable solutions.

52. An Environmental Management Plan (EMP) has been developed for each of the major
issues identified and assessed within this |IEE in Chapter IX. The EMP incorporates
environmental mitigation measures identified in Chapter VI and forms a practical guide to the
ongoing management of all aspects of the Project, including biophysical monitoring and
performance criteria auditing for the life of the Project.

53. Each EMP Sub-Plan is consistent with the standards and guidelines of Bangladesh and
with intemational best practice principles. The EMP Sub-Plans document the following
elements for each environmental aspect.

H. Contents of the Report

54. This report includes the following main elements;
Chapter I: Introduction and background

This chapter consists of the background of the project along with the objectives, scope and the
methodology of preparing the IEE report. This chapter also includes the organization of the total
IEE report.

Chapter II: Legislative framework

In this chapter the national and international laws and policies are described which are relevant
to the environmental aspects of the project. The relevant guidelines of the funding agency ADB
are also described in this chapter. Finally, the requirements for making IEE for this project
according to DoE and ADB are described.

Chapter lll: Project background

This chapter includes the background and objectives of the proposed project. The location of
the project, proposed project interventions and project cost are described here. In total, this
chapter gives a detailed idea about the project.

Chapter IV: Description of the baseline environment

This section provides the definition and baseline conditions or attributes of the study area and
its existing physical, biological and socio-economic environment. This section presents both
environmental and socio-economic aspect and draws upon both secondary and primary data
collection. Maps tables, figures and plates are used to present relevant data about the study
area to provide a comprehensive picture of the existing environment prior to Project
implementation.

Chapter V: Analysis of alternatives

In this chapter the alternative options of the proposed project are analyzed. It starts from no
project alternative and ends at analyzing all the possible alternatives. This chapter concludes
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with declaring the proposed project as the best solution after analyzing all the other
alternatives.

Chapter VI: Anticipated environmental impacts of the proposed project

This section identifies the potential positive and negative environmental, physical and socio-
economic impacts of the Project. Each key aspect is analysed and discussed in relation to the
Project. For key aspects, the potential impacts are broken down into the different delivery
stages of the Project. A risk prioritization matrix is presented which forms the guideline adopted
for the undertaking of a risk assessment to identify the significance of potential impacts by way
of likelihood and consequence. From this risk assessment, the identified potentially significant
impacts are drawn out and presented as those that require most attention in the development of
specific management and mitigation measures.

Chapter VII: Public consultation

This section presents the outcomes of the stakeholder engagement and consultation
undertaken as part of the IEE. Different types of engagement and consultation were
undertaken with different stakeholder groups including local and divisional government
administrations, the local community, business and social leaders, NGO’'s and individuals.
These were largely undertaken by one-on-one meetings, small group interviews, and focus
group discussions.

Chapter VIII: Climate change assessment
This chapter illustrated with a detailed literature review on the climate change and its impact of
the project road along with adaptation measures.

Chapter IX: Environmental management plan

This chapter includes the environmental management plan which includes the impacts of the
proposed project on environment and society is described. All the anticipated impacts in pre-
construction stage, construction stage and operational stage are described here.

Chapter X: Grievance redress mechanism

This chapter includes the mechanism to redress the grievances from the local people during the
implementation of the project.

Chapter XI: Conclusion and recommendation

This chapter includes the conclusion and some recommendations are suggested here about
the proposed project.
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II. ENVIRONMENTAL POLICY, LEGAL AND ADMINISTRATIVE
FRAMEWORK

A. Regulatory Requirements for the Project

55. Regulatory requirements toward protection and conservation of environment and
various environmental resources and also toward protection of social environment from adverse
impact of projects and activities associated with them have been enunciated by the GoB as well
as the ADB Pertinent requirements are summarized below.

B. National Legal and Institutional Framework

1. National Environmental Policy, 1992

56. Bangladesh has adopted a National Environmental Policy (NEP) in 1992 aimed at
sustainable development. The NEP sets out the basic framework for environmental action
together with a set of broad sectoral guidelines for action. Major elements of the policy are as
follows:

a) maintaining the ecological balance for ensuring sustainable development;

b) protection of the country against natural disasters;

c) identifying and controlling activities which are polluting and destroying the
environment;

d) ensuring environment-friendly development in all sectors;

e) promoting sustainable and sound management of natural resources; and

f) Active collaboration with international initiatives related to the environment.

57. Relevance to the project - With regard to the transport sector, the environmental policy
aims at prevention of pollution and degradation of resources caused by roads and inland
waterways transport. The policy mentions that Environmental Impact Assessments (EIA) should
be conducted before projects are undertaken.

2. National Environmental Management Action Plan (NEMAP), 1995

58. The National Environmental Management Action Plan (NEMAP) builds on the NEP and
was developed to address specific issues and management requirements during the period
1995-2005. The plan includes a framework within which the recommendations of a National
Conservation Strategy (NCS) are to be implemented. The NEMAP was developed with the
following objectives:

a. to identify key environmental issues affecting Bangladesh;
b. to identify actions to halt or reduce the rate of environmental degradation;
c. to improve management of the natural environment;

d. to conserve and protect habitats and bio-diversity;
e. to promote sustainable development; and
f. to improve the quality of life.

59. Relevance to the project - The plan proposes development and application of
guidelines to avoid environmental pollution due to transport and communication system. It
particularly puts emphasis on different environmental pollution, hamper of natural drainage
pattern and agricultural land acquisition due to development of transport system.
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3. Environmental Conservation Act (ECA), 1995

60. 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.

61. The main objectives of ECA are:

= Conservation and improvement of the environment; and
= Control and mitigation of pollution of the environment.

62. 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.

63. 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.

64. 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.

e Environmental Conservation Act (Amendment 2000)

65. 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.

e Environmental Conservation Act (Amendment 2002)

66. 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.
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e Environmental Conservation Act (Amendment 2010)

67. This amendment of the act introduces new rules and restriction on:

No individual or institution (Gov. or Semi Gov, / Non-Gov. / Self Governing) can cut
any Hill and Hillock. In case of national interest; it can be done after getting
clearance from respective the department

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.

68. Relevance to the project - According to this law no industrial unit or project shall be
established or undertaken without obtaining, in the manner prescribed by rules, an
Environmental Clearance Certificate from the Director General.

4, The Water Act, 2013

69. Bangladesh Water Act, 2013 has been made for the improvement, management,
collection, distribution, usage, protection and preservation of the water. The Act recognizes the
significance for managing all forms of water resources in the context of natural flow of surface
water and recharge of groundwater. The private landowners will be able to use the surface
water inside their property for all purposes in accordance with the Act. No individuals or
organizations will be allowed to extract, distribute, use, develop, protect, and conserve water
resources, nor will they be allowed to build any structure that would impede the natural flow of
rivers and creeks.

70. Conservation of wetlands as grazing ground and sanctuary of the migratory birds has
been given much importance while conservation of ponds as a source of pure drinking water in
critical areas has been abandoned. But this is unfortunate that the Act recognizes the
significance for managing all forms of water resources in the context of natural flow of surface
water and recharge of groundwater rather making a commitment by the government to ensure
the quality of water for various beneficial uses. The lack of clear directives that will facilitate
recovery of the flood flow zone by evicting land grabbers and encroachers remains as a serious
weakness of the Act.

71. The Act specifically mentions that rights over surface water on any private land shall
remain with the owner of such land. But the executive committee can issue a protection order to
the owner of such private land without discrimination for the protection and conservation
specially to prevent the wastage and misuse of water10. Conservation of ponds is included as a
clause within section 22 of The Water Act as ‘Conservation of water source and management
thereof’ which bears no importance. As a result, the sole public demand in the critically water
scarce areas remain mixed up with the issue of conservation of water bodies as the sanctuary
and grazing ground of the migratory birds.

5. Environment Conservation Rules, 1997 (Amended in 2002)

72. 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:
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= 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.

73. 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;

= Classification of industries and projects into four categories;

= Procedures for issuing the Environmental Clearance Certificate (ECC); and
= Determination of environmental standards.

74. 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.

75. 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;

= Orange A;

= Orange B; and
= Red.

76. 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. These are Orange B for work that requires Initial Environmental
Examination (IEE) and Red for work that requires full environmental assessment.

77. 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.

78. Depending upon location, size and severity of pollution loads, projects/activities have
been classified in ECR, 1997 into four categories: Green, Orange A, Orange B and Red
respectively, to nil, minor, medium and severe impacts on important environmental components
(IECs). Corresponding categories of road projects are based on:

Red Category

e |tem 67: include construction / reconstruction / expansion of roads (regional, national
and intemational). So, EIA study and ECC are required from the DOE.
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79. Relevance to the project - In accordance with the Environment Conservation Rules
(ECR) of 1997, the Project is classified as a Red Category, requiring a complete Environmental
Impact Assessment (EIA) for RHD to obtain clearance for construction.

6. Environmental Courts Act, 2000

80. The Environment Court Act, 2000 has been enacted in order to establish environmental
courts in each administrative division of Bangladesh. This Act sets out policy for effective
pursuance and completion of legal proceedings related to environmental crimes. Under this Act
the Director General of the DOE has the power to impose heavy penalties to industrial polluters
who are dumping untreated wastewater into the environment or not operating their legally
mandated ETPs.

81. Relevance to the project - According to this act, government can take legal actions if
any environmental problem occurs due to project interventions.

7. Labour Rules, 2015

82. Major Key points of the policy are as follows:

= Employment Policy/Service Rules: If any establishment wants to have its own
Employment Policy/Service Rules, it must obtain approval from the Chief Inspector of
Labour. All existing Employment Policy/Service Rules must be submitted to the Chief
Inspector of Labour within November 15, 2015 for approval.

= Registration of Manpower supply agency: The Rules prescribed the process and forms
for the registration of manpower supply agencies under the Labour Act. Some new
conditions are also imposed on the manpower supply agencies.

= Establishment Organogram: Every owner of an establishment must prepare an
organogram for the establishment and must obtain the approval of Chief Inspector of
Labour for such organogram.

= Appointment Letter: Under the Labour Act, an appointment letter must be issued for
hiring any labour. The Labour Rules makes it mandatory that the appointment letter
must contain certain information such as salary, other financial benefits, applicable rules
etc.

= Various Register: The Labour Rules prescribe certain forms for various register such as
service book, labour register, leave register, etc.

= Misconduct and punishment: The Rules prescribe the process for investigation of
misconduct.

= Two festival bonuses: The Rules makes it mandatory that a labour, who continuously
works for a year, must receive two festival bonuses in every year. Each bonus shall not
be more than a basic salary.

= Provident fund elaborated: The Rules provide detailed guidelines regarding provident
fund. New additions include provisions related to selection of nominee, management of
the fund, activities of the trust for managing provident fund.

= Holiday: The Rules detailed the provisions related to holidays. It also clarifies the
provisions related to compensatory weekly holiday.

= Health and fire safely: The Rules provide a detail guideline on health and fire safety.

8. The EIA Guidelines for Industry (1997)

83. The EIA Guidelines is a handbook defining procedures for preparing EIAs and for
reviewing them, prepared for the benefit of the development partners, EIA consultants,
reviewers, and academicians.
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84. Relevance to the project - The Guidelines provide a step-by-step methodology for the
completion of ElAs.

9. National Land Transport Policy

85. The Land Transport Policy has been formulated in light of the Government pledge to
establish a transport system that is safe, cheap, modern, technologically dependable, and
environmentally friendly. The objectives of this policy are:

= Tointroduce long-term network planning.

= To maintain the road network at a level, this protects the value of the investment.
= To secure a sustainable means of funding road maintenance.

= Toimprove the management of traffic.

= Management of road-side activities.

= Todevelop an integrated planning approach in road construction.

= Toinvolve the private sector more in infrastructure, services and maintenance.

= To well protect the environment from road construction program

86. Relevance to the project - According to the policy, all new roads and major
improvements, tolled or otherwise, are subjected to an Environmental Impact Assessment
(EIA).

10. Wetland Protection Act 2000

87. The latest Wetland Act - The Playground, Open Spaces, Gardens, and Wetland
Conservation Act 2000 -- suffers from loopholes and inadequacies regarding protection of water
bodies. Section 1 of this Act suggests that it has application on the water bodies of the cities,
divisional and district towns and municipalities. The water bodies in the rural areas are outside
the jurisdiction of this Act.

88. The Act does not have any provision that prohibits construction of any kind of
permanent or temporary structure within a determined distance of the water bodies. The Act
also does not have any provision that provides that the water bodies that have been marked in
survey records and exist in other approved government documents will be recovered if they
have been encroached on.

89. The Act specifies the fine and imprisonment term for violation of any of its provisions, it
does not direct the government to recover the original characteristics of the water bodies if
someone fills them up.

11. RHD’s Road Master Plan

90. The objectives of RHD’s road master plan are:

= Protecting the value of RHD’s road and bridge assets

= Improving the connectivity of the road network

= Enhancing and developing the strategic road network to meet economic and traffic growth
targets

= Improving the zilla road network to enhance connectivity to the country’s growth targets

= Improving road safety to reduce road accidents

= Provide environmental and social protection

= Qutline the institution improvements required for RHD

91. Relevance to the project - According to the plan, the physical and social environment
must be protected from adverse effects of road construction.
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12. National Road Design Standard

92. A comprehensive National Transport Policy (NTP) need be formulated to integrate
different modes of transport for most efficient performance considering intermodal interactions,
to develop communications network without damaging the physical environment, and to
allocate resources according to conservation and environmental considerations and priorities of
economic development.

e Design speed: The selected design speed influences the characteristics of various
geometric elements on a roadway, such as lane widths, horizontal and vertical curves, and
sight distance. The speed selected should reflect the speed drivers expect to travel at on a
section of roadway, and should take into account the abutting developments, the roadway
function and its physical limitations (due to terrain, expected traffic volumes, etc.).

e Lanes and shoulders: Crash risk can be linked to the total seal width (lane and shoulder
seals). Crash risk decreases with increasing seal width (i.e. wider lanes and larger
shoulders), as the sealed area provides a recovery zone for errant vehicles and space for
evasive maneuvers. For two-lane rural roads, shoulder sealing can reduce crash risk by up
to 35%.

e Horizontal alignment: This involves the design of horizontal curves along a road. Crash risk
increases with decreasing curve radius (i.e. as a turn gets tighter). The risk increases more
rapidly for curve radii below 400m. The crash risk is also higher for isolated curves (or
where the driver might not be expecting it), and lower for curves in a sequence of similar-
standard curves.

o Vertical alignment: This involves the road grade (the rate of change of vertical elevation)
and vertical curves (i.e. crests and sags). Sag curves are not known to have any significant
effect on safety. The most crucial effect crests have on safety is through sight distance,
which is covered in the next bullet point. There is a small relationship between crash risk
and vertical grade — the crash risk also increases more rapidly for grades beyond 6% as
vehicle speeds becomes more difficult to manage.

e Stopping sight distance: This is the distance required for a driver to recognize a need to
stop and brake to a stop from a particular speed. Horizontal and vertical curves limit a
driver's sight distance, particularly crests. There is the suggestion of a small increase in
crash risk as sight distance over a crest decrease. This risk increases more rapidly for
sight distances below 100m. Road widening (either as wider shoulders or an overtaking
lane) over a crest with less than adequate sight distance can be an effective
countermeasure rather than flattening the crest. It is suggested that safety is unlikely to be
affected by limited stopping sight distance; however, improving limited sight distance at
locations where other vehicles may be slowing or stopping (in particular intersection sight
distance) can be extremely important for safety.

e Roadside clearance: Also known as horizontal clearance or lateral offset, roadside
clearance is distance between the edge of the roadway or shoulder to a vertical roadside
obstruction, and the type of obstruction a vehicle might hit. Crash risk can potentially be
reduced by 35 to 45% when all roadside hazards are removed (e.g. trees, poles, fences,
etc.); however, a barrier installation can be an effective countermeasure for reducing run-
off-road crashes. It should be noted that a ‘clear’ roadside must also be flat or mildly
sloping (e.g. 1:4 or flatter), and that roadsides with steeper gradients can have a large
impact on vehicle safety.

13. The Forest Act (1927) and the Forest (Amendment) Act (2000)

93. The Forest Act (1927) was enacted to control trespass, illegal resources extraction from
forests and to provide a framework for the forestry revenue collection system. It is the main
legislative context for forestry protection and management in Bangladesh. The Act allows for
the notification of forest reserves in which the government, through the Forest Department,
regulates the felling, extraction and transport of forestry produce in Bangladesh. The Act grants
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the government several basic powers, largely for conservation and protection of government
forests, and limited powers for private forests.

94, Relevance to the project - The Act is relevant to the project as construction of the
project road will require cutting 10782 trees.

14. National Forest Policy (amendment), 1994

95. The National Forest Policy of 1994 is the amended and revised version of the National
Forest Policy of 1977. The policy is designed to conserve the existing forest areas, bring about
20 % of the country's land area under the Forestation Programme, and increase reserve forests
by 10 percent per year to 2015 through coordinated efforts of GoB-NGOs and through active
participation of the people.

96. Relevance to the project - The Act is relevant to the project as construction of the
project road will require cutting 10782 trees.

15. The Private Forests Ordinance, 1959

97. An Ordinance to provide for the conservation of private forests and for the afforestation
in certain cases of waste lands in Bangladesh.

98. Relevance to the project - According to the section 61 of this ordinance any land is
required for any of the purposes of this Ordinance; such land shall be deemed to be needed for
a public purpose.

16. Bangladesh Wildlife (Conservation & Security) Act,2012 (previously known as
Bangladesh Wildlife (Preservation) Order, 1973; amended as Bangladesh Wildlife
(Preservation) Act 1974)

99. This Order aims to protect and conserve wildlife in Bangladesh. Wildlife preservation,
conservation and management fall within the jurisdiction of the Forestry Department. The
previous Wildlife (Preservation) Order, 1973 & Wildlife (Preservation) (Amendment) Act, 1974
have been revamped to Wildlife (Conservation & Security) Act of 2012.

100. The Act has adopted new types of protected areas for conservation and protection of
wildlife resources, created avenue for community conserved areas and also community-based
management of protected areas. This Act protects 1,307 species of plants and animals under
four schedules that mandates imprisonment and fines for wildlife poaching, capturing, trapping,
and trading. Bangladesh Wildlife (Preservation) Order (1973) and Act (1974) regulates the
hunting, killing, capture, trade and export of wildlife and wildlife products. It designates a list of
protected species and game animals. Protection of wildlife is provided with lists of species
within four schedules of the Order:

e First Schedule - The Schedule -1 (823) represents Protected Animal (Amphibians-14,
reptiles-96, birds-578, mammals-110, fishes-25) of Bangladesh which are open to
shooting and may be hunted on a special hunting permit (though since 1988 no hunting
permits have been issued by the Government).

e Second Schedule — Schedule-2 (424) also represents Protected Animal (Amphibians-
18, reptiles-58, birds-44, mammals-3, fishes-27, phylum cnidaria — class anthozoa
(coral)-32, molluscs — shells and snails-137, arthropods — crustacea (crabs and lobster)-
22, insect (butterflies and moths)-59, Insect — beetles-24 those species that are not to
be hunted, killed or captured and CITES Specification;

e Third Schedule — Schedule -3 (6) represents Vermin-6 Protected animals; and

e Fourth Schedule - Schedule -4 (54) represents Protected Plants-41 and Orchid-13.
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101. Relevance to the project - This Act is relevant to the project as intervention may affect
wildlife habitation, obstruct movement.

17. National Water Policy, 1999

102. The policy aims to provide guidance to the major players in water sector for ensuring
optimal development and management of water. The policy emphasizes efficient and equitable
management of water resources, proper hamessing and development of surface and ground
water, availability of water to all concerned and institutional capacity building for water resource
management. It also addresses issues like river basin management, water rights and allocation,
public and private investment, water supply and sanitation and water need for agriculture,
industry, fisheries, wildlife, navigation, recreation, environment, preservation of wetlands, etc.
The policy has several clauses related to the project for ensuring environmental protection.

103. Relevance to the project - Clause 4.6b of this policy states that natural depressions
and water bodies in major urban areas must be preserved in order to recharge of underground
aquifers and rainwater management. Moreover, measures must be taken to minimize disruption
to the natural aquatic environment in streams and water channels (Clause 4.9b). In addition,
this policy requires each water resources development project or rehabilitation program to 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) and adhere to a formal environment impact assessment
(EIA) process, if required by the Government (Clause 4.12a and clause 4.12b).

18. National Fisheries Policy, 1998

104. The policy recognizes that fish production has declined due to environmental
imbalances, adverse environmental impact and improper implementation of fish culture and
management programs. The policy suggests, among others, that biodiversity will be maintained
in all-natural water bodies and in marine environment and control measures will be taken
against activities that have a negative impact on fisheries, resources and vice-versa. National
Fisheries Policy focuses on aquaculture and marine fisheries development and includes the
following mandates:

¢ Maintaining biodiversity in all natural water bodies and in marine environment,

e Ensuring that chemicals harmful to the environment will not be used in fish shrimp
farms;

e Using environment friendly fish shrimp culture technology;

e Expanding fisheries areas and integrating rice, fish and shrimp cultivation;

¢ Undertaking control measures against activities that have a negative impact on fisheries
resources and vice-versa; and

e Formulating laws will to ban the disposal of any untreated industrial effluents into the
water bodies.

105. Relevance to the project - The project required to take proper action to prevent any
hindrance of biodiversity in all natural water bodies and in marine environment.

19. Protection and Conservation of Fish Act 1950 (Amended 1982)

106. The Protection and Conservation of Fish Act of 1950, as amended by the Protection and
Conservation of Fish (Amendment) Ordinance of 1982 and the Protection and Conservation of
Fish (Amendment) Act of 1995, provides provisions for the protection and conservation of fish
in inland waters of Bangladesh. This is relatively unspecific and simply provides a means by
which the Government may introduce rules to protect those inland waters not in private
ownership.
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107. This is framework legislation with rule making powers. Among others, some of these
rules may prohibit the destruction of, or any attempt to destroy, fish by the poisoning of water or
the depletion of fisheries by pollution, by industrial effluent or otherwise.

108. Relevance to the project - Through this framework legislation, the government makes
rules to prohibit the destruction of, or any attempt to destroy, fish by the poisoning of water or
the depletion of fisheries by pollution, by industrial effluent or otherwise. Protection and
Conservation of Fish Rules (1985).

109. The Fish Rules (1985) specifies in section-6 of the Rules states that “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 (industrial) effluents or otherwise in inland waters”. It is
considered that the proposed project construction works are in line with the objectives of the
above-mentioned Act and Rules.

110. The project required to take proper action to prevent any hindrance of biodiversity in all
natural water bodies and in marine environment.

20. National Agriculture Policy, 1999

111.  This policy aims to make the nation self-sufficient in food through increasing production
of all crops including cereals and ensure a dependable and secure food system for all. One of
the objectives of this Act is to preserve and develop land productivity. The policy particularly
stresses on research and development of improved varieties and technologies for cultivation in
water-logged and salinity affected areas. The policy also recognizes that adequate measures
should be taken to reduce water-logging and salinity and provide irrigation facilities for crop
production.

112. Relevance to the project - According to the policy alignment of the proposed project
must be selected carefully so that acquisition of fertile agricultural land is minimal. Moreover,
adequate measures should be taken to reduce water-logging and hamper of irrigation system
due to construction of the project road.

21. National Land Use Policy, 2001

113. The National Land Use Policy was adopted by Bangladesh government in 2001, setting
out guidelines for improved land-use and zoning regulations. The main objectives of this policy
is to ensure criteria based uses of land and to provide guidelines for usage of land for the
purpose of agriculture, housing, afforestation, commercial and industrial establishments, rail
and highway and for tea and rubber gardens. Overall, this policy promotes a sustainable and
planned utilization of land.

114. The main contents of this policy are:

e Stopping the high conversion rate of agricultural land to nonagricultural purposes;

e Utilizing agro-ecological zones to determine maximum land use efficiency;

e Adopting measures to discourage the conversion of agricultural land for urban or
development purposes;

¢ Improving the environmental sustainability of land-use practices.

115. Relevance to the project - The proposed project must adhere to this policy so that
environmental sustainability of land-use practices is assured.

22. The Embankment and Drainage Act, 1952

116. This Act consolidates the laws relating to Embankments and drainage. It provides
provision for the construction, maintenance, management, removal and control of
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embankments and water courses for the better drainage of lands and for their protection from
floods, erosion or other damage by water.

117. Relevance to the project - Disposal of dredged spoil may create drainage obstruction.
So, adherence to relevant section of the Act must be addressed in the environmental
assessment.

23. Bangladesh Climate Change Strategy and Action Plan (BCCSAP) 2009

118. The GoB 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:

e 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.

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

e 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.

e 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.

o Mitigation and low carbon development to evolve low carbon development options
and implement these as the country’s economy grows over the coming decades.

e Capacity building and Institutional strengthening to enhance the capacity
govemment ministries, civil society and private sector to meet the challenge of climate
change.

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

120. Relevance to the project - Relevant as the country is vulnerable to climate change
effect.

C. International Conventions, Treaties and Protocols (ICTPs)

121. Bangladesh is a party to a large number of international conventions; treaties and
protocols (ICTPs) related to the Project and are committed to ensuring that these protocols are
complied with during all development works. The five applicable ICTPs that BR is also aware of
and is complying with are enumerated in Table IlI.1.

Table I1.1: International Conve ntions, Treaties and Protocols Signed by Banglade sh

Ratified/Acces sed
. (AC)/Accepted
Conventions (AT)/ Adaptation Relevance
International Plant Protection 01.09.1978 Ensuring that the Project work
; . 1951 . .
Convention (Rome,) & Plant Protection 04.12.1974 (AC) or construction materials do not
Agreement for SE Asia and Pacific 1999 (Entry into Force) introduce plant pests
(1999 Revision)
Convention on  Wetlands  of 20.04.1992 Protection of significant wetland
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IEE Report

Conventions

Ratified/Acces sed
(AC)/Accepted

(AT)/ Adaptation

Relevance

International  Importance  (“Ramsar
Convention™:1971)

(AD)
(ratified)

and prevention of draining or
filing during construction

Convention Concerning the Protection

03.08.1983 (AT)

Prevention of damage or

of the World Cultural and natural 03.11.1983 destruction of culturally and/or
Heritage (Paris, 1972) (ratified) historically ~ significant sites,
monuments, etc.
Convention on Biological Diversity, 05.06.1992 Protection of biodiversity during
(Rio de Janeiro, 1992.) 1992 construction and operation.
Convention on Persistent Organic In process Restrict  use of different
Pollutants, Stockholm. 2001 chemicals containing POPs.
United Nations Framework Convention 15.04.94 Reduction of emission of
on Climate Change, (New York, 1992.) 1992 greenhouse gases.
Convention on Biological Diversity, 03.05.94 Conservation  of  biological
(Rio De Janeiro, 1992.) diversity, the sustainable use of
1992 its components and the fair and
equitable sharing of the benefits
arising out of the utilization of
genetic resources.
Kyoto protocol to the United Nations 21.8.2001 (AC) Reduction of emission of
Framework Convention on Climate 11.12.1997 (AD) greenhouse gases.
Change
International Convention for Protection Signed Protection of the birds in their
of Birds, Paris 1950 wild state.
Convention on the Prevention of Signed Effective control and prevention
Marine Pollution by Dumping of of all sources of pollution of the
Wastes and Other Mgtters (as sea by the dumping of waste
amended),  London-Mexico  City- and other matter that is liable to
Washington
1972 create hazards to human
health, to harm living resources
and marine life, to damage
amenities or to interfere with
other legitimate uses of the sea.
Convention Concerning the Prevention Signed To protect workers against
and Control of Occupational Hazards hazards arising from
caused by Carcinogenic Substances 1974 occupational  exposure  to
and Agents, Geneva. carcinogenic substances and
agents.
Convention Concerning the Protection Signed Protection of workers’ health
of Workers Against Occupational against occupational hazards in
Hazards in.the Working Envjronment 1977 the working environment due to
dge .to Air  Pollution, Noise and ar  polution, noise  and
Vibration, Geneva L
vibration.
Convention on the Conservation of Signed Conservation and sustainable
Migratory Species of Wild Animals, 1979 use of migratory animals and
Bonn. their habitats
Convention Concerning Occupational Signed Ensuring occupational health
Safety and Health and the Working 1981 and safety of workers in all
Environment, Geneva. branches of economic activity.
Vienna Convention for the Protection 1985 02.08.90 (AC) Preventing human activities that

of the Ozone Layer, Vienna
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Ratified/Acces sed
Conventions ( l(\p'l"():l)ie;:::tgtt?gn Relevance
(AD)
31.10.90 (entry may have adverse effects on
into force) ozone layer.
Convention Concerning Occupational Convention Concerning
Health Services, Geneva. 1985 Occupational Health Services,
Geneva.
Montreal Protocol on Substances that 31.10.90 Reduction of the abundance of
Deplete the Ozone Layer, Montreal. (entry into the substances that deplete the
1987 force) ozone layer in the atmosphere,

and thereby protect the earth’s
fragile ozone Layer.

Convention Concerning Safety in the Signed Regulating the management of
Use of Chemicals at Work, Geneva. chemicals in the workplaces |
1990 order to protect workers from
the harmful effects of these
substances.
London Amendment to the Montreal 18.03.94 (AC) To strengthen the control
Protocol on Substances that Deplete 16.06.94 (entry procedure and extend the
the Ozone Layer, London. into force) coverage of Montreal Protocol
to new substances.
Preparedness, Response and 15.04.94 Achieving  stabilization  of
Cooperation (London, greenhouse gas concentrations
1990.)30.11.90United Nations 09.06.92 inthe atmosphere at a level that

Framework Convention on Climate

Change, New York would prevent  dangerous

anthropogenic interference with
the climate system.

Convention on Biological Diversity, Rio 03.05.94 Conservation  of  biological
De Janeiro 05.06.92 diversity (or biodiversity) and
sustainable use of its
components.
International Convention to Combat 26.01.1996 Combating desertification and
Desertification, Paris. 14.10.94 (Ratification) mitigating the effects of drought.
26.12.1996 (entry
into force)
Agenda 21, UNCED, Rio de Janeiro 1992 Signed Ensuring sustainable
development.
Copenhagen  Amendment to the 27.11.2000 (AT) Extending the coverage of
Montreal protocol on Substances that 1992 26.2.2001 (Entry Montreal ~ Protocol to  new
Deplete  the  Ozone  Layer, into force) substances
Copenhagen, 1992
Montreal Amendment of the Montreal 27.7.2001 Contrals in the trade of ozone
Protocol on Substances that Deplete (Accepted) depleting substances and the
the Ozone Layer, Montreal 26.10.2001 (Entry use of licensing procedures to
into force) control the import and export of

new, recycled and reclaimed
ozone depleting substances.

Source: MoEF, 2013
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D. Asian Development Bank (ADB) Policies

122. The ADB Safeguard Policy Statement (SPS), 2009 (ADB, 2009) defines, generally, the
actions that should be undertaken to avoid, minimise, or mitigate adverse environmental and
social impacts, including protecting the rights of those likely to be affected or marginalised by
the development process. The three operational components of the safeguard policy are:
protection of the environment, protection of vulnerable (indigenous) people, and
preventing/minimising involuntary resettlement. These three safeguard policies involve a
structured process of impact assessment, planning, and mitigation to address the adverse
effects of projects throughout the project cycle. The safeguard policies require (i) identifying and
assessing impacts early in the Project cycle; (ii) developing and implementing plans to avoid,
minimise, mitigate, or compensate for the potential adverse impacts; and (iii) informing and
consulting affected people during the Project preparation and implementation.

123. ADB classifies all its projects into three categories to reflect the significance of a
project's potential environmental impacts. The projects with significant adverse environmental
impacts that are irreversible, diverse, or unprecedented are categorized as Category A and
required a full Environmental Impact Assessment (EIA) with Environmental Management Plan
(EMP). On the other hand, a proposed project is classified as category B if its impacts are site-
specific, few, and mitigation measures can be designed more readily and required an Initial
Environmental Examination (IEE). All other projects with minimal or no adverse environmental
impacts are classified as Category C requiring only a short project description/justification
statement. Category A projects requires two consultation phases as well as the placement of
the EIA on ADB’s website for 120 days before ADB Board approval.

124. ADB'’s safeguard policies have provisions for compliance monitoring throughout the
Project cycle and an accountability mechanism whereby people adversely affected by ADB-
financed projects can express their grievances and seek solutions. The procedure referred to
as the Grievance Redress Mechanism (GRM) must be defined in every IEE and EIA. It is
presented in Chapter X of this IEE.

125. SPS 2009 has also provisions for identify measures to avoid, minimize, or mitigate
potentially adverse impacts on and risks to biodiversity, natural resources, safety of both
workers and affected community and physical cultural resources during the design,
construction, operation, and decommissioning of the project.

E. Legislation Relating to Occupational Health and Safety
126. During construction, the project will conform to the labour laws and occupational and
health related rules as outlined in Table 11-2.

Table 11.2: Relevant Occupational Health and Safety Laws and Rules

Provides for safety of work force during construction period. The act
Bangladesh Labor Act, provides guidance of employer’s extent of responsibility and the

2006 workman’s right to compensation in case of injury caused by accident
while working.
Labor Relations under General concerns during the project implementation state that the project
Labor Laws, 1996 manager must recognize labor unions.
Calls for special provisions with regard to public health. In case of
Public Health emergency, it is necessary to make special provisions for preventing the
(Emergency Provisions) | spread of disease, safeguarding the public health, and providing adequate
Ordinance, 1994 medical service, and other services essential to the health of respective

communities and workers during construction-related work.

The Employees State
Insurance Act, 1948
The Employer's Liability | Covers accidents, risks, and damages with respect to employment injuries

Health, injury and sickness benefit should be paid.
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Title Overview

Act, 1938
Maternity Benefit Act, Framed rules for female employees, who are entitled to various benefits
1950 for maternity

Workplaces provisions: these Act and Labor Laws require medical
facilities, first aid, accident and emergency arrangements, and childcare
services to be provided to the workers at workplace.

Bangladesh Factory
Act, 1979

F. Environmental Categorization by GOB

127. The MoEFCC enacted the Bangladesh Environmental Conservation Act (BECA 1995)
and the Bangladesh Environmental Conservation Rules (BECR, 1997) in accordance with the
guidelines of the National Environmental Policy (NEP 1992), as follow- up of the Rio
Conference (1992). A National Land Transport Policy (NLTP 2004) was enacted accordingly to
reduce the number of deaths and injuries caused every year due to road accidents. The BECR
(1997) categorized the various industries/projects in the country as Green, Orange, and Red,
depending on their environmental impacts.

128. The road sector projects including bridge construction have been categorized as
Orange-B and Red categories, as shown below:

e Red Item 67: Construction/reconstruction/extension of the regional, national, and
intermational roads;

¢ Red Item 68: Construction/reconstruction/extension of bridges longer than 100 meters;

e Orange-B Item 65: Construction/reconstruction/extension of feeder roads and local
streets; and

e Orange-B Item 66: Construction/reconstruction/extension of bridges less than 100
meters long.

129. A project that falls into the Red category requires the preparation of an Environmental
Impact Assessment (EIA). It is therefore concluded that an IEE should be prepared along with
the Terms of Reference (TOR) for EIA preparation during feasibility study and an EIA during the
detailed engineering design stage is required for this project.

G. Environmental Categorization by ADB

130. The operational policy of ADB includes the Safeguard Policy Statement of 2009 (SPS,
2009) which covers environment safeguards, involuntary resettlement, and indigenous people.
Safeguard policies are generally understood to be operational policies that seek to avoid,
minimize, or mitigate adverse environmental and social impacts, including protecting the rights
of those likely to be affected or marginalized by the development process. The policy under all
3 safeguard issues involves a structured process of impact assessment, planning, and
mitigation to address the adverse effects of projects throughout the project cycle. The
safeguard policies require that (i) impacts are identified and assessed early in the project cycle;
(i) plans to avoid, minimize, mitigate, or compensate for the potential adverse impacts are
developed and implemented; and (iii) affected people are informed and consulted during project
preparation and implementation. The policies apply to all ADB-financed projects, including
private sector operations, and to all project components.

131. The classification is completed primarily by ADB staff and the Project is implemented
with a classification included. Occasionally the Consultant is asked to classify projects, as was
the case with this project. However, the ADB also confirmed the categorization prior to the
preparation of this report.

132. The project road connects with several National Highways through its alignment which
is presently runs through several urban and semi-urban areas. Due to extensive anthropogenic
activities the roadside land areas are already degraded and hardly can be said as rural and
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biodiversity enriched area. Additionally, the road upgradation will be conducted mostly within
the RHD land and the direct/indirect impact will remain within the road side areas only.
Therefore, due to the nature and small scale of this project and applying safeguard standards
the project has been classified as category B project. Category B refers to proposed projects if
it is likely to have environmental impacts that are generally site-specific, largely reversible and
readily addressed through mitigation measures. In this case an Initial Environmental
Examination (IEE) is required.

H. GoB Environmental Clearance

133. Steps to be followed for obtaining the Environmental Clearance Certificate for this road
are shown in Figure II-1. For any Orange B or Red Category project, an IEE must be submitted
to DoE in order to obtain clearance to proceed to construction, or to undertake the full EIA if
Orange B is upgraded to Red by DoE. Once the IEE of Orange B is approved by DoE, the
environmental requirements have been met. All Red Category projects require a DoE-approved
IEE before proceeding to EIA preparation. Once the EIA has been approved, the clearance
certificate is issued.

Table I1.3: Actions Required for Different Stages of the Project

Stage of Project Required Actions

Initial Environmental Examination (IEE), Obtaining Site
Feasibility Study Clearance, and preparation and finalizing of terms of references
(TOR)

Completion of Environmental Impact Assessment and obtaining
Environmental Clearance Certificate (ECC).

Detailed Engineering Design

Preparation of Development
Project Proposal (DPP)
Approval and construction of Implementation of Environmental Management Plan (EMP) of
project construction stage

Implementing Monitoring Plan set by Environmental
Management Plan (EMP) of operational stage

Inclusion of recommendations from EIA in the DPP

Operational Stage

134. The No Objection Certificate (NOC) — this is a mandatory requirement to obtain
environmental clearance from the Department of Environment (DoE). Usually DoE indicates the
name of the agencies from whom NOC would be required. DoE requires that proponent obtain
NOCs from affected agencies or local/regional administrations, which essentially sign off on the
project. It is only after these NOCs are provided that DoE gives the Environmental Clearance
Certificate, or green light to proceed to construction.

135. A NOC letter basically contains description of the project including location, justification
to obtain NOC from that agency, and proposed measures under the project. In this Project,
RHD will submit the NOC letter to the agencies mentioned-above. This is a labour and time
intensive process and can take more than a month, and is largely contingent on regular and
persistent follow up. Therefore, the ECC steps are:

136. RHD submits NOC letter or submits the standard NOC form of DoE, if applicable. The
steps are:

¢ RHD sends letters to head of the agency;

e The requesting agency then evaluate the NOC request that sometime require field
investigation for verification;

¢ RHD will pursue this and generally requires constant follow up to get a result; and

e Once the NOC's are received-signed, they are forwarded by RHD to DOE.
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Figure 11.1: Government of Bangladesh Environmental Assessment Process

L. Environmental Studies Needed

137. Environmental Assessment (EA) Studies for development interventions are the Initial
Environmental Examination (IEE), Environmental Impact Assessment (EIA), Environmental
Management Plan including Environmental Monitoring Plan. The main objectives of the
Environmental studies are:

e To assess the potential environmental impacts of the Project,

e To identify mitigation measures to minimize and /or off set the adverse impacts at pre-
construction, construction and operational phase of the Project, and

e To prepare and implement an Environmental Monitoring Plan to ensure that the project
is environmentally sound and sustainable.

138. These studies are related to the types of development interventions and impacts on
environmental components (Physical, Ecological, Socio-economic, and Pollution) at different
implementation stages (Pre-construction, Construction, and Operational). Environmental
studies are conducted based on primary data collected during site visits, from the socio-
economic, hydrological, topographic, geotechnical, and engineering surveys at project sites,
data collected from consultation with a cross-section of the public, consultation with project
colleagues and concerned RHD officials, and from secondary data.
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139. Implementation of the above interventions will have significant impacts on various
environmental components; hence, they will require comprehensive environmental studies in
accordance with the DoE and ADB guidelines. The project roads involve the improvement and
widening of the existing 2-lane road into four-lane highways, hence their impacts on
environmental conditions may be significant, but will be less compared to new road
construction. In addition, the impacts on agriculture, livelihoods, ecological components,
infrastructure, and pollution, may be significant.

140. The preparation of IEE and EIA during the feasibility and detailed design phases is
obligatory under environmental legislations and rules of Bangladesh, as well as for compliance
the environmental guidelines of donor agency, ADB. An environmental clearance certificate
(ECC) from DoE is required for initiating project implementation activities which is already
obtained for this project. The EA study needed is based on the degree of project impacts for
decision making and planning, acts as legal document for the implementing agency and as a
management tools to stakeholders and guidelines for the PPP Advisor during project
implementation phases.
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III. DESCRIPTION OF THE PROJECT

A. General

141. The Roads and Highways Department, with the support of the Public-Private
Partnerships Office is currently planning and designing the four-lane of the Joydebpur-
Debogram-Bhulta-Madanpur (N105) Road, colloquially known as the Dhaka By-Pass Road.
This project would provide for a major arterial connection between the industrial zone of the
North and North East, with the port connection to Chittagong in the South. The road is
contemplated to include a controlled access toll road, in addition to a two-lane service road,
along 48 kilometers that link with the National Highways N1, N2, N3, and N4.

142. Since the project is on the existing ROW of the Dhaka By-Pass Road that has been in
operation since 2007, the socio-economic impact due to homestead and livelihood
displacement for the upgrade of the existing 2-lane facility to a 4-lane facility has been found to
be minimal. However, since the ROW was never protected from encroachment by local
businesses, religious institution development and illegal homestead developments, there may
be a need to compensate non-land related loss due to displacement from the existing ROW as
well as relocating semi-permanent and temporary religious and educational establishments.

143. The land survey indicates that no additional lands are required for the construction of
the four-lane highway from the north portal to the south portal. However, in order to meet the
required highway design speed and to accommodate additional interchanges at mid-way points
along the alignment (e.g., at the Bhulta/N2 interchange or the Purbachal intersection) and two
service roads (4.8 m), some additional land will be required. While the analysis demonstrates
minimal impact on the financial viability of the road as a PPP project, additional land will need to
be underway prior to issue of the RFP, and fully procured and transferred prior to financial
close. The proposed interchange, which would provide future access for the Purbachal Land
development by RAZUK, will need additional land of 5.08 hectares.

B. Need for the Project

144. The growing road traffic to the Joydeppur-Madanpur, Dhakaand from other regions will
not be fulfilled by the existing highway. Road safety on the existing road is inadequate because
it is overcrowded with different types of vehicles, including rickshaws, bicycles, motorcycles,
cars, buses, and trucks. When vehicles break down this reduces the highway to a single lane
leading to traffic delays and congestion. This improvement will provide enough additional
capacity in this important corridor to accommodate future traffic growth and will also meet the
demand for a safer and more reliable road connection. A limited controlled access road will
prevent many of the issues noted in the RHD Road Master Plan, including the movement of
slow-moving vehicles and hawkers into the traffic lanes. An uninterrupted access controlled 2
lane dual carriageway (four lane) will provide an unhindered flow of traffic, with no traffic
signals, intersections or property access. They are free of any crossings with other roads,
railways, or pedestrian paths, which are instead carried by overpasses and underpasses.
Moreover, the access control road will opposite direction of travel by a central traffic barrier.
Therefore, elimination of the sources of potential conflicts with other directions of travelers
dramatically improves safety.

C. Important Locations and Difficult Point of the Road

145. The project intersects Naojuri, Vogra, Mirerbazar, Purbachal, Bhulta, Bostail and
Madanpur as well as crossing the railway foe two times. It is critical to maintain the whole
project properly to treat the above locations. Specific treatment is as follows:
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146. Intersect Road N3: vogra Bus Rapid Transit system is set at the intersection between
N3 and N105, which is set for a crossing the bridge and the bottom is a flat junction. At the
intersection, a bridge is built for the mainline to cross vogra bus rapid transit system which does
not change the original traffic organization and facilitates to lead the traffic to the point. The
project crosses two railways which are currently used for diesel locomotive. Through on-site
investigation and consultant with the relevant department in order to ensure the clearance for
future railway transformation, the clearance is increased from 7.6 m to 9.0m

147. Intersect Mirerbazar (R301), Purbachal (N301), and Bhulta (N2): the important
intersected roads except for these at the start and end are heavy traffic volume.it is consider to
use the bridge to cross the above major intersections in the project to ensure the rapid passage
of toll roads. Within the allowable range of ROW, the subgrade on both sides of the bridge is
widened to set up four toll station to convert the traffic of the intersected roads and the nearby
local towns traffic .an Overpass Bridge is constructed at bhulta and can be adopted in the
project

148. Intersects Bostail: the mainline crosses the intersected road through a bridge in the
project area.

149. Mainline toll stations at the start and end points: mainline toll stations are set within
the allowable range of ROW in combinations with the ROW in the project

150. Madanpur section at the end: There is heavy traffic volume flowing towards
Chittagong so the traffic is heavy is at the intersection between the end of the project and N1
and it is considered to widen the subgrade to be suitable for arranging six two-way lane within
the 500m around the end, and to widen the service lane 7.3 m and set traffic lights at junctions.
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D. Design Features

151.  The following are the main design elements of the project (Table IlI-1).

Table 111.1: Main Design Features of the Project

Length Total Length of the Road (km) 48.112954

Speed Design Speed (km/h) 80
Stopping Sight Distance (m) 120

. Target (object)height-vehicle 0.6m

Stopping Control Target (object)height-pavement 0.0m
Height of Driver’s Sighting Line 1.2m
Maximum super-elevation in (%) 6

Horizontal Control Minimum curve radius (m) 80
Minimum Bending radius 500
Minimum Spiral 70 A
Maximum slope gradient (%) 3
Minimum slope gradient (%) 0

Vertical Control Minimum Convex curve Value 70 k
Minimum Sag curve (headlight control distance) 70k
clear height 57

Cross-section Lane width 3.65
Crown cross slope Lane;3.0%, bridge;2.0%, shoulder;5.0%

E. Design Plan for Bridges and Culverts

1. Selection of Superstructure form

152. According to design principle, the bridge of the main line is simply supported structure,
and its super structure is precast mounting T beam. The bridge span is selected as per as the
bridge principle:

153. The span of new service Lane Bridge is considered to be the same as the existing
bridge span.The span of precast T-beam is 50m, 40m, 30m and 25m respectively. New
mainline overpass should adopt precast mounting T-beam with span of 30m referring to the
local customary practice which reduce the project cost.

154. The pedestrian overpass is steel beam bridge.

2. Selection of substructure form

155. The substructure of the new service lane bridge is considered to be coordinated with the
substructure of the existing bridge, and adopt reinforced concrete vase pier cushion cap and
pile foundation. The substructure of new mainline overpass adopts reinforced concrete cylinder
pier and pile foundation. The abutment adopts reinforced concrete pile type abutment.

156. When the bridge crosses V-shaped valley, the pier should not be arranged in the center
of the valley for the better adaption of the terrain, reduce the height of the abutment, and adopt
combined span scheme.

157. If the height of the pier is >6m is it is associated to set bottom collar beam to increase
the overall stiffness.

158. In order to facilitate the connection between the abutment and the subgrade retaining
wall, the outer slope of the side wall of masonry bridge shall be consistent with in the retaining
wall. If the height is<8m, the ration of outer slope is 20:1; if 28m the ratio is 10:1
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{‘pravit_y_' hbut_ment Ribbed Slab Abistnent

Pillar-shaped Abutment Light-veight Abutment

(rurburden

Hedrock

Figure 111.2: Types of Abutment in the Project
F. Subproject Components

1. Alignment and Right of Way (ROW)

159. The length of the proposed project alignment is 48.112954 km and the project corridor
will have a well-defined ROW that will be vary from place to place and ranges from 47.5 mto a
maximum of 60.5 m for the entire length of the road.

2. Designs for the Alignment

160. Preliminary designs have been completed for the proposed alignment during the
feasibility study. The typical cross sections for proposed alignment are shown below Figure 111-3
and Figure Il1-4.
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IEE Report

3. Pavement work
a) Mainline Lane Pavement Structure
161. The pavement works comprise construction of surface course (binder course & wearing

course), basecourse, sub-base course and sub-grade. The project road has been designed
following road safety requirements as per RHD published guidelines and standards.

162. Concurring to the traffic volume forecast the concept of “durability, environmental
protection, economization, life cycle cost and sustainable development’. The pavement
structure plan of the project determining the experience of the pavement design and operation
of the similar project in Bangladesh.

163. Asphalt pavement is more appropriate according to the forecast of traffic volume,
operating requirement, geological, hydrological of the completed project, selecting material
rationally pavement structure of the completed project.

164. According to the distribution of road materials along the route, the carriageways and
service lands of the mainline are constructed with Asphalt concrete pavement. The
recommended structure type is as follows.

Mainline Lane Pavement Service Lane Pavement structure

structure

Structure

Structure layer Mainline Lane Pavement Structure Mainline Lane Pavement Structure

Upper course/Surface | Dense graded asphalt concrete,5 Dense graded asphalt concrete,5 cm

cm

Lower course Asphalt stabilized macadam,14.5 -
cm

Base Aggregate base type I, 22.5 cm Aggregate base type |, 22.5 cm (CBR=
(CBR2 80%) 80%)

Base Aggregate base type I, 30 cm Aggregate base type Il, 30 cm (CBR=
(CBR= 50%) 50%)

Sub-base Grade A sub-base (CBR= 25% & Grade A sub base (CBR= 25% &

GRADING-A)

GRADING-A)

Improved subgrade

Improved subgrade, 30cm (CBR=
8%)

Improved subgrade, 30cm (CBR= 8%)

b) Deck Pavement Structure

165.

concrete+ 5cm Asphalt stabilized macadam.

There are more bridges set along the whole line. In order to ensure the pavement
performance of the structure, the deck pavement is made of 5 cm dense graded asphalt

4. Bridges and Culverts and pedestrian bridge Facilities

166.

The bidding proposal of the project includes 9186/6 new bridges for the mainline and
service lanes,4608/8 new mainline overpasses,46 existing box culverts and lengthened box

culverts,49 new culverts,12 new channels and 8 pedestrian overpasses.
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UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105) IEE Report
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

5. Road Safety Aspect

167. As per PPP Contract, Road safety auditor and Independent Engineer will also have a
road safety team.

6. Disability Access
168. SASEC standards will be follow in disability Access

7. Bus Bays

169. Bus Bays provide 1km long passing lanes in every 5 km. Also, sufficient number of bus
bays/stops will be provided as per requirement/PPP contract. For Expressway bus stop
requirement is very minimal and only for transit points

8. Toilets Facilities

170.  Sufficient facilities will be available as per guidelines/PPP contract.

9. Materials Used and Sources for Construction

171.  The main groups of materials to be considered as part of this study include:

i. Road construction materials
ii. Structure construction materials

172.  Within this grouping of materials, the types of materials to be considered include:

10. Earthworks

173. The GOB has adopted a policy to encourage construction of roadway embankments
with river sand rather than clayey agricultural soil. Accordingly, the embankments for new
carriageways on this project have been designed based on the use of river sand with a CBR
value estimated as 10% or greater. River sand is a good fill material with higher CBR value. It is
quite abundant in the various riverbeds in the project area. Sand is easily compactable to a high
degree of compaction but will require protection against erosion by cladding with a layer of
cohesive soil.

174. The improvement of the road will require both filling of low land and cutting through the
highland in order to achieve a workable grade. The earth filling to create proper embankment
heights will range from 2.5 to 3.5 m. The proposed embankment will be constructed with
suitable fill material, likely obtained by suction dredging from the nearby rivers crossed by the
alignment. Preparation of the road embankment will require the placement of more than 8.8
million m® of embankment material which is mostly dredged sand.

Table Il .4: Estimated Earthwork Quantities

L pem Ut | Quantiy _________|

1 Earth excavation 196,739 cum

2 Borrowing sand filling 3,646,408 cum
3 Replacement of filling sand 979,936 cum

4 ISG (300mm) 1,506,659 sgqm
5 Sub-base (300mm) 1,485,663 sgqm
6 Base Typel (225mm) 1,443,672 sgqm
7 Base Type Il (200mm) 1,464,667 sgqm

11. Concrete Aggregate

175. Bangladesh is occupying most part of the Bengal Delta having very thick sedimentary
cover. Main source of construction aggregates is sedimentary rock but government developed
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an underground mine (Maddhapara Granite Mine, Dinajpur) for high quality aggregates from
igneous rock. Unfortunately, the country fulfills their most demand from imported rock both
igneous and sedimentary rock. Stone aggregates from Sylhet quarries are commonly used for
the manufacture of normal and high strength concrete. Panchagarh is also a local source of
stone aggregate which is located within the project road alignment. Additionally, aggregate of
high strength concrete is likely to be imported from India and Bhutan also. A significant amount
of concrete aggregate will be required for the construction of 48.112954KmdJoydebpur to
Madanpur Road.

12. Cement and Steel Reinforcement

176. Bangladesh produces different classes of EN and ASTM standard cement and high
strength deformed bar of 40, 60 and 75 grades. These materials are readily available in the
project area. A significant amount of cement and steel reinforcement will be required for the
construction of the proposed road.

13. Bitumen

177. Bitumen used for the construction work is usually imported from other countries.
Commonly used bitumen in the road construction industry in Bangladesh is 60-70 and 80-100
penetration grade bitumen. For Bangladesh temperatures 60-70 grade is better suited but the
supply of this grade is limited.

14. Recycled Pavement Materials

178. The preliminary design envisages recycling pavement materials by milling the existing
asphalt concrete and re-using the product. It is estimated that total 254296.46 m? existing
pavement materials could be used after recycling for the proposed carriageways. This recycled
asphalt concrete mixed with unbound base and sub-base materials shall be used in the sub-
base or lower base of the new carriageways.

G. Existing Traffic and Forecast

179. The type of traffic considered for traffic assessment and forecast includes (i) normal
traffic which is using the existing corridor, and (ii) generated traffic likely to arise from reduced
transport costs. The existing weighted average Annual Average Daily Traffic (AADT) as per the
traffic studies carried out for 2017 including two and three-wheelers and forecast traffic are
given at Table llI-4.

Table III.5: Existing and Traffic Forecast for Joydebpur-Madanpur Road

Traffic in AADT (Maximum of any section of the road)
2019 18,211
2020 26,433
2021 28,151
2022 29,981
2023 31,930
2024 29,775
2025 31,711
2026 33,772
2027 35,967
2028 38,305
2029 40,603
2030 43,039
2031 40,303
2032 42,721
2033 45,284
2034 48,001
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2035 50,881
2036 53,934
2037 57,170
2038 60,600
2039 64,237
2040 68,091
2041 72,176
2042 76,507
2043 81,099
2044 85,969

Source: (Traffic Survey 2017)
H. TollPlaza

180. As this is a tolled road, toll plazas have to be constructed at all entry and exit points.
The principle for the all entry point configurations is to charge the toll to/everyone entering the
system. For this road, a closed toll system is proposed. In a closed toll system, users pay the
toll based on kilometers of travel on the road and category of vehicle. There are no free-rides.
In a closed toll system, plazas are located at all the entry and exit points, with the users
receiving a ticket upon entering the system.

181. Toll Plazas are located at the Mirerbazar Toll station, Purbachal Toll station & Bhulta
Toll station. Toll booths are located on both the entry and exit lanes. A single plaza
administration building is proposed at each toll plaza to provide the operations staff-cash
handling, restroom, amenities, locker facilities as well as protection for computer and
communications equipment. As well as the administration building, the toll plaza will include
weighbridges, a police station, emergency response facilities, parking areas and medical
facilities. The toll gate marked line system and Toll Gate ETC Marked Line is shown in
Figurelll.6 and Figure I11.7.
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Figure lll.6: Toll Gate Marked Line

Figure 111.7: Toll Gate ETC Marked Line

182. Toll Gate ETC (Electronic Toll Collection) Marked Line is an automatic cashless
payment system for passing through toll gates. This is a convenient way of paying
expressway tolls without having to stop at tollbooths; the cost of the toll will be simply charged

to the IC chip embedded in the ETC card.
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L. Social and Resettlement Considerations

183. The social safeguard work to be addressed under Project was triggered due to (i) the
impacts of land acquisition for construction of the 48 Km length of the road from Joydebpur to
Madanpur, and (iii) relocation of houses, shops, and businesses from the proposed RoW.

184. The scope of social safeguard works for Project preparation thus include (i) consultation
with affected communities and stakeholders; (ii) social surveys and census of all affected
households and structures (residential, commercial, community structures), (iii) property
valuation survey (land, structures, trees) for replacement value; (iv) preparation and disclosure
of the Resettlement Plan, including the Project entitlement policy and matrix; and (v) income
and livelihood restoration of the affected households as well as vulnerable groups. Despite the
limited and linear acquisition, there are 1926 households/units within the Project alignment. The
table below represents area wise primary occupation of the affected HHs. It was remarkable
that although most of the affected HHs is from commercial HHs, the largest number of
populations 787, which is the 40.86% of the total HHs. The second largest number is employed
in service/Garments worker. Although there are versatile job opportunities in the area, female is
only engaged in teaching, business, garments, etc.

Table Ill.6: Primary Occupation of Affected HHs

Occupation Gazipur Narayanganj Total
Agriculture 65 89 154
Housewife 48 69 117
Business 321 466 787
Service/Garments Worker 131 622 753
Others 34 81 115
Total 599 1327 1926

Source: Census and IOL survey, 2019

185. The project road alignment will require a total of 37.60 ha of land. RHD will acquire this
land for Project construction through the resettlement of households and business
establishments currently occupying on the land. About 75% of the land to be acquired is
agricultural; the remaining portions are commercial land (15%) and homestead land (10%). The
Project will also require the removal of trees of various sizes and species. Table lll.6provides a
summary of Project impacts.

Table 111.3: Lands and Households Affected

Project Impacts | Unit | Total |
Amount of land to be acquired ha 37.60
Total number of households/units to be affected No. 707

Source: (DBR, Social Survey 2019)

J.  Schedule of Implementation

186. The Project Company has signed the agreement with RHD in December 2018 and
already has started the detailed design of the road afterwards. The financial closure time is 9
months with long stop date of 18 months. It is expected to start the construction from the
beginning of 2020 which will be finished within 38 months. The length of the PPP agreement
between the government and the Concessionaire is 25 years.
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IV. DESCRIPTION OF THE BASELINE ENVIRONMENT

A. General

187. The baseline condition of environmental quality in the locality of project site serves as
the basis for identification, prediction and evaluation of impacts. The baseline environmental
quality is assessed through field studies within the impact zone for various components of the
environment, viz. air, noise, water, land and socio-economic, etc.

188. Data was collected mostly from secondary sources for the macro-environmental setting
like climate (temperature, rainfall, humidity, and wind speed), physiography, geology etc.
Firsthand information collection was limited during the feasibility study to record the micro
environmental features within and adjacent to the project corridor. Collection of primary
information includes extrapolating environmental features on proposed road design, tree
inventories, location and measurement of socio-cultural features adjoining proposed road.
Consultation was another source of information and to explain local environmental conditions,
impacts, and suggestions, etc.

189. The following section describes the baseline environment in three broad categories:

¢ Physical Environment- factors such geology, climate and hydrology;

e Biological Environment- factors related to life such as flora, fauna and ecosystem; and

e Socio-economic Environment- anthropological factors like demography, income, land
use and infrastructure.

B. Physical Environment

1. Climate

190. Although less than half of Bangladesh lies within the tropics, the presence of the
Himalayan mountain range has created a tropical macroclimate across most of the east Bengal
land mass. Bangladesh can be divided into seven climatic zones (Rashid 1991). According to
the classification, the project area is located in south-central climatic zone.

i.  South-central zone: In this zone rainfall is abundant, being above 1,900 mm. The
range of temperature is, as can be expected, much less than to the west, but somewhat
more than in South-eastern zone. This is a transitory zone between the South-eastern,
North-western and South-western zones and most of the severe hail storms,
nor'westers and tornadoes are recorded in this area.

191. The climatic condition of the whole project area may be considered same as reported in
Dhaka meteorological station, since this station is closed to the project areas. The climate data
are derived from the meteoblue. The meteoblue climate diagrams are based on 30 years of
hourly weather model simulations. The weather models with historical data from 1985 onwards
and generated a continuous 30-year global history with hourly weather data.
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a) Temperature

192. The "mean daily maximum" (solid red line) shows the maximum temperature of an
average day for every month for project area. Likewise, "mean daily minimum" (solid blue line)
shows the average minimum temperature. Hot days and cold nights (dashed red and blue lines)
show the average of the hottest day and coldest night of each month of the last 30 years. For
vacation planning, you can expect the mean temperatures, and be prepared for hotter and
colder days.

50 °C 200 mm
40°C 37°C
35 °C 35°C 150 mm
° S18C 317°C o 31°C
- 30 °C S0EC 29 °C
3 27°°C . - 27 °C
) 25 *C 265 C 265 C 25 °C 25°C
23 °C : : _ s 100 mm
i 19 ° . . .
20 °C .
15 °C : . o
13/ . -. ol
5 Y 50 mm
10 °C - )
0 °C 0 mm
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precipitation =— Mean daily maximum Hot days = Mean daily minimum
Cold nights

Source: Meteoblue
Figure IV.1: Temperature and Rainfall in Project Area

193. Wind speeds are not displayed per default, but can be enabled at the bottom of the
graph. Monthly precipitations above 150mm are mostly wet, below 30mm mostly dry. Note:
Simulated precipitation amounts in tropical regions and complex terrain tend to be lower than
local measurements.

b) Rainfall

194. Heavy rainfall is characteristic of Bangladesh frequently causing flood across the
country or at local scale. With the exception of the relatively dry westem region of Rajshahi,
where the annual rainfall is about 1,600 mm (63.0 in), most parts of the country receive at least
2,300 mm (90.6 in) of rainfall per year. About 80% of Bangladesh's rain falls during the
monsoon season. Maximum rainfall occurs during May to September and the lowest rainfall
occurs in November to February during winter season. Figure IV: 1 shows the average monthly
precipitation of 30 years of project area. The number of sunny, partly cloudy and nos. of rainy
day is given in Figure IV:2.
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Figure IV.2: Number of Sunny, Rainfall and Cloud Coverage Days in Project Area

195. The graph shows the monthly number of sunny, partly cloudy, overcast and precipitation
days. Days with less than 20% cloud cover are considered as sunny, with 20-80% cloud cover
as partly cloudy and with more than 80% as overcast.

c¢) Wind Speed and Direction

196. Wind could be the biggest and most influential weather fact. So, it is extremely important
to know the direction and velocity. The Wind Rose model is used to understand wind factors.
The wind rose (Figure IV:3) provides an overview of prevailing wind conditions within the
project area.

197. The wind rose for project area shows how many hours per year the wind blows from the
indicated direction. From all the wind rose diagrams it can be said that the region is
predominantly characterized by East-Southeast, South-East and South-Southeast wind flow.
The average wind speed ranges from 5 to 19 km/h during maximum period in a year.
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Figure IV.3: Wind rose Diagram in Project Area
2. Topography

198. Topography is the configuration of a land surface including its relief and contours, the
distribution of mountains and valleys, the patterns of rivers, and all other features, natural and
artificial, that produce the landscape. Although Bangladesh is a small country, it has
considerable topographic diversity. It has three distinctive features: (i) a broad alluvial plain
subject to frequent flooding, (ii) a slightly elevated relatively older plain, and (iii)) a small hill
region drained by flashy rivers. Nearly 12.5 percent area of Bangladesh in north northeast and
south-southeast regions is hilly, 8.5 percent in the north centre and North West is flood free
terrace land and 79 percent area is level land prone to seasonal inundation to variable depths.
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Figure IV.4: General Topography of the Project Road Area

199. The DBR upgrading program site belongs to the Level Shallowly Weathered terrace
land with shallow and deep drainage valleys (bydes). Saucer shaped seepage zone may occur
at places like the Nogda, Pubail and Purbachal beels where the run-off channels meet.
Seepage and run-off water of the Nagda beel is sheded in the Sitalakkhya near Ghorasal and
Turag near Tongi. The accumulated water from the Purbachal beel is sheded to the Balu
channel near Ulukhola bazar. Occurrence of the Pubail beel in the west and Savar beel in
southwest receive seepage during dry season and run-off from adjacent uplands during the
monsoon. The Madhupur Tract uplands extend toward Mymensingh via Gazipur forming a large
land mass between Gazipur, Mymensingh and Tangail districts. This upland tract is covered by
deciduous sal forest managed by the Bangladesh Forest Department (BFD). The terrace land
over which the DBR passes is level and gently sloping toward the southeast (SRDI 1963).

200. This landscape is used for cultivation of irrigated and rain fed paddy, RAJUK and
several land developers filling large parts of this landscape along the DBR alignment to expand
residential area. Filling of level agriculture land and swamps along the DBR alignment may
change the local relief affecting surface drainage locally. Moreover, land filing along the DBR
alignment may induce rise of water level in Balu and Shitalakshya channels to inundate the
adjacent areas. Unless the storm water from along the DBR alignment is managed properly and
coordinated with a drainage system of adjacent residential sites, it may induce water logging in
adjacent level land.

3. Physiographic Features

201. The physiography is the form of the earth’s surface. In Bangladesh this may be
classified into three distinct physiographic regions (a) floodplains, (b) terraces, and (c) hills.
Each physiographic region has unique distinguishing characteristics. The three main
physiographic regions can be further subdivided into 24 sub-regions and 54 sub-units.

202. The project road alignment area lies in the Jamuna (Young Brahmaputra) floodplain and
mostly in Madhupur Tract physiographic unit. Madhupur Tract (is located in the central part of
Bangladesh comprising greater Dhaka and Mymensingh districts, between the courses of the
Old Brahmaputra and the Jamuna Rivers. Towards the south, this physiographic sub-region
extends to as far as Dhaka, the capital of the country. Madhupur Tract measures about 4,105
sq km. Comparable to the Barind Tract, the area belongs to a Pleistocene terrace consisting
mainly of red coloured and mottled clays. It is characterised by plateau-like hillocks varying in
height from 9 to 18.5m, and a dendritic drainage pattern, typical of all Pleistocene terraces in
Bangladesh. The valleys, mostly flat, are cultivated. The Madhupur jungle contains Shal trees
(Shorea robusta), the hardwood which is second to teak in value.
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4. Geology and Soil

203. The Madhupur Tract occurs in the north central hydrological region (WARPO 2000) of
Bangladesh. The Madhupur Tract consists of vertically homogeneous unconsolidated clayey
sediments down to 10.0m near to the Dhaka city becoming thinner toward east and southeast
parts. The dissected deeply weathered sediments show variable drainage patterns, valley width
and land type. The sediments of Madhupur tract until the 1960s was known as Pleistocene
deposits but later based on findings of others the age-old idea changed. The observation of
SRDI indicated that the sediments of the well-drained terrace land resemble the Dupi-Tilla
sediments and shallowly weathered imperfectly drained terrace sediments resemble to the
Tipam-Surma sediments (FAO 1971). The vertical homogeneity of Madhupur Tract sediments
may be an indication that the sediments were probably deposited during the Plio-Pleistocene
period under estuarine condition. This assumption cannot be confirmed yet because the
sediments lack stratification and/or marine fossils (animal or plant).

204. The soils of Deeply Weathered Madhupur Tract are strong brown, well structured,
strongly acidic, fine textured underlain by an unaltered clay layer at several meters depth.
Highlands of the Madhupur Tract along N1, N2, N3 and N4 highways are being occupied for
industrialization as the landscape is flood free and is linked with the highway network. These
soils are suitable for a wide range of land uses like forestry, horticulture, urbanization and
recreation. Soil of the level terrace land is weakly structured, acidic clay in subsoil that lies on
an unaltered substratum within 50cm from surface. The pioneer grasses probably colonized the
landscape that was cleared by early settlers several centuries back to bring the land under
agriculture. The upland soils were considered less suitable for sedentary agriculture by early
settlers than the imperfectly drained soils. They from consideration of drainage condition
preferred the imperfectly drained level land for sedentary agriculture while the indigenous
people (Garo and rakhain) preferred the terrace uplands for shifting cultivation (SRDI 1963,
1965).

5. Water Resources and Hydrology

205. Bangladesh and the western portion of the Indian State of Bengal are located within the
‘Bengal Basin’. According to Rahman et al (2003), this basin includes the world’s largest river
delta, which is 140,000 square kilometers (the Ganges-Padma, Jumna-Brahmaputra-Tista and
Meghna rivers and numerous tributary complexes) and the world’s largest submarine fan
complex (the Bengal Fan). These river systems carry a combined annual sediment load of 1.5
to 2.4 billion metric tons.

206. The headwaters of both the Ganges-Padma and Brahmaputra-Jamuna-Tista river
systems are situated in the Himalayas ranges. Water in the Meghna River, originates from the
Shillong Plateau. It drains one of the heaviest rainfall areas of the world. As a result of these
extensive catchments, flooding is an annual occurrence in Bangladesh and occurs mainly
during the rainy season between May to October when the rainfall in the catchments is at its
maximum intensity.

207. Bangladesh has an average annual surface flow of approximately 1,073 million acre feet
(MAF), of which about 870 MAF (93%) are received from India as inflow and the remaining 203
MAF (7%) as rainfall. This water is enough to cover the entire country to a depth of 9.14m.
About 132 MAF (65% of rainfall and 12% of total) is lost to evaporation each year (114.30 cm),
the remainder flows out to the Bay of Bengal.

208. Bangladesh is located over a subsiding basin of tectonic origin with a great thickness of
sedimentary strata. This forms an unconsolidated alluvial deposit of recent age, overlaying
marine sediments. The near surface Quaternary alluvium contains good groundwater aquifer
characteristics (transmission and storage coefficients). The typical groundwater storage
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reservoirs in Bangladesh have three divisions: upper clay and silt layer, a middle composite
aquifer (fine to very fine sand) and a main deep aquifer consisting of medium to coarse sand.

209. Average annual rainfall in the country varies from greater than five meters in the
northwest to less than 1.5 meters in the west. The majority of Bangladesh receives between 1.5
and 2.5 meters of precipitation annually (Reimann, 1993) and the Project area is located in a
relatively high rainfall area. Under natural conditions a large proportion of the precipitation
enters surface water as runoff and a large proportion infilirates through the soils to groundwater
aquifers. Most rivers in Bangladesh lose water to groundwater aquifers during the wet season
and gain water from February through April (Pitman, 1993). The rate of water transfer depends
on the extent which the river is incised into permeable aquifer materials.

210. Groundwater levels in most of Bangladesh are within two meters of the ground surface
during July through October. Groundwater levels during the dry season vary across the country
depending upon the proximity to surface water, depth and type of aquifer, extent of irrigation,
and many other factors.

211. Known as the Towns of Rivers and the Country of Ponds Bangladesh is one of
Countries with most densely rivers in the world. Due to Interconnected waterways the river
transport is very developed. The total length of Inland river shipping is about 6000km.
Bangladesh is one of the estuaries of Ganges Rivers having 230 small and Larges River.

212. Harmony with the natural environment give full consideration to the characteristics of the
highways in plain area, do not deliberately pursue a high-standard alignment, follow and make
full use of the terrain to reduce the destruction of the natural environment to the greatest
extend; consider the water system and agricultural network irrigation along the route ,and
properly design the drainage water environment protection; pay attention to the restoration of
natural vegetation ,cover up the traces of artificial damage, and implement the concept of
environmental protection throughout the design in all aspects.

a) Surface Water

213. The project road alignment crosses Sitalakhya River, Balu River, and Turag River at
several locations. There are also significant numbers of beels and canals in and around the
project locations. Besides, there are few numbers of ponds and ditches available in the project
area. A hydrological map of the project area is given in Figure 1V.5.

Sitalakhya River,Kanchan Bridge Turag River,Ulokhola Bridge

Figure IV.5: Surface Water Bodies along the Project Road

214. The wetland areas in Bangladesh and at project site have shrunk due to land use
conflicts, watershed degradation in catchments within and beyond Bangladesh border and
water diversion up stream. Pollution of open water bodies due to use of pesticides in
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agricultural land, solid wastes and fish culture affected aquatic bio-diversity and wetland
environment. The key issues related to surface water quality at the project area is the use of
surface water for domestic, agricultural and industrial uses instead of exhausting the
groundwater and disposal of domestic and municipal wastes in the water bodies.

215. The surface water at project site depends on rainfall, run-off from Bhawal-Madhupur
tracts that occur at project site. The Bangsi and Banar drain the Madhupur tract that flow toward
southeast and merge into the deep gorge (WARPO 2000). The landscape has an overall
southeast gradient hence DBR upgrading program along the existing bypass road alignment
will not affect local or regional hydrology. Adequate east west openings on road embankment
exist already to avoid drainage impedance during a monsoon.
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b) Groundwater

216. The recharge of the aquifer in the project area is predominantly from deep percolation of
rain and flood water. The actual recharge is apparently much less than its’ potential, leading to
substantial lowering of the seasonal water table. Reportedly, the ground water level in the
Project area during the dry season has been going down every year. Possible causes of this
decline are most likely the compound effects of reduced rainfall, pronounced droughts,
increased temperature and reduced of river flow in the dry period.

217. Due to continuous depletion of water level many hand tube wells suffer layer failure
problems and abandoned or replaced by tap. Some hand tube wells are also abandoned for
availability of tap line not for layer failure. Tap is much convenient than hand tube well which
need muscle power during water withdrawal, and when groundwater layer stay at minimum
level elevation (msl) in dry season water withdrawal become very tedious job by hand tube well
for drinking and other domestic purposes. Water supplied to tap from irrigation deep tube well
for drinking purpose. But people now use tap water for drinking and for all other domestic and
household uses. Ponds and other sources of surface water are now used only for cultivation of
fish and animal birds rearing.

218. The deep groundwater table (DGWT) in terrace land (Project area) fluctuates between
15.0m and 20.0m during the dry season and reaches to the surface during rainy season.
Groundwater in terrace lands is over exploited due to domestic, industrial and agricultural uses
and the draw down is near to 7.0m during dry season. Further exploitation of the DGW table
due to increased agricultural and industrial uses may create imbalance between water demand
and water recharge at project site to affect the poor people (WARPO 2000).

6. Seismicity

219. Bangladesh is situated in one of the most tectonically active regions in the world. Here
is where three major plates meet (the Indian Plate, the Tibet Sub-Plate, and the Burmese Sub-
Plate). The project area is located over the Indian Plate, which is moving north. However due to
the location of relevant plates, fault lines and hinge zones, Bangladesh itself is divided into
three seismic zones, based on the ranges of the seismic coefficient (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). 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 (Zahiruddin, 1993). As per the seismic zone classifications, project road
falls in zone Il means medium seismic intensity (Figure 1V.7).
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INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

7. Natural Hazards

220. In Bangladesh, due to its unique geographic location, suffers from devastating tropical
cyclones frequently. The funnel-shaped northern portion of the Bay of Bengal causes tidal when
cyclones make landfall due to which thousands of people living in the coastal areas are
affected. Some of the most devastating natural disasters in recorded history with high
casualties were tropical cyclones that hit the region now forming Bangladesh (Wikipedia, 2015).
The project area does not fall under the risk zone of cyclone (Figure IV.8).

221. Due to its geographic location, flood occurs regularly in the project area (Figure
IV.9).however, the topography of the surrounding area is being been considerably changed due
to rapid land filling by land developers and it has been envisaged that the floodplain of the Balu
and Lakhya rivers would progressively be encroached by rapid filling. Considering the present
land filling trend and future urbanization, the water levels of both Balu and Lakhya will rise. With
the rising of the water level of the surrounding rivers and unpredictable local heavy rainfall in a
short duration due to climate change, the crest level of the road needs to be determined.
Hence, an accurate estimation of high-water level design within the study area is a must. The
Lakhya River drains surface runoff from a large catchment area lying in the central forest area
and flow of the old Brahmaputra River. Additional inflows to the system originate from Balu,
which drains a small catchment to the west of Lakhya. The Lakhya River joins the Dhaleswari,
downstream of the Buriganga Confluence. The drainage of the surrounding areas is mostly
dependent on the water levels of the peripheral rivers.
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8. Ambient Air Quality

222. The actual contribution that individual developments, actions or sources of air pollutants
make to the local air quality is extremely difficult to categorically specify. This is because air, by
its nature is very mobile, mixes quickly and is difficult to predict because it is greatly affected by
ambient conditions such as the weather and microclimatic conditions.

223. The activities, which generate modify atmospheric air quality, are transportation (i.e.,
motor vehicle emissions); industry; domestic and construction. The principal sources of air
pollution due to road projects are hot mix plants and machinery used during construction phase
and the vehicles that ply over it during the operation phase. The major pollutants of significance
to roadside air quality, on account of vehicular emissions, are particulate matters (PM1 and
PMgs), sulphur dioxide (SO.), nitrogen oxides (NOx), hydrocarbons (HC), carbon-monoxide
(C0O), and total volatile organic carbon (TVOC).

224. Dispersal of pollutants depends upon factors like prevailing wind direction and other
weather conditions, atmospheric stability, height of the source, NOx, SOx or relevant to
photochemical smog rather than roadside.

225. There are several numbers of small and big factories/industries located in the project
and this area is also known as industrial zone of Bangladesh. Most of the industries are related
to manufacturing of garments, shoes, iron, pharmaceuticals and etc. in addition to these
industries there are also some food and beverage factories situated along the project corridor.
Moreover, there are significant numbers of brick kilns situated along the project corridor.
Therefore, air pollution is localized and comparatively higher at the beginning part of the project
corridor than the end segment. In addition, air pollution in the project area is from road dust,
black smoke from diesel engines, construction dust, windblown dust from agricultural lands,
domestic heating and cooking, and transportations.

9, Noise and Vibration

226. Excessive noise is a potential issue for both human and biological receivers and can
cause a range of negative issues, from mild annoyance and moderately elevated levels of
aggression to significant disturbance of behavioral pattems and in severe cases temporary or
permanent hearing loss. According to World Health Organization’s Guidelines for Community
Noise (1999), daily sound pressure levels of 50 decibels (dB) or above can create discomfort
amongst humans, while ongoing exposure to sound pressure levels over 85 dB is usually
considered the critical level for temporary hearing damage.

227. Three primary sources of noise have been identified in the project area:

¢ Road Traffic: Road traffic is one of the major noise sources in the project area. The
project road is common route of transportation for several districts which is recognized
as Dhaka City Bypass Road. This highway carries a relatively high volume of both
motorized and non-motorized vehicles, resulting in road traffic noise impacts along the
road corridors.

¢ Industry: The beginning and the end part of the project area has several industries and
factories. Noise are generating from these industries and manufacturing factories in the
project area. However, noise from agro based industries are negligible but other type of
industries, especially, road side brick crushing plant create severe noise in the
influenced area.

e Commercial Areas: There are some commercial or refreshment areas where always
significant number of people gather and makes chaos continuously. This is another
source of noise pollution along the road.
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C. Biological Environment

1. Bio-ecological Zones

228. Within a relatively small geographic boundary, Bangladesh enjoys a diverse array of
ecosystems. Being a low-lying deltaic country, seasonal variation in water availability is the
major factor, which generates different ecological scenarios of Bangladesh. Temperature,
rainfall, physiographic variations in soil and different hydrological conditions play vital roles in
the country's diverse ecosystems. The ecosystems of Bangladesh could be categorised into
two major groups, i.e. (i) land based and (ii) aquatic. The land-based ecosystems include forest
and hill ecosystems, agro-ecosystems and homestead ecosystems; while seasonal and
perennial wetlands, rivers, lakes, coastal mangroves, coastal mudflats and chars, and marine
ecosystems fall into the aquatic category.

229. Each of the ecosystems has many sub-units with distinct characteristics as well. [IUCN
Bangladesh in 2002 classified the country into twenty-five bio-ecological zones. The project
road alignment falls in the Madhupur Sal Tract and Brahmaputra-Jamuna Floodplain bio-
ecological zone (Figure IV.7).

230. The Madhupur Sal tract extends across the district of Gazipur, Tangail and
Mymensingh. The boundary between this ecosystem and its surroundings are generally sharp
and well defined. Undulating Sal forest is the main ecological feature of this zone. This region is
enriched with high floral diversity, but unfortunately, over 70% of the Sal forest area is either
already degraded or encroached. The Madhupur Sal tract is dominated by the presence of Sal
(Shorea robusta) tree. Records show that the Bengal tiger and One-homed rhinoceros, both of
which have become extinct from this zone now, had healthy population in the past. However,
due to continuous habitat destruction most of the wildlife of this region are either extinct or in
vulnerable condition. The Brahmaputra floodplain situated in greater Mymensingh and Dhaka
districts comprises the active channel of the Brahmaputra River and the adjoining areas of the
young floodplain lands formed since about 1780, when the river shifted to its present course
(i.e. the Jamuna River) to the south of Dewanganj in Jamalpur district. The main river course is
strongly braided and consists of several interconnecting channels. This floodplain posse a
unique variety of plants, medicinal herbs, fruit yielding trees, many jungle shrubs, creepers and
climbers, flowering trees etc., many of which yield valuable products. Bushes of reeds and
canes are also found here. The faunal diversity in this zone is also rich. Leopard was frequently
sited in this zone. The most common poisonous snake is the Banded kraitin this area, which
could easily be identified by its broad black and yellow bands (IUCN, 2002f).
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2. Biodiversity

231. The status of terrestrial and aquatic floras and faunas at the project site were assessed
from visual observations, review of literature, and information documented by other agencies.
The project area consists of several ecological subsystems e.g. open agricultural land,
homesteads, and roadside vegetation. The open agriculture land ecosystem dominates the
area providing widespread habitat types for various species of flora and fauna under flooded
and non-flooded conditions. The vegetation covers of agricultural lands are different crop
species, weeds and other herbaceous plants species. The faunal species in the agriculture land
and roadside bush ecosystems include birds, amphibians, fish, snakes rodents and a few
mammals. The homestead ecosystem provides the main tree covered areas within rural
Bangladesh including the project site. The homesteads are covered by fruit, timber, fuel wood,
medicinal plants and various multipurpose tree species. The wildlife species in homestead
ecosystem include the birds, amphibians, reptiles, rodents and mammals like mongoose,
jackal, cats, monkey, etc. Many of the species including mammals are vulnerable or/and
endangered in Bangladesh due to habitat loss, over exploitation, natural calamities and lacking
of management. The project command area is not the specific habitat for any particular species
of flora and fauna hence none such species will be specifically affected due to project
implementation.

a) Diversity of Terrestrial and Aquatic Flora
Terrestrial Flora

232. The project influence area (PIA) is highland with mixed vegetation. Crops, vegetables
are cultivated at the surrounding mainly include rice, wheat, tobacco, comn, nut, rabi crops and
variety of homestead vegetables. A sizeable number of fruit trees with economic value have
been observed in the PIA. The fruit trees include jackfruit, mangoes, litchi, banana, coconut,
blackberry etc. and timber trees include mehegoni, neem, epil-epil, koroi etc. Considerable
number of trees and bushes in the PIA site provide habitat for birds and other animals. The
composition of plant community includes low growing grasses, trees, herbs and shrubs. The
data collected from the field survey and suggests that the predominant species are those of
cultivated vegetables and trees. A detailed list of terrestrial floral species found in the project
area is shown in Table IV-1.

Table IV.1: List of Plants in the Project Area

Ata Annona squamosa Bullock’s heart
Akashmoni Acacia aurculiformios

Akanda Calotropis procera Swallow wort
Ishw Armol Hemidesmus indicus Indian sarasaparilla
Ashok Saraca indica Ashoka

Aurjun Terminalia arjuna Aurjun

Amra Spondias pinnata Wild mango

Am Managifera indica Mango

Babla Acacia nilotica

Bashak Adhatoda vasica Malabar Nut Tree
Bamboo Bambosa spp.

Banana Musa sapientum

Bel Aegle marmel os Wood apple

Bet Calamus rotung

Banar Lathi Cassia fistula Indian laburnum
BoknaNeem Melia azadirach

Boroi Zizyphusm auritiana

Bot Ficus benghala nsis Banyan tree
Chatim Alstonia scholaris Chatian
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Common Name

Scientific Name

English Name

Chalta Dellenia indica

Coconut Cocos nucifera

Debdaru Polyalthia longifolia -

Dhundul Luffa 65eregrine 65/ Sponge gourd
Dalim Panica granatum Pomegranate
EpilEpil Leucaenaleucocephala

Eucalyptus Eucalyptus citriodora

Gab Diospytos 65eregrine River ebony
Jarul Lagerstroemia speciosa Giant crepe-myrtle
Jolpai Elaeocarpus robustus Olive
Kalpanath/Kalo megh Andrographis paniculata Creat
Karamcha Carissa carandas Karuanda
Kamranga Averrhoa carambola Carambola apple
Kathal Artocarpus heterophyllus Jackfruit
Koroi Albizzia procera Porrot tree
Kodbel Feronia limonia

Lebu Citrus aurantifolia Lemon

Litchi Litchi chinenss

Mehedi/Mendi Lawsonia inermis -

Mehogoni Swietenia mahago ni

Mochi Ganda/Mochkanda Pterospermum acerifolium Hatipaila
Nayantara Vinca rosea Pri winkle
Nishinda Vitex negundo Five leaved caste tree
Papaya Carica papaya Papaw tree
Payara Psidium guajava Guava

Racta Jaba Hibiscus rosa-sinensis Rose of china
Radhachura Peltophorum pterocarpum Copperpod
Raktadrun Leucas sibiricus

Racta Chandal Pterocarpus santalinus Red sanders
Sal Shorea robusta

Segun Tectona grandis Teak

Shimul Bombax ceiba

Shishu Dalbergia sisoo

Sofeda Manilkara zapota Sapota

Tentul Tamarindus indica Tamarind
Venna Ricinus communes

Zamrul Syzygium samarangense

Ziga Lannea coromandelica

233. The roadside trees along the project corridor are primarily planted by the RHD.
Additionally, there are also private plantation along the impacted corridor due to the road up
gradation. Therefore, there are different authorities who are the owner of the trees along the

project road.
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Figure IV.11: Roadside Vegetation along the Project Corridor

Aquatic Flora

234. Different types of aquatic flora species were recorded in the project area. The most
abundant hydrophytes in the project area are Kochuripana (Eichhomia crassipes), Topapana
(Pistia stratiotes), Khudipana (Lemna minor) Pata Jhajii (Vallisneria spiralis), Shapla
(Nymphaea sp.), Kolmi (lpomoea aquatica), Helenchaa (Enhydra fluctuant), and Duckweed
(Spiredella sp.). Numerous algae (e.g. Spirogyra and Scytonema) and amphibian plant, Dhol
kolmi (Ipomoea fistulosa) are also found in the road side water bodies.

b) Conservation Status

Both endangered/threatened floral species and exotic species are found in the project AOI. The
endangered/threatened species are listed in Table IV.2 and Exotic species (introduced) are
listed in Table 1V.3.

Table IV.2: Endangered/Threatened Floral Species Found in the AOI (Source: Field Survey 2017)

1 Hopea odorata Telsur Both side of Road
2 Borassus madagascariensis Tal EN Both side of Road
3 Pteris sp Pteris CR Both side of Road
4 Phyllanthus indofischeri Amloki VU Both side of Road
5 Euphorbia vezorum Bara dudhi VU Both side of Road
6 Bambusa nutans Bash VU Both side of Road

*Abbreviation: CR: Critically Endangered; VU: Vulnerable; EN: Endangered
**not all species red listed globally are not red listed in Bangladesh

Table IV.3: Exotic Floral Spedes Found in The Project AOI (Source: Field Survey 2017)

1 Acacia auriculiformis Akashmoni Both side of Road
2 Acacia nilotica Babla LC Both side of Road
3 Eucalyptus sp. Eucalyptus LC Both side of Road
4 Bombaxceiba L. Shimul Tula LC Both side of Road
5 Leucaena leucocephala Epil Epil NE Both side of Road

*Abbreviation: CR: Critically Endangered; VU: Vulnerable; EN: Endangered
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c) Diversity of Terrestrial and Aquatic Fauna

Terrestrial Fauna

235. The diversified habitat and ecosystem in the project area support various types of
animals as given in Table IV-4. Primary and secondary mode was adopted for identification of
fauna. Most of the birds are identified through direct observation rather than from people. Most
of the Amphibians, Reptiles and Mammals were identified by using books and description of the
local people during the field survey. The list of these species with their vulnerability status is

given at Table IV-4.

Table IV.4: List of Fauna Identified in and around the Project Area

Scientific Name English Name Local Name ——
Status

Class: Amphibia

Bufo mel anostictus Common Toad Kuno bang LC
Hoplobatrachus tigerinus Bull Frog Kola bang LC
Euphlyctis cyanophlyctis Skipper Frog Kotkoti bang LC
Class: Reptilia

Hemidactylus flaviviridis Common House Lizard Tiktiki LC
Calotes versicolor Common Garden Lizard Rokto-chosha LC
Mabuya carinata Common skink Anjon LC
Varanus bengalensis Bengal monitor Gui shap NT
Xenochrophis piscator Checkered keelback Dhora shap LC
Amphiesma stolata Stripped keelback Dora shap LC
Enhydris enhydris Common smooth water snake Paina shap LC
Ahaetulla nasutus Common vine snake Laodoga shap LC
Atretium schistosum Olive keelback Maitta shap LC
Class: Aves

Phalacrocorax niger Little cormorant Paan-kowri LC
Dendrocygna javanica Lesser Whistling-duck Shorali LC
Ardeola grayii Indian pond heron Kani bok LC
Casmerodius albus Great egret Sada bok LC
Egretta intermedia Intermediate egret Mazla bok LC
Egretta garzetta Little egret Choto bok LC
Bubulcus ibis Cattle egret Go-bok LC
Nycticorax nycticorax Black-crowned night heron Nishi bok LC
Ixobrychus cinnamomeus Cinnamon Bittern Lal bok LC
Ixobrychus sinensis Yellow Bittern Holud bok LC
Anastomus oscitans Asian Openbill Shamuk-khol LC
Haliastur indus Brahminy kite Shankho chil LC
Milvus migrans Black kite Bhubon chil LC
Elanus caeruleus Black-shouldered kite Katua Chil LC
Actitis hypoleucos Common sandpiper Kada Khocha LC
Tringa stagnatilis Marsh Sandpiper Bil Batan LC
Glareola lactea Small Pratincole Chhoto Babui Batan LC
Metopidius indicus Bronze-winged Jacana Jolpipi LC
Columba livia Rock pigeon Jalali Kobutar LC
Spilopelia chinensis Spotted dove Tila Ghughu LC
Streptopelia decaocto Eurasian collared dove Konthighughu LC
Streptopelia tranquebarica Red-collared Dove Lal Ghughu LC
Treron phoenicopterus Yellow-footed Green Pigeon Holdeypa Harial LC
Psittacula krameri Rose-ringed parakeet Tia LC
Amaurornis phoenicurus White-breasted waterhen Dahuk LC
Eudynamys scolopacea Asian cuckoo Kokil LC
Centropus sinensis Greater coucal Kanakua LC
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English Name

Local Name

IUCN
NETH

Cuculus micropterus Indian cuckoo Bou-kotha-kao Pakhi LC
Hierococcyx varius Common hawk cuckoo Chokhgelo Pakhi LC
Cacomantis merulinus Plaintive Cuckoo Koroon Papia LC
Athene brama Spotted owlet Khuruley Pencha LC
Tyto alba Barn owl Laxmi Pencha LC
Apus nipalensis House swift Ghor Batashi LC
Cypsiurus balasiensis Asian palm swift Nakkati LC
Alcedo atthis Common kingfisher Choto Maachranga LC
Halcyon smyrnensis White-throated kingfisher Sada buk Maachranga LC
Merops orientalis Little Green bee-eater Suichora LC
Merops leschenaulti Chestnut-headed Bee-eater Khoiramatha Shuichora LC
Megalaima haemacephala Coppersmith barbet Choto Basanta Bauri LC
Psilopogon asiaticus Blue-throated barbet Neelgola Boshonto LC
Psilopogon lineatus Lineated barbet Gurkhod LC
Dendrocopos macei Fulvous-breasted woodpecker Pakra Kaththokra LC
Dinopium benghalense Black-rumped flameback Kat hthokra LC
Lanius cristatus Brown shrike Khoira Latora LC
Lanius schach Long-tailed shrike Bagha tiki LC
Oriolus xanthornus Black-headed oriole Holdey Pakhi LC
Corvus splendens House crow Pati Kak LC
Corvus levaillan tii Jungle crow Dar Kak LC
Dendrocitta vagabunda Rufous treepie Hanrichacha LC
Dicrurus macrocercus Black drongo Fingey LC
Dicrurus aeneus Bronze Drongo Chota, Fingey LC
Artamus fuscus Ashy woodswallow Metey Bonababil, Latora LC
Pericrocotus cinnamomeus Small minivet Sat saili LC
Copsychus saularis Oriental magpie robin Doel LC
Aegithina tip hia Common iora Towfik LC
Acridotheres fuscus Jungle myna Jhuti Shalik LC
Acridotheres tristis Common myna Bath Shalik LC
Sturnus malabaricus Chestnut-tailed starling Kath Shalik LC
Pycnonotus cafer Red-vented bulbul Bulbuli LC
Pycnonotus jocosus Red-whiskered Bulbul Shepahi Bulbul LC
Orthotomus sutorius Common tailorbird Tuntuni LC
Bradypterus thoracicus Brown Bush Warbler Palasi Froringfutki LC
Nectarinia asiatica Purple sunbird Beguni Moutushi LC
Nectarinia zeylonica Purple-rumped sunbird Moutusi LC
Passer domesticus House sparrow Charui LC
Ploceus philippinus Baya weaver Babui LC
Anthus rufulus Paddyfield pipit Dhani Tulika LC
Motacilla alba White wagtail Dhola Khonjon LC
Parus major Great tit Boro Tit LC
Upupa epops Eurasian Hoopoe Hudhud Pahkhi LC
Class: Mammalia

Pteropus giganteus Flying Fox Badur LC
Pipistrellus coromandra Indian Pipistrelle Chamchika LC
Megaderma lyra Greater False Vampire Badur LC
Herpestes edwardsii Common Mongoose Bara benji LC
Herpestes auropunctatus Small Indian Mongoose Benji LC
Felis chaus Jungle Cat Ban biral NT
Vulpes bengalensis Bengal Fox Khek shial VU
Viverricula indica Small Indian Civet Khatash NT
Rattus rattus Common House Rat Indur LC
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Bandicota indica Bandicoot Rat Bara indur LC
Mus musculus House Mouse Nengri indur LC
Suncus murinus House Shrew Chicka LC

Aquatic Fauna

236. Fish is the most important aquatic fauna of the project areas, along with other groups.
The aquatic fauna includes Prawns (Macrobrachium spp.), crabs, snails (Pila, Vivipara, Lymna
etc.), freshwater mussels (Lamellidens sp.) etc. invertebrates and several species of fish.
Kolabang (Rana tigrina);Guishap (Varanusbengalensis) and Matia sap (Enhydrisenhydris) are
common. The aquatic birds are Pancowri (Phalacrocoraxcarto), Kanibok (Ardeolagrayii),
Sadabok (Egrettagarzetta), Borobok (Egrettaalba), Machranga (Halcyon pileata), Dahuk
(Gallicrexcinerea), and winter migratory birds — Balihash (Dendrocygnajavanica) and Chakha
(Tadornaferruginea).

237. The ponds and burrow pits within RoW are presently used for fish culture or fish
stocking. There is no natural stream or wetland within the RoW so upgrading the DBR will not
impact local or regional hydrology. The wetland ecology will not be impacted as the road
upgrading program will pass along the alignment of the existing bypass road. Fisheries and
natural species of fish will not be affected significantly with the implementation of the DBR.
Rather it will facilitate faster transportation of marine fishery catches to different interior
markets. Water in Sitalkkhya is heavily polluted from sewerage discharge and effluents from the
textile, fertilizer and other industries affecting the aquatic lives. No aquatic mammal like Dolphin
was observed in the Rivers along the project road.

3. Environmentally Sensitive Areas

238. The Bio-ecological zones defined by IUCN (2000) for Bangladesh are the protected
landscapes considering their ecological importance. The eco-resources of the country depleted
chronologically due to demographic pressure, natural calamities, poor enforcement, poor
management and land use conflicts. Hence, GoB considered several of the sites as
environmentally sensitive and declared as protected areas through gazette notifications.
Amongst the notified 29 ecologically sensitive landscapes the estuarine land, wetland,
mangrove forest and virgin hill forests are also included. Three sites in the Sundarbans, one
Hakaluki Haor in Sylhet and one in Tanguar Haor at Sunamganj and Char kukri mukri at Bhola
district have been notified as Ramsar Convention Sites. The historical site and structures,
cultural structures, archaeological sites and national monuments are also the declared
protected sites. The MoEFCC and other Ministries also declared some sites as protected
through notification. The Turag and Shitalakshya River has been declared as Ecologically
Critical Area (ECIA) which are located along the project corridor.
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239. The northwest site of DBR was covered by deciduous sal (Sorea robusta) forests
hundreds of years ago. Few sparsely distributed evergreen species still exist there within the
sal forest. Rain fed paddy used to be cultivated in level terrace lands and valleys of the
Madhupur Tract. Bangladesh Forest Department (BFD) planted several indigenous and exotic
timber and/or fuel wood species on roadsides under social forestry programs. The natural sal
forest of the Madhupur Tract depleted due to over exploitation, mismanagement, demographic
pressure and deteriorated law and order situation. In Bangladesh roadside tree planting began
after the Moghal period. The British institutionalized the culture of planting trees on roadsides
particularly in the west part of Bangladesh and appointed an Arboriculturistin C&B Department.
The BFD planted timber and fuel wood species on roadside since the beginning of the 1980s.
Few NGOs named CARE, SIDA and Proshika later joined hands with BFD in tree planting
culture to generate employment opportunities for the rural poor and to boost timber, industrial
raw material and fuel wood production. There are over 50,000 smalls (less than 30 cm girth at
waist height), 80,000 mediums (30-50 cm girth at waist height) and over 30,000 large (over 50
cm girth at waist height) trees on DBR side that might be impacted by the project. No natural or
planted forest exists along the DBR alignment at present. However, as per the social and
resettlement survey only 10782 trees will be impacted due to project intervention.

D. Environmental Quality Test

240. The existing environmental quality in the project influence area serves as the basis for
identification, prediction and evaluation of potential environmental impacts of the proposed
project interventions. The baseline environmental quality has been assessed through field
studies during 16"and17" July, 2019 within the impact zone and analysis the information for
various components of the environment, viz. air, noise, water, and soil. The sampling locations
were in the following FigurelV.13.

SRBG-SEL-UDC Page | 71



¢L | @3ed Jan-13s-99ys

eaJy P3foid 3y} ul uo1Id3||0) sajdwes Jo suoieIo] :ET°Al 34nSi4

1se1 woneian [§)
selep soBpng m._

18l 10g @
ugjElnsUaD AANd ««
jusiaInEESy BSON (D
SEA pUNaS Hﬂ

fen my L

suoijeseq Bundwes -

fiepunag erzedn o _ _Mw:mvmsn__!.f
seny o r
1D
PEOY PUISIG

Aemyfiy jeuoiBay ——
AemyBiH [BuojeN —
yiomap Kempey —

(peoy ssedig eyeyg) ._..ﬂ_covus_'
“mynyg-wesbogag-andseplop

afieueiyn e
puaban

_.=m§ﬂ_mam1w.s.gmeﬂ

Wy 0004

SABJBWOY
I T | T I

J 0 §¢ g
pHUO  000'00ZL SEoS
@ 2an-13s-ogus
a5L SOM .;.”,W%ﬁwu._o.n Ve _— e
e 4 dIHSYINLYVd 31VAINd 0178Nd HONOM¥HL SINV1 ¥ OLNI (50L-N) avoy
NP .o 4ot (SSYd-A8 Y¥VHA) ¥NdNYAVW-VLIINHE-WY¥D083a-4NdAIAAOr 40 ONIAYHDdN
— i NOIL237700 31dINVS 40 NOILYDO1

(ddd) dIHSYINLYVd ILVAINd 2119Nd HONOYHL SINY1 ¥ OLNI
yoday 33| (S0T-N) aVOY (SSVd-A9 VIVHA) YNdNVAVIN-V.LINHE- INV¥D093a-4Nd93AAOr 40 DNIAVHDdN



UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105) IEE Report
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

1. Ambient Air Quality

241. Ambient Air quality measurements carried out during 16" to 17" July 2019 in two
locations along the Project road and the monitoring results are given in Table IV.5. The
sampling locations were selected mostly at bazar area where many people visit all day long and
maximum number of people will be the receptor of air pollution during the road construction.
Bangladesh national standards for ambient air quality are followed for the ambient air quality
analysis. The key air quality parameters (particulate matter- PM1o and PM2s, oxides of sulfur -
SOx, oxides of nitrogen — NOx, carbon monoxide- CO, Ozone-O3 and SPM) were analyzed
from samples collected at each sampling sites. The measurement results showed achievement
of all air quality standards. Based on the ambient air quality standard of DoE, air quality in the
project areas can be stated as in good condition. Particulate matter PM2svalue was 48 and
PM;1o value was 68 which are far below the DoE standard.

e R

Bhulta Mor, Narayanganj

Mirerbazar, Pubail, Gazipur

Figure IV.14:Ambient Air Quality Sampling in the Project Area

Table IV.5: Test Result of Ambient Air Quality Analysis

Project Site

Bangladesh | Durati Weath
Parameter DL | L (e (B angfaces Hration cather Method of Analysis

23.92909°N; 23.78833°N; Standard (hours) | Condition
90.45358°E 90.36849°E

SPM ug/m3 43 35 200 24 Gravimetric
PM2s ug/m?3 48 41 65 24 Gravimetric
PM1o pg/m3 68 60 150 24 Gravimetric
SO pg/m3 3.44 2.74 365 24 Sunny West-Geake
NOx | wg/m? 388 30.8 100 Annual :@iﬁi;’;gr

0s ug/m? 1.60 104 157 8 Spec":ﬂf;ﬁ:;memc
co* ppm <1 <1 9 8 CO Meter

Source: Sampling and Lab Analysis, DSCL, 2019
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Table IV.6: Monitoring Results of Weather Data

Wind
. . Humidity | Temperature | speedand
Sample ID Location GPS Location (%) °C) direction
(Km/h)
. 24 km/h
Mirer Bazar, 23.92909°N; ) ) 0 0
DBR_AAQ_01 Pubail, Gazipur 90.45358°E 9:00 | 17:00 88% 29°C from North
to East
onl. 10 km/h
DBR_AAQ 02 | Bhulta Mor, 23.78833°N; | 9400 | 17:00|  62% 349C from North
Narayanganj 90.36849°E to East

a) Applicability of Air Pollution Model for the Proposed Road

242. CALINE4 is one of the more popular Gaussian-based line source models. With
appropriate input data, simulation models can be used to predict short- and long-term air
pollution concentrations at desired locations called “receptors,” and multiple receptors can be
used to represent spatial and temporal gradients at regional, urban and local scales. The
development of the site-specific emission information that “drives” such models is not trivial.
Vehicle emissions depend on many factors, including the number, speed, type and age of
vehicles, all of which can vary significantly over the course of a day. Emission/dispersion
models do not require data from existing pollutant monitoring sites to estimate near-road
concentrations and exposures, although such information may be used to estimate the
“pbackground” component of concentrations contributed by other “local” and “regional” emission
sources, i.e., those not explicitty modeled because they are distant, too numerous, or too
difficult to simulate. The drawbacks of dispersion models include, among others, extensive
input data requirements, errors due to unmeasured variability in emissions and other
parameters, the need for accurate locational information, simplified and possibly unrealistic
model assumptions; the relevance of the background estimates, and a need for validation.

243. CALINE4, a line-source Gaussian plume dispersion model originally developed by the
California Department of Transportation to predict 1- and 8-hr CO concentrations at pre-
determined receptor positions near roadways. The model can also simulate formation and
dispersion of NO2, using a simple set of reactions to predict its formation from precursors NO
and Os, and PM, using algorithms to model deposition and settling processes. Required inputs
include roadway geometry, hourly surface meteorology, traffic volume and emission rates.
Individual highway segments are divided into a series of elements, each modeled as an
“equivalent” finite line source that is normal to the wind direction and centered at the element’s
midpoint, from which incremental concentrations are computed and summed to predict the
concentrations at designated receptors.

Receptor B i
60

North Wind Direction Wind Vector

(angle W)

Road Alignment
(angle R)

/\\lml
Direction

Figure IV.15: Depiction of Road and Receptor Coordinate System

Roadway L

4 15

Recept A
cceplor ‘_’ill

. 45
Distance (m) w
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Model setup

244, CALINE4 analyses used 1 hr runs, a straight roadway element 2 km in length, flat
surrounding terrain, a set of receptors aligned normal to the road at the segment’'s center,
downwind distances from 15 to 300 m at 15 m intervals, and a receptor height of 1.8 m. The
nominal case also assumed: mixing height = 500 m; ambient temperature = 15°C; background
concentration = 0 ppm; atmospheric stability category (SC) = D (the most common case); wind
speed = 4 m s-1; vehicle volume = 1000 vehicles hr-1; road at grade level; mixing zone width =
30 m, and an artificially high emission rate to obtain sufficient precision in model outputs. Model
predictions were subsequently adjusted to derive concentrations for a nominal emission rate of
1 g km™. The framework CALINE 4 uses is shown in Figure IV.15.

245. CALINE4 predictions strongly depend on wind angle, and the highest concentrations
outside the mixing zone are produced by a wind angle of ~10° as measured from the road
centerline; the highest concentrations on the roadway occur for winds parallel to the road. The
wind rose used for modelling purpose is given in Figure IV.3.

Results

246. The map in Figure Ill.1 shows the location map of the proposed project. Results of the
CALINE 4 model runs of CO and NO prediction for 49 evenly spaced points for 2018 (baseline
scenario) and 2043 (future scenario) are given in Figure IV.16 to IV.20 and Table IV.8 to IV.11.
None of the segments exceeded the recommended limit for CO (1 hr. conc. 35ppm) and NOy
(none for 1hr. conc.) emission set by DoE.
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UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105) IEE Report
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

Table IV.7: CALINE 4 Prediction of CO Concentration (ppm) Based on Baseline (2018) Scenario

Center Llne(Road points)
Vehicles/hr Conc at center (within 30m)

1| 23°56922.35"'N 90°2 128.64'E 22.863 14.72 | 8.8601 53601

2| 23°59245'N 90°2157.53"E 1524 22.8606 | 14.7152 8.8577 53577

3| 23°5839.19'N 90°2225.76"E 1523 22.8607 | 14.7154 8.8578 53578

4 | 23°5839.58"'N 90°2257.72"E 1573 22.8557 | 14.7054 8.8528 53528

5| 23°5827.85'N 90°2332.15"E 1578 22.8552 | 14.7044 8.8523 53523

6 | 23°5812.27"'N 90°2350.70"E 1537 22.8593 | 14.7126 8.8564 53564

7| 23°57'35.50"'N 90°24'1 24"E 1588 22.8542 | 14.7024 8.8513 53513

8 | 23°578.14'N 90°24'12.58"E 1489 228641 | 14.7222 8.8612 53612

9 | 23°56%58.95'N 90°2450.76"E 1563 22.8567 | 14.7074 8.8538 53538
10 | 23°56%3.83'N 90°2524.29"E 1632 22.8498 | 14.6936 8.8469 53469
11 | 23°5640.53'N 90°2556.34"E 1638 22.8492 | 14.6924 8.8463 53463
12 | 23°5622.39"N 90°2623.89"E 1633 22.8497 | 14.6934 8.8468 53468
13 | 23°55%8.00"N 90°2656.37"E 1785 22.8345 14.663 | 8.8316 53316
14 | 23°5538.61"N 90°2716.10"E 1765 22.8365 14.667 | 8.8336 53336
15 | 23°55619.93'N 90°2747.26"E 1783 22.8347 | 14.6634 8.8318 53318
16 | 23°54'56.50"N 90°289.61"E 1745 22.8385 14.671 8.8356 53356
17 | 23°5436.00"N 90°2831.88"E 1756 22.8374 | 14.6688 8.8345 53345
18 | 23°548.89'N 90°28'49.26"E 1744 22.8386 | 14.6712 8.8357 53357
19 | 23°5337.89'N 90°2859.56"E 1743 22.8387 | 14.6714 8.8358 53358
20 | 23°5312.16"'N 90°2914.68"E 1766 22.8364 | 14.6668 8.8335 53335
21 | 23°637.87'N 90°2949.78"E 1812 22.8318 | 14.6576 8.8289 53289
22 | 23°5244.04'N 90°309.75"E 1834 22.829% | 14.6532 8.8267 53267
23 | 23°5216.56"N 90°3025.30"E 1822 22.8308 | 14.6556 8.8279 53279
24 | 23°51%65.63'N 90°30%53.78"E 1832 22.8298 | 14.6536 8.8269 53269
25 | 23°5126.50"'N 90°3110.35"E 1832 22.8298 | 14.6536 8.8269 53269
26 | 23°51097'N 90°31'33.82"E 1855 22.8275 14649 | 8.8246 53246
27 | 23°50'43.56"N 90°3149.16"E 1788 22.8342 | 14.6624 8.8313 53313
28 | 23°5014.82'N 90°3215.22"E 1765 22.8365 14.667 | 8.8336 53336
29 | 23°5010.76"N 90°3247.38"E 1733 22.8397 | 14.6734 8.8368 53368
30 | 23°5017.97'N 90°3321.26"E 1865 22.8265 14.647 | 8.8236 53236
31 | 23°4957.16"'N 90°3341.22"E 1863 22.8267 | 14.6474 8.8238 53238
32 | 23°4926.11"N 90°3351.02"E 1855 22.8275 14649 | 8.8246 53246
33 | 23°4849.14'N 90°342.70"E 1833 22.8297 | 14.6534 8.8268 53268
34 | 23°4825.25'N 90°34'12.28"E 1865 22.8265 14.647 | 8.8236 53236
35 | 23°4754.33'N 90°347 .56"E 1875 22.8255 14645 | 8.8226 53226
36 | 23°4722.54'N 90°34'8.33"E 1865 22.8265 14.647 | 8.8236 53236
37 | 23°4651.71"N 90°3412.16"E 1898 22.8232 | 14.6404 8.8203 53203
38 | 23°4619.70'N 90°3417.47"E 1833 22.8297 | 14.6534 8.8268 53268
39 | 23°4549.71'N 90°3430.01"E 1826 22.8304 | 14.6548 8.8275 53275
40 | 23°4520.73'N 90°3446.08"E 1863 22.8267 | 14.6474 8.8238 53238
41 | 23°4451.77"'N 90°352.11"E 1756 22.8374 | 14.6688 8.8345 53345
42 | 23°4421.18'N 90°35'12.38"E 1789 22.8341 | 14.6622 8.8312 53312
43 | 23°4349.77"N 90°3512.41"E 1788 22.8342 | 14.6624 8.8313 53313
44 | 23°4327.76"'N 90°34'46.51"E 1765 22.8365 14.667 | 8.8336 53336
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UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105)
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

IEE Report

Center Line (Road points)

Vehicles/hr

Conc at center (within 30m)

45 | 23°43532'N 90°3420.97"E 1733 22.8397 | 14.6734 8.8368 53368
46 | 23°4243.25'N 90°3355.04"E 1865 22.8265 14.647 | 8.8236 53236
47 | 23°4221.20'N 90°3328.99"E 1863 22.8267 | 14.6474 8.8238 53238
48 | 23°4157.49'N 90°335.22"E 1855 22.8275 14649 | 8.8246 53246
49 | 23°4128.37'N 90°3249.46"E 1833 22.8297 | 14.6534 8.8268 53268

Table IV.8: CALINE 4 Prediction of CO Concentration Based on Future (2043) Scenario

Center Line (Road points)
_ Vehicles/hr Conc at center (within 30m)

1| 23°59'22.35"'N 90°2128.64"E 22.263 13.52 | 8.2601 4.7601

2 | 23°59245'N 90°2157.53"E 1524 22.251 13.496 | 8.2481 47481

3| 23°58'39.19'N 90°2225.76"E 1523 22.2515 13497 | 82486 | 4.7486

4| 23°58'39.58'N 90°2257.72"E 1573 22.2265 13.447 | 82236 | 4.7236

5| 23°6827.85'N 90°2332.15"E 1578 22.224 13.442 | 82211 47211

6 | 23°58'12.27"'N 90°2350.70"E 1537 22.2445 13483 | 82416 | 47416

7| 23°57'35.50"N 90°241 24"E 1588 22.219 13432 | 82161 47161

8 | 23°57'8.14'N 90°2412.58"E 1489 22.2685 13.531 8.265 | 4.7656

9 | 23°56'58.95"'N 90°2450.76"E 1563 22.2315 13.457 | 82286 | 4.7286
10 | 23°56'63.83'N 90°2524.29"E 1632 22.197 13.388 | 8.1941 46941
11| 23°56'40.53'N 90°25%56.34"E 1638 22.194 13.382 | 81911 46911
12 | 23°56'22.39"N 90°2623.89"E 1633 22.1965 13.387 | 81936 | 46936
13 | 23°55'58.00"N 90°2656.37"E 1785 22.1205 13.235 | 81176 | 46176
14 | 23°55'38.61"N 90°2716.10"E 1765 22.1305 13.255 | 81276 | 46276
15 | 23°55'19.93'N 90°27'47.26"E 1783 22,1215 13.237 | 81186 | 46186
16 | 23°54'56.50"N 90°289.61"E 1745 22.1405 13.275 | 81376 | 46376
17 | 23°54'36.00"N 90°2831.88"E 1756 22.135 13.264 | 8.1321 46321
18 | 23°54'889'N 90°2849.26"E 1744 22.141 13.276 | 8.1381 46381
19 | 23°53'37.89"N 90°2859.56"E 1743 22.1415 13.277 | 81386 | 46386
20 | 23°5312.16"'N 90°2914.68"E 1766 2213 13.254 | 8.1271 46271
21 | 23°53787TN 90°2949.78"E 1812 22.107 13.208 | 8.1041 46041
22 | 23°52'44.04'N 90°309.75"E 1834 22.096 13.186 | 8.0931 45931
23 | 23°52'16.56"N 90°3025.30"E 1822 22.102 13.198 | 8.0991 45991
24 | 23°51'65.63'N 90°30%53.78"E 1832 22.097 13.188 | 8.0941 45941
25 | 23°51'26.50"'N 90°3110.35"E 1832 22.097 13.188 | 8.0941 45941
26 | 23°51'097'N 90°31'33.82"E 1855 22.0855 13.165 | 8.0826 | 45826
27 | 23°50'43.56"N 90°31'49.16"E 1788 22.119 13.232 | 8.1161 46161
28 | 23°504.82'N 90°3215.22"E 1765 22.1305 13.255 | 81276 | 46276
29 | 23°50'10.76"N 90°3247.38"E 1733 22.1465 13.287 | 81436 | 46436
30 | 23°5017.97"N 90°3321.26"E 1865 22.0805 13.155 | 80776 | 45776
31 | 23°49'57.16"'N 90°3341.22"E 1863 22,0815 13.157 | 8.0786 | 45786
32 | 23°49°26.11"N 90°3351.02"E 1855 22.0855 13.165 | 8.0826 | 45826
33 | 23°48'49.14'N 90°342.70"E 1833 22.0965 13.187 | 8.0936 | 45936
34 | 23°4825.25'N 90°34'12.28"E 1865 22.0805 13.155 | 8.0776 | 45776
35 | 23°47'54.33'N 90°347 .56"E 1875 22.0755 13.145 | 80726 | 45726
36 | 23°4722.54'N 90°348.33"E 1865 22.0805 13.155 | 80776 | 45776
37 | 23°46'51.71"N 90°34'12.16"E 1898 22.064 13122 | 8.0611 45611
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UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105)
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

IEE Report

Center Line (Road points)

Vehicles/hr

Conc at center (within 30m)

38 | 23°4619.70'N 90°3417.47"E 1833 22.0965 13.187 | 8.0936 | 45936
39 | 23°4549.71'N 90°3430.01"E 1826 2.1 13.194 | 8.0971 45971
40 | 23°4520.73'N 90°3446.08"E 1863 22.0815 13.157 | 8.0786 | 45786
41 | 23°44'51.77"'N 90°352.11"E 1756 22.135 13.264 | 8.1321 46321
42 | 23°44721.18'N 90°35'12.38"E 1789 22.1185 13.231 8115 | 46156
43 | 23°4349.77"N 90°3512.41"E 1788 22.119 13.232 | 8.1161 46161
44 | 23°4327.76"'N 90°34'46.51"E 1765 22.1305 13.255 | 81276 | 46276
45 | 23°43'532'N 90°3420.97"E 1733 22.1465 13.287 | 81436 | 46436
46 | 23°42'43.25'N 90°3355.04"E 1865 22.0805 13.155 | 80776 | 45776
47 | 23°4221.20'N 90°3328.99"E 1863 22,0815 13.157 | 8.0786 | 45786
48 | 23°41'57.49'N 90°33%5.22"E 1855 22.0855 13.165 | 8.0826 | 45826
49 | 23°41728.37"'N 90°3249.46"E 1833 22.0965 13.187 | 8.0936 | 45936

Table IV.9: CALINE 4 Prediction of NOx Concentration (ppm) Based on Baseline (2018) Scenario

Center Lme(Road points)
Vehicles/hr Conc at center (within 30m)

1 23 5922.35N 9°°21'28 ads 24.863 | 14.023 | 10618 | 61621
2| 23°59245N 90°2157.53'E 1524 24.8606 | 13975 | 106132 | 61597
3| 23°5839.19N | 90°2225.76°E 1523 208607 | 13.977 | 10613 | 61508
4| 23°5839.58'N | 90°2257.72°E 1573 oa8557 | 13877 | 10603 | 61548
5| 23°5827.85N | 90°233215°F 1578 24.8552 | 13.867 | 106024 | 61543
6| 23°58122"'N | 90°2350.70°E 1537 208593 | 13.949 | 106106 | 61584
7| 23°5735.50'N | 90°24124°E 1588 oi85i2 | 13847 | 106008 | 61533
8| 2STBI4N | 907241258 1489 24.8641 | 14.045 | 106202 | 61632
9 | 23°5658.95'N | 90°2450.76'E 1563 o08567 | 13897 | 10605 | 61558
10 | 23°5653.83'N | 90°2524.29°E 1632 208498 | 13759 | 105916 | 61489
11| 23°564053'N | 907255634 1638 24.8492 | 13.747 | 105004 | 61483
12 | 23°5622.3'N | 90°262389°E 1633 oi8197 | 13757 | 105914 | 61488
13 | 23°5558.00N | 90°2656.37°E 178 oi8345 | 13453 | 10561 | 61335
14 ] 23°553861°N | 90°72716.10°E 1765 24.8365 | 13.493 | 10565 | 61356
15 | 23°5519.93N | 90°2747.26°E 1783 018347 | 13457 | 105614 | 61338
16 | 23°5456.50N | 90°28961°E 1745 018385 | 13533 | 10569 | 61376
17| 23°5436.00°N | 90°2831.88°F 175 248374 | 13511 | 105668 | 61365
18 | 23°548.89'N 90°2849.26° 1744 24.8386 | 13535 | 105692 | 61377
19 | 23°5337.89N | 90°285956'E 743 018387 | 13537 | 105604 | 61378
20 | 23°531216'N | 90°2914.68°F 1766 248364 | 13491 | 10.5648 | 6.1355
21 | 23°53787N | 90°2949.78°E 1812 218318 | 13399 | 105556 | 61309
22 | 23°5244.08'N | 90°309.75'E 183 208296 | 13355 | 105512 | 61287
23 | 23°5216.56'N | 90°3025.30°E 182 24.8308 | 13.379 | 10.553 | 61299
24 | 23°5155.63'N | 90°3053.78'E 1832 218298 | 13350 | 105516 | 61289
25 | 23°512650N | 90°311035°E 1832 208298 | 13350 | 105516 | 61289
% | 23°51097N 90313382 1855 248275 | 13313 | 10547 | 61266
27 | 23°5043.56'N | 90°3T49.16'E 1783 01830 | 13.447 | 105604 | 61333
28 | 23°5014.82N | 90321522°E 1765 018365 | 13493 | 10565 | 61356
29 | 23°5010.76'N | 90°3247.38°F 1733 248397 | 13557 | 105714 | 61388
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UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105)
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

IEE Report

Center Line (Road points)

Vehicles/hr Conc at center (within 30m)

30 | Z°S017.97N | 90°3321.6°E 1865 24.8265 | 13293 | 10545 | 61256
31 | 23°4957.16'N | 90°3341.22°E 1863 018267 | 13297 | 105454 | 61258
32 | 23°4926 17N | 90°3351.02°E 185 208275 | 13313 | 10547 | 61266
33 | 23%484904°N | 90°342.70°F 1833 248297 | 13357 | 105514 | 6.1288
3% | 23°4825.25'N | 90°3412.28'E 1865 208065 | 13293 | 10545 | 61256
% | 23°47543FN | 90347 56'E 1875 20825 | 13273 | 10543 | 61246
3 | 23%472258°N | 90°348.33'F 1865 248265 | 13293 | 10545 | 61256
37 | 23°4651.77N | 90°3412.16'E 189 ai80% | 13297 | 10538 | 64223
38 | 23°4619.70'N | 90°341747°E 1833 218097 | 13357 | 105514 | 61288
39 | 23°4549.71°N | 90°3430.01°E 1826 248304 | 13.371 | 105528 | 61295
40 | 23°4520.73'N | 90°3446.08'E 1863 218267 | 13297 | 10545 | 61256
M| 23°445177N | 90°35211°E 17% 208374 | 13511 | 105668 | 61365
42 | 23°4421.18'N | 90°3512.38'E 1789 248341 | 13445 | 105602 | 61332
43 | 23°4349.77'N | 90°351241°E 1783 oi8302 | 13447 | 105608 | 64333
4 | 23°4327.76'N | 90°344651°E 1765 208365 | 13493 | 10565 | 61356
45 | 23°43532N 90°3420.97'E 1733 248397 | 13557 | 105714 | 61388
46 | 23°4243.25'N | 90°335504'E 1865 208265 | 13203 | 10545 | 61256
47 | 23°422120N | 90°332899°E 1863 208267 | 13207 | 10545 | 61258
48 | 23°4157.49'N | 90733522 1855 248275 | 13313 | 10547 | 61266
49 | 23°472837'N | 90°324946'E 1833 218297 | 13357 | 105514 | 61288

Center Lme(Road points)
Vehicles/hr Conc at center (within 30m)

Table IV.10: CALINE 4 Prediction of NOx Concentration Based on Future (2035) Scenario

1 23°59 22 35" 9°°21'28 B4E 24263 | 15523 | 9418 | 55621
2 23°59245'N | 90°2157.53'E 1524 21251 | 15499 | 9394 | 55501
3 23°5839.19N | 90°2225.76'E 1523 202515 155 | 9395 | 55500
3 23°5839.58'N | 90°2257.72°E 1573 o1 2065 | 1545 | 9345 | 55256
5 23°5827.85'N | 907233215 1578 a0 | 15445 034 | 55231
6 2°58122IN | 90°2350.70°F 1537 242445 | 15486 | 9381 | 55436
7 23°573550N | 90241 24°E 1588 20219 | 15435 933 | 55181
8 2°57814N | 90°241258°E 1489 202685 | 1553 | 9429 | 55676
9 2°5658.95°N | 90°2450.76°F 1563 242315 | 1546 | 9355 | 55306
10 | 23°5653.83'N | 90°2524.29'E 1632 20197 | 15391 | 9286 | 54961
T | 23°5640.53'N | 90°2556.34°E 1638 o119 | 15.385 928 | 54931
12| 2°56223N | 90°262389°F 1633 24.1965 | 1539 | 9285 | 54956
13 | 23°5558.00'N | 90°2656.37'E 1785 001205 | 15238 | 9433 | 54196
14| 23°5538.6T'N | 90°2716.10°E 1765 201305 | 15258 | 9453 | 54296
15 | 2°5519.98°N | 90°2747.26' 1783 241215 | 1524 | 9135 | 54206
16 | 23°5456.50'N | 90°28961'E 1745 001405 | 15278 | 9473 | 54396
177 | 23°5436.00N | 90°283188'E 17% u135 | 15067 | 9462 | 5431
18 | ZO4B8YN | 907284926 1744 26141 | 15279 | 9174 | 54401
19 | 23°5337.89'N | 90°2859.56'E 1743 a1a15 | 1508 | 9475 | 54406
20 | 23%5312.16'N | 90°291468°E 1766 oa13 | 15257 | 9452 | 54291
2| ZSITETN | 907294978 1812 24107 | 15211 | 9106 | 54061
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UPGRADING OF JOYDEBPUR-DEBOGRAM -BHULTA-MADANPUR (DHAKA BY-PASS) ROAD (N-105) IEE Report
INTO 4 LANES THROUGH PUBLIC PRIVATE PARTNERSHIP (PPP)

Center Line (Road points) . L
Vehicles/hr Conc at center (within 30m)
2 | ZPS24404N | 90°309.75°E 1834 24.0% | 15189 | 9084 | 53951
23 | 23°521656'N | 90°302530°E 182 102 | 15201 | 9096 | 54011
2% | 23°5155.63'N | 90°3053.78'E 1832 0097 | 15491 | 9086 | 5391
25 | 23°512650N | 90°3110.35°E 1832 0097 | 15491 | 9086 | 5391
% | 23°51097'N 90°3133.82'E 185 200855 | 15168 | 9063 | 53846
27 | 23°504356'N | 90°3149.16'E 1788 21119 | 15235 013 | 54181
B | ZHM4EN | 90°321522°E 1765 244305 | 15258 | 9153 | 54296
29 | 23°5010.76'N | 90°3247.38'E 1733 241465 | 15.29 | 9485 | 54456
30 | 2°5017.97'N | 90°3321.26'E 1865 200805 | 15458 | 9053 | 53796
$1 | ZA9STIEN | 907334122°E 1863 240815 | 1516 | 9055 | 53806
32 | 23°4926.1TN | 90°335102°E 185 24085 | 15168 | 9063 | 53846
33 | 23°4849.14'N | 90°342.70'E 1833 20095 | 1519 | 9085 | 53956
Y | BABRBAEN | 041228 1865 240805 | 15158 | 9053 | 53796
35 | 23°475433'N | 90°34756'E 1875 0075 | 15448 | 9043 | 53748
3% | 23°472254'N | 90°34833'E 1865 240805 | 15158 | 9083 | 5379
37 | 2°4651.7"'N | 90°3412.16'E 18% 0064 | 15425 002 | 53631
38 | 23°4619.70N | 90°341747'E 1833 240965 | 1519 | 9085 | 5396
39 | 23°4549.7T'N | 90°3430.01°E 1826 a1 | 15197 | 9092 | 53991
40 | 23°4520.73N | 90°3446.08'E 1863 200815 | 1546 | 9055 | 53806
] 234451 7°N_ | 90°352.11°E 17% oa135 | 15267 | 9162 | 5431
42 | 2°4421.18N | 90°351238°E 1789 oa1185 | 15234 | 9120 | 54176
43 | 23°4349.77N | 90°351241°E 1788 0119 | 15235 013 | 54181
4 | 23°43271.76'N | 90°344651°E 1765 201305 | 15258 | 9453 | 5429
45 | 23°43532N 90°342097°E 73 201465 | 1529 | 9485 | 54456
46 | Z42432°N | 90°335504°E 1865 24.0805 | 15158 | 9053 | 53796
47 | 23°4221.20N | 90°332899°E 1863 200815 | 1546 | 9055 | 53806
48 | 23°4157.49'N | 90°33522'E 1855 200855 | 15168 | 9063 | 53845
49 | 2°412837°'N | 90°324946'E 1833 200965 | 1519 | 9085 | 53956
2. Noise Level

247. The noise level of the surroundings of the project area is insignificant. However, there is
negligible sound pollution from the traffic movement on the nearby road. Noise level has been
monitored at five locations along the project road during day and night time (FigurelV.21).
Results of the noise level monitored along with details of the sampling locations have been
showed in Table IV.11. The results show that time weighted average value of the sound
monitored at five different locations of the project influence area exceed the standard fixed for
all of the location for day time. But in night time the value was in national standard for most of
the locations except Purbachal Interchange and Madanpur Bus Terminal Area.
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Mirer Bazar, Pubail, Gazipur Chandpur, Madanpur

Figure IV.21: Noise Level Measurement in the Project Area
Table IV.11: Results of Noise Level Measurement

Noise Level dBA Bangladesh
oise Leve Standard (dBA)
(LAcq)

Land Use

Time
GPS Location
Category Da Da
Y | pay [ night | Y

ﬁ/lhc?gg;fkﬁzrzséa Zipur 29309378;5335'\; 1036 | 2005 | 7133 45.79

'c\;ﬂ:j;?;:uBrazar' Poball 2_(,30'325205%;'\: 1524 | 2058 | 7256 | 49.44

r:]“t;t:i:;i;e, Dhaka 29?53;;;?: | commercial | 1739 | 2145 | 7233 | 6145 | 70 60
22 lr‘:;‘a'r\]/'g:rm 2930';?8‘;020':‘ 1054 | 2250 | 7345 | 5889

Chandpur, Madanpur 29?;)651272765':’ 13:16 2358 | 7339 64.78

Notes:

= land use category is based on the classification provided in the Noise Pollution Control Rules (2006)

=  Shaded cells indicate noise levels in excess of Noise Pollution Control Rules ambient noise limits for a given land
use area

= The sound level standard for commercial area at day and night time is 70 dBA & 60 dBA respectively.

=  Noise Level is the average noise recorded over the duration of the monitoring period

Source: DSCL, 2019

a) TNM model and its Applicability in the Current Project

248. The proposed project will upgrade the existing two-way road to four-way road. This will
generate additional traffic and consequently alter the noise environment along the route of the
roadway. We used the FHWA Traffic Noise Model popularly known as TNM (version 2.5)
software for noise pollution modeling for the assessment of the noise pollution propagation
generated from traffic. The TNM Software allows us to create robust and useful numeric
simulations. TNM combines these full-throttle noise emission levels with its internal speed
computations to account for the full effect (noise emissions plus speed) of roadway grades and
traffic-control devices. TNM computes the effect of intervening ground (defined by its type, or
optionally by its flow resistivity) with theory-based acoustics that have been calibrated against
field measurements. In addition, TNM allows sound to propagate underneath selected
intervening roadways and barriers, rather than being shielded by them.

249. TNM computes three measures of highway traffic noise:
e Laegtn : hourly A-weighted equivalent sound level (1HEQ);
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e L : day-night average sound level (DNL); and
¢ Len : Community Noise Equivalent Level (CNEL), where "den" stands for
day/evening/night.

250. The TNM model was used in this project in combination with GIS application software to
graphically represent modelling results.

Basic Data and Assumptions

251. Noise emission from vehicles along the route is modelled as steady-state line source.
Such modelling needs traffic projection for next few planning years. Unfortunately, there is no
traffic projection study available for this project. However, according to a recent study (Ullah et
al. 2015)" annual growth rate of traffic volume in major three highways of Bangladesh is about
20%. Given the annual growth rate, for this modelling exercise, projections were prepared for
the year 2035 and 2045 based on the baseline scenario of 2018 derived from DSCL survey
data at five major intersections of the proposed road. The major intersections and traffic counts
are given in Table IV.12 below.

Table IV.12 Surveyed Sections of The Road and Traffic Volume Counts

Day time (avg. nos) Nighttime (avg nos.)
% £

= ) = )
2 S S 2 S
Location GPS Location = = = = =
£ o £ o
5| 2 2 3 g
- -
9 g = 9 =
s| T s
Bhogra Bypass, Mogorkhala, 23.97753°N;
Gazipur 90.38335°F 500 | 200 | 150 | 250 | 1250 | 250 | 350 | 350 | 150 | 50
. . . 23.92902°N;
Mirer Bazar, Pubail, Gazipur 90.45354°F 480 | 200 | 100 | 350 | 1250 | 105 | 306 | 300 | 120 | 40
23.834866°N;
Purbachal Interchange, Dhaka 90.538945°F 550 | 200 | 170 | 250 | 1200 | 102 | 301 | 208 | 110 | 30
. 23.78840°N;
Bhulta Mor, Narayanganj 90.56852°F 570 | 108 | 200 | 320 | 1220 | 80 | 300 | 290 | 150 | 30
23.69226°N;
Chandpur, Madanpur 90.54775°F 600 | 109 | 300 | 350 | 1500 | 90 | 300 | 500 | 170 | 50

Model setup

252. In the TNM, the reference level is the Vehicle Noise Emission Level, which refers to the
maximum sound level emitted by a vehicle pass-by at a reference distance of 15 meters (50
feet). Adjustments are then made to the emission level to account for traffic flow, distance, and
shielding.
These factors are related by the following equation:
Laegih = ELi + Agatigy + Ag + As @))]
where EL; represents the vehicle noise emission level for the i-th vehicle type,
Avati) represents the adjustment for traffic flow, the vehicle volume and speed for the i-th
vehicle type,
A4 represents the adjustment for distance between the roadway and receiver and for the
length of the roadway, and
As represents the adjustment for all shielding and ground effects between the roadway
and the receiver.

Ullah MA, Nikraz H. and Hoque MH 2015. Comparison of Traffic Growth Factors in Three Major Highways of
Bangladesh: A Case Study. Journal of Traffic and Transportation Engineering 3 (2015) 111-117.
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TNM requires a generic environment setup. In this generic environment the following
parameters were considered:

Temperature: 30°C

Humidity: 65%

Road width: 24m

Building Blocks: Identified from google earth imagery

Tree and terrain zone: identified from google earth imagery

Pavement: Average (default by TNM)
The setup environment is shown in Figure IV.22. The output environment is presented in Figure
IV.23.

-

s 10 deg C. 6U% FH ut & dMlErTEt tepe with -
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LAzglh  LAsglh Increase ever existing Type  Caloulnted
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Figure IV.23: Result Output of TNM
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Results

253. Figure 1l1.1 shows the location setting of the proposed project. Figure IV.24 to IV.28
shows the sensitive receptors identified during field study. 28 of these sensitive receptors were
randomly chosen and used in the modelling exercise and results are given in Table IV.13 to
IV.15.

254. Since the TNM predicts 8 sensitive receptors that might be substantially impacted by the
year 2045, the barrier analysis was done which proposes a 2.6m high noise barrier at the
designated chainages. A further detail analysis during design may tell exact place and length of
the barrier to place.
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of -Bhult of Bhulta. of hulta
(Dhaka By-pass) Road (N-105) into 4 lanes through (Dhaka By-pass) Road (N-105) into 4 lanes through (Dhaka By-pass) Road (N-105) inte 4 lanes through
Public Private Partnership Putslic Private Partnership Public Private Partnership
'& 17000 atad 7 & 17000  atas > * 17000 atas >
L1 o8 m
— e — ==
[ 125

Figure IV.24: Sensitive Receptors at First Segment
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of Joyd Bhufta-M, of gram-Bhulta Upgrading of Shulta-M

(Dhaka By-pass) Road (N-105} into 4 lanes through {Dhaka By-pass) Road [N-105) into 4 lanes through {Dhaka By-pass) Road nl-'!bl; into 4 lanes through
Public Private Partnership Public Private Partnership Public Private Partnarship

& 17000 atAd 7 & 17000 staAs > & 17000 mAd e g
-

Figure IV.25: Sensitive Receptors at Second Segment
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o DebogramBhutta-Mad Upgrading of Deb Shulta Upgrading of Deb BhuitaMad
(Dhaka By-pass) Road (N-105) into 4 lanes through (Dhaka By-pass) Road (N-105) into 4 lanes through (Dhaka By-pass) Road (N-105) info 4 lanes through

Public Private Partnership Public Private Partnership

Public Private Partnership

& 17000 arad 4 i’ 17000 atas 4 % 17000 mad 7

o

125 0

Figure IV.26: Sensitive Receptors at Third Segment

SR