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Environmental Impact Assessment (EIA)
Executive Summary

The Environmental Impact Assessment (EIA) is prepared for introduction of electric traction
(including overhead catenary & sub-station) of Narayanganj—Dhaka—Chattogram and Tongi
Joydebpur Section of Bangladesh Railway (the Project). The Project includes construction sub-
station and workshop. Bangladesh Railways (BR) has developed a strategy to switch from diesel-
electric traction to an electric traction system, which provides an economical, environmentally
friendly, and efficient transportation system. In this context, BR has started to work on the transition
to the electric traction system. It is anticipated that; this Project will need to acquire very small
amount of land as it will follow mostly the existing railway alignment. Bangladesh Railway (BR)
under the Ministry of Railways is the executing agency (EA) of the Project. The Government of
Bangladesh (GoB) finance the feasibility study of the Project.

Surveys have been done for the concept design for the EMU Workshop, Electrical Locomotive
Workshop, and Loco Sheds. As a result, the privately owned area at km 376+100 on the railway
line section between Joydebpur - Mouchak stations was decided as the EMU workshop location,
the area owned by Bangladesh Railways at km 2+000 on the railway line section between
Chattogram - Fouzderhat stations has been proposed as an electric locomotive workshop location.
The area in the TT Para is proposed for the Loco Shed location in Dhaka. In addition, a place was
reserved for an electric locomotive shed in the area proposed as the Electric Locomotive Workshop
in Pahartali.

The surface water along the proposed alignment is dominated by the Kumira, Chinki Astana
Laksam, Mandabag, Ashuganj, Pubail, Tongi, Fatulla, Joydebpur, Pahartoli, and Kamalapur.
Surface water samples were collected on September, 2024 at eleven specific locations, with one
50 m upstream and one 50 m downstream of the crossing area, for a total of 11 samples along the
corridor. However, the surface water quality test results showed that for the most part surface water
quality, except dissolved oxygen, is within DoE standards. Therefore, during the construction
period, the pollution of surface waters will need to be monitored and contractors will need to adhere
to specifications defined in the Project’s Environmental Management Plan (EMP).

Air quality and noise level measurements were carried out on October 2024 at eleven specific
locations for a total of 11 samples covering day and night along the Project alignment. The baseline
data for CO, SO;, O3, SPM, PM.s, and PM31o show that none of the test result at eleven sampling
stations exceeded the DoE acceptable limit. The existing noise level within the study area varies
from 51 dB to 61 dB during daytime and 58 dB to 73 dB during night time which is above the
standard of mixed zone land use (DoE, 2023), also slightly above commercial zone land use, which
is the legal designation for the railway corridor. Noise generated from the construction machinery,
vehicle movements, sounds of construction/demolition of station buildings and associated facilities
will have temporary intermittent impacts and for a limited period of time in any single location.

During the construction period, most of the impacts associated with the Project will occur due to a
long and high (between 2-7 m) embankment, requiring millions of tons of fill material. Much of that
will be dredged from nearby rivers and pumped as slurry to the work sites. As much ballast as
possible will be hauled on rail and if needed by roads. The problems arising when the contractor
does not follow environmentally responsible operating procedures or does not provide proper
housing or clean, hygienic quarters for the workers are also addressed in detail.

The EIA identified 11 mitigative actions needing to be addressed during the pre-construction
period, another 11 during the construction period and 10 during the operating period of the
upgraded rail line. None of these were considered serious but do need specific actions, principally
during the construction season. The EMP was prepared and is included in this EIA as Chapter IX.
To track the compliance and effectiveness of mitigation as defined in the EMP an air, noise and
surface water quality monitoring programme will be undertaken quarterly during the construction
period and carried into the operating period. Monitoring during the operating period will continue
through the 1 to 2-year Defects Notification Period, when the contractor is responsible for ensuring
that all work has been done and is functioning according to contract specifications.

Given that all work will be strictly confined to the railway’s existing Right of Way, and with the
careful adherence to the Project EMP, there is little chance that impacts of the Project construction
and upgraded rail operation will extend much beyond the 100 m wide corridor of impact centred
over the rail line. However, these distances were adjusted in relation to sensitive receptors where
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excessive noise was predicted and at natural waterbody crossings and wetland areas by as much
as 200 m. Careful implementation of the pre-construction mitigative measure, designed to prevent
future negative impacts, will make the likelihood or scale of the construction period impacts less.

BR is moving forward with the establishment of an Environmental Unit (EU) at the Project level.
BR concluded that the specialist(s) will be housed within the Project Implementation Unit (PIU)
who will be responsible for implementation of all environmental requirements for the environmental
and social measures of the Project. This expertise will be essential and will make the job of
implementing environmental safeguards much more credible, since expertise will reside in BR,
overseeing the entire EIA procedure, instead of it being only with outside consultants.

Social impacts, especially associated with land acquisition and the need to relocate people
(although illegally occupying land within the Corridor of Impact (COIl)) and use productive
agricultural lands, will be significant and will affect thousands of people. The procedure for
determining entitlement and compensation is defined in the Resettlement Plan (RP) documents,
being prepared by the Joint Venture Consultant (JVC) on behalf of BR. The actions defined in this
EIA and the RP shall be implemented by BR, the contractor and the Construction Supervision
Consultant (CSC) engaged by BR for the duration of the construction and during the Defects
Notification Period of the Project.

No ‘red-flag’ environmental safeguard issues have been identified to date and all likely impacts
can be prevented or mitigated to an acceptable level through the application of mitigation measures
as defined in the EMP.

BR will prepare semi-annual monitoring reports to document compliance with EMP to BR defined
in the EIA. Should problems be noted with the data, BR will recommend immediate actions, and
the semi-annual reporting will be used to adjust the mitigative actions to be taken. These activities
will provide the appropriate level of environmental oversight and demonstrate to DOE that the
natural environment is being protected while the rail line is built and the system become
operational.

Three large bridges will need bored pilings in river beds, and the use of drilling muds such as
bentonite. Bentonite is fine clay that once released to the water body will remain in suspension for
a long time, affecting the turbidity and degrading fish habitat. To avoid this impact, a strict bentonite
handling and recovery protocol involving both handling and recovery procedures and records will
be defined by the contractor. The contractor will be encouraged to replace bentonite with muds
available locally or substitutes available in the market. To address these issues a separate EMP,
designed to deal with all possible effects that might endanger the river’s aquatic environment, has
been prepared, is included in this EIA and will be implemented.

Compensation measures for climate change will also be implemented, focusing on rail track
elevations, and bridge freeboard and culvert sizing. This EIA report defines the proposed design
parameter revisions necessary to protect the infrastructure from climate change- related damage.

The construction, reconstruction and upgrading of station buildings with application of the Universal
Design Principles for the elderly and persons with disabilities at eleven stations — Kumira, Chinki
Astana, Laksam, Mandabag, Ashuganj, Pubail, Tongi, Fatulla, Joydebpur (workshop), Connection
rail line to EMU workshop and Pahartali railway stations of the Project. It will also involve the
construction of other buildings and new facilities at the remaining 10 railway sub stations. This will
be managed through a programme of maximum recycling of materials and management of all
wastes (as specified in the EMP). Each station building and other buildings and new facilities at
stations, have been designed to accommodate future passenger loads, in relation to sewage,
waste, water, lighting and universal design features, and presented in a special station design
report and completed by the JVC. The report findings and conclusions have been incorporated in
this EIA but will also be verified as part of the pre-construction check by BR, it's PIU, and the CSC.

The stakeholders contributed to the EIA through two seasons of consultations in four communities
along the alignment. A cross section of all affected people attended the sessions and the details
have been provided in Annex 18. The views expressed were incorporated into the EIA, and helped
to shape the planning and development of the Project. The EIA contains a description of the
specific actions taken by BR in response to the comments.
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In addition to bringing economic benefits, the Project will be environment-friendly since stations
will be rebuilt with environment-friendly solar panel systems, rainwater harvesting systems,
improved sanitation facilities and accessibility for physically challenged persons. Based on the
economic and traffic forecasts, the Project will not lead to significant traffic diversion but permit
people wanting to travel to Chattogram to use the train instead of driving.

An indicative estimate of the cost for the implementation of the EMP including all items, and alll
provisional sums (detailed budget in EIA) will be USD 1,107,400. These estimates are tentative
and once more construction details are known, the EMP will need to be revised and associated
costs adjusted.

A Grievance Redress Mechanism (GRM) has been designed and will be implemented by BR 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 for expressing
and resolving social and environmental concerns linked to the Project.

To conclude, this EIA addresses all relevant likely impacts and defines a full set of time-bounded
mitigative and monitoring actions, including assignment of responsibility, for all stages of Project’s
completion. BR will ensure that the work is carried out in an environmentally acceptable manner
and that the monitoring and reporting is completed in a compliant and timely fashion, acceptable
to DoE. This EIA, with its feasibility study and no objection certificates will be submitted to DoE for
review, approval and issuance of the Environmental Clearance Certificate.
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1. INTRODUCTION

1.1 Background

1. The Government of Bangladesh is undertaking extensive construction and development work
in transport logistics. Priority is being given to the railway sector since it is considered to be the
best land transport option for the country. It is a better human transport mode than long
distance buses, and is more cost effective for transporting bulk freight, and has overall lower
adverse environmental impacts than other modes of transport. It is considered to be the
preferred transport option and will solve many of the country’s land transport restrictions.

2. The railway sector in particular is receiving a greater priority and the GoB has already placed
high priority on increasing the capacity of the electric traction (including overhead catenary &
sub-station) of Narayanganj—Dhaka—Chattogram and Tongi Joydebpur Section of Bangladesh
Railway (the Project). The Project includes construction sub-station and workshop. Bangladesh
Railways (BR) has developed a strategy to switch from diesel-electric traction to an electric
traction system, which provides an economical, environmentally friendly, and efficient
transportation system. In this context, BR has started to work on the transition to the electric
traction system. It is anticipated that; this Project will need to acquire very small amount of land
as it will follow mostly the existing railway alignment. Bangladesh Railway (BR) under the
Ministry of Railways is the executing agency (EA) of the Project. The Government of
Bangladesh (GoB) finance the feasibility study of the Project.

1.2 Scope of the Study
3. The scope of this EIA is as follows.

¢ Identification of environmental features within the proposed the Project influence area (100
m each side of the proposed center line) and developing suitable maps;

¢ Identification of the terrestrial flora and fauna within 200 m (100 m each side) from the
center line of the railway track;

e |dentification of the aquatic flora and fauna within 200 m (100 m each side from the center
line), particularly focusing on notable water bodies such as rivers, cannels;

¢ Identification of environmentally sensitive receptors within 200 m of the Project corridor, to
include, wetlands, forest patches, breeding habitats;

e Description of impacts mitigation measures and monitoring actions to be implemented to
prevent or mitigate degradation of the biophysical, ecological and social environment within
the Project corridor, and preparation of an Environmental Management Plan;

¢ Conducting environmental quality assessment in select locations along the Project corridor;

¢ Organizing stakeholder consultations in regional and local levels through private meetings,
public meetings, organized gatherings, questionnaires, focus groups;

o Developing Environmental Mitigation and Monitoring Plan that takes into account the
existing terrestrial and aquatic ecosystems as well as the social scenario to formulate
solutions that ensure the sustainability of the Project.
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Figure 1: Location Map of all Component

1.3 Project Objectives and Benefits

4. The project to introduce electric traction on the Narayanganj-Dhaka-Chattogram and Tongi-
Joydevpur sections of Bangladesh Railway aims to modernize the rail network and improve
efficiency. Key objectives include technically, economically, financially, environmentally, and
socially viable solutions, increased freight traffic, reduced pressure on road transport, faster
travel times, and compatibility with the Trans-Asian railway network.

5. The overall objective of this EIA is to ensure that the Project is developed in an environmentally
sound and sustainable manner ensuring that all negative effects are mitigated as best as
practical and positive impacts are enhanced. More specifically, the EIA aims to identify the
likely potential impacts to be generated by the Project; to quantify and where possible value
these, providing BR with a set of actions it needs to implement in order to meet national and
international environmental safeguard standards and hopefully prevent the impacts from
actually materializing. Project Objectives:

Technical, Economic, Financial, Environmental, and Social Viability:

6. The project seeks to determine the feasibility of electric traction across various aspects,
ensuring its long-term sustainability.

Increased Freight Traffic:

7. Electrification is expected to improve the capacity and efficiency of freight transport, potentially
shifting cargo movement from road to rail.
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Environmental Impact Assessment (EIA)
Reduced Pressure on Road Transport:

By offering a more efficient and potentially faster mode of transportation, the project aims to
alleviate congestion on roadways.

Improved Average Speed:

Electric trains are generally faster and more reliable than their diesel counterparts, leading to
reduced travel times and improved overall speed.

Compatibility with the Trans-Asian Railway Network:

Electrification can facilitate seamless integration with the broader regional railway network,
enhancing connectivity and trade opportunities.

Project Benefits:
Reduced Operational Costs:

Electrification can facilitate to trains do not require onboard fuel, leading to lower operational
costs compared to diesel locomotives.

Reduced Maintenance Costs:

Electric traction systems generally have lower maintenance requirements than diesel systems.
Reduced Carbon Emissions:

Electric trains produce fewer emissions, contributing to a cleaner environment.

Reduced Travel Time:

Faster train speeds and improved efficiency can significantly reduce overall travel time for both
passengers and freight.

Modernization of the Railway Network:

Electrification is a key step in modernizing Bangladesh Railway, aligning it with global
standards and best practices.

Enhanced Passenger Amenities:

The introduction of electric trains can improve passenger experience through increased
comfort and reliability.

1.4 Methodology

17.

18.

The collection of primary data was conducted during two sampling periods, between July and
December 2024. The physical environment parameters surveyed were air quality, noise &
vibration and surface water quality (upstream and downstream of a large crossing structure).
The sampling stations were defined and data were collected, allowing a set of baseline or/
existing conditions to be recorded. This dataset was then used to predict the likely impacts and
when the construction and operations take place, it will be applied to monitor change (usually
negative) using the dataset as a baseline. The sampling was conducted primarily within 200 m
of either side of the center line of the existing railway track at locations reflecting representative
land use conditions and population densities.

The biophysical environment data collected in the Project corridor were from both primary and
secondary sources. Primary data collection involved a comprehensive field survey programme.
The outline of the environmental quality sampling programme of the Project is shown in (Table
1). Sample collection as well as air and noise testing were conducted by the Global
Environment and water quality testing was undertaken by the Dhaka Water Supply and
Sewerage Authority (WASA) and Department of Public Health Engineering (DPHE), which is
an accredited lab.
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19. Secondary data sources included the Bangladesh Water Development Board, Bangladesh
Meteorological Department, Soil Resource Development Institute, and the International Union
for Conservation of Nature (IUCN), Bangladesh.

Table 1: Outline of Sampling Programme

No. of
. Parameters to be  Sample Per | Sampling Sampling
ATEEE Tested Station Station of SUETRER Duration VCLEIRERTRES
the Project
(PMz25, PM1o, CO,
S02, NO, NO2, O3, i .
, VOC, temperature, 1 USEPAEU 1-hour with e Project=11
Air humidity. wind . 11 Standard/ |10 mins
Y, win (Day time data) equivalent |interval
speed and wind
direction
1 USEPA/ EU [1-hour with  |the Project=11
Noise level (LAeq) . 11 Standard/ |10 mins
(Day time data) equivalent |interval
(Total Organic
Content, total '
Surface  |phosphate, Total 1 1 /%SaI/E:lﬁ//ig/ Not the Project=11
Water Suspended Solids, cquivalent applicable
Dissolved Oxygen, q
Oil and grease)
(Total Organic
Content, total .
Ground phosphate, Total 1 1 %i?:@igl Not the Project=11
Water Suspended Solids, cquivalent applicable
Dissolved Oxygen, q
QOil and grease)

1) Air Quality

20. A total of 10 samples of air quality data were collected from 10 sample stations during one
sampling periods, between July and December 2024, that were set up to be on or next to the
railway Right of Way (RoW) along the Project area within the aforementioned range of within
100 m of the railway track. The parameters that were tested were PM.s, PMyo, CO, SO2, NO,
NO,, Oz, VOC, air temperature, humidity, wind speed and wind direction. The data was
collected using the Environmental Perimeter Air Sampler (EPAS) (model ECOTECH) of
Environmental Devices Corporation (EDC), Australia.

21. The sampling process was conducted for one to five minutes repeatedly over a one-hour
sample period (also selectable on the data logger), and samples were collected during daytime
and night-time (Figure 2).
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Figure 2: Noise and Air Sampling in the Project Alignment During Morning (kamalapur) and Evening (Joydebpur)
Conversion of Hourly to 24-hour Averages

Typically, the standard used is the 24-hour collection period for establishing air quality levels. The
GoB’s DoE also prefers using the 24-hour standard. However, with 11 stations in moderately
remote locations, requiring over 200 hours of just data collection, the full 24-hour system was
simply not practical. Many agencies (e.g., New York State Dept. of Environmental Conservation,
California Office of Environmental Health Hazards Assessment, USEPA, Ontario Canada, Ministry
of Environment) face the same problems and have had to adapt by applying a conversion process
using Pasquill’s (1961) air mass dispersion tables defining six air mass stability classes (Table 2)
and a set of meteorological conditions (Table 3) and Schroeder and Jugloff’s ( 2012) conversion
steps. Using the simple power law principle4 Schroeder and Jugloff (2012), using Pasquill’s air
mass stability classes (Table 2) and meteorological classifications (Table 3), developed the steps
for converting one-hour readings to 24-hour values 5. The stability classes (Table 2) are related to
average wind speed, daytime solar radiation and night-time cloud cover and a second table (Table
3), refining these relationships.

Table 2: Pasquill-Gifford Air Dispersion Stability Classes and Associated Dispersion Exponents

Stability Class p Definition
A 0.5 Very unstable
B 0.5 Unstable
C 0.333 Slightly unstable
D 0.2 Neutral
E 0.167 Slightly stable
F 0.167 Stable

Source: Table 1, pg 15, of [1]
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Table 3: Meteorological Conditions Used to Define the Stability Classes

Surface Wind Speed Daytime Incoming Solar Radiation Night Time Cloud Cover
m/s Strong moderate slight >50% <50%
<2 A A-B B E F
2-3 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
>6 C D D D D

Source: Table 2, pg 15 of [1]

Note: Grey highlight indicates condition selected for the Project.

22.

23.

24,

25.

26.

27.

2)

28.

The average wind speed in all air quality survey locations is less than 2 m/s. Therefore, taking
the simple average of these three values from

Table 2 and Table 3, the Project stability class was calculated as 0.39 (see below).

_ 0.5+0.5+0.167

3 =0.389=0.39

This suggests a somewhat unstable air mass, resulting in considerable dilution of a one-hour
sample when spread out over a 24-hour period. In order to provide 24-hour averages for SOy,
PM2.5, and PM10 parameters, the following power-law equation, as defined in Schroeder and
Jugloff was applied:

C24h:CZh(tshort/tIong)o'39

Where C14 is the measured 1-hour concentration and Caan is the estimated average using the
exponent 0.39., and “t” is time. Therefore:

Caan= Con (1/24)0'39
= Conx (0.0416)0'39
=Conx0.289.......cccuu... (1)

So, for example, for the one-hour measurement of PMio of 80.72 ug/m? , the 24-hour average
would be:

24hr Avg. PMyp =80.72 x 0.289
= 23.36 pg/m?3

This generalized approach was applied to all data, and the 24-hour averages generated, in
order to be able to compare the Project results to GoB standards. The Bangladesh University
of Engineering and Technology laboratory (BUET) applied the same methodology for some of
their Projects but used ‘p’ values specific to a given parameter, which ranged between 0.068
for SO, to 0.1267 for PM, suggesting extreme dispersion. The USEPA and Government of
Ontario, Canada use an average ‘p’ value of 0.29. The Project has adopted a single p-value of
0.39.

Noise and Vibration

The noise level measurements were conducted at 11 sampling stations for total of 11 samples
on the same location specified for air quality measurement those are mostly along the ralil
corridor during two sampling periods, between July and December 2024. Noise readings were
recorded for one hour at two different times of the day. One sample was recorded between
0600-1900 hours and another sample was recorded between 1900-0600 hours. Measurements
were taken using a Lutron’s Sound Level Meter (SL-4033SD). Noise level was measured in
terms of the A-weighted equivalent continuous sound pressure level (Leq). The noise
measurements were taken at the known sensitive receptors important for their ecological and
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social value as well as at the time operating trains passed the sampling location. This was done
as it allowed emissions from passing trains to be pinpointed accurately by comparing readings
with the noise spikes of the passing trains.

The measurement of vibration has been carried out according to the USEPA approved
methods. The spot ground vibration measurements were also taken at these locations and at
the same time that noise measurements were being recorded. Vibration was measured using
a Lutron’s spot Vibration Meter (VB-8206SD). The magnitude of vibration has been expressed
as millimetre per second (mm/sec.)

Noise Modelling

A SoundPLAN Essential Version 4.0 computer noise model has been used for the prediction
of future Project noise levels at sensitive receivers in construction and operation phases. Each
section represents the most common land uses, namely one commercial area, one residential
area and one agricultural field. Sensitive receptors within 100 m besides the train line were
identified of that particular area. Three scenarios during operating year 2024, 2030, and 2040
and baseline for the year 2024 were assess to determine the railway noise and its impact to
nearby sensitive receptors. The potential noise level in Leq (dBA) was predicted with and
without locomotive movements for each of the areas. These scenario assessments were again
analyzed for three-land use pattern including level crossing, agricultural land and railway
station area.

The resultant noise level was compared with the national and international standard. Finally,
noise level contour maps for each 1 km section were prepared showing noise levels at varying
distances from the future operating rail line.

Surface Water

Sampling stations for surface water were selected to capture any possible runoff pollution from
bridge worksites into the rivers crossed by the Project corridor. After analysing the map, 11
river and/or canal points were selected throughout corridor, at bridges within the Project.
Notable water bodies include the. At each sampling point, 1 sample —one 50 m downstream —
for a total of 11 samples have been collected. The samples were collected on 19 September
2024 -01 October 2024 by the environmental survey team (Figure 3). All samples were
collected in plastic and amber sampling bottles and stored according to standard methods and
analyzed within 24 hours of being collected at an 1SO 14000-certified laboratory. The
parameters measured were total organic carbon (TOC), pH, total phosphate, total suspended
solids (TSS), dissolved oxygen, and oil and grease.
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Figure 3: Collection of Surface water from Ashugonj and Pahartoli

5) Ecology

32. An ecological survey was conducted during 19 September to October 12, 2024 in the Project
area to determine the extent, species composition and the condition of existing vegetation,
wildlife, threatened and protected flora and fauna, and important habitat for local migratory
species. For the sampling, 11 points were visited along the transect line of 365.90 km Laksam-
ChinkiAstana-Pahartoli-kumira-Chattogram-Mangabag-Fotullha-Asuganj-Pubail- Kamalapur -
Joydebpur-Tongi Railway alignment. Random Meander method was applied in the sampling
sites. Observation made 100 metres apart from right side and 100 metre apart from the left
side of the central line. The following activities were undertaken during the terrestrial and
aquatic field surveys:

Direct Observation

33. Direct observation on the occurrence and abundance of flora and fauna was made while
travelling within water bodies, along road edges, across the agricultural fields 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

34. During the field survey period, extensive interviews with local people were conducted to collect
information on animal and plant presence, including occurrences, behaviour, breeding,
distribution and seasonal appearance.

Inspection of Fishermen’s Catches and Fish Market Survey

35. Whenever available, the catches of local fishermen were examined to assess species
composition and abundances. The local fishermen were also interviewed to collect information
on the occurrence and abundance of species, seasonality, etc. As with the terrestrial data
collected during interviews with local residents, the data collected from these activities did not
comprise the core information of the aquatic assessment, nonetheless, provided a useful
supplement. The major fish markets, including the local fish landing centres, were also
surveyed to record the local fish species caught as well as other aquatic animals which were
collected along with the fish catch (e.g., insect larva collected in cast nets). Sources of the fish
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were ascertained prior to making any observations to verify that they were from within the local
study area.

Stakeholder Consultation

Stakeholder consultation is the process relevant stakeholders about the Project and its impacts
as well as addressing their concerns. In order to obtain opinion from direct and indirect
stakeholders, the stakeholder consultation broadly divided into regional and community level.

During the study period, public consultations were set up in four separate locations spread out
throughout the Project corridor. These locations were selected due to their importance as major
urban areas with highly dense communities located on areas notably close to the Project’s
corridor. In fact, there were heavy levels of encroachment and squatting taking place in and
around various points of the corridor. The primary function of the public consultation was
twofold — to inform the stakeholders that are most likely to be directly impacted by the Project,
and to gather opinions on the Project’s perceptions, the wants and needs of the communities
in order to develop a fine-tuned Environment Management Plan that will eventually ensure their
wants and needs. The location of the consultations was Upazila of Laksam, Feni, Kamalpur
and Sitakund. These sessions were conducted on October, 2024 for the Project disclosure
meeting.

Picture: Project disclosure meeting at Kamalapur

GIS Mapping

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. For example, the administrative boundaries
of Local Government areas were defined, and alignment, settlement areas and drainage
networks were identified. It also supports more detailed on-ground survey, particularly spatial
features that may be directly or indirectly influenced by Project activities.

Detailed on-ground validation of spatial information — particularly land use — was undertaken
using a hand-held, non-differential GPS. The spatial data acquisition team undertook detailed
transect walks through the Project area in order to identify various land use types and confirm
the findings of the satellite imagery analysis. The extensive ground-truthing exercise both
validated the land use mapping and identified additional sensitive areas to include within the
environmental fieldwork for sampling. The collected information is demonstrated by means of
the numerous GIS mapping figures found throughout this report.
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8) Environmental Classification of the Project

40. In accordance with the requirements of the Department of Environment (DoE), Ministry of
Environment and Forests of the Government of Bangladesh, the Project is classified as red
category and requires a full Environmental Impact Assessment (EIA).

41. In accordance to the Department of Environment (DoE) Environmental Screening Checklist
and Environmental Conservation Act (ECA) of 1995, the Project is classified as Environment
Category A (Annex 2), due to the fact that there will be 1117 affected people and despite the
fact that no environmentally sensitive sites are within the Project corridor, and all work is within
the existing BR RoW.

1.5 TheEIA Team

42. Table 4 shows the full EIA team members with their designations.

Table 4: The EIA Team for this Project

Name Designation/Office Email Address Contact Number
Syed Nazmul Husain Team Leader (EIA) & | nazmulhusainé@gmail.com 01711131242
Environmental Specialist
Mohd Nur E Alam Siddique Environmental Specialist | m.siddigue@gmail.com 01817013234

1.6 Structure of the EIA Report

43. An Environmental Impact Assessment (EIA) report typically follows a structured format to
comprehensively assess a project's potential environmental impacts. A common structure
includes an introduction, project description, environmental description, impact assessment,
mitigation measures, and more. Here's a breakdown of the structure:

1. Introduction:
o Provides an overview of the project, the purpose of the EIA, and the scope of the report.
e Include the project's objectives, legislative and policy context, and the EIA methodology.
2. Project Description:

o Details the proposed project, including its location, activities, technologies, and
implementation phases.

e Covers aspects like infrastructure, resource use (water, energy), waste generation, and
potential accidents.

3. Description of the Environment:

o Describes the existing environmental conditions of the project area, covering physical,
biological, and socio-economic aspects.

e Includes baseline data on air quality, water resources, soil conditions, flora, fauna, and
human populations.

4. Anticipated Environmental Impacts and Mitigation Measures:

e Identifies and analyzes both positive and negative potential impacts of the project on the
environment.

e Proposes mitigation measures to minimize or eliminate adverse impacts and enhance
positive ones.

5. Analysis of Alternatives:

o Examines alternative project options, including the "no-action" alternative, to assess their
environmental consequences.

e Provides a rationale for choosing the preferred alternative based on environmental and
other relevant factors.
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6. Environmental Monitoring Program:

e OQutlines a plan for monitoring the project's environmental performance during construction,
operation, and decommissioning.

e Specifies parameters to be monitored, frequency of monitoring, and reporting procedures.
7. Additional Studies:

¢ Includes any specialized studies needed to assess specific environmental impacts, such
as ecological assessments or risk assessments.

8. Project Benefits:

o Details the positive social and economic benefits of the project, including job creation and
economic growth.

9. Environmental Cost-Benefit Analysis:

e Evaluates the economic costs and benefits of the project, considering both environmental
and socio-economic factors.

10. Environmental Management Plan (EMP):

e OQutlines the procedures and responsibilities for managing environmental impacts during
the project lifecycle.

e Includes pollution control measures, waste management strategies, and emergency
response plans.

11. Summary and Conclusion:

e Summarizes the key findings of the EIA report and draws conclusions about the project's
environmental acceptability.

e May include recommendations for environmental management and monitoring.
12. Disclosure of Consultants:
o Lists the consultants who prepared the EIA report and their qualifications.

1.7 Study Limitations

44. EIA reports, while valuable, have limitations including: short-term focus, quality issues, and
challenges in addressing cumulative and indirect impacts. These reports may also suffer from
lack of transparency, inadequate stakeholder engagement, and reliance on outdated or
insufficient data. EIA studies often focus on the immediate and medium-term environmental
impacts of a project, potentially overlooking long-term consequences. EIA reports may struggle
to fully assess the cumulative effects of multiple projects or the indirect impacts of a single
project. Lack of transparency in the scoping process and insufficient stakeholder engagement
can lead to conflicts and undermine the effectiveness of the EIA. The time and financial
resources required to conduct a thorough EIA can be significant, potentially leading to
compromises in the scope or quality of the assessment. Inconsistent regulations, lack of
enforcement, and potential loopholes in the EIA process can hinder its effectiveness.

45. EIA involves complex scientific and technical assessments, which can be challenging to
interpret and apply effectively. Mitigation measures proposed in EIA reports may not always
be well-justified, transparent, or based on reliable evidence of their effectiveness. In essence,
while EIA is a crucial tool for environmental management, it is important to acknowledge its
limitations and work to address them through improved methodologies, increased
transparency, and stronger enforcement mechanisms.
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2. Regulatory and Policy Consideration

Introduction

Bangladesh is a developing country that is particularly vulnerable to environmental change.
Poverty, growth and environmental sustainability are bound together in Bangladesh. Half of the
population depends on an over exploited and degrading natural resource base. Industrial urban
growth is improving livelihoods, but already there are serious threats to environmental and
human health because of inadequate attention to the environment and sustainable
development. Bangladesh has been experiencing degradation of the natural environment for
decades in terms of deforestation, river erosion, soil quality depletion, water and air pollution,
poor solid waste disposal practices, pollution from chemical fertilizers and pesticides,
biodiversity loss and urban congestion. On the top of all these, climate change impacts may
lead to devastating flooding, impacting the environment and people.

Bangladesh’s constitution is the supreme law of the country, and Article 18 A ensures
environmental protection and pursuit of sustainable development. The Article 18 states that
“The State shall endeavour to protect and improve the environment and to preserve and safe-
guard the natural resources, biodiversity, wetlands, forest and wildlife for the present and future
citizens”. The pursuit of sustainable development is, therefore, a Constitutional obligation in
Bangladesh.

In late 1980s, the Government started to attach increased importance to environmental issues.
Creation of a separate Ministry of Environment and Forests in 1989 and restructuring and
expansion of the DoE are the major Government initiatives.

The Ministry of Environment and Forest is responsible for control and abetment of water
pollution comes under the jurisdiction of DoE with in the Ministry of Environment and Forest
(MoEF). The MoEF is the principal Government institution dealing with the environmental
issues in Bangladesh. It is the final arbitrator for all the matters relating to National
Environmental Policy and regulatory issues. It was created with stated goal to play a key role
in planning, reviewing, monitoring and environmental initiates and ensuring that environmental
concerns were properly integrated into national development process. It has a jurisdiction over
the activities of the following technical/implementing agencies under it: DoE, Department of
Forests, Bangladesh Forest Industries Development Corporation, and Bangladesh Forest
Research Institute.

Environmental Legislative Framework

The Environmental Conservation Act's (ECA) Rule (ECR) provides a basic framework for
environmental evaluation of the Project, and establishes procedures. Accordingly, the Project
proponent should first obtain a location clearance and conduct the appropriate study to obtain
environmental clearance of the Project. Any project constructed in Bangladesh must obtain an
Environmental Clearance Certificate (ECC) before construction can begin.

Rule 7 of the ECR provides a list classifying many types of projects into the following four
categories based on the site conditions and the environmental impacts recorded for past and
similar projects. The categories are: Green, Orange A, Orange B and Red. Various
industries/projects falling under each category have been listed in Schedule 1 of the ECR.
According to the Rules all existing and proposed industrial units and projects falling in the green
category are exempted from EIA. However, Category Orange A and B and for Red Projects
require location clearances referred to No Objection Certificate, followed by issuing of ECC
upon the satisfactory submission of the required documents to DoE.

For getting location and environmental clearances, BR must submit to DoE Form-3 as per the
rules given in the ECR (
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54. Figure 4 and Figure 5). The form must be accompanied with the following documents:

Application through prescribed form-3 under ECR 1997
Fee under the schedule of ECR 1997 (Amended in 2002)
Feasibility Study for the Project

EMP for the Project (included as part of the EIA)

No Objection Certificates (NOC) from the Local Authorities.

Emergency plan relating adverse environmental impact and plan for mitigation of
the effect of pollution

Outline of Relocation and rehabilitation plan (from RP document)

Other necessary information (based on the type of the project)

55. The ECC is valid for one year and will be sought for seven of the eight components of the
Projects, which come under the Red Category. The environmental clearance process as per
the DoE, Ministry of Environment and Forests, Government of Bangladesh is shown in Figure

5.

56. The document is the detailed EIA and includes the EMP, as defined above.

2.3 Relevant Bangladesh Legislation

57. In addition to the ECA 1995 and ECR 1997, there are a number of other policies, plans, and
strategies, which need to be considered in the Project. A summary of relevant national
legislation is provided in Table 5.

Table 5: Summary of Project-Relevant National Legislation

Policy/Act/Plan Year Description
The National Environmental Policy was drawn up with the aim of providing
National Environmental 1992 protection and sustainable management of the environment. The National
Policy environment policy has introduced a number of salient environment

principles like precautionary approach and EIA.

National Environmental environmental degradation
Management Action Plan

The National Environmental Management Plan (NEMP) was developed as
the framework of programs and interventions aimed at implementing NEP.

o |dentification of key environmental issues affecting Bangladesh

Identification of actions necessary to halt or reduce the rate of
1995

Improvement of the natural and built environment

Conservation of habitats and biodiversity

Promotion of sustainable development

Improvement in the quality of life of the people.

Sustainable Environmental
Management Plan (SEMP)

A segment of NEMAP, cantered on green initiates. They implemented
number of Projects in 5 thematic areas, they are:

o Environmental Policy & Legislation
1998 e Participatory Eco-System Management
o Community Based Environmental Sanitation

o Advocacy and awareness Campaign

e Training and Education.
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Policy/Act/Plan Year Description

The Bangladesh ECA is the most important legislative document for

pollution aspects. The Act is in theory enforced by the DoE, which has

responsibility for:

¢ Coordinating with other authorities or agencies that have relevance to
the objectives of the Act

o Adopting safety measures and determining abatement measures to
prevent accidents that may cause environmental degradation.

o Advising persons on environmentally sound use, storage, transportation,
import and export of hazardous material or its components.

Enwronmeptal 1995 ¢ Conducting research and assisting other authorities and agencies in
Conservation Act . . :
conservation and the improvement of the environment.

e Investigating locations, equipment, manufacture or other processes,
ingredients or materials, to ensure improvement of the environment, and
control and mitigation of pollution.

e Collecting, publishing and disseminating information regarding
environmental pollution

o Advising the Government on manufacturing processes and materials
that may cause pollution.

o Ensuring the potable water quality.

Ascertaining responsibility for compensation in cases of damage to

ecosystem.

Amendment 2000 Increased provision of punitive measures for both fines and imprisonment.

Fixing authority on cognizance of offence.

o Restrictions on automobile emissions

e Restrictions on the sale and production of environmentally harmful items
like polythene bags.

Environmental Amendment 2002 ¢ Assistance from law enforcement agencies for environmental actions,
Conservation Act and

e Authority to try environmental cases in court (also supported
Environmental Court Act 2000)

o Authority to try environmental cases

o Demarcation of wetlands and water bodies

o Hazardous waste import, transportation, storage etc.

Amendment 2010

o Cutting of hills, mountains

o Ecologically critical areas

o National Environmental Quality Standards (NEQS) for ambient air,
surface water, groundwater, drinking water, industrial effluents,
emissions, noise, and vehicular exhaust etc.;

a7 e | * LS ot s, deveprentPec, nd o achesto g
Conservation Rules (ECR) | 2002, 2003) u g u

existing industries/ development Projects/ activities) and anticipated (for
proposed industries/ development Projects/ activities) pollutant loading;

e Procedure for planning and completion of IEE and EIA, including the
preparation of EMP, document format and content,
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Policy/Act/Plan

Year

Description

¢ The requirement for and procedures to obtain environmental clearance;
and,

e Procedure for damage-claiming by persons affected or likely to be
affected due to activities causing pollution or activities causing hindrance
to normal civic life.

Environmental Court Act

2000

¢ Impose penalties for violating court orders

¢ Confiscate any article, equipment and transport used for the commission
of the offence 2

o Pass any order or decree for compensation

e Issue directions to the offender or any person (a) not to repeat or
continue the offence, (b) to take preventive or remedial measures with
relation to any injury, specifying the time limit and reporting to the DoE
regarding the implementation of the directions.

Ecologically Critical Areas

1995

o Declaring an Ecologically Critical Area (under Section-5 of ECA and
Rule-3). Human habitat, ancient monument, archaeological site, forest
sanctuary, national park, game reserve, wild animal’'s habitat, wetland,
mangrove, forest area, Biodiversity of the relevant area etc.;

o Among the ECA's four rivers MoEF made restriction on: hunting, fishing,
all activities that could result in the destruction of floral or faunal habitats,
activities that could destroy natural characteristics of water and soil,
activities detrimental to fishery, installation of polluting industrial units,
and discharge of domestic/ industrial liquid waste.

National Environmental
Management Action Plan
(NEMAP)

1995-2005

o |dentification of key environmental issues affecting Bangladesh;

o |dentification of actions necessary to halt or reduce the rate of
environmental degradation;

o Sustainable resource use and improve management of the natural
environment;

¢ Conservation of habitats and biodiversity;
o Promotion of sustainable development; and,

o Improvement of the quality of life of the people.

National Water Policy

1999

o Protection, restoration and enhancement of water resources

e Protection of water quality, including strengthening regulations
concerning agro- chemicals and industrial effluent.

¢ Sanitation and potable water
¢ Fish and fisheries and

o Participation of local communities in all water sector development

Water Act

2013

Control on water use and protection and conservation of water resources
including declaration of water stress area and management, preferential
use of water in the water stress area and exemption, fixing the lowest safe
yield of aquifer and restriction on abstracting groundwater, ensuring normal
flow of water course, protection of flood control embankment, water zone
demarcation and management, restriction on water storing, declaration of
flood control zone and management, restriction on abstraction of total water
from any water source, water pollution control. Offence, punishment and
trial for violence of this act have been included in the act.
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Policy/Act/Plan

Year

Description

Environmental Protection
Bill

2010

Bangladeshi Parliament passed the Environment Protection Bill 2010, to
amend the Bangladesh Environment Protection Act 1995. The amended
law “empowers the government to control the production, processing,
stockpiling, supplying, transporting, importing, exporting, dumping and
disposal” of hazardous waste.

National Conservation
Strategy

1992

e The use minimum possible area of land in exploration sites
¢ Rehabilitate site when abandoned

o To take precautionary measures against the environmental pollution
from the liquid effluent, condensate recovery and dehydration plants,

¢ Technology assessment for appropriate technology.

National Agricultural Policy

1999

This policy aims to make the nation self-sufficient in food through increasing
production of all crops including the cereals and ensure a dependable and
secure food system for all.

National Land Use Policy

2001

Optimum use of land and water depends on planned use of land, water
resources and natural environment, which are important sources for growth.
It is possible to ensure optimum use of scarce land resources by way of
integrating the uses of three natural resources.

National Forest Policy

1994 (Amended
2010)

In general, the major targets of the Policy are to conserve the existing forest
areas; bring about 20% of the country’s land area under the forestation
programme, and increase the reserve forestland by 10% by the year 2015
through coordinated efforts of GO-NGOs and active participation of the
people.

National Fisheries Policy

1996

The policy focusses on aquaculture and marine fisheries development and
includes the following mandates:

e Maintaining biodiversity in all-natural water bodies and in marine
environment

o Ensuring that chemicals harmful to the environment will not be used in
fish shrimp farms.

Using environment friendly fish shrimp culture technology

Expanding fisheries areas and integrating rice, fish and shrimp
cultivation.

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

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

Dredged and Dredged
Material Policy

2013

Salient features of the Policy with respect to dredging are: Project has to be
formulated after identifying location of dredging and location for
Projecting/dumping of dredged materials in dry season, in no way dredged
material shall be Projected into flowing water. In rainy season, material
might be disposed into river flow based upon the recommendation with
proper study with hydro-morphological considerations.

National Conservation
Strategy

1992 (updated
2013)

It provides specific strategies and actions for conservation and sustainable
development in 18 areas including human resources, land resources, water
resources, forests, biodiversity, fisheries resources, livestock, crop
agriculture, urbanization, health and sanitation, industry, energy and
minerals, rural development, transport and communications, disasters and
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Policy/Act/Plan Year Description

disaster management, environmental awareness and education, gender
issues, and environment and international obligations.

National Biodiversity « Maintain and to improve environmental stability for ecosystems;
Strategy & Action Plan 2007
(NBSAP) benefit of the present and future generations;

o Conserve, and restore the biodiversity of the country for well-being of the
present and future generations;

o Ensure that long-term food, water, health and nutritional securities of the
people are met through conservation of biological diversity;

o Ensure preservation of the unique biological heritage of the nation for the

o Guarantee the safe passage and conservation of globally endangered
migratory species, especially birds and mammals in the country; and

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

Bangladesh Wildlife The Act has included revised schedule of protected wildlife and has
(Conservation & Security) | 2012 included many species that were previously not listed as protected wildlife
Act such as Gangetic dolphins and smooth-coated otters in the rivers.

Bangladesh National
Building Code maintenance of all buildings within Bangladesh in order to safeguard, within

The basic purpose of this code is to establish minimum standards for

2006 design, construction, quality of materials, use and occupancy, location and

achievable limits, life, limb, health, property and public welfare.

Labour Laws 2006 and industrial relations, disputes, labour court, workers' participation in

Its coverage ~ conditions of service and employment, youth employment,
maternity benefit, health and hygiene, safety, welfare, working hours and
leave, wages and payment, workers' compensation for injury, trade unions

companies’ profits, regulation of employment and safety of dock workers,
provident funds, apprenticeship, penalty and procedure, administration,
inspection, etc.

24
58.

59.

2.5
60.

Environmental Requirements for the project

Environmental requirements for a project encompass the conditions and parameters related to
the surrounding environment that the project must adhere to or consider. These can include
physical, biological, and social factors that may be impacted by or impact the project's
execution and outcomes. Essentially, environmental requirements ensure that the project is
planned and implemented in a way that minimizes negative impacts and maximizes positive
contributions to the environment.

The introduction of electric traction on the Narayanganj-Dhaka-Chattogram and Tongi-
Joydevpur sections of Bangladesh Railway will require environmental considerations,
particularly regarding the construction of overhead catenary systems and substations. Key
environmental requirements will likely involve assessing potential impacts on air and noise
pollution, land use, and biodiversity, as well as implementing mitigation measures to minimize
negative effects.

Environmental Standards

Under the ECR1997, once the EIA has been filed, DoE has 60 days to respond with its review
comment, and approval. Submission of any further materials would be carried out, as per
requirement of DoE in order to obtain the ECC. Steps to be followed for obtaining the ECC for
this railway Project are shown in
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61.

62. Figure 4. Additionally, a flow diagram detailing the steps for obtaining an ECC is shown in
Figure 5.
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Figure 4: Government of Bangladesh Environmental Assessment Process
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2.6
63.

64.

Environmental Impact Assessment (EIA)
International Agreements and Obligations

Most development Projects implemented in Bangladesh have been facilitated by the financial
help and technical guidance by international lending agencies. These agencies have their own
environmental and social safeguard policies, design codes, standards and guidelines which
must be adhered to and which this EIA comply with.

Bangladesh is a party to a large number of international conventions, treaties, and protocols
related to the environmental protection and are committed to ensuring that these protocols are
complied with during all development works. The applicable international conventions, treaties,
and protocols (Table 6) are the Rio Declaration (environment and development) 1992,
Convention on Biological Diversity (Rio de Janeiro) 1992, UNESCO World Heritage
Convention 2011, International Plant Protection Convention 1951, Plant Protection Agreement
for the South East Asia and Pacific Region 1956, Convention on Biological Diversity 1992, UN
Framework Convention on Climate Change 1992, Ramsar Convention (Convention on
Wetlands of International Importance especially as Waterfowl Habitat) 1971, Convention on

Persistent Organic Pollutants (Stockholm) 2001.

Table 6: Applicable International Laws

International Policy | Year Description
o EIA must be introduced to any proposed development Projects that are likely to have
significant adverse effects on biodiversity, with a view to avoiding or minimizing such
effects, and where applicable allow for public participation in such procedures; and
Convention of o Appropriate arrangements must be introducing to ensure that environmental
o - 1993 , - . S
Biological Diversity consequences of its programs and policies, that are likely to have significant adverse
impacts on biodiversity, are duly taken into account,
e |t is obligatory to Bangladesh as a contracting party to provide EIA of Projects that are
likely to have significant adverse effects on biological diversity (art. 4).
Under the Convention, participating countries nominate sites to be included on the World
Heritage List and the List of World Heritage in Danger (Danger List). Countries that are party
UNESCO World 1975 to the Convention agree to protect listed sites within their borders and refrain from actions
Heritage Convention that might harm such sites in other countries. Currently, the World Heritage List is composed
of 936 natural and cultural sites in 153 countries, and the Danger List includes35 sites from
28 countries. These are the ‘Jewels in the Crown’ of conservation.
Convention Convention concerning the Protection of the World Cultural and Natural Heritage was held
Concerning the at Paris in 1972. This convection has been ratified by 175 states. This defines and conserves
Protection of the 1972 the world’s heritage by drawing up a list of natural and cultural sites whose outstanding
World Cultural and values should be preserved for all humanity. Of the 730 total sites, there are currently 144
Natural Heritage, natural, 23 mixed and 563 cultural sites that have been inscribed on the World Heritage List
Paris (distributed in 125 State parties).
This convention was arranged at Rome in 1951. Bangladesh has ratified this convention.
. Under the convention, Bangladesh has to secure actions to prevent the introduction of plants
International Plant . ; . .
. ' 1951 pests from Project work or construction materials and to promote appropriate measures for
Protection Convention . . o . .
their control. It is governed by the Commission on Phyto-sanitary measures, which adopts
international standards of this measure.
Convention on
International Trade of Bangladesh has also ratified this Convention. It provides guidance for international
Endangered Species | 1973 | cooperation for the protection of certain species of wild fauna and flora against over-
of Wild Fauna and exploitation through international trade.
Flora (CITES)
Ramsar Qonventlon There are 127 Parties with 1085 wetland sites designated as Wetlands of International
(Convention on 1971 o . . . o
Importance. This is an intergovernmental treaty, which provides direction for the
Wetlands of . . . .
International conservation and wise use of all wetlands and wetland habitats through local, regional, and
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International Policy | Year Description
Importance especially national actions and international cooperation. The Convention includes marine wetlands
as Waterfowl Habitat) (wetlands up to a depth of six metres at low tide), islands, lakes and rivers.

UNFCCC sets out a legal framework for stabilizing atmospheric concentrations of

UN Framework greenhouse gases (GHGs) to avoid “dangerous anthropogenic interference with the climate

Convention on 1992 system”. Together with mitigation, adaptation and loss & damage as well have been adopted

Climate Change as policy planks to address climate change and its impacts. Because of her disadvantaged

(UNFCCC) geographical location, Bangladesh is regarded as one of the most vulnerable countries in
the world.

o Commits to a long -term goal of limiting warming to well below 20C and to pursue efforts
to limit temperature increase to 1.50C. This is one of the most significant elements of the
agreement;

o Establishes global goals for mitigation and adaptation, which ensure balance between
mitigation and adaptation in the agreement;

e Sets out a framework for country commitments (nationally determined contributions) that
will be submitted, implemented and strengthened in 5 -year cycles starting in 2020;

e Includes strong recognition of the value of reducing emissions through forest protection,
sustainable management and restoration, and the need to scale-up finance for these

Pans Glimate 2015 measures through, inter alia, international trading of credits;

Conference Cop 21
o Reflects a commitment towards scaled up climate finance; and

¢ Acknowledges the need to address irreversible and extreme climate change impacts.
In addition to the Agreement, in the margins of the COP:

o Significant pledges to support action on climate change before the new agreement takes
effect were made, including a new pledge of up to US$5 billion for REDD+; and

e The Consumer Goods Forum co-chairs, Unilever and Marks & Spencer, unveiled their
“Produce and Protect” commitment, a new kind of public- private partnership in addition
to and supportive of current commitments to net zero deforestation.

¢ To achieve stabilization of greenhouse gas concentrations in the atmosphere at a level
that would prevent dangerous anthropogenic interference with the climate system.

Kyoto Proto col and ;:27 e To achieve such a level within a timeframe sufficient to allow ecosystems to adapt
Copenhagen Accord 2009 naturally to climate change.

o To ensure that food production is not threatened and to enable economic development
to proceed in a sustainable manner.

Source: Ministry of Environment and Forests [2]

Major Institutions Involved in Environmental Planning and Implementation

65. Bangladesh has more than 200 laws and by-laws exist to tackle these challenges related to
environmental issues, implemented by a number of agencies, which are shown in Table 7.

Table 7: Major Institutions involved in Environmental Permitting, as Part of EIA completion

Government Department Relevant Planning and Enforcement Duties

No Objection Certificate will be required from FD as Project will
Forest Department (FD) require the cutting of trees in public area.

Environmental Clearance Certificate will be required for

Department of Environment (DoE) implementation of the Project.
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Government Department

Relevant Planning and Enforcement Duties

Department of Fisheries (DoF)

No Objection Certificate will be required due to piling of piers in
river.

Bangladesh Water Development Board

No Objection Certificate will be required due to river training works

Bangladesh Inland Water Transport Authority (BIWTA)

No Objection Certificate will be required due to construction of rail
bridges over the water crossing.
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66.

Environmental Impact Assessment (EIA)

3. Project Description
Project Justification

The project to introduce electric traction on the Narayanganj-Dhaka-Chattogram and Tongi-
Joydebpur railway sections in Bangladesh aims to modernize the existing railway network,
improve efficiency, and reduce operational costs. This involves implementing an overhead
catenary system and establishing substations to power electric locomotives. The project is
justified by the potential for increased train speeds, reduced travel time, lower operating
expenses, and decreased environmental impact.

3.2 Project Description

67.

68.

The Government of Bangladesh Railways (BR) has developed a strategy to switch from diesel-
electric traction to an electric traction system, which provides an economical, environmentally
friendly and efficient transportation system. In this context, BR has started to work on the
transition to the electric traction system, and started the study, project and feasibility studies in
Between Narayanganj-Dhaka-Chattogram and Tongi-Joydevpur Section, in line with the
Strategic plan. It is expected that this Project will bring efficiency in railway operation and
enhance the line capacity significantly. Further, the upgrading under the Project, particularly
the existing loops will also permit the operation of longer trains, making better utilization of the
available train slots.

The Project alignment between Narayanganj-Dhaka-Tongi-Joydebpur, Tongi-Pubail and
Chattogram-Fouzderhat line sections, double stack train operations between Chattogram Port
Station-Pubail Station-Dhirashram ICD. Also, it decided that Double-stack trains would consist
of well-type wagons and two standard ISO (2.6m) containers. Regarding this decision: the
contact wire minimum height will be 4.89m for single stack and 5.98m for double stack load
gauge. So, when a structure is checked against electrical clearance this structure height should
be a minimum of 5.39m for single stack and 6.48m for double stack. After that, these values
will be used to check a structure's electrical clearance for a 25kV AC catenary system. Location
is shown in Figure 1. Bangladesh Railway (BR) under the Ministry of Railways (MoR) is the
Executing Agency (EA) of this Project. A component-wise breakdown of the work needed is as
follows:

e Component 1: System operation modelling and load-flow simulation to identify the required
number of substations, and switching stations for the preferred technology

o Component 2: Identification of preliminary locations of the traction power substations, and
the switching stations.

e Component 3: Determination of the required number and rating of power transformers in
each facility.

e Component 4: Establishment of conductor sizes and materials for the overhead catenary
system and the feeder system.

e Component 5: Calculation of substation power demands and energy consumption.
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Table 8: Total Length of the project

From To .ip]]m!il‘ll{l::lﬂ'u ]L'Ii.':.mn e
Chattogram Warayangan) 336.80
Chattogram Port Fouzderhat 10
Tongi Tovdevpur 2
Fubail Dhirizham Tl
TOTAL 36590

69.

For these main purposes “Feasibility Study and Detailed Design for Introduction of Electric
Traction (including Overhead Catenary & Sub-Station) in Between Narayanganj-Dhaka-
Chattogram and Tongi-Joydebpur Section of Bangladesh Railway Project” initiated and after
tendering stage completed, contract signed between Bangladesh Railways and
TUMAS(Consultant) at 16 July, 2023.

3.3 Project Location

70.

Bangladesh Railways (BR) has developed a strategy to switch from diesel-electric traction to
an electric traction system, which provides an economical, environmentally friendly, and
efficient transportation system. In this context, BR has started to work on the transition to the
electric traction system, and started the study, project and feasibility studies in Between
Narayanganj-Dhaka-Chattogram and Tongi-Joydevpur Section, in line with the Strategic plan.
Main objective implementation of Electric Traction in Narayanganj-Dhaka-Chattogram and
Tongi-Joydevpur existing rail section to achieve below results.

¢ Reduce Running Cost.

e Increase revenue.

¢ Improve average Speed.

e Reduce locomotive maintenance cost.
e Reduce environmental pollution.

e To achieve Compatibility with Trans-Asian Railway Network

The alignment of the Project is presented in Figure 6

71.

72.

73.

The impact assessment was confined to BR’s general legal right of way, which is between 50
and 100 m centered over the existing track and station sections respectively. However, these
distances were adjusted in relation to sensitive receptors where excessive noise was predicted,
and at river crossings where work in and over rivers was defined and wetland areas. For these
areas the boundary widened to include variable distances, defined as needed.

Details on land elevation, settlements both rural and urban, road crossings of all types of roads,
river and power line crossings, visible gas and pipe line crossings on and around the alignment
were collected during the topographic survey.

Ground elevations at 25 m intervals and at places where there is marked difference in levels
along the alignment and block levels up to 50 m on either side of the alignment were taken.
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Block levels for a distance of 100 m on either side were taken at proposed station yard
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Figure 6: Location Map of the Project along with Existing Railway Stations
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Table 9:Sub-Station Construction area with Coordinates

Environmental Impact Assessment (EIA)

(Kamalapur)

90°25'38.15"E

90°25'39.18"E

SS & Workshop Name Land Area Point 1 Point 2 Point 3 Point 4
. 22°28'33.82"N 22°28'34.72"N 22°28'35.46"N
SS_1 Kumira 80x55m 22°28'33.23"N 91°43'43.69"E
91°43'46.42"E 91°43'42.97"E 91°43'45.66"E
L 22°53'17.41"N 22°53'15.33"N 22°53'14.95"N
SS_2 Chinki Astana 80x55m 22°53'17.80"N 91°32'18.59"E
91°32'16.71"E 91°32'19.50"E 91°32'17.62"E
23°12'33.02"N 91°
SS_3 Laksam 80x55m 23°12'31.26"N 91° 9'0.09"E 23°12'32.45"N 91° 8'58.66"E 23°12'34.08"N 91° 9'0.89"E 92.16"E
23°43'18.54"N 91° 23°43'20.28"N 91°
SS_4 Mandabag 80x55m 23°43'19.00"N 91° 8'56.79"E 23°43'20.74"N 91° 8'57.24"E
8'59.58"E 9'0.02"E
. 24°2'17.29"N 91°
SS_5 Ashuganj 80x55m 24° 2'15.86"N 91° 0'1.58"E 24°2'17.36"N 90°59'59.28"E 24°2'18.80"N 91° 0'0.44"E 0'2.75"E
. 23°56'0.48"N 23°56'3.08"N
SS_6 Pubail 80x55m 23°56'0.57"N 90°29'52.63"E 23°56'3.17"N 90°29'52.76"E
90°29'54.57"E 90°29'54.71"E
) 23°54'41.18"N 23°54'38.41"N 23°54'41.00"N
SS_7 Tongi 75x50 m 23°54'38.59"N 90°24'35.75"E
23°54'41.18"N 90°24'37.69"E 90°24'38.00"E
23°39'20.22"N 23°39'18.38"N
SS_8 Fatulla 75x50 m 23°39'19.15"N 90°28'8.35"E | 23°39'17.26"N 90°28'10.12"E
90°28'9.68"E 90°28'11.40"E
24°0'48.30"N 24°0'47.93"N
EMU Workshop (Joydebpur) 100x500 m 24°0'57.57"N 90°24'23.5 24° 0'55.07"N 90°24'21.28"E
90°24'38.11"E 90°24'32.08"E
Electric Loco Workshop &
. 22°20'27.64"N 22°20'35.20"N 22°20'38.43"N
Chattogram Electric Loco 22°20'30.58"N 91°48'52.28"E
. 91°48'50.85"E 91°48'45.91"E 91°48'47.09"E
Shed (Pahartali)
Dhaka Electric Loco Shed 23°43'28.05"N 23°43'26.37"N 23°43'26.75"N
30x40 m 23°43'27.64"N 90°25'39.11"E

90°25'38.20"E
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Figure 9: Electric Loco Workshop- Pahartali
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Figure 10: EMU Workshop- Joydebpur

Figure 11: Substation- Kumira
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Figure 12: Substation - Chinki Astana

Figure 13: Substation - Laksam
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Figure 15: Substation - Ashuganj
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Figure 16: Substation - Fatulla

Figure 17: Substation - Pubail
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3.4 Amount of land: Amount of land required, land ownership, land acquisition

74. The alignment has been designed on the basis of the information collected from the currently available topographic, hydrological and geotechnical surveys
and the design criteria stated earlier, while keeping in mind the objective of minimizing land acquisition. In describing the alignment, the terms “left” and
“right” are used as viewed proceeding to Joydebpur from Chattogram.

Table 10: Amount of land required, land ownership, land acquisition

Ian.d Total Type of | Areato Areato Full/Partial Type of Areato
required yp Land (As Owing
Sl. | Plot . of Plot Arean of Land be be Plot to be be
Khatian No. . . . per Status Owner Name .
No | No. (sqm) Plot (As Per | Acquired | Acquired acquired . . Acuired
a (Acre) | Record) | (sqm) | (Acre) (%) Physical | (BR/Private) (Har)
q 0 Features) q
Land Acquisition Schedule (Kumira)
Thana/Upazila: Sitakunda, District: Chattogram
Mouza Name: Bashbaria, J. I. No: 41, Sheet No:
1 | 892 291 2225.773 0.55 Viti 1795 0.443554 81% Viti Jute Ministry | Torof Dowlot | 0.1795
2 | 893 291 1821.087 0.45 Viti 1550 0.383013 85% Viti Jute Ministry | Torof Dowlot | 0.155
3 | 894 291 3237.488 0.8 Viti 225 0.055599 7% Viti Jute Ministry | Torof Dowlot | 0.0225
Land Acquisition Schedule (Laksam)
Thana/Upazila: Laksam, District: Comilla
Mouza Name: Paotoli, J. I. No: 332, Sheet No: 01
Not given
by the
Local
4 | 371 Authority 1133.121 0.28 Nal 950 0.23475 84% Nal Private Rofikul Alom 0.095
Not given Munshi
5 | 358 by the 809.372 0.2 Nal 275 0.067954 34% Nal Private Monirul Islam | 0.0275
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Local
Authority
Not given
by the
Local
6 359 Authority 930.7778 0.23 Nal 900 0.222395 97% Nal Private 0.09
Not given
by the
Local
7 | 360 Authority 283.2802 0.07 Nal 200 0.049421 71% Nal Private Oliullah 0.02
Not given
by the Ajijur
Local Rahman,
8 372 Authority 687.9662 0.17 Nal 450 0.111197 65% Nal Private Arob Ali 0.045
Land Acquisition Schedule (Laksam)
Thana/Upazila: Laksam, District: Comilla
Mouza Name: Komodda, J. I. No: 286, Sheet No:
Golam
22 Rahman and
9 140 1821.087 0.45 Nal 800 0.197684 44% Nal Private Others 0.08
29 Bozlur
10 | 139 1942.493 0.48 Nal 425 0.10502 22% Nal Private Rahman 0.0425
Land Acquisition Schedule (Mandabag)
Thana/Upazila: Kasba, District: Brahmanbaria
Mouza Name: Jajishar, J. I. No: 117, Sheet No:
Al Mahmud,
11 | 1519 57 1294.995 0.32 Nal 260 0.064247 20% Nal Private Abu Siddik 0.026
12 | 1520 1431 1013.334 0.2504 Nal 700 0.172974 69% Nal Private Abu Taher 0.07
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13 | 1523 204 566.5604 0.14 Nal 215 0.053128 38% Nal Private Abdul Goni | 0.0215
14 | 1524 204 971.2464 0.24 Nal 900 0.222395 93% Nal Private Abdul Goni 0.09
Golan
15 | 1530 362 1214.058 0.3 Nal 1200 0.296526 99% Nal Private Samdani 0.12
Humayun
16 | 1531 850 2225.773 0.55 Nal 725 0.179151 33% Nal Private Kobir 0.0725
Land Acquisition Schedule (Pubail)
Thana/Upazila: Gazipur Sadar, District: Gazipur
Mouza Name: Pipuliya, Shimuliya, J. I. No: 03, 01, Sheet No: 01
17 | 117 99 890.3092 0.22 Duba 200 0.049421 22% Duba Private Abdul Latif 0.02
18 | 119 1011.715 0.25 Duba 200 0.049421 20% Duba Private 0.02
Land Acquisition Schedule (Tongi)
Thana/Upazila: Tongi, District: Gazipur
Mouza Name: Duttapara, J. I. No: 42, Sheet No: 02
19 | 2910 490 930.78 0.23 Chala 105.057 0.0260 11% Chala Private Neyazuddin 0.011
Joynuddin &
20 | 2911 311, 414 6758.26 1.67 Khama | 1354.221 0.3346 20% Khama Private Kamaluddin 0.135
21 | 2912 573 2347.18 0.58 Khama | 2347.180 0.58 100% Khama Private Mominuddin 0.235
22 | 2913 221 2347.18 0.58 Khama | 517.508 0.1279 22% Khama Private Ankanonnesa | 0.052
5q | 2940 s:é,zgé 6191.70 | 153 | Khama | 530.419 | 0.1311 9% Khama Private Agdg'tfe "’r‘iur 0.053

Land Acquisition Schedule (Joydebpur)

Thana/Upazila: Gazipur Sadar, District: Gazipur

Mouza Name: Deshipara, J. I. No: 29, Sheet No:
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Aftabuddin &

24 | 305 8 404.69 0.1 Sail 151.57 0.0375 37% Sail Private Others 0.015

25 | 306 113 156.61 0.0387 Chala 156.44 0.0387 100% Chala Private Hasinuddin 0.016
Aftabuddin &

26 | 324 8 607.03 0.15 Bari 392.99 0.0971 65% Bari Private Others 0.039
Aftabuddin &

27 | 328 8 571.82 0.1413 Bari 572.02 0.1413 100% Bari Private Others 0.057

Alauddin,
Sofor Ali

28 | 329 50, 97 6879.66 1.7 Bari 1520.95 0.3758 22% Bari Private Sikdar 0.152
Aftabuddin &

29 | 330 8 11203.73 2.7685 Chala | 11203.89 2.7685 100% Chala Private Others 1.120
Aftabuddin &

30 | 331 9 2630.46 0.65 Sail 2525.36 0.6240 96% Salil Private Others 0.253
Aftabuddin &

31 | 323 8 8822.15 2.18 Chala 5203.58 1.2858 59% Chala Private Others 0.520

32 | 341 51 1618.744 0.4 Sail 248.34 0.0614 15% Sail Private Hafizuddin 0.025
Hafizuddin &

33 | 342 109 1659.213 0.41 Sail 522.45 0.1291 31% Sail Private others 0.052
Hafizuddin &

34 | 343 109 2446.732 0.6046 Amon 2446.59 0.6046 100% Amon Private others 0.245
Aftabuddin &

35 | 344 10 2751.865 0.68 Amon 2798.94 0.6916 102% Amon Private Others 0.280

36 | 345 66 647.4976 0.16 Chala 94.58 0.0234 15% Chala Private Sekandar Ali 0.009

37 | 346 27 607.029 0.15 Sail 563.73 0.1393 93% Sail Private Abdul Wadud | 0.056

Mises
38 | 347 88 647.4976 0.16 Sail 484.58 0.1197 75% Sail Private Jahanara 0.048

Bl NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECTH

Page | 24



Environmental Impact Assessment (EIA)

MD Anowar

39 | 348 89 445.1546 0.11 Sail 426.27 0.1053 96% Sail Private Hossain 0.043
Aftabuddin &

40 | 349 10 4651.056 1.1493 Amon 4651.05 1.1493 100% Amon Private Others 0.465
Enayatullah

41 | 350 34 998.3604 0.2467 Sail 998.46 0.2467 100% Sail Private Munshi 0.100
Enayatullah

42 | 358 35 2792.333 0.69 Amon 142.50 0.0352 5% Amon Private Munshi 0.014
Hafizuddin &

43 | 359 109 728.4348 0.18 Sail 443.27 0.1095 61% Sail Private others 0.044

44 | 360 51 1416.401 0.35 Amon 744.92 0.1841 53% Amon Private Chinta Horon | 0.074

45 | 363 50 1052.184 0.26 Sail 63.88 0.0158 6% Sail Private Chinta Horon | 0.006

Ayesha

46 | 371 6 4006.391 0.99 Pukur 761.51 0.1882 19% Pukur Private Khatun 0.076
Mohammad

47 | 374 65 7082.005 1.75 Chala 2246.43 0.5551 32% Chala Private Jomseduddin | 0.225

Halima

48 | 375 108 1416.401 0.35 Chala 252.69 0.0624 18% Chala Private Khatun 0.025
Mises Lotifa

49 | 376 87 2144.836 0.53 Chala 2125.18 0.5251 99% Chala Private Begum 0.213
MD Anowar

50 | 377 89 1319.681 0.3261 Chala 1319.80 0.3261 100% Chala Private Hossain 0.132

Mises

51 | 378 88 768.9034 0.19 Chala 563.12 0.1391 73% Chala Private Jahanara 0.056

52 | 379 27 1537.807 0.38 Chala 124.91 0.0309 8% Chala Private Abdul Wadud | 0.012

Land Acquisition Schedule (Joydevpur)

Thana/Upazila: Gazipur Sadar, District: Gazipur
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Mouza Name: Joydebpur, J. I. No: 58, Sheet No: 01
53 | 623 7 13395.11 3.31 Mixed 200 0.0494 1% Mixed BR 0.020
Amina
54 | 647 125 283.2802 0.07 Bari 65 0.0161 23% Bari Private Khatun 0.007
55 | 643 1 263045.9 65 Mixed 180 0.0445 0% Mixed BR 0.018
56 | 745 1 263045.9 65 Mixed 45 0.0111 0% Mixed BR 0.005
57 | 744 1 263045.9 65 Mixed 65 0.0161 0% Mixed BR 0.007
Kupomoyi

58 | 749 689 1335.464 0.33 Dukan 75 0.0185 6% Dukan Private Kalimata 0.008
59 | 735 1 263045.9 65 Mixed 650 0.1606 0% Mixed BR 0.065
60 | 752 3 25292.88 6.25 Mixed 110 0.0272 0% Mixed BR 0.011
61 | 753 3 25292.88 6.25 Mixed 94 0.0232 0% Mixed BR 0.009
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3.5 Project Activities and Implementation Schedule.

75. The project implementation phases and investment plan below for economic and financial
analysis. This project will be implemented in different phases:

e Phase 1 Commuter Train Operation
0 Phase 1A: Gendaria - Dhaka- Joydebpur Electric Traction and Other Related
Infrastructure (Including Maintenance Workshop) Construction Investment
o Phase 1B: Narayanganj - Gendaria Electric Traction and Other Related
Infrastructure Construction Investment
e Phase 2 Tongi-Chattogram Electric Traction and Other Related Infrastructure (Including
Maintenance Workshop and Loco Shed) Construction Investment
e Phase 3 Rolling Stock
o0 Phase 3A first lot rolling stock tendering for phase 1 (EMUs)
o Phase 3B first lot rolling stock tendering for phase 2 (Electric Loco)
0 Phase 3C will continue to invest in rolling stock, considering future needs and rolling

stock procurement plan for electric traction.

The investment plan is given below:

¢ BR will finalize tendering works for phase 1 in 2026 and will start operating with electric
traction in 2028.

¢ BR will finalize tendering works for phase 2 in 2030 and will start operating with electric
traction in 2033.

e BR will finalize Phase 3A tendering works in 2026 and add new rolling stock to inventory in
2028.

¢ BR will finalize Phase 3B tendering works for 2026 and add new rolling stock to inventory
in 2033.

¢ BR will finalize Phase 3C tendering works for 2038 and add new rolling stock to inventory
until 2047.

3.6 Process flow diagram (Material, Water, and Energy Balance)

76. The introduction of electric traction on the Narayanganj-Dhaka-Chattogram and Tongi-
Joydevpur sections of Bangladesh Railway involves a complex process with various material,
water, and energy flows. A process flow diagram would visually represent these flows,
illustrating how materials are acquired, processed, and utilized, and how water and energy are
consumed and managed throughout the system. This diagram would be crucial for
understanding the overall operational efficiency and environmental impact of the electric
traction system.

77. A process flow diagram (PFD) visually represents the material, water, and energy balance of
a process. It shows the flow of materials, water, and energy through various unit operations,
including inputs, outputs, and recycle streams. The PFD helps in understanding the overall
process, identifying potential bottlenecks, and optimizing resource utilization.
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Figure 18: Process flow diagram (Material, Water, and Energy Balance)
3.7 Chemical Storage and Hazard Management

78. The "Chemical Storage and Hazard Management" aspect, mentioned in the context of the
Narayanganj-Dhaka-Chattogram and Tongi-Joydevpur electric traction project, likely refers to
the safe storage and handling of chemicals used in the project, particularly those associated
with the electric traction system's components like substations and overhead catenary
systems. This includes chemicals used for cleaning, maintenance, and potentially even for fire
suppression in critical areas. Key Considerations for Chemical Storage and Hazard
Management:

e Types of Chemicals:
The project will likely involve various chemicals, including:
e Insulating oils: Used in transformers and other electrical equipment in substations.

e Cleaning solvents: For maintaining the overhead catenary and other electrical
components.

e Fireretardants: For fire suppression systems in critical areas.

e Lubricants: For moving parts in electrical equipment.

e Corrosion inhibitors: To protect metal components from rust and degradation.
e Storage Requirements:

e Segregation: Chemicals should be stored separately based on their compatibility
(e.g., flammable liquids should be kept away from oxidizing agents).

e Containment: Storage areas should be designed to prevent leaks and spills, with
appropriate containment systems in place (e.g., bunds for liquid storage).

e Ventilation: Adequate ventilation is crucial for storing volatile chemicals to prevent
the buildup of hazardous vapors.

e Temperature Control: Some chemicals require specific temperature ranges for
storage.

e Security: Access to chemical storage areas should be restricted to authorized
personnel.

e Hazard Management:
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e Risk Assessment: A thorough risk assessment should be conducted to identify
potential hazards associated with each chemical and develop appropriate control
measures.

e Personal Protective Equipment (PPE): Workers handling chemicals should be
provided with appropriate PPE, such as gloves, respirators, and eye protection.

e Emergency Response Plan: An emergency response plan should be in place to
deal with spills, leaks, or fires involving chemicals. This plan should include
procedures for containment, cleanup, and first aid.

e Training: Workers should be trained on the proper handling, storage, and disposal
of chemicals. They should also be trained on the emergency response plan.

e Waste Disposal: Chemical waste should be disposed of properly according to local
regulations.

e Specific to Railway Operations:

e Substation Safety: Substations, where high voltages and hazardous chemicals
are present, require special attention to safety.

e Catenary System Safety: Working with the overhead catenary system can be
hazardous due to the high voltages involved. Proper procedures and training are
essential.

e Environmental Considerations:

e Minimizing Environmental Impact: The project should aim to minimize the
environmental impact of chemical storage and handling.

e Proper Disposal: Chemical waste should be disposed of in an environmentally
responsible manner.

79. By implementing robust chemical storage and hazard management procedures, the project
can ensure the safety of workers, the public, and the environment. This is particularly important
given the potential hazards associated with electrical traction systems and the chemicals used
in their operation.

3.8 Wastewater Generation

80. While the primary focus of the project is electric traction, wastewater generation is a relevant
environmental consideration. Potential sources of wastewater could include:

e Construction Activities: Washing of equipment, site runoff, and potential sewage from
construction workers.

e Substation Operations: Small amounts of wastewater from cleaning and maintenance of
substation equipment.

e Workshops: Maintenance and cleaning of trains could generate wastewater.

81. The project's environmental impact assessment addresses these potential sources of
wastewater and implements appropriate mitigation measures, such as:

e Proper drainage and containment: Ensuring wastewater is properly managed and does
not contaminate surrounding areas.

e \Wastewater treatment: Implementing treatment systems for wastewater generated from
workshops and substations.

e Minimizing water usage: Promoting water conservation practices during construction
and operation.
3.9 Use of Hazardous Materials

82. The introduction of electric traction on the Narayanganj-Dhaka-Chattogram and Tongi-
Joydevpur sections of Bangladesh Railway will involve the use of various hazardous materials
during construction and operation. These materials include, but are not limited to, oils,
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lubricants, and cleaning agents for the locomotives and other equipment, as well as various
chemicals used in the construction and maintenance of the overhead catenary and substations.
A detailed waste management plan will be developed to ensure the proper disposal of
hazardous waste generated during construction and operation.

3.10 Demand for resources and utility services

83.

84.

85.
86.

87.

For this project Railway will require significant resources and utility services, including the
construction of an overhead catenary system, substations, and potentially workshops. This
project will necessitate substantial investment, particularly for the main line, and will involve
tendering processes for various phases of the project. The project also aims to improve travel
times, reduce operational costs, and enhance passenger amenities.

Electricity is the primary utility service will be a reliable and consistent power supply from the
national grid, requiring coordination with the Bangladesh Power Development Board (BPDB).

Water will be needed for various purposes, including construction and maintenance activities.

A robust communication system will be essential for train control, signaling, and passenger
information.

Efficient transportation of materials and equipment will be necessary during the construction
and operation phases.

3.11 Potential for contamination

88.

89.

The introduction of electric traction on the Narayanganj-Dhaka-Chattogram and Tongi-
Joydevpur sections of Bangladesh Railway, including overhead catenary and
substations, presents both opportunities and potential contamination challenges. The project
aims to enhance train speed, reduce operational costs, and minimize environmental impact by
transitioning from diesel to electric locomotives. However, the construction and operation of
the electric traction system could lead to localized contamination issues. Potential
Contamination Sources:

e Construction Phase:

e Catenary Pole Installation: Digging foundations for catenary poles can generate
dust and potentially disturb soil, leading to localized contamination if not managed

properly.
e Material Transport: Transportation of construction materials like steel, concrete,

and other equipment can cause dust and minor spills, contributing to air and soil
contamination.

e Waste Generation: Construction activities generate various types of waste,
including construction debris and packaging materials, which need to be managed
to prevent environmental pollution.

e Operational Phase:

e Substation Operations: Substation equipment may contain hazardous materials
like insulating oil, which could leak or spill in case of accidents or improper
maintenance, contaminating soil and water.

e Overhead Catenary Maintenance: Maintenance activities, such as replacing
damaged wires or insulators, could generate waste materials that need to be
disposed of responsibly.

e Electric Traction System: The electric traction system itself, including the
catenary and substations, could be a source of electromagnetic radiation, which
may have potential health and environmental impacts if not properly managed.

While the introduction of electric traction in Bangladesh Railway offers numerous benefits, it's
crucial to proactively address potential contamination issues through careful planning,
implementation, and monitoring. By implementing appropriate mitigation measures, the project
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can minimize its environmental impact and contribute to a more sustainable transportation
system.
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4. Description of the Environment

4.1. Introduction

90. The proposed introduction of electric traction, including overhead catenary and substations, on
the Narayanganj-Dhaka-Chattogram and Tongi-Joydebpur sections of Bangladesh
Railway aims to modernize the existing railway system. This project is expected to bring
significant benefits, including reduced travel time, lower operational costs, and decreased
reliance on road transport. The environmental impact during construction is anticipated to be
minimal, with potential benefits like reduced fuel consumption and a greener transportation
system.

411 SiteOverview

91. The centre line of alignment represents the centre line of BG track. The track will be
reconstructed as a three-rail configuration with one of the outer rails as a common track, thus
accommodating both MG and BG traffic. The outer rail on the right side of the track will be the
‘common’ rail for the Project. The Proposed boundaries of the work are as follows in (11).

Table 11: Environmental Impact Assessment Site overview of the Project

Component Definition Boundary

Legal RoW of the BR rail line
General Right of Way 50 m
(centred over track) Non station sections:

Legal RoW of the BR rail line (centred over track) station sections: 100 m

Legal RoW of the BR rail line (centred over track) large bridges: 100 m

50 m distance other than at stations
Air Quality centred over existing track.

At Stations: 100 m

a) the nearest sensitive receptor

Noise: the boundaries for noise (record distance);
measurements will be variable since noise is b) +25m reading from source
relevant when it impacts a sensitive receptor .

and there are rural track sections and c) +50 m reading from source
sections through urban areas and stations d) Atstations 10,25 and 50 m

distance readings

Upstream at river crossing and at least5 | 25 m U/S and D/S of crossing

Surface Water Quality m from shore centreline and at 1 m below

Identify tube well and measures

Groundwater Tube wells within General RoW of 100 m ;
distance from work area

Generally visual survey including 50 m in
Terrestrial Ecosystem either side of the alignment for its entire
length

Survey to be completed at major river

Aquatic Ecosystem .
crossing only

Wetlands, special habitat, large river
Sensitive, protected components of the crossings. Survey as needed and 1 km on either side of track
environment depending on existing habitat in the centreline

Project corridor of impact
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Table 12: List of Rivers and Major Canals on the Project Alignment

I\SIL B::ige KM River/Canal Lengh of Bridge (m)

1 50 23+699 Kumira Sarat 18.3

2 53 25+031 Chota Kumira 18.3

3 155 061+043 Mahamaya 12.2

4 181 72+599 Feni River 230.85

5 185 77+400 Mubhuri River 138.6

6 190A 84+091 Kalidash Pahari River 46.6

7 207 105+964 Dakatia River 117
Canal Connecting Bay of 4 Major & 11

8 Fouzderhat to CGPY Bengal 8 bay Mino: bridges

9 Fouzderhat to CGPY Canal Conne'cting Karnafuli 1. Major.& 5

River Minor Bridges

10 Fouzderhat to CGPY Mahesh Khal 1 Major bridge

11 231 138+158-140+333 Dakatia River 48.76

12 232 138+158-140+333 Goniajoori Khal 36.57

13 234 142+393-147+763 Goniajoori Khal 36.57

14 243 153+546-160+616 Gumti 115.85

15 246 153+546-160+616 Gumti Spill 61

16 259 174+714-178+728 Salda 18.3

17 261 174+714-178+728 Bajna 41.77

18 272 188+500-190+402 Sinai 18.3

19 276 197+090-199+434 Howrah 18.3

20 1 202+843 Titas 218.7

21 1A 203+912 Titas Spill 42.972

22 12 2154397 Kurulia 80.2

23 26 232+064 Meghna 982.2

24 34 236+499 Brahmaputra 198.4

25 63 261+226 Arial khan 136.85

26 65 262+789 Haridhoa 80.2

27 79 275+204 Sitalakhya 367.65

28 89 288+551 Balu 80.2

29 Dhaka- Tongi Tongi Khal 100

30 Tongi Joydebpur Hydrabad Khal 60

92. Therefore, once details are known, BR will update the EIA’s; EMP and address the noise and
dust issues associated with crushing and transportation operations taking place in Bangladesh

Infrastructure in Support of the Project

Level Crossing

93. There are authorized and unauthorized level crossings along this corridor. The authorized level
crossings having been approved by BR, and are owned, operated and maintained by BR. All
the authorized gates fall in the categories as mentioned in Table 13. The unauthorized level
crossings are those over which passage of traffic has not been permitted by BR. These
unauthorized level crossings are not maintained by BR and consequently pose a constant
threat to public safety. There are 51 authorized level crossings and 108 unauthorized level
crossings along the Project Corridor (Table 14). These are of different categories and
classifications (Special, A, B and C) according to Bangladesh Railway (BR) regulations. The
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level-crossing gates will require signalling and approach warning systems designed to
accommodate the number of train-vehicle units (TVUS) passing over level-crossing gates well
into the future. The Consultant recommends closure of 67 unauthorized level crossings and
authorization of the remaining 92 (including the 49 existing authorized gates) into different
classes (Table 13); i.e., 45 new authorized gates.

Table 13: Criteria for Classification of Level Crossings

Class Criteria
Special Class TVUs greater than 50,000
TVUs between 50,000 & 30,000 Or Line capacity utilization 80% (on single line) and number of
A Class )
road vehicles greater than 1,000.
B Class TVUs between 30,000 and 20,000 and number of road vehicles greater than 750
C Class All other level crossings for road not covered in above classes
D Class For cattle crossings

7
*

Where, TVU= Train Vehicle Unit (No. of trains per day X No. of road vehicle units per day)
(i)
(i)

TVUs unit of measurement
Train, Motor vehicle, bullock carts & Tanga — 1 unit

Cycle rickshaw & Auto-rickshaw. - % unit

Hydrology and River Training Works

94.

95.

96.

The surface water along the proposed alignment is dominated by the three major rivers and
their tributaries and so also the hydrology and drainage system.

Effective drainage of rainwater in the monsoon season is very important to safeguard the
embankments must be protected against failure. The flow of water should not be allowed along
the track as it not only contaminates the ballast but also erodes the formation. Ponding of water
at the base of the embankment is not desirable and has been addressed by installing
longitudinal drainage pipes under the toe of the embankments to drain to the nearest
watercourses. A transverse cross-drainage pipe will discharge water from the sump to the
longitudinal drain at the toe of the embankments.

Navigation Clearance — Bridges crossing navigable perennial rivers in Bangladesh must
provide minimum clearances as defined by the Bangladesh Inland Water Transport Authority
(BIWTA). BIWTA has specified the horizontal and vertical clearance for various classes of
navigation channels (Table 14) and which the Project designers are adhering to.

Table 14: Navigational Clearance for Proposed Railway Bridge

Name of Route Draught LengFt’I;rcéfeI::alg: and Vertical Clearance Horizontal Clearance
Class- | 3.65m 683 km (11%) 18.30m 76.22m
Class- I 213m 1,000 km (17%) 1220 m 76.22m
Class -lll 1.52m 1,885 km (32%) 7.62m 30.48 m
Class -IV 1.52m 2,400 km (40%) 5.00 m 20.00 m
Total 5,968 km (100%)
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97. The datum for measuring the vertical clearance is the Standard High-water Level (SHL). None
of the rivers in the Project corridor are legally designated as navigable waters under any of the
above four categories. However, local boats are used for crossing the rivers at many locations
during floods, and therefore minimum clearance for small boat traffic, say Class IV, will be
maintained.

Social and Resettlement Considerations

98. Despite the limited trackside acquisition, the number of affected households and
shop/businesses is quite significant. This is because most affected households and businesses
are in clusters and located close to railways stations, bazars and railway crossings, effectively
inside the BR RoW. In the rural section of the railway track, the newly acquired lands are
typically agricultural.

99. All technical efforts have been undertaken to minimise the impact by using the existing railway
track, which is on average 30 m wide. The width of new acquisition is 10 m, taken from only
one side of the track as a measure to minimise potential adverse impacts.

100. The scope of social safeguard works for the Project includes:
0] consultation with affected communities and stakeholders;

(i) social surveys and census of all effected households and structures (residential,
commercial, community structures),

(iii) property valuation survey (land, structures, trees) for replacement value;

(iv) preparation and disclosure of RP, including the Project entitlement policy and matrix;
and

(v) income and livelihood restoration of the affected households as well as vulnerable
groups. This work was completed by the Consultant’s social sector team.

4.2 Physical Environment
4.2.1 Topography

101. Annex 4, Figure 4 presents a digital elevation model (DEM) of Bangladesh based on a
300 m grid. From the DEM, topography of the Project area slightly undulating, with elevation
changes from 0 metre to 23 metres above mean sea level.

102. The Project area comprises the following physiographic units. The Project corridor lies
within the subzone of Meghna Flood plain (45%), Chattogram CHT (30%) and coastal plains
(25%) zone.

103. Chattogram coastal plain comprises gently sloping piedmont plains near the hills, river
floodplains alongside the Feni, Karnafuli, Halda and other rivers, tidal floodplains along the
lower courses of these rivers, a small area of a young estuarine floodplain in the north,
adjoining sub-regional young Meghna estuarine floodplain, and sandy beach ridges adjoining
the coast in the south. Sediments near the hills are mainly silty, locally sandy, with clays more
extensive in floodplain basins. The whole of the mainland area is subjected to flash floods.

104. The terrain along these key railway sections in Bangladesh is predominantly low-lying and
flat, shaped by the deltaic landscape of the Ganges—Brahmaputra—Meghna River system.
Here's a breakdown of the topographical features relevant to the electrification project:
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Table 15: Environmental Impact Assessment Boundaries for the Project

2 Avarage :
Soction 9 Terrain Type Motable Features
Elevation
MNaragyangan|— Lirbamn Dense urbanization, river
. ’ o= meters . :
Dhaka floodplain Crossings
Dhaka- _ Alluvial Rivers, wetlands, rolling hills
2—&0 meners =
Chattagram lowlands near Comilla
- Slightly Suburban sprawl, light industrial
Tongi=Joydewpur 10-1&6 meters gl P g
alevated 20nes

105. Key Topographical Considerations

e Flood Risk: Much of the corridor lies in flood-prone zones, especially near Narayangan;
and Dhaka, requiring elevated or flood-resilient infrastructure.

e Soil Conditions: Predominantly alluvial and clayey, which may affect foundation design
for masts and substations.

e River Crossings: Multiple bridges span rivers like the Buriganga, Shitalakshya, and
Meghna, necessitating specialized catenary support structures.

e Urban Density: In Dhaka and Narayanganj, limited space and dense construction pose
challenges for substation placement and overhead line installation.

106. This topography demands a resilient and adaptive electrification design, balancing
technical feasibility with environmental and urban constraints

4.2.2 Climate

107. Despite the general predictability of the seasons in Bangladesh, local conditions vary widely
across the country. As such, Bangladesh can be divided into seven climactic sub-zones based
on differences in a range of factors including rainfall, temperature, evapotranspiration and local
seasonality.Source: Rashid, Haroun Er

108. Figure 19 shows that the Project area is located within the South-Eastern region and is
characterized by heavy rainfall, often in excess of 2,500 mm/year, as well as somewhat mild
summers and cloudy, cool winters. Mean daily maximum temperature reaches 31°C —
generally in the month of April, and mean daily minimum temperature may at times fall below
10°C — usually in January. Average humidity is relatively high, often exceeding 80%, and most
rainfall occurs during the monsoon season. Fog is very common in winter, and the north-
eastern region is considered to be the cloudiest part of the country.

109. Twenty years average climatic data (2004-2024) collected from Dhaka, Cumilla, Feni,
Sitakund and Chattogram weather stations (Bangladesh Meteorological Department, Dhaka)
reflect the weather pattern of the Project Corridor as outlined in Table 16.

Table 16: Weather Pattern of the Project Corridor

Description Dhaka Cumilla Feni Sitakund Chattogram
Average Annual Maximum Temperature (2004-2024) | 32..5(°C) 33.7(°C) | 34.0(°C) | 34.4(°C) | 33.4(°C)
Average Annual Minimum Temperature (2004-2024) | 18.7 (°C) 18.3 (°C) | 18.2(°C) | 17.6(°C) | 19.4(°C)
Average Annual Rainfall (2004-2024) 2467 mm 2157 mm | 3132 mm | 3398 mm | 3132 mm
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Description Dhaka Cumilla Feni Sitakund Chattogram

Average Annual Relative Humidity (2004-2024) 81% 80% 80% 81% 78%

Rainfall and Air Temperature

110. Within the Project corridor rainfall varies considerably from year to year and month to
month. The average annual rainfall from 2004 to 2024 of the study area approximately 2,955
mm (Figure 20), with about 88% of the mean annual rainfall occurring during the period from
May to October, and 36% during June — July .

111. The driest month is January, with 1.2 mm of rainfall and the greatest amount of precipitation
occurs in July, with an average of 708 mm. During, July 2015, the highest precipitation recorded
at Chattogram station, which is 1,466 mm. The precipitation varies by 458 mm between the
driest month and the wettest month.

112.  Figure 21, Figure 22 and Figure 23 show the mean maximum and minimum air temperature
(during 2004-2024) of the Dhaka, Cumilla, Feni and Sitakund meteorological substation
respectively. May is the warmest month with average temperature 37.1 and 37.5 °C
respectably at these locations. As recorded, January is the coolest month in Dhaka and Cumilla
with temperature averaging 10 °C and 8.7 °C respectively.
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Figure 19: Climatic Map of Bangladesh
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Figure 20: Annual Rainfall in Weather Station of the Project
Source: Bangladesh Meteorological Department

Cumilla Station

RAINFALL IN MM
TEMPERATURE IN (°C)

—Jan Aug | Sep | Oct | Nov | Dec
Temp. Max (°C) | 25.4 | 27.7 | 26.6 . 313|314 314296 | 26.6 |
Temp. Min (°C) | 12.1 | 15.2 | 13.3 | 22.8 | 24.2 [ 25.3 | 25.4 | 25.4 | 25.2 [ 23.4 | 18.7 | 13.3
Temp. Avg. (°C) | 18.34|21.96|25.08| 27.7 |28.36|28.84|28.26( 28.52[ 28.56| 27.3 [23.82(20.02]
| e Mean Rainfall | 0.4 | 18 | 72.2 |145.8/303.8[307.2[511.2[330.4[270.6]123.4] 39.2 | 35 |
| MaxRainfall | 1 | 47 | 231 | 361 | 467 | 432 | 820 | 526 | 377 | 274 | 190 | 162 |

Source: Bangladesh Meteorological Department, BMD

Figure 21: Mean Monthly Maximum, Minimum & Average Temperature and Total Rainfall in Cumilla Station
(2004- 2024)
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Feni Station
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Jan  Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec
s Temp. Max (°C) 30.16 32.14 34.52 36.4 36.02 35.74 34.88 34.24 35.16 35.1 33.44 30.54
B Temp. Min (°C) | 8.94 11.86 15.62 19.28 20.76 23.26 23.58 23.98 24.14 20.16 15.44 11.82
B Temp. Avg. (°C) 18.22 22 25.42 28.12 28.52 28.62 27.98 28.18 28.3 27.18 23.64 19.9
Mean Rainfall 0.2  13.6 69.4 122.2 340 553.8 709.2 520 477.8 269.6 38.2 18.8

e \ax Rainfall 1 51 169 446 533 773 1128 603 | 643 492 | 186 94

Figure 22: Mean Monthly Maximum, Minimum & Average Temperature and Total Rainfall in Feni Station (2004-

2024)
Source: Bangladesh Meteorological Department, BMD
Sitakund Station
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Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

Rainfall in mm
Temperature in (°C)

B Temp. Max (°C)  31.04  33.2 352 | 36.5 | 35.84 35.52 34.86 34.38 35.72 35.36 34.14 31.04
s Temp. Min (°C) | 7.7 10.12 1438 19.02 21.22 23 |24.06 241 2404 198 14.08 10.58
mmmm Temp. Avg. (°C) | 18.22  21.76  25.26 28.14 286 28.48 | 27.96 28.04 282 27.04 2352 19.9
Mean Rainfall 1.2 62 426 1472 288 7194 8178 574 5214 193 @228 9.4
e Max Rainfall 3 285 119 419 470 995 | 1313 772 835 269 109 42

Figure 23: Mean Monthly Air Temperature and Total Rainfall in Sitakundo Station (2004- 2024)

(Source: Bangladesh Meteorological Department, BMD)

Relative Humidity

113. In the Project area the relative humidity is the lowest (62% - 68%) during December to
March, and from April there is a steady increase till September. The highest humidity recoded
at Feni station (90%) and Sitakund (89%) during July 2015 and the lowest at Chattogram (62%)
during March 2024.

Wind

114. Monthly prevailing wind data (wind speed and wind directions) were collected from Cumilla,
Feni, and Sitakund and Chattogram substations for twenty years (2004-2024) and analyse to
determine the distribution of wind force within the study area. The average wind speed
recorded in Cumilla, Feni and Chattogram Stations are 2.43, 2.37 and 6.26 knots respectively.
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The highest wind speed recorded at Chattogram in the month of March, 2024, which was 7.2
knot (3.70 m/s)™.

4.2.3 Natural Hazards

115. The proposed electrification route traverses regions that are highly vulnerable to natural
hazards, shaped by Bangladesh’s deltaic geography and monsoonal climate. These risks must
be carefully integrated into the design and implementation of railway infrastructure.

Table 17: Key Natural Hazards

Hazard Type Dascription Affocted Arcas
Leasonal monscon floods and river Marayangan|, Dhaka

Flooding ; b yand J,' .
everflows due to low elevation Brahmanbaria, Comilla

Trapical cyclanes from the Bay of Bengal
Cyclonas & Storm ¢ i / g

Surges causing wind damage and coastal Chattagram reglon
F|nr}-:‘||r'|g
Gradual loss of land alang major rivers Marayangan], parts of
Riverbank Erasi
VErRAnK BESION ke the Meghna and Shitalakshya Comilla

Poor draimage In urban areas during

Watarloggin
J9na hizavy rainfakl

Crhaka, Marayvanganj

Moderate seismic risk due 1o proximity fo Enfire carridor, especially
Earthguakes - it
tectonic boundaries Chattogram
Increasing frequency due to climate Urhan centers like Dhaka
Heatwaves e
change amnd Marayangan|
Flood Risks

116. Floods usually occur between July and August, and severe floods seem to reoccur every 7
years, and catastrophic floods every 33-50 years. Every year, nearly 26,000 km? or around
18% of the country is flooded. But railway embankments in the Project area are mostly above
prevailing flood levels.

117. According to Flood Map (Figure 2) it’s recorded that 50% of the Project corridor falls on
moderate river flooding and 40%o0 of the Project corridor falls on not flood prone. Only 10% of
the Project corridor cover flash flooding and river flash flooding region.

Cyclones and Storm Surges

118. 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 (Annex 4, Figure
3) shows that 83 % of the Project area is mostly lies in no risk and low risk zone area except
last 22 km at Chattogram side which is close to Bay of Bengal. This 22 km stretch which covers
17% of the Project corridor falls under high-risk cyclone zone.

4.2.4 Physiography

11 knot =0.5444 m/s.
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119. The physiographic setting of this railway corridor is shaped by Bangladesh’s dynamic
deltaic landscape, which plays a crucial role in planning and implementing electric traction
infrastructure. Here's a breakdown of the key physiographic zones the route traverses:

Table 18: Major Physiographic Divisions

Sactlon

Marayanganj—
Dhaka

Dhakai—Comilla

Comilla—
Chattogram

Tergi=
Joydevpur

Physlographie Unit

Madhupur Tract (fringe)
& Floodplains

QOld Meghna Estuaring
Floodplain

Chittagang Hill Tracts
{foothills)

Madhupur Tract
(northern edge)

4.2.5 Agro-ecological Zone

Characteristics

Low-lying floodplains with some elevated
termces; dense urban development

Flat alluvial plains with seasonal flooding
and silt deposits

Uindulating tarraln with relling hills and
rearrow valleys

Liightly elevated red clay terraces with
better drainage

120. The railway corridor spans multiple Agro-Ecological Zones (AEZs), each defined by unique
combinations of soil type, physiography, hydrology, cropping patterns, and seasonal flooding.
These zones are critical for understanding land use, soil stability, and environmental impacts
of electrification infrastructure.
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Figure 24: Map of AEZs Traversed by the Corridor

4.2.6 Geology and Soil

121. The geology of Bangladesh can be divided in 15 categories and out of which three of them
fall within the Project corridor. The alignment passes through active and nearly level alluvium
and dune sand zone. The geological map (Figure 5) shows these geological units are
Chandina alluvium (30%), valley alluvium (40%) and beach and dune sand (30%) in the Project
area. All of these geological settings impact on need to concern about embankment and piling
preparation.
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122. The soils type of the Project area consists mainly in three categories, which are non-
calcareous dark Grey floodplain soils (40%), Non-Calcareous Grey floodplain soils (40%) and
Brown Hill soils (20%). From Laksam to upper part of Feni falls within the Grey floodplain soils
& non-calcareous dark Grey floodplain soils, from upper part of Feni to upper part of
Chattogram falls within Calcareous alluvium, and Chattogram region fall within Grey piedmont
soils (Annex 4, Figure 6).

123. Given its very flat topography the Project area is not prone to erosion hazards. Historically,
the area has seen little erosion. Along the alignment, due care has been taken to ensure that
the effects of climate change do not adversely impact the railway.

4.2.7 Hydrology

124. The railway track traverses two distinct hydrographic systems; namely SE (South East)
Hydrologic Regions of Bangladesh and after crossing Little Feni River the railway track passes
across the EH (Eastern Hill) regions till it ends at Chattogram railway station. The surface water
along the proposed Project alignment is dominated by the Dakatia, Little Feni, Muhuri and Feni
Rivers (Error! Reference source not found.). However, during field visit and literature review, n
o protected wetlands were found in the Project alignment.

4.2.8 Drainage

125. The ground water table varies across the corridor between Laksam and Chattogram but is
typically shallow at around 5—-9 m below the ground surface with a small seasonal variation
during dry season. 100% of local communities along the Project corridor relies on groundwater
for potable supplies that is also an important source for irrigation and industrial uses. Ground
water is also used for washing, bathing, and irrigation purposes in the Project area.

4.2.9 Seismicity

126. According to BDPC (2010), Bangladesh is classified into four seismic zones (Annex 4,
Figure 1). The Project area lies in Zone 1l (40%) and Zone Il (60%), i.e., within an active seismic
zone and is mostly classified as medium risk to low risk zone. No major earthquake has been
reported in the Project area in recent years or recent past. It is understood that seismic risk at
the Project area is of medium intensity.

4.2.10 Ecologically Critical Area (ECA)

127. In Bangladesh, Ecologically Critical Areas (ECAs) are designhated under the Bangladesh
Environment Conservation Act (1995) to protect regions where ecosystems are under threat
due to environmental degradation. These zones are legally protected and any development—
like railway electrification—must undergo strict environmental scrutiny.

Table 19: ECAs Relevant to the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur Corridor

Relevance to Rallway

ECA Mame Location Ecosystem Type Corridor
Cr d by Dhaka—
Buriganga River Crthaka Urban river F_.J.SEE g
Marayanganj section
Shitalakshya ! - Adjacent to Maravangan|
River Marayangan| Rivarine ecosyitam station
Dhaka Riwver with urban
i ear Tongl=Dhaka sectl
SR O outskirts encroachment R
East i to Dhaka=Camlll
Balu River I Floodplain river L“__m'? o Dhake-Comilla
Crhaka afignment
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128. These rivers and water bodies were declared ECAs in 2009 and 2001 due to pollution,
encroachment, and loss of biodiversity. Infrastructure must maintain a safe distance from ECA
boundaries to prevent ecological disruption. Activities like dredging, piling, or substation
installation near ECAs are tightly regulated.

4.2.11 Environmental Quality Test (Water, Air, Noise, and EMF)

Surface Water Quality

129. Surface water samples were collected for laboratory analysis from five locations, with one
50 m upstream and one 50 m downstream of the crossing area, a total of 11 sampling points
along the corridor during 19 November-01 October, 2024. The samples were submitted to
Dhaka Water Supply and Sewerage Authority and DPHE Laboratory and analysed for the
presence of total organic content, total suspended solids, dissolved oxygen, total phosphate
and oil & grease. These analysed results were used to develop Error! Reference source not f
ound. and compared with the Schedule-3(A) of (Standards for Inland Surface Water)
Environmental Conservation Rules, 1997. The concentration levels of all the parameters for
surface water were within the acceptable limit set by the DoE, GoB. The water quality results
indicate that water quality condition is suitable for irrigation and agricultural use. All water
guality test reports have been provided in Annex 5
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Table 20: Surface Water Quality in Project Influence Area (October, 2024)

Surface water

Water
80x55 m SS_1 Kumira 22°28'33.82"N Water Quality parameter is
Arsenic (As) 91°43'46.42"E 0.001 0.05 below from National
Standard level
80x55 m SS_1 Kumira 22°28'33.82"N Water Quality parameter is
Chloride (CI) 91°43'46.42"E 27 150-600 below from National
Standard level
80x55 m SS_1 Kumira 22°28'33.82"N Water Quality parameter is
pH 91°43'46.42"E 6.2 6.5-8.5 within National Standard
level
80x55 m SS_1 Kumira 22°28'33.82"N Water Quality parameter is
Tota Clorine 91°43'46.42"E 0.02 - within National Standard
level
80x55 m SS_1 Kumira 22°28'33.82"N Water Quality parameter is
Tota Coliforms 91°43'46.42"E 0 0 within National Standard
level
80x55 m SS_1 Kumira 22°28'33.82"N Water Quality parameter is
Fecal Coliform 91°43'46.42"E 0 0 within National Standard

level
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Surface water

Water
80x55 m SS_2 Chinki Astana 22°53'17.41"N Water Quality parameter is
Arsenic (As) 91°32'16.71"E 0.001 0.05 below from National
Standard level
80x55 m SS_2 Chinki Astana 22°53'17.41"N Water Quality parameter is
Chloride (CI) 91°32'16.71"E 25 150-600 below from National
Standard level
80x55 m SS_2 Chinki Astana 22°53'17.41"N Water Quality parameter is
pH 91°32'16.71"E 6.7 6.5-8.5 within National Standard
level
80x55 m SS_2 Chinki Astana 22°53'17.41"N Water Quality parameter is
Tota Clorine 91°32'16.71"E 0.02 -- within National Standard
level
80x55 m SS_2 Chinki Astana 22°53'17.41"N Water Quality parameter is
Tota Coliforms 91°32'16.71"E 0 0 within National Standard
level
80x55 m SS_2 Chinki Astana 22°53'17.41"N Water Quality parameter is
Fecal Coliform 91°32'16.71"E 0 0 within National Standard

level
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Surface water

Water
80x55 m SS_3 Laksam 23°12'31.26"N Water Quality parameter is
Arsenic (As) 0.001 0.05 below from National
91°9'0.09"E Standard level
80x55 m SS_3 Laksam 23°12'31.26"N Water Quality parameter is
Chloride (CI) 29 150-600 below from National
91°9'0.09"E Standard level
80x55 m SS_3 Laksam 23°12'31.26"N Water Quality parameter is
pH 6.1 6.5-8.5 within National Standard
91°9'0.09"E level
80x55 m SS_3 Laksam 23°12'31.26"N Water Quality parameter is
Tota Clorine 0.02 -- within National Standard
91°9'0.09"E level
80x55 m SS_3 Laksam 23°12'31.26"N Water Quality parameter is
Tota Coliforms 0 0 within National Standard
91°9'0.09"E level
80x55 m SS_3 Laksam 23°12'31.26"N Water Quality parameter is
Fecal Coliform 0 0 within National Standard

91°9'0.09"E

level
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Surface water

Water
80x55 m SS_4 Mandabag 22°28'33.82"N Water Quality parameter is
Arsenic (As) 91°43'46.42"E 0.001 0.05 below from National
Standard level
80x55 m SS_4 Mandabag 22°28'33.82"N Water Quality parameter is
Chloride (CI) 91°43'46.42"E 32 150-600 below from National
Standard level
80x55 m SS_4 Mandabag 22°28'33.82"N Water Quality parameter is
pH 91°43'46.42"E 6.0 6.5-8.5 within National Standard
level
80x55 m SS_4 Mandabag 22°28'33.82"N Water Quality parameter is
Tota Clorine 91°43'46.42"E 0.02 -- within National Standard
level
80x55 m SS_4 Mandabag 22°28'33.82"N Water Quality parameter is
Tota Coliforms 91°43'46.42"E 0 0 within National Standard
level
80x55 m SS_4 Mandabag 22°28'33.82"N Water Quality parameter is
Fecal Coliform 91°43'46.42"E 0 0 within National Standard

level
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Environmental Impact Assessment (EIA)

Surface water

Water
80x55 m SS_5 Ashuganj 24°2'15.86"N Water Quality parameter is
Arsenic (As) 0.001 0.05 below from National
91°0'1.58"E Standard level
80x55 m SS_5 Ashuganj 24°2'15.86"N Water Quality parameter is
Chloride (CI) 26 150-600 below from National
91°0'1.58"E Standard level
80x55 m SS_5 Ashuganj 24°2'15.86"N Water Quality parameter is
pH 6.8 6.5-8.5 within National Standard
91°0'1.58"E level
80x55 m SS_5 Ashuganj 24°2'15.86"N Water Quality parameter is
Tota Clorine 0.02 - within National Standard
91°0'1.58"E level
80x55 m SS_5 Ashuganj 24°2'15.86"N Water Quality parameter is
Tota Coliforms 0 0 within National Standard
91°0'1.58"E level
80x55 m SS_5 Ashuganj 24°2'15.86"N Water Quality parameter is
Fecal Coliform 0 0 within National Standard
91°0'1.58"E level
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Environmental Impact Assessment (EIA)

Surface water

Water
80x55 m SS_6 Pubail 23°56'0.48"N Water Quality parameter is
Arsenic (As) 90°29'54.57"E 0.001 0.05 below from National
Standard level
80x55 m SS_6 Pubail 23°56'0.48"N Water Quality parameter is
Chloride (CI) 90°29'54.57"E 34 150-600 below from National
Standard level
80x55 m SS_6 Pubail 23°56'0.48"N Water Quality parameter is
pH 90°29'54.57"E 6.9 6.5-8.5 within National Standard
level
80x55 m SS_6 Pubail 23°56'0.48"N Water Quality parameter is
Tota Clorine 90°29'54.57"E 0.02 -- within National Standard
level
80x55 m SS_6 Pubail 23°56'0.48"N Water Quality parameter is
Tota Coliforms 90°29'54.57"E 0 0 within National Standard
level
80x55 m SS_6 Pubail 23°56'0.48"N Water Quality parameter is
Fecal Coliform 90°29'54.57"E 0 0 within National Standard

level
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Environmental Impact Assessment (EIA)

Surface water

Water
75x50 m SS_7 Tongi 23°54'41.18"N Water Quality parameter is
Arsenic (As) 23°54'41.18"N 0.001 0.05 below from National
Standard level
75x50 m SS_7 Tongi 23°54'41.18"N Water Quality parameter is
Chloride (CI) 23°54'41.18"N 25 150-600 below from National
Standard level
75x50 m SS_7 Tongi 23°54'41.18"N Water Quality parameter is
pH 23°54'41.18"N 6.7 6.5-8.5 within National Standard
level
75x50 m SS_7 Tongi 23°54'41.18"N Water Quality parameter is
Tota Clorine 23°54'41.18"N 0.02 - within National Standard
level
75x50 m SS_7 Tongi 23°54'41.18"N Water Quality parameter is
Tota Coliforms 23°54'41.18"N 0 0 within National Standard
level
75x50 m SS_7 Tongi 23°54'41.18"N Water Quality parameter is
Fecal Coliform 23°54'41.18"N 0 0 within National Standard

level
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Environmental Impact Assessment (EIA)

Surface water

Water
75x50 m SS_8 Fatulla 23°39'20.22"N Water Quality parameter is
Arsenic (As) 90°28'9.68"E 0.001 0.05 below from National
Standard level
75x50 m SS_8 Fatulla 23°39'20.22"N Water Quality parameter is
Chloride (CI) 90°28'9.68"E 29 150-600 below from National
Standard level
75x50 m SS_8 Fatulla 23°39'20.22"N Water Quality parameter is
pH 90°28'9.68"E 6.1 6.5-8.5 within National Standard
level
75x50 m SS_8 Fatulla 23°39'20.22"N Water Quality parameter is
Tota Clorine 90°28'9.68"E 0.02 -- within National Standard
level
75x50 m SS_8 Fatulla 23°39'20.22"N Water Quality parameter is
Tota Coliforms 90°28'9.68"E 0 0 within National Standard
level
75x50 m SS_8 Fatulla 23°39'20.22"N Water Quality parameter is
Fecal Coliform 90°28'9.68"E 0 0 within National Standard

level
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Environmental Impact Assessment (EIA)

Surface water

Water
100x500 m EMU Workshop 24°0'48.30"N Water Quality parameter is
Arsenic (As) (Joydebpur) 90°24'38.11"E 0.001 0.05 below from National
Standard level
100x500 m EMU Workshop 24°0'48.30"N Water Quality parameter is
Chloride (CI) (Joydebpur) 90°24'38.11"E 25 150-600 below from National
Standard level
100x500 m EMU Workshop 24°0'48.30"N Water Quality parameter is
pH (Joydebpur) 90°24'38.11"E 6.7 6.5-8.5 within National Standard
level
100x500 m EMU Workshop 24°0'48.30"N Water Quality parameter is
Total Clorine (Joydebpur) 90°24'38.11"E 0.02 - within National Standard
level
100x500 m EMU Workshop 24°0'48.30"N Water Quality parameter is
Total Coliforms (Joydebpur) 90°24'38.11"E 0 0 within National Standard
level
100x500 m EMU Workshop 24°0'48.30"N Water Quality parameter is
Fecal Coliform (Joydebpur) 90°24'38.11"E 0 0 within National Standard

level
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Environmental Impact Assessment (EIA)

Surface water

Water

Electric Loco Workshop &

22°20'27.64"N

Water Quality parameter is

Arsenic (As) Chattogram Electric Loco Shed 91°48'50.85"E 0.001 0.05 below from National
(Pahartali) Standard level
Electric Loco Workshop & 22°20'27.64"N Water Quality parameter is
Chloride (CI) Chattogram Electric Loco Shed 91°48'50.85"E 28 150-600 below from National
(Pahartali) Standard level
Electric Loco Workshop & 22°20'27.64"N Water Quality parameter is
pH Chattogram Electric Loco Shed 91°48'50.85"E 6.3 6.5-8.5 within National Standard
(Pahartali) level
Electric Loco Workshop & 22°20'27.64"N Water Quality parameter is
Tota Clorine Chattogram Electric Loco Shed 91°48'50.85"E 0.02 - within National Standard
(Pahartali) level
Electric Loco Workshop & 22°20'27.64"N Water Quality parameter is
Total Coliforms Chattogram Electric Loco Shed 91°48'50.85"E 0 0 within National Standard
(Pahartali) level
Electric Loco Workshop & 22°20'27.64"N Water Quality parameter is
Fecal Coliform Chattogram Electric Loco Shed 91°48'50.85"E 0 0 within National Standard

(Pahartali)

level
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Environmental Impact Assessment (EIA)

Surface water

Water
30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is
Arsenic (As) Shed (Kamalapur) 90°25'38.15"E 0.001 0.05 below from National
Standard level
30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is
Chloride (CI) Shed (Kamalapur) 90°25'38.15"E 31 150-600 below from National
Standard level
30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is
pH Shed (Kamalapur) 90°25'38.15"E 6.8 6.5-8.5 within National Standard
level
30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is
Total Clorine Shed (Kamalapur) 90°25'38.15"E 0.02 - within National Standard
level
30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is
Total Coliforms Shed (Kamalapur) 90°25'38.15"E 0 0 within National Standard
level
30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is
Fecal Coliform Shed (Kamalapur) 90°25'38.15"E 0 0 within National Standard

level

Data Source: Field Sample based laboratory test reports 2024
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Environmental Impact Assessment (EIA)

130. Dissolved Oxygen (DO) -The dissolved oxygen values ranged from 1.5mg/L to 6.0 mg/L.
The DO level in good fishing waters generally averages about 9.0 mg/L. Decrease in DO values
below the critical level of 3 mg/L causes death of most fish and other aerobic aquatic
organisms. Many scientific studies suggest that 4-6 mg/L of DO is the minimum amount that
will support a large, diverse fish population. The lowest value was recorded at Kamalapur. Such
low value does not support the survival of aquatic life.

131. Low dissolved oxygen (DO) levels would suggest that nutrient pollution is a serious issue
at the stations sampled. This reduction in value is due to huge municipal or industrial wastes
that the water receives.

132. Total Organic Carbon (TOC) - The concentration of TOC ranges from 26.4 mg/L to 62.4
mg/L. In Fotulla recorded the highest value. In surface waters, TOC concentrations are
generally less than 10 mg/L unless the water receives municipal or industrial wastes.

133. Total Phosphates - The concentration of total phosphates is recorded less than 0.5 mg/L
except Feni River and Dhamair khal.

134. Total Suspended Solids (TSS) - The concentration of total suspended solids ranges from
3.6 mg/L to 90.8 mg/L. The water sample collected from Fotulla recorded the highest value of
suspended solids.

135. During the dry season when water flows are low and nutrients accumulate in the rivers, a
few stations showed low DO levels. This is a common occurrence when water levels drop,
water temperatures rise and the natural nutrient processing, requiring oxygen, uses what little
there is in the water column.
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Ground Water

Table 21: Ground Water Quality in Project Influence Area (October, 2024)

Environmental Impact Assessment (EIA)

90°29'54.57"E

. 30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is below
Arsenic (As) . \ 0.001 0.05 Q P
Shed (Kamalapur) 90°25'38.15"E from National Standard level
. 30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is below
Chloride (CI) — N 25 150-600 Q . yP
Shed (Kamalapur) 90°25'38.15"E from National Standard level
H 30x40 m Dhaka Electric Loco 23°43'28.05"N 6.7 6.5-8.5 Water Quality parameter is within
P Shed (Kamalapur) 90°25'38.15"E ' R National Standard level
. 30x40 m Dhaka Electric Loco 23°43'28.05"N i is withi
Total Clorine X [ 0.02 N Water anllty parameter is within
Shed (Kamalapur) 90°25'38.15"E National Standard level
. 30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is within
Tota Coliforms X ! 0 0 Q. yp
Shed (Kamalapur) 90°25'38.15"E National Standard level
. 30x40 m Dhaka Electric Loco 23°43'28.05"N Water Quality parameter is within
Fecal Coliform - . 0 0 Q. yP
Shed (Kamalapur) 90°25'38.15"E National Standard level
. 80x55 m SS-6, Pubail, Gazipur 23°56'0.48"N Water Quality parameter is within
Arsenic (As) 90°29'54.57"E 0.001 0.05 National Standard level
, 80x55 m SS-6, Pubail, Gazipur 23°56'0.48"N Water Quality parameter is within
Chioride (Cl) P 15 150-600 Quallty p

National Standard level
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Environmental Impact Assessment (EIA)

80x55 m

SS-6, Pubail, Gazipur

23°56'0.48"N

Water Quality parameter is within

PH 90°29'54.57"E 73 6.5-8.5 National Standard level
. 80x55 SS-6, Pubail, Gazipur 23°56'0.48"N Water Quality parameter is within
Tota Clorine X>>m P 0.07 -- Q. yp
90°29'54.57"E National Standard level
. 80x55 SS-6, Pubail, Gazipur 23°56'0.48"N Water Quality parameter is within
Tota Coliforms X>>m P 0 0 Q. yp
90°29'54.57"E National Standard level
. 80x55 SS-6, Pubail, Gazipur 23°56'0.48"N Water Quality parameter is within
Feca Coliform X>>m P 0 0 Q. yp
90°29'54.57"E National Standard level
. 80x55 m SS-8,Fatulla, 23°39'20.22"N Water Quality parameter is within
Arsenic (As) Narazanganj 90°28'9.68"E 0.001 0.05 National Standard level
_ 80x55 m SS-8,Fatulla, 23°39'20.22"N Water Quality parameter is within
Chloride (CI) Narazanganj 90°28'9.68"E 20 150-600 National Standard level
H 80x55 m SS-8,Fatulla, 23°39'20.22"N 70 6.5.85 Water Quality parameter is within
P Narazanganj 90°28'9.68"E ' e National Standard level
. 80x55 m SS-8,Fatulla, 23°39'20.22"N Water Quality parameter is within
Toidl Clorine Narazanganj 90°28'9.68"E 0.06 N National Standard level
. 80x55 SS-8,Fatull 23°39'20.22"N Water Quality parameter is within
Tota Coliforms X>>m q, 0 0 Q. yp
Narazanganj 90°28'9.68"E National Standard level
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Environmental Impact Assessment (EIA)

. 80x55 m SS-8,Fatulla, 23°39'20.22"N Water Quality parameter is within
Fecal Coliform . 0 0 )
Narazangan| 90°28'9.68"E National Standard level
. 80x55 m Pahartoli, Chattogram 22°20'27.64"N Water Quality parameter is within
Arsenic (As) g 0.001 0.05 Q. yp
91°48'50.85"E National Standard level
. 80x55 m Pahartoli, Chattogram 22°20'27.64"N Water Quality parameter is within
Chioride (Cl) g 80 150-600 Quality p
91°48'50.85"E National Standard level
80x55 m Pahartoli, Chattogram 22°20'27.64"N Water Quality parameter is within
pH . 6.9 6.5-8.5 .
91°48'50.85"E National Standard level
. 80x55 m Pahartoli, Chattogram 22°20'27.64"N Water Quality parameter is within
Total Clorine 9 0.09 - Q. P
91°48'50.85"E National Standard level
. 80x55 Pahartoli, Chattogram 22°20'27.64"N Water Quality parameter is within
Tota Coliforms X>>m g 0 0 Q. yp
91°48'50.85"E National Standard level
. 80x55 m Pahartoli, Chattogram 22°20'27.64"N Water Quality parameter is within
Feca Coliform g 0 0 Q. yp
91°48'50.85"E National Standard level
. 100x500 m EMU Workshop 24°0'48.30"N Water Quality parameter is within
Arsenic (As) (Joydebpur) 90°24'38.11"E 0.001 0.05 National Standard level
. 100x500 m EMU Worksho 24° 0'48.30"N Water Quality parameter is within
Chloride (Cl) P 20 150-600 Quality p

(Joydebpur)

90°24'38.11"E

National Standard level
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Environmental Impact Assessment (EIA)

H 100x500 m EMU Workshop 24°0'48.30"N 29 6.5.8.5 Water Quality parameter is within
P (Joydebpur) 90°24'38.11"E ' e National Standard level
. 100x500 m EMU Worksho 24° 0'48.30"N Water Quality parameter is within
Tota Clorine X P 0.10 -- Q. yp
(Joydebpur) 90°24'38.11"E National Standard level
. 100x500 m EMU Worksho 24° 0'48.30"N Water Quality parameter is within
Tota Coliforms X P 0 0 Q. yp
(Joydebpur) 90°24'38.11"E National Standard level
. 100x500 m EMU Worksho 24° 0'48.30"N Water Quality parameter is within
Feca Coliform P 0 0 Q. yp
(Joydebpur) 90°24'38.11"E National Standard level
. 80x55 m SS-1, Kumira, Cumilla 22°28'33.82"N Water Quality parameter is within
Arsenic (As) <LOQ 0.05 Q. yp
91°43'46.42"E National Standard level
. 80Xx55 m SS-1, Kumira, Cumilla 22°28'33.82"N Water Quality parameter is within
Chloride (Cl) & 100 250 Quality p
91°43'46.42"E National Standard level
H 80x55 m SS-1, Kumira, Cumilla 22°28'33.82"N 755 6.5.85 Water Quality parameter is within
P 91°43'46.42"E ' e National Standard level
. 80x55 m SS-1, Kumira, Cumilla 22°28'33.82"N Water Quality parameter is within
Totd Clorine & 0.20 -- Q. yp
91°43'46.42"E National Standard level
. 80x55 m SS-1, Kumira, Cumilla 22°28'33.82"N Water Quality parameter is within
Tota Coliforms & 0 0 Q yp

91°43'46.42"E

National Standard level
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Environmental Impact Assessment (EIA)

80x55 m

SS-1, Kumira, Cumilla

22°28'33.82"N

Water Quality parameter is within

Fecal Coliform 91°43'46.42"E 0 0 National Standard level
. 80x55 m SS-2, Chinki Astana 22°53'17.41"N Water Quality parameter is within
Arsenic (As) X <LOQ 0.05 Q. yp
91°32'16.71"E National Standard level
. 80x55 m SS-2, Chinki Astana 22°53'17.41"N Water Quality parameter is within
Chloride (Cl) X 70 250 Quality p
91°32'16.71"E National Standard level
80x55 m SS-2, Chinki Astana 22°53'17.41"N Water Quality parameter is within
pH . 7.62 6.5-8.5 .
91°32'16.71"E National Standard level
. 80x55 SS-2, Chinki Astana 22°53'17.41"N Water Quality parameter is within
Tota Clorine o> m 0.02 -- Q, yPp
91°32'16.71"E National Standard level
. 80x55 SS-2, Chinki Astana 22°53'17.41"N Water Quality parameter is within
Tota Coliforms o> m 0 0 Q, yP
91°32'16.71"E National Standard level
. 80x55 SS-2, Chinki Astana 22°53'17.41"N Water Quality parameter is within
Fecal Coliform =2 0 0 Quality p
91°32'16.71"E National Standard level
. SS-3, Laksham 23°12'31.26"N91° 9'0.09"E i i ithi
Arsenic (As) 80x55 m 0.375 0.05 Water Q!Jallty parameter is within
National Standard level
. SS-3, Laksham 23°12'31.26"N91° 9'0.09"E i i ithi
Chloride (Cl) 80x55 m 790 250 Water Quality parameter is within

National Standard level
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Environmental Impact Assessment (EIA)

80x55 m

SS-3, Laksham

23°12'31.26"N91° 90.09"E

Water Quality parameter is within

7.64 .5-8. .
PH 6.5-8.5 National Standard level
Total Clorine 80x55 m SS-3, Laksham 23°12'31.26"N91° 9'0.09"E 0.06 3 Water Quality parameter is within
’ National Standard level
Total Coliforms 80x55 m SS-3, Laksham 23°12'31.26"N91° 9'0.09"E 0 0 Water Quality parameter is within
National Standard level
Fecal Coliform 80x55 m SS-3, Laksham 23°12'31.26"N91° 9'0.09"E 0 0 Water Quality parameter is within
National Standard level
. 80x55 m SS4, 22°28'33.82"N Water Quality parameter is within
Arsenic (As) Mandabag,Cumilla 91°43'46.42"E 0.020 0.05 National Standard level
_ 80x55 m SS4, 22°28'33.82"N Water Quality parameter is within
Chloride (Cl) Mandabag, Cumilla 91°43'46.42"E 40 250 National Standard level
80x55 m SS4, 22°28'33.82"N Water Quality parameter is within
pH . 7.28 6.5-8.5 -
Mandabag, Cumilla 91°43'46.42"E o National Standard level
. 80x55 m SS-4, 22°28'33.82"N Water Quality parameter is within
Total Clorine Mandabag,Cumilla 91°43'46.42"E 0.02 - National Standard level
80x55 SS4, 22°28'33.82"N Water Quality parameter is within
Total Coliforms Xoom 0 0 Q y P

91°43'46.42"E

National Standard level

Mandabag,Cumilla
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Environmental Impact Assessment (EIA)

Fecal Coliform 80x55 m SS4, 22°28'33.82"N 0 0 Water Quality parameter is within
Mandabag,Cumilla 91°43'46.42"E National Standard level
. 80x55 m SS-5, Ashugan;, 24° 2'15.86"N91° Water Quality parameter is within
Arsenic (As) Brahmanbaria 0'1.58"E 0.006 0.05 National Standard level
_ 80x55 m SS-5, Ashugan;, 24° 2'15.86"N91° Water Quality parameter is within
Chioride (Cl) Brahmanbaria 0'1.58"E 0 150-600 National Standard level
Y 80x55 m SS-5, Ashugan, 24°2'15.86"N91° 236 6.5.8.5 Water Quality parameter is within
P Brahmanbaria 0'1.58"E ' e National Standard level
. 80x55 m SS-5, Ashugan, 24°2'15.86"N91° Water Quality parameter is within
Total Clorine Brahmanbaria 0'1.58"E 0.03 N National Standard level
. 80x55 m SS-5, Ashugan, 24°2'15.86"N91° Water Quality parameter is within
Total Coliforms Brahmanbaria 0'1.58"E 0 0 National Standard level
. 80x55 m SS-5, Ashugan, 24°2'15.86"N91° Water Quality parameter is within
Fecdl Coliform Brahmanbaria 0'1.58"E 0 0 National Standard level
i 75x50 SS-7,Tongi,Gazipur 23°54'41.18"N Water Quality parameter is within
Arsenic (As) eem g P . 0.001 0.05 Q. y P
23°54'41.18"N National Standard level
) 75x50 SS-7,Tongi,Gazipur 23°54'41.18"N Water Quality parameter is within
Chioride (Cl) x>om gezip 15 150-600 Quality p

23°54'41.18"N

National Standard level
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Environmental Impact Assessment (EIA)

H 75x50 m SS-7,Tongi,Gazipur 23°54'41.18"N 6.6 6.5.8.5 Water Quality parameter is within
P 23°54'41.18"N ' T National Standard level
. 75x50 SS-7,Tongi,Gazipur 23°54'41.18"N Water Quality parameter is within
Total Clorine xxum : P 0.15 - Q. y P
23°54'41.18"N National Standard level
. 75x50 SS-7,Tongi,Gazipur 23°54'41.18"N Water Quality parameter is within
Tota Coliforms xum d P 0 0 Q. y P
23°54'41.18"N National Standard level
. 75x50 SS-7,Tongi,Gazipur 23°54'41.18"N Water Quality parameter is within
Fecal Coliform xoum g P 0 0 Quality p

23°54'41.18"N

National Standard level

Data Source: Field Sample based laboratory test reports

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECTH

Page | 65



Environmental Impact Assessment (EIA)

Air Quality

136. Ambient air quality measurements were carried out during 07 October-18 October, 2024 at
11 specific locations of the Project alignment for 8 hours. The key air quality parameters (PMsj,
PM2,5, CO, SO,, NO, NO,, temperature, humidity, wind speed and wind direction) were
monitored. Following the methodology described in Section 1.4.1, the one-hour air quality data
were converted to 24 hours’ average. These data were used to develop Table 22 and
compared with Bangladesh national standards for ambient air quality. The test results (Table
22) show that the local ambient air quality condition meets the national standard, according to
the Bangladesh National Ambient Air Quality Standards defined in the Environmental
Conservation Rules amendment 19 July 2005 vide S.R.O. No. 220-Law/2005. None of the test
results for any of the parameters exceed Bangladesh standard. All air quality test reports have
been provided in Annex 2.
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Environmental Impact Assessment (EIA)

Table 22: Ambient Air Quality Measurements in Project Influence Area (October, 2024)

Air Quality

Aligang, Fatullah, 23°39'19.3"N Ambient air quality is below the National

SPM Narayangonj 90°28'07.9"E 24 110 200 Standard Level
Aligang, Fatullah, 23°39'19.3"N Ambient air quality is below the National

PMI0 Narayangonj 90°28'07.9"E 24 o1 150 Standard Level
Aligang, Fatullah, 23°39'19.3"N Ambient air quality is below the National

PM25 Narayangonj 90°28'07.9"E 24 32 65 Standard Level
Aligang, Fatullah, 23°39'19.3"N Ambient air quality is below the National

NOX Narayangonj 90°28'07.9"E 24 29 100 Standard Level
Aligang, Fatullah, 23°39'19.3"N Ambient air quality is below the National

SO2 Narayangonj 90°28'07.9"E 24 19 365 Standard Level
Aligang, Fatullah, 23°39'19.3"N Ambient air quality is below the National

co Narayangon] 90°28'07.9"E 24 47 9 ppm Standard Level
NH3 Aligang, Fatullah, 23°39'19.3"N o4 36 50.96 Ambient air quality is within the National

Narayangonj 90°28'07.9"E ppb Standard Level
03 Aligang, Fatullah, 23°39'19.3"N 8 15 157 Ambient air quality is within the National

Narayangon] 90°28'07.9"E Standard Level
Pb Aligang, Fatullah, 23°39'19.3"N o 0.03 05 Ambient air quality is within the National

Narayangon] 90°28'07.9"E ' ' Standard Level
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Electric Loco

23°43'28.2"N

Ambient air quality is within the National

121

SPM Shed, Kamal apur 90°25'39.4"E 24 200 Standard Level
Electric Loco 23°43'28.2"N Ambient air quality is within the National

PMI0 Shed, Kamal apur 90°25'39.4"E 24 ~ 150 Standard Level
Electric Loco 23°43'28.2"N Ambient air quality is within the National

36

PM25 Shed, Kamalapur 90°25'39.4"E 24 65 Standard Level
Electric Loco 23°43'28.2"N Ambient air quality is within the National

NOX Shed, Kamal apur 90°25'39.4"E 24 33 100 Standard Level
Electric Loco 23°43'28.2"N Ambient air quality is within the National

502 Shed, Kamal apur 90°25'39.4"E 24 22 365 Standard Level
Electric Loco 23°43'28.2"N Ambient air quality is within the National

co Shed, Kamalapur 90°25'39.4"E 24 532 9 ppm Standard Level
NH3 Electric Loco 23°43'28.2"N o4 45 50.96 Ambient air quality is within the National

Shed, Kamalapur 90°25'39.4"E ppb Standard Level
03 Electric Loco 23°43'28.2"N 8 13 157 Ambient air quality is within the National

Shed, Kamalapur 90°25'39.4"E Standard Level
Pb Electric Loco 23043 28.2"N 24 0.04 05 Ambient air quality is within the National

Shed, Kamalapur 90°25'39.4"E Standard Level
SS07-Tongi 23°54'40.0"N Ambient air quality is within the National

SPM 90°24'35.9"E 24 111 200 Standard Level
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SS07-Tongi

23°54'40.0"N

Ambient air quality is within the National

PM10 90°24'35.9"E 24 69 150 Standard Level
SS07-Tongi 23°54'40.0"N Ambient air quality is within the National

PM25 90°24'35.9"E 24 30 65 Standard Level
SS07-Tongi 23°54'40.0"N Ambient air quality is within the National

NOX 90°24'35.9"E 24 21 100 Standard Level
SS07-Tongi 23°54'40.0"N Ambient air quality is within the National

SO2 90°24'35.9"E 24 18 365 Standard Level
SS07-Tongi 23°54'40.0"N Ambient air quality is within the National

€O 90°24'35.9°E 24 432 9 ppm Standard Level
NH3 SS07-Tongi 23°54'40.0"N o o5 50.96 Ambient air quality is within the National

90°24'35.9"E ppb Standard Level
SS07-Tongi 23°54'40.0"N Ambient air quality is within the National

o3 90°24'35.9"E 8 15 157 Standard Level
SS07-Tongi 23°54'40.0"N Ambient air quality is within the National

Pb 90°24'35.9"E 24 0.02 0.5 Standard Level
Deshipara, 24°00'57.9"N Ambient air quality is within the National

SPM Jaydebpur, 90°24'23.5"E 24 75 200 Standard Level

Gazipur
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Deshipara, 24°00'57.9"N Ambient air quality is within the National
PM10 Jaydebpur, 90°24'23.5"E 24 51 150 Standard Level
Gazipur
Deshipara, 24°00'57.9"N Ambient air quality is within the National
PM25 Jaydebpur, 90°24'23.5"E 24 27 65 Standard Level
Gazipur
Deshipara, 24°00'57.9"N Ambient air quality is within the National
NOX Jaydebpur, 90°24'23.5"E 24 21 100 Standard Level
Gazipur
Deshipara, 24°00'57.9"N Ambient air quality is within the National
SO2 Jaydebpur, 90°24'23.5"E 24 13 365 Standard Level
Gazipur
Deshipara, 24°00'57.9"N Ambient air quality is within the National
(6{0) Jaydebpur, 90°24'23.5"E 24 321 9 ppm Standard Level
Gazipur
Deshipara, 24°00'57.9"N 50.96 Ambient air quality is within the National
NH3 Jaydebpur, 90°24'23.5"E 24 21 .b Standard Level
Gazipur PP
Deshipara, 24°00'57.9"N Ambient air quality is within the National
03 Jaydebpur, 90°24'23.5"E 8 18 157 Standard Level
Gazipur
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Deshipara, 24°00'57.9"N Ambient air quality is within the National
Pb Jaydebpur, 90°24'23.5"E 24 0.02 0.5 Standard Level
Gazipur
Ashuganj Silo 24°02'17.2"N Ambient air quality is within the National
SPM Road, B.Baria 90°59'59.9"E 24 123 200 Standard Level
Ashuganj Silo 24°02'17.2"N Ambient air quality is within the National
PMI0 Road, B.Baria 90°59'59.9"E 24 87 150 Standard Level
Ashuganj Silo 24°02'17.2"N Ambient air quality is within the National
PM25 Road, B.Baria 90°59'59.9"E 24 4l 65 Standard Level
Ashuganj Silo 24°02'17.2"N Ambient air quality is within the National
NOX Road, B.Baria 90°59'59.9"E 24 22 100 Standard Level
Ashuganj Silo 24°02'17.2"N Ambient air quality is within the National
SO2 Road, B.Baria 90°59'59.9"E 24 17 365 Standard Level
Ashuganj Silo 24°02'17.2"N Ambient air quality is within the National
co Road, B.Baria 90°59'59.9"E 24 347 9 ppm Standard Level
NH3 Ashuganj Silo 24°02'17.2"N o4 3 50.96 Ambient air quality is within the National
Road, B.Baria 90°59'59.9"E ppb Standard Level
03 Ashuganj Silo 24°02'17.2"N 8 13 157 Ambient air quality is within the National
Road, B.Baria 90°59'59.9"E Standard Level
Pb Ashuganj Sl!O 24 02.17'2..N o 0.03 05 Ambient air quality is within the National
Road, B.Baria 90°59'59.9"E Standard Level
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Mandabag, 23°43'17.9"N Ambient air quality is within the National
SPM Brahmanbaria 91°08'59.0"E 24 o4 200 Standard Level
Mandabag, 23°43'17.9"N Ambient air quality is within the National
PMI0 Brahmanbaria 91°08'59.0"E 24 42 150 Standard Level
M andabag, 23°43'17.9"N Ambient air quality is within the National
PM25 Brahmanbaria 91°08'59.0"E 24 21 65 Standard Level
M andabag, 23°43'17.9"N Ambient air quality is within the National
NOX Brahmanbaria 91°08'59.0"E 24 9 100 Standard Level
Mandabag, 23°43'17.9"N Ambient air quality is within the National
502 Brahmanbaria 91°08'59.0"E 24 4 365 Standard Level
M andabag, 23°43'17.9"N Ambient air quality is within the National
co Brahmanbaria 91°08'59.0"E 24 231 9 ppm Standard Level
NH3 M andabag, 23°43'17.9"N o4 13 50.96 Ambient air quality is within the National
Brahmanbaria 91°08'59.0"E ppb Standard Level
03 Mandabag, 23°43'17.9"N 8 17 157 Ambient air quality is within the National
Brahmanbaria 91°08'59.0"E Standard Level
Pb Mandabag,. 23°43'17.9"N 2 0.0L 05 Ambient air quality is within the National
Brahmanbaria 91°08'59.0"E Standard Level
Ajghora, Laksham, 23°12'32.1"N Ambient air quality is within the National
SPM Cumilla 91°08'59.2"E 24 “ 200 Standard Level

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECTH

Page | 72



Environmental Impact Assessment (EIA)

Ajghora, Laksham,

23°12'32.1"N

Ambient air quality is within the National

. 4
PM10 Cumilla 91°08'59.2"E 24 ° 150 Standard Level
Ajghora, Laksham, 23°12'32.1"N Ambient air quality is within the National
PM25 Cumilla 91°08'59.2"E 24 20 65 Standard Level
Ajghora, Laksham, 23°12'32.1"N Ambient air quality is within the National
NOX Cumilla 91°08'59.2"E 24 10 100 Standard Level
Ajghora, Laksham, 23°12'32.1"N Ambient air quality is within the National
SO2 Cumilla 91°08'59.2"E 24 ! 365 Standard Level
Ajghora, Laksham, 23°12'32.1"N Ambient air quality is within the National
co Cumilla 91°08'59.2"E 24 210 9 ppm Standard Level
NH3 Ajghora, Laksham, 23°12'32.1"N o 16 50.96 Ambient air quality is within the National
Cumilla 91°08'59.2"E ppb Standard Level
03 Ajghora, Laksham, 23°12'32.1"N 8 1 157 Ambient air quality is within the National
Cumilla 91°08'59.2"E Standard Level
Pb Ajghora, L'aksham, 23°12'32.1"N o 0.01 05 Ambient air quality is within the National
Cumilla 91°08'59.2"E Standard Level
Chinki Astana 22°53'17.3"N Ambient air quality is within the National
SPM Railway Station, 91°32'16.5"E 24 101 200 Standard Level
Baroyerhat
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Chinki Astana 22°53'17.3"N Ambient air quality is within the National
PM10 Railway Station, 91°32'16.5"E 24 82 150 Standard Level
Baroyerhat
Chinki Astana 22°53'17.3"N Ambient air quality is within the National
PM25 Railway Station, 91°32'16.5"E 24 42 65 Standard Level
Baroyerhat
Chinki Astana 22°53'17.3"N Ambient air quality is within the National
NOX Railway Station, 91°32'16.5"E 24 27 100 Standard Level
Baroyerhat
Chinki Astana 22°53'17.3"N Ambient air quality is within the National
SO2 Railway Station, 91°32'16.5"E 24 21 365 Standard Level
Baroyerhat
Chinki Astana 22°53'17.3"N Ambient air quality is within the National
CcO Railway Station, 91°32'16.5"E 24 426 9 ppm Standard Level
Baroyerhat
Chinki Astana 22°53'17.3"N 50.96 Ambient air quality is within the National
NH3 Railway Station, 91°32'16.5"E 24 35 .b Standard Level
Baroyerhat PP
Chinki Astana 22°53'17.3"N Ambient air quality is within the National
03 Railway Station, 91°32'16.5"E 8 12 157 Standard Level
Baroyerhat
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Chinki Astana

Railway Station,

Baroyerhat

22°53'17.3"N
91°32'16.5"E

24

0.04

0.5

Ambient air quality is within the National
Standard Level

SPM

Dakkhin
Saonaichori,
Sitakundo,
(Kumira)
Chattogram

22°28'34.1"N
91°43'46.3"E

24

83

200

Ambient air quality is within the National
Standard Level

PM10

Dakkhin
Sapnaichori,
Sitakundo,
(Kumira)
Chattogram

22°28'34.1"N
91°43'46.3"E

24

150

Ambient air quality is within the National
Standard Level

PM25

Dakkhin
Saonaichori,
Sitakundo,
(Kumira)
Chattogram

22°28'34.1"N
91°43'46.3"E

24

24

65

Ambient air quality is within the National
Standard Level

NOX

Dakkhin
Saonaichori,
Sitakundo,
(Kumira)
Chattogram

22°28'34.1"N
91°43'46.3"E

24

16

100

Ambient air quality is within the National
Standard Level
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Ambient air quality is within the National
Standard Level

Dakkhin 22°28'34.1"N

Saonaichori, 91°43'46.3"E
24 11 365

SO2 Sitakundo,
(Kumira)

Chattogram
Ambient air quality is within the National
Standard Level

Dakkhin 22°28'34.1"N
Saonaichori, 91°43'46.3"E
CcO Sitakundo, 24 234 9 ppm
(Kumira)
Chattogram
Ambient air quality is within the National
Standard Level

Dakkhin 22°28'34.1"N

Saonaichori, 91°43'46.3"E 50.96
24 13
ppb

NH3 Sitakundo,
(Kumira)
Chattogram
22°28'34.1"N Ambient air quality is within the National
Standard Level

Dakkhin
Saonaichori, 91°43'46.3"E
8 16 157

03 Sitakundo,
(Kumira)
Chattogram
Ambient air quality is within the National
Standard Level

Dakkhin 22°28'34.1"N

Saonaichori, 91°43'46.3"E
24 0.02 0.5

Pb Sitakundo,
(Kumira)

Chattogram
Page | 76
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Pahartoli, 22°20'33.8" N Ambient air quality is within the National

SPM Chattogram 91°48'43.0"E 24 % 200 Standard Level
Pahartali, 22°20'33.8" N Ambient air quality is within the National

PMI0 Chattogram 91°48'43.0"E 24 “ 150 Standard Level
Pahartoli, 22°20'33.8" N Ambient air quality is within the National

PM25 Chattogram 91°48'43.0"E 24 = 65 Standard Level
Pahartoli, 22°20'33.8" N Ambient air quality is within the National

NOX Chattogram 91°48'43.0"E 24 21 100 Standard Level
Pahartali, 22°20'33.8" N Ambient air quality is within the National

502 Chattogram 91°48'43.0"E 24 14 365 Standard Level
Pahartoli, 22°20'33.8" N Ambient air quality is within the National

424

co Chattogram 91°48'43.0"E 24 9 ppm Standard Level
NH3 Pahartoli, 22°20'33.8" N o4 19 50.96 Ambient air quality is within the National

Chattogram 91°48'43.0"E ppb Standard Level
03 Pahartali, 22°20'33.8" N 8 13 157 Ambient air quality is within the National

Chattogram 91°48'43.0"E Standard Level
Pahartali, 22°20'33.8" N Ambient air quality is within the National

0.03 .

Pb Chattogram 91°48'43.0"E 24 0.5 Standard Level
Pubail Rail 23°56'00.8"N Ambient air quality is within the National

SPM Crossing 90°29'53.0"E 24 60 200 Standard Level
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Pubail Rail

23°56'00.8"N

Ambient air quality is within the National

PM10 Crossing 90°29'53.0"E 24 >4 150 Standard Level
Pubail Rail 23°56'00.8"N Ambient air quality is within the National

PM25 Crossing 90°29'53.0"E 24 21 65 Standard Level
Pubail Rail 23°56'00.8"N Ambient air quality is within the National

NOX Crossing 90°29'53.0"E 24 16 100 Standard Level
Pubail Rail 23°56'00.8"N Ambient air quality is within the National

SO2 Crossing 90°29'53.0"E 24 10 365 Standard Level
Pubail Rail 23°56'00.8"N Ambient air quality is within the National

co Crossing 90°29'53.0"E 24 239 9 ppm Standard Level
NH3 Pubail Rail 23°56'00.8"N 24 14 50.96 Ambient air quality is within the National

Crossing 90°29'53.0"E ppb Standard Level
03 Pubail .Rall 23°56'00.8"N 8 15 157 Ambient air quality is within the National

Crossing 90°29'53.0"E Standard Level
Pubail Rail 23°56'00.8"N Ambient air quality is within the National

24 .02 )
Pb Crossing 90°29'53.0"E 0.0 0.5 Standard Level

Data Source: Field Sample based laboratory test reports 2024
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137. Carbon monoxide (CO): The test results for CO were all within GoB standard of ambient
air quality. Carbon monoxide ranged from 0.01 to 1.51 pug/m® The highest value of 0.3 pg/ is
obtained at Fazilpur (AAQ_04).

138. Nitric oxide (NO) and Nitrogen dioxide (NO;): Ambient NO and NO; concentrations in all
the sampling points showed compliance with DoE annual average standards. Measured
concentrations for NO and NO. ranged from 1 to 19.29 pg/m® and 2 to 56.03 pg/mé3,
respectively.

139. Sulphur dioxide (SO.): Measured concentrations ranged from 6.89 to 380.49 ug/m3. The
concentration of SO, at Hasanpur (AAQ_02) during daytime slightly exceeded the DoE
guideline value of 365 pg/m?3. The reason for these high values is that during the sampling three
express trains & one mail train passed the stations. Closely located stationary & tea stall using
fossil fuels had crowd’s drining tea and smoking cigarettes, also contributed to these levels.

140. Ozone (O3): Measured concentrations ranged from 3.11 to 37.88 pg/m3. All tested values
satisfied the DoE guideline.

141. PMje and PM2s: Particulate matters PMig and PM2s concentrations at all the sampling
points were in compliance with DoE annual average standard. Measured concentrations for
PMio and PM_ s varied from 6.07 to 35.88 pug/m?and 3.19 to 44.56 pg/m?, respectively.

142. VOC: The table shows that, the values of VOC for all the locations were within the DoE
standards. Measured concentrations are ranges from 0 to 24.02 pug/m?.

143. The measurement results showed achievement of all air quality standards. Based on the
ambient air quality standard of DoE, air quality in the Project area can be stated as in good
condition.

Noise Level

144. Noise level measurements were carried out during 07-18, October, 2024 at same 11
specific locations of the Project alignment for 8 hours. These data were used to develop Error! R
eference source not found.8 and compared with the amended Schedule 4, 2006, of (Noise
Level Measurement Standard) Environmental Conservation Rules, 1997, DoE. The laboratory
test results have been provided in Annex 4
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Table 23: Noise Level Measurement in Project Corridor (October, 2024)

Environmental Impact Assessment (EIA)

onitor aps Frequfency Monitoring Nation
onitoring : 0 Result ation
Parameter Land Area L ocation Coordinate Monitoring - Standard (Zone) Remarks
(Day/nght) (NOl%ln dB)
Noise L evel
Average 24 83°N Silent Area-50 Noise Level is below
Noise Level 80x55 m SS 1 Kumira g 9’ 93°E 8 Hours 65.2 & Working the National Standard
(Day Time) ' Zone 75dB Level
Average - s 8 Hours Silent Area-50 Noise Level iswithin
Noise Level 80x55m SSZ\Z St(;:;nkl 2:22 I; 57.4 & Working the National Standard
(Day Time) ' Zone 75dB Level
Average 9391232 1"N 8 Hours Silent Area-50 Noise Level iswithin
Noise Level 80x55 m SS 3Laksam 91° 08'59. e 57.4 & Working the National Standard
(Day Time) ' Zone 75dB Level
Average 23°4317.9"N 8 Hours Silent Area-50 Noise Level iswithin
Noise Level 80x55 m SS 4 Mandabag 91°08'59.0"E 50.4 & Working the National Standard
(Day Time) Zone 75dB Level
Average 24°0217 2" N 8 Hours Silent Area-50 Noise Level iswithin
Noise Level 80x55 m SS 5 Ashugan; 90059,59' 9'E 65.3 & Working the National Standard
(Day Time) ' Zone 75dB Level
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Table 23: Noise Level Measurement in Project Corridor (October, 2024)

Environmental Impact Assessment (EIA)

Average 23°56'00.8"N 8 Hours Silent Area-50 Noise Level iswithin
Noise Level 80x55 m SS 6 Puball 90°29'53.0"E 48.2 & Working the National Standard
(Day Time) Zone 750dB Leve

Average 23°5440.0"N 8 Hours Silent Area-50 Noise Level iswithin
Noise Level 75x50 m SS 7 Tongi 90°24 35' 9'E 44.4 & Working the National Standard
(Day Time) ' Zone 75dB Level

Average 23°3919.3'N 8 Hours Silent Area-50 Noise Level iswithin
Noise Level 75x50 m SS 8 Fatulla 90’ 28'07. 9'E 54.3 & Working the National Standard
(Day Time) ' Zone 75dB Level

Ayerage EMU Workshop 24°00'57.9"N 8 Hours Silent Arga—SO Noise ITeveI iswithin
Noise Level 100x500 m (Joydebpur) 90°24'23.5"E 54.3 & Working the National Standard
(Day Time) ydeop ' Zone 75dB Level

Average Electric Loco 8 Hours Silent Area-50 Noise Level iswithin
Noise Level Workshop & 22°20'33.8" & Working the National Standard
(Day Time) 100x500 m Chattogram N 63.2 Zone 75dB Leve

Electric Loco 91°4843.0"E
Shed (Pahartali)

Average Dhaka Electric 23°4328.2"N 8 Hours Silent Area-50 Noise Level iswithin
Noise Level 30x40 m Loco Shed 90’ 25,39' 4'E 67.6 & Working the National Standard
(Day Time) (Kamalapur) ' Zone 75dB Level

Data Source: Field Sample based laboratory test reports 2024
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145. The existing noise level within the study area varies from 51.4 dB to 61.2 dB during day
time which is slightly above the standard of mixed zone land use (DoE, 1997), but not the
commercial zone, which is the legal designation for the railway corridor. The existing noise
level within the study area varies from 58.6 dB to 73.1 dB during night time, which is above the
standard of mixed zone land use (DoE, 1997), also for the commercial zone land use, which is
the designation for the railway corridor. This may due to the movement of train during the
testing along with heavy vehicular traffic movement. The description of the sampling sites is
recorded in the noise sampling report (Annex 4)

146. The result of the noise measurements for October 2024 showed a marginally higher or bit
higher few areas noise. This may be due to air temperature and relative humidity and the
marginal attenuation effect of these two parameters on noise. Other areas noise is within the
standard.

Electromagnetic field (EMF)

147. A substation emits an electromagnetic field (EMF). An EMF is a combination of an electric
field and a magnetic field. Substations emit low-frequency EMF, which is thought to be
responsible for health risks. Electricity substations don’t produce a significant external electric
field but they do produce a magnetic field. This is measured in microtesla (UT). The field levels
at the boundary of a substation are typically around one to two microtesla (UT) and this
decreases very quickly as you move away. At one or two metres from the substation, the
magnetic field will usually be lower than the field found inside your home.

148. The result of the electromagnetic field (EMF) for October 2024 showed a marginally lower
EMF. Substations emit a low-frequency electromagnetic radiation (EMR) which creates an
electromagnetic field (EMF). This EMF has two components, an electric field and a magnetic
field. Don’t worry too much about the electric field. It lacks power to penetrate the substation
walls. In this project the EMF is very low which is not harm to the human body. The description
of the sampling sites is recorded in the noise sampling report (Annex-3)
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Average 24 83°N 0.1to4mG EMF Level iswithin
EMF Level 80x55 m SS 1 Kumira Dy 8 Hours 0.01-0.02 mG the National Standard
. 89.93°E
(Day Time) Level
Average o . 8 Hours 0.01-0.02 mG 0.1to4mG EMF Level iswithin
EMF Level 80x55 m S5_2 Chinki 24'59°N the National Standard
. Astana 89.83°E
(Day Time) Leve
Average 23°12'32 1"N 8 Hours 0.01-0.02 mG 0.1to4mG EMF Level iswithin
EMF Level 80x55 m SS 3 Laksam o the National Standard
. 91°08'59.2"E
(Day Time) Level
Average 23°43'17.9"N 8 Hours 0.01-0.02 mG 0.1to4mG EMF Level iswithin
EMF Level 80x55 m SS_4 Mandabag 91°0859.0"E the National Standard
(Day Time) Level
Average 24°0217 2N 8 Hours 0.01-0.02 mG 0.1to4mG EMF Level iswithin
EMF Level 80x55 m SS 5 Ashuganj e o the National Standard
. 90°59'59.9"E
(Day Time) Level
Average 23°56'00.8"N 8 Hours 0.01-0.02 mG 0.1to4mG EMF Level iswithin
EMF Level 80x55 m SS 6 Pubail 90°29'53.0"E the National Standard
(Day Time) Level
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Table 24: Eelectromagnetic field (EMF) Level Measurement in Project Corridor (October, 2024)

Environmental Impact Assessment (EIA)

Average 23°5440.0"N 8 Hours 0.01-0.02 mG 0.1t04mG EMF Level iswithin
EMF Level 75x50 m SS 7 Tongi e o the National Standard
: 90°24'35.9"E
(Day Time) Level
Average 23°39119.3"N 8 Hours 0.01-0.02 mG 0.1to4mG EMF Level iswithin
EMF Level 75x50 m SS 8 Fatulla ey the National Standard
: 90°28'07.9"E
(Day Time) Level
Average 100x500 EMU Workshop 24°00'57.9"N 8 Hours 0.01-0.02 mG 0.1to4mG EMF L.evel iswithin
EMF Level m (Joydebpur) 90°24'23.5"E the National Standard
(Day Time) ydeop ' Level
Average Electric Loco 8 Hours 0.01-0.02 mG 0.1to4mG EMF Level iswithin
EMF L.evel 100x500 Workshop & 29920'33.8" N the National Standard
(Day Time) m Chattogram 91°4843.0'E Leve
Electric Loco Shed '
(Pahartali)
Average Dhaka Electric 93°4398.2"N 8 Hours 0.01-0.02 mG 0.1to4mG EMF Level iswithin
EMF Level 30x40 m Loco Shed 90°25 39' AE the National Standard
(Day Time) (Kamal apur) ' Level

Data Source: Field Sample based laboratory test reports 2024
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4.2.12 Land Use

149. The land use pattern along this railway corridor reflects Bangladesh’s rapid urbanization,
industrial expansion, and agricultural transformation. These dynamics are crucial for planning
electrification infrastructure, especially for substation placement, right-of-way acquisition, and
environmental safeguards.

4.2.13 Existing sources of pollution

150. The Narayanganj—Dhaka—Chattogram and Tongi—Joydebpur railway corridor passes
through some of the most pollution-prone zones in Bangladesh. These areas face a complex
mix of air, water, and soil pollution, driven by rapid urbanization, industrialization, and poor
environmental regulation.

Table 25: Major Pollution Sources by Type

Pallution Type Primary Sources Affected Areas
. Erick kilns, wehicle emissions, Dhaka, Marayanganj, Tongi
Air Pollution % : ol e
construction dust, diesel locomatives Chattogram
_ Industrial effluents, unfreated sewage, Buriganga, Shitalakshya,
Water Pollution g g ik
river encroachment Karnaphull rivers
Sl H-erﬁu",.- metals from tanneres, solid washe Narn','ﬂ-lgq nj. outskirts of
Contamination dumping, agrochemical runcff Dhaka and Comilta
Traffic congestion, rall horns, Lrban segments like Dhaka
Moise Pallution : - g
coenstruction machinery and Joydevpur

151. Dhaka’s air pollution in 2024 was the highest in 9 years, with PM2.5 levels averaging 171
pg/ms3, far exceeding safe limits. In Narayanganj, industrial zones recorded PM2.5
concentrations 3.37 times higher than national standards. Diesel-powered vehicles and
locomotives contribute significantly to NOx and black carbon emissions, especially in rail-
adjacent areas. Brick kilns remain a dominant source of fine particulate matter, especially
during the dry season.

4.2.14 Disaster Risk Assessment

152. This corridor lies in one of the most disaster-prone regions in the world. Bangladesh’s
geography, climate, and urbanization patterns expose it to a range of natural and
anthropogenic hazards. A comprehensive Disaster Risk Assessment (DRA) is essential for
ensuring the resilience of the electrification infrastructure.
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Table 26: Key Hazards Identified

Risk
H |
aeard Type P Daserigtion
Flooding Very High Spasonal T-:-r.:-:-u-n fiapds, river overflows, and urban
; waterlogging
Cyclones & Shorm igh Espaciady in Chattagram reglon due fo proximity fo
Surges : Bay of Bengal
Smismic sk due e techonic activity near the Dacki
Earthgualkes Moderate
9 Fault and Tripura Fold Bels
Rivarbank Eroslon High flong Meghna, Shitalakshya, and Buriganga rivers
Heat a Mederate Intensfving due to climate change, ssoecially iInurban
LOMES
Landslides Localized In hifly tarraln near Chattogram

153. High population density in Dhaka and Narayanganj increases exposure. Aging
infrastructure and informal settlements near the tracks. Encroachment on floodplains and
wetlands reduces natural buffers. Critical assets like substations and bridges are often in
hazard-prone zones.

4.2.15 Assessment of Disaster of the Project

154. The electrification of the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur railway
corridor involves significant exposure to natural hazards. A formal Disaster Risk Assessment
(DRA) is a critical component of the project’'s Environmental and Social Impact Assessment
(ESIA) and is guided by national frameworks and international best practices.

4.2.16 Sensitive Receivers

155. Sensitive receivers refer to locations or populations that are particularly vulnerable to
disturbances such as noise, vibration, air pollution, or visual intrusion during construction and
operation. Along the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur railway corridor,
several categories of sensitive receivers have been identified:
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Table 27: Key Types of Sensitive Receivers

Typa Examples Along the Corridor Saonsitivity Factars
Educational SE'_"::'DIE'.- i:l'l"i:g-':ﬁ, and universities in Mois '.Ii|:|r1" . oAlr 1ol
Institutions Cthaka, Narayvanganj, Comilla e i il b ool
Healthcara Hospitals and clinics near Tongi, Moize, air pollution,
Facilities Joydevpur, Chattogram emergency access disrupthon

Mosgues, Temples, churches along

Religlous Sites ' Moise, visual Intrusion

uriban and rural segmants
P e s Densely populated l.'acigh_l:.vurh:-u ds in NDiﬁF. _\r_ll:lr-n.ﬁ-:-r, land

Cthaka, Narayanganj, Feni acquisition impacts
Cultural Herftage Historical bulldings and monuments Vibration, visual Impact,
Sites (2., in Old Dhaka) structural sensitivity

1 g lake: A = P i o, I al I‘l"'_. ater

Waetlands & ECAS Hn.fc-rs and lakes (e.g Hu.nrngﬁngﬁ Ece agn:‘a disturbance, wate

Shitalakshya, Karnaphuli) pollution

4.3 Biological Environment

156. The survey of the ecological environment included terrestrial and aquatic flora and fauna,
using field surveys, review of literature, and information documented by other agencies. The
Project area consists of several ecological subsystems, e.g., open agricultural land,
homesteads, railway crossing rivers, canal, water bodies and railway side vegetation.

157. The Project area (Laksam-Chinki Astana-Chattogram Railway) passes through three bio-
ecological zones, namely Zone 8a (Coastal plains), Zone 9a (Chattogram Hills and CHTSs),
Zone 4e, the Meghna River flood plain. The Project corridor is highly disturbed due to huge
traffic movement, industrial set up, commercial activities and anthropogenic pressure.

4.3.1 Flora

1) Terrestrial Flora

158. Terrestrial flora of the Project area mainly consisted of plantation trees, natural growing
trees, herbs, shrubs, climbers, epiphytes and parasites. Plantation has been done mainly in
the rail line side and homestead areas using both exotic and native tree species.
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Coccinia grandis (Telakucha) | Xanthium strumanium (Ghagra), | Diplazium esculentum (dheki
cultivated land. Hasanpur station. | Naoti station premise. Date: 20 | shak), Langalkot station,
Date: 19 oct 2024. Sep. 2024 Date: 22 Sep. 2024

Figure 25: Different Types of Flora in the Project Surrounding Areas

159. A total of 317 plant species were recorded from the Project alignment area. For each, its
scientific name, local name, family, habit, habitat, status, and uses were provided (Annex 10,
Table 1). Herbs were the most common followed by trees, shrubs and climbers. Most abundant
tree species in the road sides of the Project are Samanea saman (Rain tree), Acacia
auriculiformis (Akashmoni), Acacia mangium (Belgium), Phoenix sylvestris (Date palm), Musa
paradisiacal (Banana plantation), Artocarpus heterophyllus (Jack fruit), Dalbergia sissoo
(Sissu), Switenia Mahagoni (Mahogoni), and Eucalyptus camaldulensis (Eucalyptus). Local
people used such tree species as sources of fruits, timber, fire wood, medicines and other
household purposes. Table 28 shows summary of different types of affected trees due to
commence of Project.

Table 28: Summary of Affected Trees in Project Alignment

Categories of Trees Large Medium Small Sapling Total %
Fruit bearing 1,346 6,064 5,891 3,565 16,366 12.29
Timber & fruit 983 5,100 5,709 2,588 14,380 10.48
Timber 1,618 23,019 11,656 5,359 41,652 30.35
Firewood 143 4,042 10,933 331 15,449 11.26
Medicinal 53 1,191 355 174 1,773 1.29
Banana 11,086 12,182 6,600 4,595 34,463 25.11
Bamboo 1,643 2,011 1,972 751 6,377 4.65
Cane Bush 1,325 1,657 2,050 0 5,032 3.67
Papaya 296 346 397 191 1,230 0.90
Grand Total 18,493 55,612 45,563 17,554 137,222 100.00

Source: Social survey, 2024

160. Cultivated land in the Project area mainly dominated by rice cultivation. Apart from rice,
many other seasonal crops including banana, jute fiber, mustard, sugarcane, and vegetables
of different species are also cultivated in this zone. Most common species are the members of
Poaceae, Cyperaceae, Acanthaceae, Asteraceae, Amaranthaceae, Euphorbiaceae,
Rubiaceae, and Araceae.
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Major habitats Life form of Plants
Climber
Wetland 7% Tree
12% ‘ 5%
Railroad -
56% Shurb
Homestead 55% 13%
32%
Figure 26: Distribution Plant Species in Major Habitats Figure 27: Different life forms of Plant Species

161. Maximum diversity was found beside the railway followed by homestead, cultivated land
and wetland (Figure 26). Life form data analysis shows that the dominant life form is herbs
followed by trees, shrubs and climbers (Figure 27). The research team also collected the data
on uses of plant species. Eleven categories of uses of plants were determined in the Project
area. Among the uses categories medicinal plants scored highest followed by cow fodder,
timber plants, vegetables, fruits, ornaments, weed, fuel, manure, fish fodder and oil
plants.(Figure 28). In case of distribution of species in the habitats variations were obsequaed.
Based on observation and local information the plant species status was determined. Among
the recorded 60% were common, 12% fairly common, 8% least common and rest 20% locally
rare in the Project area (Figure 29).

Uses of Identified PIantés9

17, T S T R GH i U = — =
P 9% ot o o5 0 g w®F
U 3 2 @ T T & P S5 £
;mgg'c'cu_‘-'-cu
<2 = g O O c 5
T L %
o0 £ < 2 2
k) S £ 9 =
UI.I.

Figure 28: Uses of Identified Plants
Figure 29: Species Abundance in the Project Area

4.3.2 Fauna

2) Terrestrial Fauna

162. Four categories of wildlife’s are amphibians, reptiles, mammals and birds study in the
Project area through discussion with local people, stakeholders, visual observation and sharing
the photograph with different stakeholders. A total of 178 species of wildlife have been
identified and recorded. Among them 6 species of amphibians, 13 species of reptiles, 33
species of mammals, and 126 species of birds. The assessment is based on frequency of
occurrence of fauna and public consultation shows that critically endangered, endangered and
vulnerable faunal species were also present as summarised in Table 29.
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Table 29: Summary of Terrestrial Fauna Findings in the Study Area

Threatened Status
Group Total )
No. Critically Endangered Vulnerable Least Lower No=Not
Endangered g Concern | Risk Threatened

Amphibians 6 6
Reptiles 13 9 4
Mammals 33 1 6 6 9 10 1
Birds 126 8 27 91

Total 178 1 6 6 17 52 96

Source:l survey, 2024

Mammals Species

163. Most of the mammal’s habitats are the hilly area which is located from Chinki Astana rall
station to Botanical Garden and eco-park of Sitakund. The hilly area is close located to the rail
corridor. Based on field survey, focus group discussion and public consultations in total 16
species of mammals listed. There were no critically endangered, endangered, or vulnerable
reptile species, but eight species are lower risk, 8 species were not threatened based on IUCN
provided category.

Amphibians Species

164. In total six species of amphibian identified through field survey, focus group discussion and
public consultations. Frogs and toads are ecologically diverse, inhabiting aquatic and terrestrial
niches with great success. They are sensitive to environmental factors including noise and
other disturbance that influence their behavior, and are represented in the study area by
terrestrial, arboreal and aquatic species. Among them no amphibian’s species are critically
endangered, endangered but less concern.

Reptile Species

165. According to field survey, focus group discussion and public consultations in total 13
species of reptile identified. There were no critically endangered, endangered, and vulnerable
reptile species, but nine species are lower risk, four species were not threatened based on
IUCN category Figure 30 shows some common bird and reptile species around the Project
area.

Alauda Gulgula (Skylark), Gunaboti Station. Varanus Bengalensis (Bengal monitor), Kalidah
Date: June 29, 2024. Station. Date: 19 Oct. 2024.
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Figure 30: Common Bird and Reptiles Species around the Project Areas
Bird Species

166. During the field visit the above mentioned birds (Figure 30) issue seen along the rail line
corridor. In this respect, local people were interviewed and recorded their findings. Recorded
bird species were 126 among them eight species were least concern and 27 species were
lower risk. 91 species of bird recorded are not threatened. No critical endangered, endangered,
vulnerable species were not recorded in the study area.

3) Aquatic Flora

167. Aquatic ecosystem comprises the ponds, rivers, canals, ditches etc. are the habitat of the
various floral and faunal species. The river systems within the Project area are used as local
transport routes and are also important for fishing and fish farming. The freshwater
watercourses also provide an important nursery ground for native fish. In addition, a number of
fish ponds and freshwater wetlands cross within the Project area. These areas provide diverse
habitats for many aquatic flora and fauna.

168. The aquatic ecosystem is sub-divided according to perennial and seasonal water bodies.
All wetlands contain free floating, submerged, and emergent plants, creating an important
habitat for a number of water birds and other wildlife during the whole monsoon period. Along
the proposed rail line alignment crosses on the aquatic habitat Feni, Muhuri, Dakatia and
Selonia River.

169. Some of the plants such as Blue water lily (Nymphaea stellata) and Kash (Saccharum
spontaneum), once were in plenty, have now become rare. Other aquatic plant within the
Project site include Alternanthera philoxeroides (Helencha), Eichhornia crassipes
(Kachuripana), Lemna minor (Lemna), Ludwigia adscendens (Ledwiga), Monochoria hastate
(Kochuripana), Utricularia exoleta (Jaji), reeds/sedges, etc., within and along the banks of
ponds, rivers, channels and floodplain lands Figure 31.

Echinochloa Crassipes
(Dalghas), near Dhakatia
River Area, Date: 22 Sep

2024.

Lemna Minor (Lemna), Joydebpur
Station Premise, Date: 22 Sep.
2024.

Eichhornia Crassipes
(Kachuripana), Kalidah Station
Premise, Date: 22 Sep. 2024

Figure 31: Aquatic Flora Species around Project Areas

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECTH

Page | 91



Environmental Impact Assessment (EIA)
4) Aquatic Fauna

170. Through discussion with community people and their opinions it was establised that four
river crosses the alignment. The river Dolphin (Delphinus delphis) was not observed and
Gharials (Gavialis gangeticus) was absent in the Project area. Other faunal species present in
the aquatic ecosystems are the common kingfisher (Alcedo atthis), openbill stork (Anastomus
oscitans), small egret (Egretta garzetta), fish eagle (Ichthyophaga ichthyaetus), snipe
(Gallinago stenura), kite (Haliastur indus), water snake (Enhydris enhydris), common toad
(Bufo melanostictus), skipper frog (Rana cyanophyctis), etc.

5) Fish Species

171. There are five main types of fishing are practiced around the Project areas which is capture
of fish in river, ponds and channels; capture of carp spawn in river, particularly the Karnaphuli
River; subsistence capture of fish in the floodplain during the flood season; and fish culture in
ponds. In total 37 species of fish were recorded within the Project corridor and tabulated, out
of which five endangered viz. Channa marulius (Gajar), Chitala chitala (Chital), Ompok pabda
(Pabda), Pangasius pangasius (Pangas), Clupisoma garua (Gagra); 4 vulnerable viz Sperata
aor (Ayre), Sperata seenghala (Guiji), Pethia ticto (Tit punti), Notopterus notopterus (Foli); 25
least concern and 3 species were recorded as not threatened.

172. The following Figure 32, Figure 33 and Figure 34 shows the survey of fish species within
the Project corridor.

Figure 32: Mixed Natural Fish, Figure 33: Mixed Natural Fish, Feni Figure 34: Market Fish
Laksam Market Survey. Date: 19 Oct. Junction Nearest Bazar Survey, Sithakanda Bazar
2024 Date: 20 Oct. 2024

6) Conservation Significance

173. The Project area does not contain special specific habitat for any particular species of flora
and fauna noted. The four rivers crossed are sensitive to pollution and care will be taken as
work near or over these waters proceeds. These rivers have already been badly polluted and
BR will not allow any contamination to occur due to the Project.

4.3.3 Bio-ecological Zones

174. The Narayanganj-Dhaka—Chattogram and Tongi—Joydevpur railway corridor traverses
several of Bangladesh’s officially recognized 25 Bio-Ecological Zones (BEZs), each defined by
its unigue combination of flora, fauna, topography, and climate. These zones are critical for
biodiversity conservation and must be considered in the planning and implementation of
infrastructure projects like railway electrification.

Table 30: Key Bio-Ecological Zones Intersected
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Corrldaor
Segment

Marayangan]-
Dhaka

Dhaka-Caomilla

Comilla=—
Chattogram

Tongi-
Joydevpur

4.3.4 Wetlands

Bio-Ecologleal
Zone

Central
Floadplain

Eastern
Floodplaln

Morthern &
Eastern Hills

Madhupur
Tract

Eeosyetem Typo

Wetland & Lirban
Biver Ecasystem

Agro-wetland
Maosalc

Hill Forest &
Lpland Ecosysfem

Diry Daciduaus
Forest
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Kay Faaturos

Burliganga & Shitalakshya
rivers, uriban blodiversity
pockets

Leasonal wetlands, migratory
bird habitats

Lemi-avergraen forests,
endangered specles (e.qg.,
hoolock glbbon)

Rad clay terraces, sal torasts,
fragmented wildlife corrlidors

The railway corridor intersects several critical wetland ecosystems, which play a vital role
in flood control, biodiversity conservation, and local livelihoods. These wetlands are part of the
Ganges—Brahmaputra—Meghna delta system, making them ecologically sensitive and
hydrologically dynamic.

Waeatland Mama

Burlganga River
Wetland

Shitalakshya River
Wetand

Balu River
Floodplain

Meghna River
Wetland

Karnaphuli River
Estuary

Table 31: Major Wetlands Intersected

Location

Chaka

Marayangan|

Eastern
Dhaka

Mear Comiila

Chattagram

Type

Urban riverine

Pivering B
ircdiestiaal

Seasonal
floodplain

Major river
system

Coastal
wetland

4.3.5 Protected Areas and Endangered Species
176.

Ecological Importance

Flood buffer, flzh habitat, under
severe poblution stress

Supports fisheries, threatenad
by industrial discharge

Agricultural irrigation, migratory
bird hahitat

High biodiversity, eroston-prone
banks

Mangrove patches, estuaring
fisherins, cyclone buffer

The Narayanganj—Dhaka—Chattogram and Tongi—-Joydevpur railway corridor intersects or

lies near several protected areas and habitats of endangered species, making biodiversity
conservation a key consideration in the electrification project. According to the Forest
Department of Bangladesh protected areas, the following are notable:

Table 32: Protected Areas Near the Corridor
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Protected Ares

Bhawal National

Park

Barolyadbala
Mational Fark

Sheikh Rasei Aviary

& Eco Park

Shitalakshya Rilwer

ECA

Locathen

Gazipar {mear
Joydevpar)

Chattogram
District

Chattogram

Marayargan]

Type
Metional Park
(UCH Cat Iv)
Mational Park
LCH Cat 11}
Eco Park
Ecologhzally

Critmcal Area

endangered species inhabit or migrate through this corridor:

Environmental Impact Assessment (EIA)

Relevance 1o Corridor

Chose fo Tongi=
Jovrderpur section

Mear Charogram rail
heErminus

Adfacent ta urban rail
alignment

Crossed by
Marayanganj—Dhaka
=BCTion

Based on the WorldAtlas and Earth’s Endangered Creatures database, several [IUCN-listed
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Table 33: Endangered Species in the Region

Species Nama Type Status Habitat Zone Along Corridor
Asian Elephant fMammal Endangered Hill forests near Chattogram
Hooleck Gibbon Mammal Endangerad Eastern hill tracts
Assam Roofed . Critically .
Reptile Wetlands near Comilla and Dhaka

Turtle Endangerad
Asian Smal-Clawead Rivers and wetlands (e.q.

mal Wulner Y
Ortter Mamma uinerable Buriganaa, Meg hrl.‘;afl
Greater Adjutant ) i
&tark i Eird Endangerad Seasonal wetlands and flocdplains

4.3.6 Nearest protected area

178. Bhawal National Park: A dry deciduous forest with sal trees and wildlife like monkeys, deer,
and birds—important for ecological balance near Joydevpur. Baroiyadhala National Park:
Located in the Chattogram hill tracts, home to semi-evergreen forests and endangered species
like the hoolock gibbon. Shitalakshya River ECA: A riverine ecosystem under pressure from
industrial pollution, yet vital for aquatic biodiversity and flood regulation. These areas are
protected under the Wildlife (Conservation and Security) Act, 2012, and any nearby
infrastructure development must comply with environmental clearance protocols.

4.3.7 Sensitive or threatened habitats

179. The Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur railway corridor intersects
several ecologically sensitive and threatened habitats, many of which are under pressure from
urbanization, deforestation, and infrastructure development. These habitats are vital for
biodiversity, ecosystem services, and climate resilience.

180. Elephant ranges in Bangladesh are shrinking rapidly due to forest degradation, unplanned
development, and encroachment. Corridors have disappeared, isolating populations and
increasing human-elephant conflict. The Chattogram Hill Tracts are among the last strongholds
for wild elephants, but even here, habitat fragmentation is accelerating.

4.3.8 Threatened and Rare Species

181. The Narayanganj—-Dhaka—Chattogram and Tongi—Joydevpur railway corridor intersects
habitats that support a number of threatened and rare species, many of which are listed in the
IUCN Red List of Bangladesh. These species face risks from habitat loss, pollution, and
infrastructure development, making their protection a key concern for the electrification project.
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Habitat Zone Along

Species Name T IUCN Status
) VP Corridor
Asian Elephant Mammal Endangered Hill forests near Chattogram
Hoolock Gibbon Mammal Endangered Eastern hill tracts
Batagur baska (Narthern Rentil Crifically Wetlands near Meghma and
River Terragin) R Endangered coastal rivers
Basi's Pochard Bird Critically EIIE:tsn::naI I.TETIEI‘.CIE and
Endangered fioodplains
Critically Wetlands near Comilla and
Turtl fil
Azzam Roofed Turtie Repfile Encangrid Dhaika
Fi Ains o, L
Greater Adjutant Stork Bird Endangered neitrioina and-pacbece
dumps
Azian Small=-Clawed A Smai \kiniralte Rivers and wetlands {:_-.g:; -
Orter i Buriganga, Meghna}
Fox Tall Orchid Blarit Rare {locally Mortheastern floodplain

fRhyrchostyls refuss)

threatened)

Farests

4.4 Social Environment

4.4.1 Introduction / Scope of investigation

182. This section provides a profile and analysis of the socio-economic characteristics that
currently exist within the Project corridor. The data analysed in this section have been collected

from a number of primary and secondary sources as detailed in the methodology section, and
include:

¢ Interviews with government officials from several districts and Upazilas;

¢ Field assessments for community property resources outside of proposed width of the
expressway, historical, cultural and archaeological sites;

Published Government documents, especially those of the Bangladesh Bureau of
Statistics (BBS), including census data on agriculture; and

Reports by international organizations such as the United Nations and World Bank.
4.4.2 Population and Demographics

183. Total number of affected household is 757. There are 72 households (excluding CPR/PCR,
and large-scale business enterprises) with a total population of 757. The male population is
higher than that of female. There are 53.13% males and 47.49% females as found in the
household census conducted in June-July 2024 with the proximity of the Project site to Dhaka,
male members remain away from home as temporary migrant workers to earn a living.

184. It is observed that highest percentage of population belongs to the age group of 16-25
(21.2%) followed by the age group 6-15 (20.7%) and 26-35 (16.0%). It seems that percentage
of working group of people is higher in this area than that of children and old age population.

4.4.3 Religion
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185. Itis found that Islam is the predominant religion in the Project area (96%). The percentage
of Hinduism and Buddhism are minimal (4% and 0.01% respectively). According to the
Bangladesh Population and demographic indicator -2024, 88% are Muslim and the remaining
are of other religions in the country.

4.4.4 Housing Characteristics

186. According to the census and IoL survey, total 1,27 HH primary structure will be affected by
the project for the component 62 owned by residential HHs, shops, CPRs and Bangladesh
railway. Out of that, 56% Pucca, 14% Semi-pucca, 26% tin made, 2% katcha and rest of the
thatched structures. Table 34 describes the quantity of affected primary structures by different
categories.

Table 35: Summary of Quantity of Affected Primary Structures

l. . .
S Name of the Station Type of Structures Quantity Comments
Pucca 8
Joydevpur
1 Semi-pucca 12
Tin-made 10
2 Semi-pucca 85 Railway Quarter area,
Kamalapur Tin-made 10 Railway Quarter area,
24 Multi
Pucca Storied) (Mult BR Staff Quarter area
3 Pahartoli
Tin-made 27 BR Staff Quarter area
Semi Pucca 5
4 Kumira
Tin-made 3
Semi Pucca 4
5 Fatulla
Tin-made 4
6 Chinki Astana MAX Contractor Project
Workshop
7 Mandabag N/A
8 Laksham N/A
9 Ashuganj N/A
10 Tongi N/A
11 Pubail N/A

Source: Census and loL survey, July 2024
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4.4.5 Economic activities

187. The livelihoods of people living along the Narayanganj—Dhaka—Chattogram and Tongi—
Joydevpur railway corridor are shaped by a rich mix of urban, peri-urban, and rural economies.
These activities range from traditional agriculture to modern industry and services, reflecting
the corridor’s role as a national economic artery. Street vendors, rickshaw pullers, and home-
based workers are widespread in urban areas. Women’s participation is high in garment
factories, tailoring, and food vending. Youth employment is growing in e-commerce delivery,
mobile repair, and ride-sharing services.

4.4.6 Water supply

188. The Narayanganj-Dhaka—Chattogram and Tongi—Joydevpur corridor passes through
regions with diverse water supply systems, ranging from deep tube wells to piped municipal
networks. However, rapid urbanization, industrial expansion, and infrastructure development—
including railway projects—have placed increasing pressure on these systems.

189. Substation siting must avoid areas with fragile water infrastructure or known waterlogging
zones. Construction runoff must be managed to prevent contamination of local water bodies.
Coordination with WASAs and city corporations is essential to protect and integrate water
supply systems during and after construction.

4.4.7 Sanitation

190. Sanitation infrastructure along the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur
corridor varies widely, reflecting the urban-rural divide and rapid population growth. While major
cities have formal sanitation systems, many peri-urban and informal settlements still rely on
on-site sanitation or unregulated waste disposal, posing challenges for public health and
infrastructure development.

191. Open defecation persists in some rural pockets and informal settlements. Drainage
congestion during monsoon leads to waterlogging and sewage overflow. Industrial effluents
often mix with domestic waste, especially in Narayanganj and Chattogram. Lack of treatment
plants: Most fecal sludge is dumped untreated into water bodies.

192. Construction runoff must be managed to avoid contaminating open drains and canals.
Substation siting should avoid low-lying, poorly drained areas prone to sewage overflow.
Coordination with WASAs and city corporations is essential to prevent disruption of existing
sanitation lines.

4.4.8 Traffic and transport

193. Currently 52 numbers of trains both ways are operated on the Project corridor. After
implementation of the Project, the sectional capacity on this portion will be 80 trains per day
each way, i.e., 160 train movements both ways each day on Dhaka-Chattogram portion of the
corridor including provision for a track maintenance window. If slower local trains are also
assumed to run, then the sectional capacity would come down to 65 trains each way i.e., 130
train’s movements each day (Bangladesh Railway, 2024).

4.4.9 Public health

194. The Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur corridor spans densely
populated urban centers and rapidly growing peri-urban zones, where public health conditions
are shaped by a mix of infrastructure gaps, environmental stressors, and socioeconomic
disparities. Health Impact Assessments (HIAs) should be integrated into the Environmental
and Social Impact Assessment (ESIA). Construction phase must include dust suppression,
noise control, and worker health and safety protocols. Railway hospitals (e.g., in Chattogram)
may require modernization to serve both staff and local communities. Community health
outreach can mitigate risks from displacement, pollution, and construction-related stress.

4.4.10 Positive impact

195. This project is a cornerstone of Bangladesh’s Green Railway Master Plan. The
electrification of the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur railway corridor
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is more than just a transport upgrade—it's a catalyst for environmental, economic, and social
transformation. Reduced Emissions- Electric trains will cut greenhouse gas emissions by
replacing diesel locomotives, helping Bangladesh meet its climate goals. Cleaner Air- Lower
levels of PM2.5 and NOx will improve air quality in urban centers like Dhaka and Narayangan;.
Energy Efficiency- Electric traction is 20—30% more energy-efficient than diesel, reducing fossil
fuel dependency.

196. Faster Commutes-Trains will run at speeds up to 120 km/h, reducing travel time and easing
congestion on roads. Increased Capacity-Electrification allows for more frequent and longer
trains, improving both passenger and freight services. Modernization-Upgraded stations,
workshops, and signaling systems will enhance safety and reliability.

197. Community safety is a significant concern for BR. At present during any 24-hour period
almost 52 trains per day both ways move between Laksam and Chattogram section. Safety
features consist of manually operated gates. There are 51 Authorized Level Crossings and 108
Unauthorized Level Crossings along the Project Corridor. These level crossings pose a
potential danger to public safety. BR is preparing a strategy to provide adequate crossings for
local communities, while minimizing train service disruption and keeping vehicular traffic
moving, with minimum delays.

198. Cultural Property refers to any local, regional and/or national cultural heritage features, e.g.,
ancient mosque, historic buildings, works of art, archaeological sites, libraries and museums
potentially impacted by the Project work. Common Property Resources (CPR) mean the
property usually used by the local communities, e.g., educational institutes, religious institutes,
Eidgah, Crematory, etc. These properties require to be protected as they contribute to local
culture. There are no declared (by the authority concerned) archaeological or paleontological
sites or structures within the Project alignment.
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5. Analyses of Alternatives

5.1 Introduction

199. As part of the feasibility study for the Narayanganj—Dhaka—Chattogram and Tongi—
Joydevpur railway electrification, several alternatives were evaluated to determine the most
viable, cost-effective, and environmentally sustainable solution. Continue operating diesel-
powered trains on existing infrastructure. No capital investment required; avoids construction
disruption. Reduces emissions by 20-30%, lowers operating costs by 35%, improves speed
and reliability. Selected as the most sustainable and cost-effective long-term solution.

5.2 Design Alternatives

200. The electrification of the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur railway
corridor underwent a structured evaluation of design alternatives during the feasibility and
detailed design phase, led by Bangladesh Railway and Turkish engineering firm TUMAS.
Installation of 25kV AC overhead lines with masts, gantries, and substations to proven global
standard for high-speed and heavy-haul rail, Compatible with existing track geometry, Easier
to maintain than third-rail systems. alternatives were assessed based on cost, safety,
environmental impact, operational efficiency, and climate resilience. The selected design
reflects a balance between global best practices and local constraints.

5.3 Layout Alternatives

201. During the feasibility and design phase of the Narayanganj—Dhaka—Chattogram and Tongi—
Joydevpur railway electrification project, several layout alternatives were explored to optimize
land use, minimize disruption, and ensure resilience. These alternatives were assessed based
on technical feasibility, environmental impact, cost, and operational efficiency.

5.4 Do nothing

202. In project planning, the “Do Nothing” scenario is a baseline used to assess what would
happen if no action is taken—in this case, if the Narayanganj—Dhaka—Chattogram and Tongi—
Joydevpur railway electrification project is not implemented.

Table 36: Consequences of Doing Nothing

Impact Area Consequences

Confinued reliance on Bow, diesel-powered trains; limited capacity

Transpart Efficiency and reliability

Environmeantal ':|-"I.!3l:!-il'li._'_.| emissions from digsel locomatives; 'n--ur's.rnim] air guality in
Imipact urban areas

Missed opportenity 1o reduce logistics costs and boost tracde via
Economic Growth >

Chatfogram Por

Fersistent exposude 1o nokse and alr pollution, especially in dense
Public Health ,

cities like Dhaka

: ncreased prassure on roads and Righways due to lack of efficient rail

Urban Congastion :
altermnatives

Climate Fallure to align with Bangiadash's NDC fargets and green fransport

Commitmeants gioals

203. The “Do Nothing” option is not neutral—it leads to increasing costs, environmental
degradation, and lost economic potential. That’'s why the electrification project was selected as
the most viable alternative after evaluating multiple options, including hybrid and phased
approaches.
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6. Potential Environmental & Social Impacts Identification, Prediction
and Evaluation

6.1 Introduction

204. This section of the EIA report describes the probable environmental impacts caused by the
activities taking place during the pre-construction, construction and operating periods of the
Project and defines mitigation measures to be implemented to prevent or minimize any serious
negative effects.

205. The Contractor will be required to address all potential construction related effects specified
in the EIA’s Environmental Management Plan (EMP) and prepare a Construction Environmental
Management Workplan (CEMWP), based on the EMP provided in this EIA. The CEMWP must
provide a work plan for the implementation of the mitigation and monitoring tasks required and
environmental supervision responsibilities during the construction and a minimum one-year
defect operating year of the Project (See Chapter 10).

6.1.1 Identification of impacts
A. -Construction Period: Project Location and Design

206. Pre-construction work is not so much about mitigation of impacts, but much more about
rethinking/redesigning specific aspects of the construction plan that could eliminate possible
future negative impacts. It is a preventative, as opposed to remedial mitigation planning period,
and 11 activities will be undertaken by BR, its CSC and the contractor were specified.

1) Trees and Landscape

207. Major impact will be from the Project activities of rail alignment, land acquisition, associated
facilities, and demolition of some existing buildings and reconstruction of station buildings.

208. More than 137,000 trees will need to be removed from the 365.90 km long Project corridor.
These will include timber trees, fruit trees, trees used in the production of medicines, banana
plants, and bamboo thickets, each of them has their own economic, biological, eco-functional
and aesthetic significance. The tree cutting will be based on a plan, prepared as part of this EIA
and finalized during the preconstruction period by BR. The objective of the tree plantation and
replacement programme is to compensate local people for the loss of tree, to protect the affected
cultural/sensitive areas (within 100 m from the RoW boundary) and to enhance the health of the
existing ecosystem. The formula agreed to with the Forest Department is to replace every mature
tree cut with three trees of the same species, either within the proposed Project area or any
suitable location in Bangladesh designated by the Forest Department and DoE.

2) Land Acquisition

209. Despite the limited and linear acquisition, 1117 households will be impacted. Most of the
households and shops affected are in cluster and located close to railway stations and railway
crossings, and on BR land.

210. To mitigate this impact, land acquisition has been minimized as much as possible, through
careful design described in the Project RP and a compensation package of both relocation and
rehabilitation is defined in detail in that report. BR will, strictly enforce this plan

211. BR is minimizing the loss through careful realignments past and around sensitive sites
throughout the corridor and these mitigation measures will be fully in place prior to construction.
The Project work will generate more than 1,000 skilled and unskilled temporary jobs, and many
permanent ones as well. (Bangladesh Railway, 2024) Assuming that these workers spend their
earnings locally, benefits will accrue to the community impacted by the Project construction.

3) Heritage and Culture

212. No known or recorded Archaeological, Historical or Architectural structures or sites are
affected by the development of this Project. A total of 91 Community Property Resources (CPRS)
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have been identified by the social assessment team those might be relocated and reconstructed
by BR according to local wishes.

213. Compensation will be provided according to the guidelines specified in the Resettlement
Plan. All communities losing CPRs (total 91) will be given cash compensation for the land,
structure and additional transfer grants for relocation of each structure?. According to the
entitlement policy defined in the RP, for dismantling and reconstruction, cash assistance will be
provided as per assessed value. In this way CPRs will be rebuilt at BR’s expense, in consultation
with the APs and the affected communities. Affected graveyards will be dealt with sensitively,
and in consultation with the concerned families as some graveyards are not registered with local
Government, but rather are on private and mostly homestead lands. The concerned DC will pay
compensation as homestead land and will not recognize the “graves” as they are not on record.
The Implementation Non-Government Organization (INGO) will assist the families to exhume
the bodies for reburial provided the concerned families wish relocation of graves. Further details
are provided in the RP [10].

6.1.2 Environment Impacts associated with construction

4) Infrastructure and Utility Relocation

214. A number of overhead power lines cross the rail corridor; several of them need to be
relocated. BR will request the concerned authorities and other relevant agencies to undertake
this work and will cover all costs. Further details of these lines are described in Ancillary Work
of the Feasibility Report of the Project.

5) Safety and Level Crossings

215. Level crossings pose a significant safety concern, and a majority of the fatal accidents that
took place at level crossings were mainly attributable to negligence, incompetence or incapacity
of road vehicle drivers.

216. Due to the Project, the number of trains per day will increase dramatically very significantly
increasing the risk of accident and even fatalities. Unless crossing points are better managed,
the dangers of at grade crossing incidents and a sharp rise on traffic congestion is very likely,

217. The level crossing issue will be carefully examined by BR and designs to incorporate safety
features to protect the public as well as include a rapid crossing clearing system, will be
implemented. Further, warning signs and closure notices will be placed at 34 crossings and the
other 129 retained as authorised and properly controlled crossings. BR is coordinating with the
relevant road authorities to construct several road flyovers to minimize conflicts between road
and railway at high traffic volume intersections.

6) Transportation of Construction Materials

218. Having massive earthwork with millions of m® of construction materials to be transported and
deposited on site, there is the potential for serious local negative local air quality, noise and traffic
problems. This will degrade haul routes, due to excessive dust, traffic congestion and increase
safety concerns.

219. Prior to the start of construction, a plan for the transportation of materials will be prepared in
consultation with the contractor (as part of the CEMWP preparation) and the police prior to the
start of construction. BR, in consultation with Contractor and local police, will prepare a checklist
and guideline for handling of all construction materials and the designation of roads, not suited
for hauling materials. BR will work with the local police enforce these conditions.

6.1.3 Construction waste management: Construction Period and Stations

220. Inadequate provision of sewage, sanitation and garbage management at construction sites
may lead to chronic problems. To address this issue the contractor will need to prepare a waste
management plan and schedule and submit that to the CSC for approval before construction
begins.

2 All of these structures will need to be removed from the CROW and relocated at BR’s expense
B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECTH

age | 102



Environmental Impact Assessment (EIA)

221. Secondly, the designs of 11 sub stations were completed, sized each station’s waste
management facilities, in compliance with the Bangladesh National Building Code (BNBC). The
designs included sewage management systems, the use of solar energy and rainwater
harvesting, as well as natural ventilation, intended to reduce the energy requirement of each
station.

7) Labour Standard

222. BR will instruct contractors to comply with ILO (International Labour Organization) and
WHO (World Health Organization) standards on labour practices which the GoB is a signatory
to and bound to enforce. These standards include, child labour, minimum wage, forced labour,
unsanitary working conditions and unsafe water supplies. Contractors, applying poor labour
standards, jeopardizing the smooth functioning of the work schedules will be fined and have
potential work stoppages if corrective actions are not immediate and effective.

8) Technical Capacity to Undertake Environmental Work

223. Based on past experience it is likely that the contractor will be poorly equipped to implement
the EIA and its EMP, resulting in a breakdown of the safeguards implementation process. To
prevent this, the contractor will need to hire a qualified environmental safeguards officer full time
during construction period to implement and supervise mitigation and monitoring tasks. Also.
This person will be mobilized as soon as the contract is awarded and will work with BR’s
environment unit (EU) specialist(s) to fully and credibly implement the EMP and the CEMWP
prepared by the contractor.

9) Environmental Clauses in Contract

224. BR and its CSC do not have the tools or specific environmental clauses in the standard
FIDIC—style contracts to force the contractors to comply with requirements defined in the EIA
and its EMP

225. To address this gap, BR has inserted environmental clauses into the construction contracts.
These clauses underscore the requirements for environmentally responsible construction and
specify the need for the contractor to apply the mitigation and monitoring measures defined in
the EMP. Further, BR has prepared a section of the contract Bill of Quantities dedicated to
environmental safeguards. This addition will help to link specific payments to the implementation
of mitigation and monitoring actions as defined in the contract specifications.

10) Safeguard Documents, Training in EA and EMP for Contractors and Engineer

226. The contractor(s) will be given an electronic and hard copy of the EIA report at the time of
mobilizing so that mandatory environmental safeguard measures can be reviewed, the CEMWP
prepared, and the full range of measures credibly implemented.

227. Accordingly, BR will confirm that the EIA documentation is distributed to the contractors,
Upazilas and the CSC for use during the construction period and beyond. In addition, before
construction mobilization, BR will organize a briefing session for the contractor, to review the
EMP and its implementation, provide guidance on CEMWP preparation and define reporting
requirements. The CSC will train the representatives of BR, the contractor(s) and other relevant
staff of the Project on EIA, EMP, environmental specifications, and legal aspects of DoE so that
EMP implementation takes place properly and in a timely manner (Table 48).

1.1 Construction Period Impacts and Proposed Mitigation

228. The Construction Environmental Management Work Plan (CEMWP)- The Construction
Supervision Consultant (CSC) retained by BR will assist the contractor with the preparation of
the CEMWP. The purpose of the CEMWP exercise is to require the contractor to become familiar
with the EMP and provide a plan on how mitigation and monitoring actions are to be implemented
during the construction period. The CEMWP also allows BR, lending agencies and CSC, to
follow the progress of the implementation of the EMP.

6.2 Environmental Impact Evaluation
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6.2.1 Impact on Air Quality

229. Air quality measurements were carried out on July and December 2024 at eleven specific
locations for a total 11 sample covering day and night along the Project alignment. The key air
quality parameters (particulate matter-PMio and PM.s, Oxides of Sulphur - SOy, Carbon
monoxide- CO, Oxides of Nitrogen — NO, NOy, Ground Ozone Os, VOC, Air Temperature,
Relative Humidity, Wind Speed, Wind Direction) were analysed from samples collected over a 1
hour continuous sampling period at each sampling site (Chapter IV). These baseline data for
CO, SO,, 03, VOC, PMzs, and PM;o show that none of the test result at 11 sampling stations
exceeded the DoE acceptable limit.

230. All earthworks construction, site clearing, dry materials stockpiling, station and small
structure demolition, reconstruction of station building, operation of batch plants, and hauling of
materials will generate dust and affect the local air shed. Air pollution from trucks generating
emissions and dust from the thousands of truck trips needed to place the material and excavation
work will be the most significant direct potential impact on the local community. NO,, SO and
Particulate Matter levels will increase by as much as 15% each day during the construction
hours, but should not exceed GoB standards and should drop back down to ambient levels, as
shown in Table 19 and Table 20 during the night. The materials must be trucked and placed on
site in order to build the new line, however the following mitigative measures to minimise the
impacts as much as possible will be implemented by the contractor and enforced by BR and its
CSC. These measures will be as follows:

e trucks transporting fine materials, soils and wastes to and from the Project site will be
covered to reduce the release of dust;

e the truck fleet used to haul materials must provide vehicle maintenance records to the
Engineer, confirming that the fleet is in working order and that all engines are tuned so as to
minimise emissions, especially particulate matter and black smoke. Uncertified trucks will
not be permitted on any worksite;

e generators, compressors, equipment must be shut down when not in use;

e air emission monitoring programme must be undertaken quarterly by the contractor,
according to the design used during the EMP and the contract specifications and included
as a minimum testing for NO2z, SOz, PMzs, and PMag;

e all construction and other disturbed areas must to be stabilized, e.g., with crushed
concrete/brick or regularly wet down along heavily used haul roads to reduce dust generation
in populated areas;

e truck speed limits will be restricted to <60 km/h, and no trucks will be permitted to keep their
engines on when idling for longer than three minutes (unless they are being loaded); and,

e All aggregate processing, concrete and asphalt batch plants will be located at least 500 m
from the nearest residence (or separated by a hill) and will be required have dust suppression
equipment installed and in operation throughout the construction period. The contractor(s)
will be required to provide BR with the specifications for this equipment.

o haul road will be cleaned of spilled earth and fines and watered daily to reduce dust. And
finally, rapid vegetation including grass seeding will be planted.

6.2.2 Impact on Soil Quality

231. The electrification of the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur railway
corridor will inevitably interact with diverse soil types—ranging from floodplain alluvium to red
clay terraces—each with varying sensitivity to disturbance. The most of work is on the existing
trac, so there is no possibility to disturbance the soil either sub-station construction. For any kind
of civil works which is associates with the soil take proper measures such as-Topsoil
Preservation: Strip and store topsoil separately for reuse in landscaping and restoration. Erosion
Control: Use silt fences, mulching, and terracing in sloped areas. Spill Management: Designated
fueling zones and spill containment protocols. Soil Testing: Pre- and post-construction soil
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guality monitoring (pH, organic matter, heavy metals). Green Buffer Zones: Replanting native
vegetation to stabilize soil and restore fertility. According to the Soil Fertility Atlas of Bangladesh
(2020), the region’s soils are already under pressure from acidification, nutrient depletion, and
urban encroachment. Without proper safeguards, construction could exacerbate these trends.

6.2.3 Impact due to Noise and Vibration

232. Noise and vibration measurements were carried out in July and December 2024 at 11
specific locations for a total 11 sample covering day and night along the Project alignment. The
existing general noise level within the study area varies from 51 dBA to 61 dBA during day time
and 58 dBA to 73 dBA during night time which is above the standard of mixed zone land use
(DoE, 1997), also slightly above commercial zone land use, which is the designation for the
railway corridor.

233. The severity of potential noise and vibration impacts is linked to the typical background noise
and vibration environment, e.g., a noisy urban area versus a quiet rural setting as well as the
mix of construction equipment operating at the same time. Key Project-related noise sources will
be generators, heavy vehicles, construction machinery/equipment, aggregate crushing plants,
concrete and asphalt batch plants and compaction equipment, station reconstruction and
construction workforce presence.

234. Discussion with the design engineers identified the following activities that have potential to
generate significant noise:

= Construction of new bridges

= Demolition and construction of new railway stations
= Plant operations

= Construction machinery

235. Construction of New Stations - The construction of new stations and other buildings will
introduce new noise sources from the use of powered mechanical equipment and the carrying
out of the construction activities (e.g., erection or dismantling of formwork and hammering) in
addition to slowing of trains passing by as the approach the construction area. Based in the table
for standard noise level associated with construction equipment, a steady 65—70 dBA can be
expected during working hours up to a distance of 20 m from the work sites. As the proposed
construction corridor is 50m wide and clear of structures, there will be negligible noise impact to
the nearby receptors, as they are located outside the construction corridor on an average more
than 70 m away from the tracks.

236. Plant Operating Noise- The operation of batch plants and aggregate crushing plants® will
generate noise exceeding 80 dBA up to 15 m from the source. To mitigate this noise, facilities
will be located at least 500 m from the nearest residence and generators will be either far away
from noise sensitive sites or housed in a noise attenuating shroud. Where work is required within
close vicinity of settlements, it will be undertaken only during the daytime (0600-1800). In some
cases, work will have to take place during the night period in order to reduce disruption to local
traffic, in which cases extremely loud equipment such as large vibrators, pile driving equipment
and jack hammers will not be used and temporary baffles constructed as needed.

237. Construction Machinery Noise (Embankment)- Noise generated from the construction
machinery, such as backhoes, bulldozers and compactors, jackhammers and pile driving/boring
machines, vehicle movement and unloading of waste materials from trucks building the new
embankment, will have temporary impacts for a limited period of time in any single location.
Based on the previous studies for different construction equipment, average noise level at source
at was around 80 dBA (measured at 15 m from the source), and decreased by 6 dBA, with every
doubling of the distance from the source reading. Also, when, for example, four pieces of
equipment are operating at the same site the noise at the source will be about 84-85 dBA, (an
increase of 1-2 dBA above the equipment generating the highest noise). However, since the

8 Although not finalized roch crushing will take place at the Jaflong crushing in Sylhet District, Bangladesh, with the finished materials
transported to the construction sites.
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background noise level was measured (Table 37) to be between 50 and 70dBA the construction
equipment noise will reflect construction period conditions. Adding distance to the formula, a
noise level of 85 dBA (at 15 m distance) would be attenuated to 79 dBA at 30 m from the source
and to around 60-64 dBA at the BR RoW boundary. List of Equipment with noise level is provided
in Table 37.

Table 37: List of Equipment with Noise level with 15 m from the Source

Noise Level (dBA) with 15 Noise Level (dBA) with 15
m from the Source m from the Source

Air Compressor Generator

Backhoe 80 (78) Impact Wrench 85
Ballast Equalizer 82 Jack Hammer 88 (89)
Ballast Tamper 83 Loader 85 (78)
Compactor 82 (83) Pile Driver (impact) 101 (101)
Concrete Mixer 85 (79) Pile Driver (Sonic) 96 (82)
Concrete Pump 82 (81) Pump 76 (81)
Concrete Vibrator 76 (80) Rail Saw 90 (90)
Crane Derrick 88 (79) Shovel 82 (78)
Crane Mobile 83 (81) Truck 88 (76)
Dozer 85 (82)

Source: Railroad construction equipment (9.4.3) taken during the northeast corridor Improvement Project and other
measured data of Federal Highway Administration, USA 2017. No, in () is taken from FDA dataset 2017 from 30 to >400
measurements.

238. By erecting temporary baffles and the use of low noise emitting equipment, noise pollution
could be kept at or below the 60 dBA daytime and 50 dBA nighttime limits for mixed use land
use (Bangladesh Standard 2006) at mosques, school*, populated area and other sensitive sites.
If noise levels, based on field measures, indicate exceedances of existing permissible levels,
during the evening and night, work hour restrictions will be enforced.

239. Noise Mitigation Measures Implementation of the following appropriate mitigative
measures by the contractor will reduce the impact on sensitive receptors throughout the Project
corridor:

¢ Investigate any noise-related complaint, record its location and file a single-sheet report with
the CSC. The CSC will take measurements using the hand-held sound level meter and if
complaints are confirmed, i.e., the noise levels measured exceed GoB standards for the land
use designation in the area, the contractor must take action to reduce noise, such as posting
reduced speed and quite zone signs, diverting haul routes to less densely population roads,
erecting temporary baffles to reduce construction noise.

o Where work is in or close to settlements, undertake noisy (known to exceed standards, such
as pile driving or vibration intensive) works during the daytime.

e Less noisy equipment: One of the most effective methods of diminishing equipment noise is
to use less noisy machinery. By specifying and/or using less noisy equipment (e.g. pile boring
instead of pile hammer machines), the impacts produced can be reduced or, in some cases,
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eliminated. Source control requirements may have the added benefits of promoting
technological advances in the development of quieter equipment.

e Compressors: While most compressors are powered by diesel or gasoline engines, many
are contained or have baffles to help abate noise levels. Electric compressors are
significantly quieter than diesel or gasoline engine powered compressors. BR will instruct the
contractor to apply these noise attenuation measures

o Mufflers: Most construction noise originates from internal combustion engines. A large part
of the noise emitted is due to the air intake and exhaust cycle. Specifying the use of adequate
muffler systems can control much of this engine noise.

o Enclosures: Enclosures for stationary work may be constructed of wood or any other suitable
material and temporarily surround the specific operation areas and equipment. BR will
discuss specific approaches with the contractor and recommend noise barrier materials and
design, with a focus on ease of erection and dismantling.

e Pile driving: Pile driving may produce noise levels in excess of acceptable limits, even when
feasible noise reduction methods are used. Various dampening and shielding methods
discussed later can attain some reduction. However, such methods rarely reduce the noise
level to an acceptable level for the sensitive receptors close to the site. Noise proof sheet
shall be installed during the pile driving work in order to reduce the noise level. The proposed
railway alignment will cross through the residential areas as well as sensitive areas. These
areas have potential chances to expose high noise level during the pile driving while working
near to shore if no mitigation measures have been taken. Therefore, it is suggested to install
Noise Proof Cover on Piling Machine as shown in Figure 35. Beside this, following mitigation
measures are also suggested during construction period those will reduce the noise level
further.

-

Figure 35: Example of Noise Proofing for Pile Driving Machine

240. Vibration Mitigation - During the construction phase, vibration may be generated by some
machines, i.e., mainly hammer machines, rammers. This equipment operating on clay may
generate a vibration of Peak Particle Velocity (PPV) 7.0 mm/s or rammers with 30 kJ energy
may generate a PPV of 4.3 mm/s at a distance of 10 metres, etc. However, these machines will
be located at least 30m far away from the nearby structures. At this distance the vibration levels
will be within the PPV 2.5 mm/sec level defined as the threshold for cosmetic damage to
buildings.

241. The major sources of construction period noise are from construction of bridges, railway
stations, pile construction, concrete plant operations, and machinery operations. The noise
generated from these sources will be manageable through implementation of noise mitigation
measures. Further, to establish the effects on sensitive receptors, contractor will discuss
attenuation measures with local communities affected and take necessary action if required. A
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guarterly field noise monitoring programme, at the sensitive sites sampled during this EIA will be
undertaken throughout the Construction Period, lasting 4 years

Topography and Landscape Changes

242. Large piles of embankment materials and ballast and excavation work along the edge of the
alignment leaving large unsafe trackside quarries are an unfortunately common site along
railway construction corridors. These areas pose not only safety concerns but present serious
visual barriers to local people. Once construction is completed in an area, site restoration and
filling of the borrow pits (unless special agreement for farm ponds is organized by BR) must be
undertaken and the area restored to pre-construction contours and revegetated. Embankment
site to be planted trees to promote natural vegetation; as well as fast growing grasses such as
Vetiver/Napitar.

Erosion

243. Due to very flat topography, the Project area is not prone to erosion hazards, and actually
receives a few centimetres of sediment during each flood season. Historically, the area has seen
little erosion.

Climate Change

244. Along the alignment, due care has been taken to ensure that the effects of climate change
do not adversely impact the railway. Embankment heights have been designed for a minimum
return period of 20 years. Careful attention will also be given in the detailed design to ensure
that all waterway crossings have been provided with sufficient openings to ensure that there are
no adverse impacts upstream or downstream of the water crossings. The design heights of the
embankments are above the highest flood level for which the waterway openings have been
designed, including an additional average freeboard on 0.6m as required by law.

245. According to flood zone map, around 30% of the Project area is flash flood prone. Flash flood
impact is a regular and common phenomenon in the Project side. Contractors, BR and other
agencies involved need to take precautionary measurement for construction preparation period
and during construction management. The dry periods (September to April) is a peak period for
flash flooding as the land is dry and periodic heavy rains cannot be retained by the soil and flash
flooding results. Contractors need to be aware of this plan work around drainage channels and
rivers with such events in mind.

6.2.4 Impact on Water Quality

246. Hydrology- In Bangladesh, rainfall and trans-boundary river flows are the main sources of
surface water. The surface water along the proposed alignment is dominated by the Feni,
Muhuri, Silonia and Dakatia Rivers (see Chapter V).

247. Surface Water Quality- To establish existing water quality in the corridor, baseline surface
water samples were collected for laboratory analysis from five locations, with one 50m upstream
and one 50 m downstream of the crossing area, a total of 20 sampling points along the corridor
during June and November, 2018. However, the existing surface water quality test results
showed that for the most part of surface water quality is within DoE standards except dissolved
oxygen. During the construction period, surface water quality needs to be well protected from
contamination due to construction activities.

248. Earthwork activities during construction of embankment may result in drainage congestion.
Surface water at Project sites may become contaminated due to faucal runoff from camp toilet
facilities, erosion from poorly secured construction sites, spilled lubricants and fuels and other
contamination from work camps and the construction operations. To prevent sewage pollution,
contractors will be required to install proper construction camp toilet facilities, either via septic
tanks, engineered pit privies or other toilet facilities that do not result in area sewage pollution.

249. Reduction of natural surface water drainage and degradation of surface water quality is
common at construction sites, and since the Project corridor cuts across a mostly wet area with
many rivers, creeks and canals, the likelihood of a negative effect is high. Surface water at
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Project sites may be polluted due to faecal runoff, erosion, spilled lubricants and fuels and other
contamination from work camps and the construction operations.

250. The contractor will be required to carefully control all wastes and manage the use of
petroleum products and implement EMP mitigative actions 2.6, in accordance with GoB
standards. A water quality monitoring programme will be undertaken quarterly during the
construction years, with semiannual reports to ADB, tracking water quality conditions in relation
to the background data collected during this EIA.

Groundwater

251. Groundwater will be required for the Project’s batch plant operations for the production of the
concrete needed for the structural elements of the bridges and culverts, as well as the
foundations of the new stations. Also, a large volume of water will be required for thousands of
workers to be housed in the work camps. Sets of pit privies will be constructed for workers and
these have the potential for leaching pollutants, mostly nutrients, bacteria and viruses into nearby
tube wells contaminating the aquifers. The potential exists for drinking water sources, whether
existing or newly construction, to be contaminated by the seepage of wastes from workers’
camps. To prevent such contamination, the placement of toilets and wells, must be designed in
relation to groundwater protection parameters as provided by the government agency
responsible.

252. If groundwater wells are needed, they must be permitted and drilled to a depth of >100 m,
properly sealed to prevent leakage. Designing and constructing all latrines at construction camps
and any contractor facility must be done with extra care. To minimize the risk of sewage
contaminating the groundwater aquifer, licensed professionals must complete well lining and
sealing of ring slabs. Workforce camps will be located at least 500 m from any water source, i.e.,
a well or water body.

6.2.5 Impact due to solid/hazardous waste

253. To prevent the wastewater and solid wastes from entering well and groundwater recharge
areas, all practical measures such as provision of septic tanks, garbage bags, and other
sanitation facilities will be implemented at the construction camps.

254. All solid wastes within construction sites should be contained at designated location.
Construction machinery and vehicles should be serviced only at designated maintenance
workshops where waste oils and lubricants can be collected and recycled. The monthly
monitoring report will provide compliance update.

Land Use and Vegetation Cleaning Clearing

255. The most significant potential impacts on land use in the study area will be the loss of
agricultural land (primarily rice paddy), and the relocation of 1,759 residential households,
affecting 9,792 people. The other potential impacts are likely to be trimming of roadside
vegetation and temporary relocation of fences, neither of which would be expected to constitute
a significant and permanent impact to land use.

256. Mitigation measures may be taken in the manner that acquisition of land, and compensation
for all losses should be made in accordance with the laws and as defined in the Project RP.
Severe penalties will bd applied for unnecessary or careless clearing by the contractor and
especially in areas where clearing is not permitted. Equipment operators will be trained and
informed on where clearing is permitted and how this is to be done.

Health Safety and Contractors’ Camp

257. Environmental health issues and disease contamination are common in labor camps. This
would cause from poor work camp conditions, inadequate and unsanitary toilet facilities, lack of
potable water and sanitary washing areas.

258. The following mitigation measures will be applied.
e Weekly compliance cheeks by BR (PIU) and the CSC.
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e The contractor will be required to post a cleaning schedule at each toilet and washing facility,
which CSC will inspect weekly.

e The contractor will be required to provide potable water (based on WQ tests), sanitary toilet
and hygienic accommodation for workers at all construction camps, at all times and ensure
that these facilities are cleaned and disinfected regularly.

e Provide a garbage disposal service such that no garbage or food waste is dumped in the
contractor’s yard or work camp at any time. There should be no litter or food scraps dumped
anywhere other than in bins that are collected and cleaned at least weekly.

e The contractor will be required to prove that PSEs and First-Aid facility operate at each work
camp.

Vector Borne Diseases and Health

e Construction activities create depressions in the ground that allow stagnant puddles to form
which are ideal breeding areas for malaria and dengue carrying mosquitoes. Breeding areas
include any stagnant water and puddles, as well as stored construction materials, tyres and
empty storage drums. These will be inspected every three days to prevent mosquito eggs
from hatching, and will be undertaken during the entire rainy season and within three days
of every major rainfall.

259. Worksite Safety Management - Management of the worksites and poor safety oversight by
the contractor leads to accidents and unsafe working conditions. Fences will be erected to keep
the public from construction sites and to work closely with BR’s dispatch staff in order to manage
train movements while work is ongoing.

260. Contractors must at all times, ensure the local people who need to move from one side of
the construction area to another can do so without undue delay.

261. HIV Awareness - Due to influx of workers in the Project area, AIDS/HIV may spread in local
community for uncontrolled social gathering induced by being away from family. Workers health
training programme will be organized during construction period to aware the health and hygienic
issues. Training to be provided by health specialist such as a local NGO, and, if needed, an
INGO.

Occupational Health and Safety

262. Accidents occur in work sites when Contractor does not provide adequate Personal
Protective Equipment (PPE) or properly enforces its use.

263. Lack of safety training by contractor can lead to accidents and lost productivity. Construction
workers will be trained in general health and safety matters and on specific hazards of their work.

264. Poorly prepared labour standards, lead to infractions regarding child labour, minimum wage,
forced labour, and unsanitary working conditions and unsafe water supplies. Labour standards
ignored or not complied with leading to infractions of basic labour standards as defined by ILO
conventions.

265. The PIU will ensure that the contractors and any subcontractors implement the following
measures to mitigate the occupational health and safety issues:

e Construction workers will be trained in general health and safety matters and hazards of
their work;

e Workers will be provided with appropriate personal protective equipment, such as safety
boots, helmets, gloves, and protective clothing, goggles and ear protection and;

e Safe drinking water will be provided to all workers.

The Construction Period Environmental Completion Reporting

266. The failure of the contractor to prepare a summary report defining the mitigation and
monitoring actions completed during the construction period and fails to identify what must be
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continued during the operating period, will result in a weakened and possibly short-circuited
environmental safeguards programme. A completion report is to be prepared and should be
delivered to the CSC sometime during the contractor’s defect period year.

6.2.6 Impact on Ecosystem

1) Terrestrial and Aquatic Flora and Fauna

267. The clearing of more than 137,000 trees and associated understory vegetation and widening
of the existing 129 km long and 2-5 m high embankment will reduce the habitat for mostly birdlife,
given that the aquatic and terrestrial faunal is limited to common and pest species. Small patches
of wetland will be filled in by the additional embankment.

268. A rapid revegetation / tree replanting programme will permit the rail-side habitat to recover
quickly. The rapid reestablishment of pre-construction surface draining will help to bring wet
areas, somewhat reduced (marginally) by the new embankment, back to pre-construction
conditions.

Fisheries

269. The bridge construction activities, particularly the in-river pile driving operations, could
temporarily impact the capture fisheries at the bridge site. The environmental monitoring during
2013 and 2014 of the Tongi Bhairab Double Tracking Project, which included intensive in-river
pile driving at a number of bridges, showed no significant change in water quality and no change
in the diversity of and quantity of fish taken by fishers upstream and downstream of the four
bridge construction sites. Therefore, since the work proposed is similar to the Tongi-Bhairab
Project, the impact on fish will be marginal. However, the contractor must not dump construction
debris and sewage into the river that could potentially damage the quality of the surface water
resulting degradation of fish species in bridge construction area.

6.2.7 Socio-economic Impact

1) Heritage and Culture

270. There will be some impact on the existing regionally and locally important structures and
monuments such as mosques and graveyards. A social survey has identified 91 structures, of
which few of them are physically and culturally important. A number of 91 CPRs will be affected
by the rail line construction

271. Replacement and relocation to a suitable location will be carried out with the help and
consent of the affected local community. Local community and religious leaders will be consulted
to determine what modifications may be applied to the works scheduling and methodology to
limit these potential impacts. Measures of mitigation to be applied will be based on the joint
decision by PIU and the local community involved.

Resettlement

272. The RP and other social safeguard documents for the Project are guided by the National
Laws — for example, the Acquisition and Requisition of Immovable Poverty Act, 2017 and the
Asian Development Bank (ADB) Social Policy Statement (SPS) 2009/ Involuntary Resettlement
(IR) Palicy and other related guidelines. Thus, the approaches and policy framework being used
in Resettlement Plan covers all affected persons, irrespective of titles, which are identified by
the social surveys and household census, including the affected shops and businesses in
compliance to duly prepared planning and survey activities for the RP.

273. Apart from direct impacts such as permanent land acquisition, the Project work may also
entail some indirect impacts such as loss of access to land by tenants and informal occupants
and loss of employment and workdays. Such indirectly affected persons will be included in the
Resettlement Plan. In view of the extent and severity of losses, the Resettlement Plan will keep
adequate provisions for alternative income generation and other enabling strategies whereby
APs can either continue their previous occupation, initiate new venture or undertake an
alternative occupation. The basic objective behind the livelihood restoration activities and
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schemes will be to improve or at least restore the pre-Project standards the APs enjoyed, which
also complies with ADB SPS (2009) requirements.

Livelihood

274. Average poverty rate (at or below the national poverty line) of this area is about 13%.
Compensatory measures will be provided to all affected people and will follow the specifications
as listed in the entitlement matrix of the RP. These are:

= Affected households/persons will receive replacement value of the land and other
assets before relocation. Likewise, loss of standing crops and trees will be
compensated at market price.

= Owners of residential/commercial structures, including structures on railway lands,
will be compensated at replacement costs.

= Informal settlers on railway lands, renters/leaseholders affected by loss of living
guarters or commercial premises will receive compensation and resettlement benefit
due to loss of dwellings, fixed assets and income.

= Affected community structures or physical cultural resources will be re-built by the
Project in consultation with the community.

= All affected people will receive assistance to re-establish lost assets or livelihood.

= The needs of women and vulnerable groups will be identified and provisions made
for social and economic development support, employment, and means of
subsistence to improve their status/livelihoods.

=  Owners of affected structures will receive additional assistance for relocation and
reconstruction of the structures at their own initiatives and places of choices.

=  BR will guide, supervise, and monitor the land acquisition, compensation payment,
and resettlement of the APs, including grievance redress and resolution of disputed
claims for compensation/resettlement benefits.

= Grievance Redress Committees (GRCs) will be formed to ensure participation, and
speedy and out of court settlement of as many disputes as possible.

* Independent third-party monitoring by external expert/agency will be provisioned for
monitoring resettlement operations and outcomes.

= All affected households/businesses, as per the above policy guidelines, will be
eligible for compensation and resettlement assistance from the Project. The RP will
contain a detailed entitlement matrix explaining the various elements, including
institutional arrangements for resettlement management.

= During the construction period, residential structures, commercial structures and
entities may be affected. Proper compensation and relocation of the affected entities
may stand suffice towards mitigation process.

Vulnerable People/Communities (Special Consideration)

275. Vulnerable or “at-risk” groups include people who, by virtue of gender, ethnicity, age, physical
or mental disability, economic disadvantage or social status may be more severely affected by
displacement than others and who may be limited in their ability to claim or take advantage of
resettlement assistance and related development benefits. Vulnerable groups also include
people living below the poverty line, the landless, the elderly, women- and children-headed
households, indigenous peoples, ethnic minorities, natural resource dependent communities or
other displaced persons who may not be protected through national land compensation or land
titling legislation.

276. These groups have been identified through the social baseline studies component of the RP
work undertaken by the social sector consultants retained by BR.
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277. Insome cases, special efforts must be made to ensure that vulnerable members have access
to consultation events or discussion forums. Examples of this include provision of transportation
and visits to individual households. Persons identified as vulnerable should be assisted to fully
understand their options for resettlement and compensation, and encouraged to choose the
option with the lowest risk and solid benefits.

Railway Station Construction Impact: Mitigation and Monitoring

278. Construction of rail stations and their access roads and other ancillaries will be carried over
2021-2025 and put into operation for services in 2026 between Laksam-Chinki Astana-
Chattogram.

279. Therefore, the completion of the track work will finish ahead of the station rehabilitation,
extending the work by several years. The mitigation of impacts associated with station building
and upgrading will need to be included in the contractor’s environmental reporting, and defined
in a special EMP devoted to the construction of 7 stations. This will need to be completed,
through a collaborative effort of the CSC the PIU and the Contractor, before the station
construction begins. The Project EMP addresses all aspects of waste materials management,
demolition, access road construction, etc.

Operating Period Biophysical Environment

1) Construction Period Environmental Monitoring Completion Report

280. During the lengthy construction period, Contractor, working under the supervision of a
Construction Supervision Consultant and PIU, will have to complete a large number of mitigation
and monitoring activities. The contractors will be required to submit an environmental mitigation
completion report, a compliance monitoring checklist (Annex 13) Defining all the mitigative
actions taken, the dates work was done and on-going actions needed to maintain what was
started. This would include comments on the decommissioning of the work camps, the waste
facilities, the rehabilitation of the embankments, and stabilization of cut areas and clean-up of all
temporary storage areas.

281. If mitigation measures seem to be failing, an environmental expert will be assigned by BR to
obtain, examine and take necessary actions to rectify these problems.

2) Construction Period Decommissioning

282. Before the final payment is made to the contractor BR, working jointly with the contractor,
will conduct an environmental audit. At that time all non-compliant work will need to be brought
into compliance, and payment will be released only after BR is satisfied with the contractor’s
clean-up is finished. Clean up will include restoration of all areas used as work camps, batch
plants and contractor site office(s).

3) Air Quality and Dust

283. The main atmospheric pollution during the operating period will come from the added
locomotive using the tracks, resulting in added emissions and dust from the train traffic, and
possible exceedances of National Air Quality Standards.

284. The added train service should help to divert vehicular traffic to rail traffic. The combination
of better equipment, more pollution control devices on the locomotives as the fleet is renewed
and cleaner fuel will help to further reduce any air pollution effect due to additional train
operations.

4) Surface and Ground Water Quality

285. Surface water pollution during the operating period comes primarily from untreated sewage
effluent discharged by passing trains, which then washes into local surface waters. There is also
some risk of spillage of fuel and other chemicals from freight trains; however, this latter pollution
has not been an issue. There is of course the issue of accidental spillage of oil and other noxious
chemicals, after a train accident, and the leakage of materials into rail side ponds and canals.
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286. The contamination from train operations would be mostly bacteria, viruses and nutrients from

5)

the sewage-laden track runoff leaking into the well. BR may investigate retrofitting existing cars
with holding tanks in order to collect sewage and dispose of it at treatment facilities, and also will
inspect that all wells established during construction are secure.

Noise Model

287. A SoundPLAN Essential Version 4.0 computer noise model was used for the prediction of

project noise levels at sensitive receivers during the construction and operation phases. Noise
modelling was conducted for three approximately one-km long and 125 m wide stretches of the
alignment, representing the land uses commonly found along the Project. These areas were at
railway stations, busy at-grade crossings, and agriculture areas. In order to credibly model the
noise, land use pattern data within 500 m of the track were added to the model dataset.

288. Using rail traffic forecasts (Table 34) for operating years 2022, 2030, and 2040, and the 2018

baseline, railway noise levels were predicted and noise contour plots generated (Figure 36).
The plots indicated the likely noise environment at sensitive receptors.

Table 38: Train Traffic Forecast from 2018 to 2040 (Trains per day both ways)

Component Type of train Time Existing Future Foreca_st (Operational
Period)

2018 2022 2030 2040

1 Passenger + Freight Train In 24hrs 28 76 104 160

289. Table 39 shows that the predicted noise levels in 2022, 2030, and 2040 in day and night

time in the three 1 km sections of the alignment.

290. Agricultural Area: Four sensitive locations (Settlements, Local Market, NGO Office, and

Mosque) within the 200 m agriculture lands section were identified. Their existing noise levels
are 48.4 dBA to 64.6 dBA during day time and 39.7 dBA to 51.7 dBA during night time, which
satisfy the residential criteria of Bangladesh Sound Pollution (Control) Rules, 2006 except few
cases. However, the predicted noise levels in these sensitive receptor areas, during day-time
noise will be between 48.6 and 64.6 dBA in 2022, between 48.7 and 64.6 dBA in 2030, and
between 48.8 and 64.6 dBA in 2040. The predicted noise levels in these sensitive receptors
during night-time will be between 40.6 and 51.9 dBA in 2022, between 41.1 and 52 dBA in 2030,
and between 41.5 and 52.1 dBA in 2040. In all cases, the predicted results do not exceed the
Bangladesh Noise Rules 2006. By 2040, about 0.4 dBA noise will be the contribution of the
railway operation to the background noise at the closest sensitive receptors located 91 m to 120
m away from the railway track. Therefore, the railway noise will not increase the noise levels at
the sensitive receptors (please see para. 294).

291. Railway Station Area: Five sensitive receptors (Table 39) within the 100 m wide corridor in

Railway Station Land use areas were identified. Their existing noise levels were between 52.7
dBA to 66.5 dBA during day and 42.2 dBA to 59.6 dBA during the night; which mostly satisfies
the residential and commercial criteria of Sound Pollution (Control) Rules, 2006, Bangladesh.
The model data showed that noise levels at these sensitive receptor areas, in 2022 during day-
time noise will be between 52.9 and 66.5 dBA, between 53 and 66.5 dBA in 2030, and between
53.1 and 66.6 dBA in 2040. The predicted noise levels at these receptors during night-time will
be between 43.4 and 59.6 dBA in 2022, between 44.1 and 59.7 dBA in 2030, and between 44.5
and 59.7 dBA in 2040.The predicted results in few cases marginally exceeded the national
standards of residential and commercial zone criteria of the Noise Rules 2006, Bangladesh
(Table 39). These exceedances will be mainly due to high background noise at the receptor.
The model indicated that by 2014, noise attributable to railway operations would at 0.4 dBA in
day-time and 2.3 dBA in night-time, in this railway station area. These receptors are located 2 m
to 106 m away from the railway track, and any structures within the Construction RoW defined
by BR will be demolished, and fully compensated by BR.
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292. Level Crossing Area: Five sensitive locations within 100 m corridor were identified in road
level crossing land use area. These are Settlements, Nearest Settlements, Households near
bypass, Mosque, Road side Market, and residences near highways. Their existing noise level
are 54 to 85.5 dBA at day and 51.3 to 74.0 dBA at night, which are higher than the residential
and commercial criteria of Bangladesh standards. However, the predicted noise levels in these
sensitive receptor areas, during day-time noise will be between 55.1 and 80.2 dBA in 2022,
between 55.7 and 80.2 dBA in 2030, and between 56.2 and 80.2 dBA in 2040. The predicted
noise levels at these sensitive receptors during night-time will be between 52.7 and 74 dBA in
2022, between 53.6 and 74.0 dBA in 2030, and between 54.0 and 74.0 dBA in 2040. In most
cases, the predicted results exceeded the applicable residential and commercial criteria of the
Noise Rules 2006, Bangladesh, which is mainly due to high background noise. For this area the
model indicated that 2.2 dBA in day-time and 2.7 dBA in night-time noise will be added to the
noise environment at these receptors by 2040. These receptors are located 7.5 m to 75 m away
from the railway track, and will be minimally impacted by the railway operations (background
noise will be the major contributor). As the construction right of way of the proposed Project will
be 50 m wide, any structure within this corridor will be demolished, and communities will be
provided compensation as specified in RP.
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Measured Noise | Predicted Noise | Predicted Noise | Predicted Noise Standard ECR, 2006
Name & Location of Sensitive Receptor Distance | Levelin 2018, Level in 2022, Level in 2030, Level in 2040,
Sl. between LAeq (dBA) LAeq (dBA) LAeq (dBA) LAeq (dBA) LAeq (dBA)
No. Railway &
Name / Number Receptor Classified | Day | Night
Latitude (N) Longitude (E) Day Night Day Night Day Night | Day Night
No. of Train Passing NA NA NA 21 7 57 19 78 26 120 40 NA NA NA
Component -2.1: Agricultural Area
1 | Settlements 23°12'41.85"N 91° 8'53.78"E 120 48.4 39.7 48.6 40.6 48.7 411 | 4838 415 Residential. 55 45
2 | Local Market 23°12'45.75"N 91° 8'35.18"E 130 64.6 51.7 64.6 51.9 64.6 52 64.6 52.1 Commercial 70 60
3 | NGO Office 23°12'48.11"N 91° 8'44.05"E 80 63.4 47.6 63.4 47.9 63.4 482 | 634 48.3 Commercial. 70 60
4 | Mosque 23°12'47.19"'N 91° 8'45.72"E 91 56.4 49.1 56.4 49.2 56.5 494 | 56.5 49.4 Residential 55 45
Component -2.2: Rail Station
1 | Settlements 23°0'47.41" 91° 24' 6.59" 106 52.7 42.2 52.9 434 53.0 441 | 53.1 44.5 Residential. 55 45
2 | Mosque 23°0'48.38" 91°24'9.79" 27 66.5 49.2 66.5 50.1 66.5 50.7 | 66.6 51.0 Residential. 55 45
3 | Rail Station 23°0'47.81" 91° 24'12.71" 5 55.2 44.2 55.6 48.7 55.8 495 | 56.0 49.9 Commercial 70 60
4 | Settlement 23°0'48.91"N 91°24'5.98"E 70 62.7 59.6 62.7 59.6 62.8 59.7 | 62.8 59.7 Residential. 55 45
5 | Rail Station Office 23°0'47.2"N 91°24'13.21'E 2 65.4 56.9 65.4 57.1 65.5 573 | 655 57.4 Commercial 70 60
Component -2.3: Level Crossing (Residential Area)
1| Nearest Settlements 22°24'29.38"N 91°45'22.68"E 75 75.1 60.1 75.1 60.5 75.1 609 | 75.1 61.0 Residential. 55 45
2 | Households near bypass 22°24'28.96"N 91°45'24.80"E 20 54 51.3 55.1 52.7 55.7 53.6 | 56.2 54.0 Residential. 55 45
3 | Mosque 22°24'34.60"N 91°4520.41"E 25 74.2 57.9 74.2 58.1 74.2 58.3 74.2 58.4 Residential. 55 45
4 | Road side Market 22°24'32.34"N 91°45'20.82"E 33.5 80.2 68.2 80.2 68.2 80.2 68.2 | 80.2 68.2 Commercial 70 60
5 | Highway side office 22°24'37.75"N 91°45'17.48"E 75 75.5 74.0 75.5 74.0 75.5 740 | 755 74.0 Commercial 70 60

Coordinates based on WGS-84
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293. Figure 36 is an enlargement of the legend for the noise contour plots, which are divided
into 12 categories with an incremental value of 5 dBA. Deep green colour represents lowest
noise level (<20 dBA), yellow colour represents silent zone (40-50 dBA), mustered colour
represents residential zone (45-55 dBA), orange colour represents mixed zone (50-60 dBA),
light red colour represents commercial zone (60-70 dBA), deep red colour represents industrial
zone (>70 dBA) noise level. Error! Reference source not found. shows the noise contour level a
t 20 m, 50 m and 100m from the railway track and name and location of the sensitive receptors.
In noise model area, noise level is higher during daytime, as the number of trains is higher
compare to night-time noise level. Night-time noise reaching the acceptable limit will be mostly
constrained within 50—-70 m of trackside. The detailed noise modelling report is attached.

Noise from Train Pass-by

294. Train noise along this corridor has been a fact of life for generations, and so it was not
raised as a significant issue during the Stakeholder Consultations. At 100 m from trackside,
the existing noise levels along the line average 60.4 dB during the day, and 51.63 dBA at night
(due almost entirely to background noise). However, when a train passes the noise spikes,
lasting up to 18 seconds, were recorded from 78 to 82 dBA. The frequency of these noise
spikes will likely increase noticeably once the upgraded line is in operation, i.e., the doubling
of train movements in the first five operating years. Noise spikes due to train passing aside.
The average noise level will change by less than 3 dBA for the years between 2018-2040, but
the heavy vehicle traffic intersection, this resulting mostly from increasing vehicular traffic.

295. Noise Contour Plots- The operating period noise contour plots for the three representative
land use area predicted for 2022, 2030 and 2040 are presented in in Annex 13, but a sample
showing the 2018 (existing) and 2040 conditions (worst-case scenario) in Figure 37. When
viewed in combination with Table 39 these graphs suggest the for most of the sensitive
sites/features noise levels will not exceed GoB 2006 Noise Standard (more or less the same
as IFC’s Noise standards) of 55 dBA for the day and 45 dBA for the night, assuming residential
and institutional land uses and 70 dBA for industrial commercial land uses. In addition, the BR
Right of Way (RoW) of this project varies between 50 m and 150 m on either side of the track.
During the pre-construction period, all structures and trees will be removed from the RoW and
will leave the area vacant for future railway development. As there will be no structures within
the RoW, the noise impact on sensitive receptors will only occur for receptors beyond a
minimum 50 m distance when for all but extreme situations levels will be within the standard.
Further, BR has designated the railway corridor as an industrial-commercial zone and as such
noise levels were predicted to exceed these standards only at heavy vehicular traffic locations,
and during the noise spikes when trains pass.

296. The plots (Figure 37) suggest that noise level attenuation within 20 m of the tracks,
including when a train passes (84 dBA) for an approximately 18 second period, will be reduced
by 6 dBA with every doubling of the distance from the source, or by around 30 dBA resulting
in 54 dBA at the receptor. By 2040, the estimated train passes will have quadrupled causing
noise spikes every 8 minutes. Undoubtedly this will be annoying.

Levels in dB(A)

<= 20
20 - 25
25 - 30

30 - 35
35 - 40
40 - 45
45 - 50
50 - 55
55 - 60
60 - 65
65 - 70

> 70

Figure 36: Legend of Noise Level
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Component 2.1: Railway Station

Component 2.1: Scenario 2024 (Day)

Component 2.1: Scenario 2024 (Night)

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECTH
Page | 118



Environmental Impact Assessment (EIA)

Component 2.1: Railway Station

Component 2.1: Scenario 2040 (Day)

Component 2.1: Scenario 2040 (Night)
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Component 2.2: Agricultural Area
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Component 2.2: Scenario 2024 (Night)
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Component 2.2: Agricultural Area
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Component 2.2: Scenario 2040 (Day)

Component 2.2: Scenario 2040 (Night)
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Component 2.3: Scenario 2024 (Day)
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Component 2.3: Scenario 2024 (Night)
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Component 2.3: Scenario 2040 (Day)
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Component 2.3: Scenario 2040 (Night)

Figure 37: Day and Night Noise Level Estimated; 2018 and 2040 Railway Station, Agricultural Area and Urban
High Traffic Area

297. Excessive train operating noise will be mitigated through the use of rubber padding under
track sleepers, replacement of brake shoes with disc braking systems, minimal use of train
whistle particularly at night, and maintenance of a smooth rail through regular grinding and the
use of welded continuous track. Based in well- documented noise attenuation characteristics
of these measures, train noise will be attenuated by 8-9 dBA. The replacement of old
locomotives with quieter more efficient ones will also, over time, reduce noise by up to 10 dBA,
for total noise attenuation via equipment and operating modifications of up to 19 dBA at source.
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Another general mitigate measure will be an aggressive replanting programme, including not
only trees but understory vegetation to a height of 5 m adjacent to all sensitive spots. However,
such estimated reductions will need to be monitored by BR and for that noise monitoring will
continue throughout the 1.5 to 2.0 year Defects Notification Period, at all sensitive receptors
monitored during this EIA.

298. Finally, BR is implementing an aggressive lands zoning effort to restrict new and slowly
eliminate all existing residential and related structure to outside the Right of Way. Outside this
distance, the model indicates acceptable noise levels (see Figure 37).

6) Employment, Livelihood & Ribbon Settlement

299. Due to upgrading of the railway tracks and increase in passengers, goods and services,
the area along the rail line will attract settlements and undesired structures including
commercial facilities particularly near the railway stations.

300. Since this is very difficult to control, BR will as a minimum post the area as private property
and permit only agricultural activities, no structures. Growing crops on the railroad embankment
slopes actually helps to destabilize the slope, and therefore will not be permitted. BR will mount
RoW patrols to enforce these conditions and may install fencing around the property
surrounding stations.

7) Level Crossings

301. Due to the conversion and construction MG into DG railway track, movement of
passengers, goods and so also number of trains would increase significantly. As such, many
more trains will pass at all crossings each hour and the risk of accidents will also increase.
Beyond better signage, BR is developing a strategy for level crossing management, to avert
accidents.

302. Vehicle-train and train people and livestock accidents will be addressed through
implementing sufficient awareness programme and providing signage, modern internationally
approved crossing structures/signalling and gate systems. The training of crossing gate
keepers will be enhanced. More pedestrian foot overbridges at stations will be built and
increased as the need develops.

8) Waste Management at Stations

303. Garbage is thrown and sewage discharged onto the tracks from trains leads to chronic
contamination of the corridor and nearby watercourses.

304. Adequate waste bins and waste biodegradable waste bags on trains are to be provided.
BR will enforce strict fines for garbage throwing, and will initiate a programme of retrofitting
trains with toilets which eliminate the direct discharge of sewage on to tracks.

9) Station Operation

305. New or upgraded stations will attract more passengers and require more waste to be
managed. Poor waste management will lead to polluted conditions. Designs will have properly
sized facilities for sewage, solid waste and utility services, and checked against the actual
versus estimated throughput of people.

6.2.8 Impact on Biological

10) Terrestrial Flora and Fauna

306. The implementation of the Project will result in the loss of tree and understory vegetation
within the BR RoW. The aggressive replanting programme will, over several years, restore this
habitat and attract birds and insects.

Socio-cultural Environment
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11) Heritage and Culture

307. Loss of some ancestral property, graveyards and mosques may stress the communities
affected. Proper protection, restoration and rehabilitation of the religious and cultural
monuments and structures, based on focused discussion with local authorities, should
minimize the impact of these losses.

Disaster Management

308. Any of BR’s Projects are vulnerable to a range of natural and human induced disaster
events. These disasters have the potentials to disrupt normal functioning of the rail operations
and likely to cause loss of BR assets, human casualties and also lead to environmental
degradation.

309. In order to face any accident or disaster, the basics of a Disaster Management Plan (DMP)
has been prepared by BR. The primary objective of the plan is to avoid any losses or keep the
loss of life, material, machinery/equipment damage and environmental impacts to a minimum.
The DMP for the proposed Project has been developed listing various actions commonly
defined in the “disaster cycle”, e.g. identification, preparedness, response, prevention,
mitigation and recovery phases. The development of the Disaster Management Plan was
based on the hazard identification and associated risk assessment, the latter beyond the
mandate of this exercise.

1) Potential Natural Hazards at the Project Site

310. A hazard map has been prepared to identify potential natural hazards within the Project
corridor (Figure 38).

311. Earthquake: According to ADPC (2010), Bangladesh is classified into four seismic zones
and the Project alignment lies in Zone Il (40% of the Project corridor) and Zone Il (60% of the
Project corridor) i.e. within an active seismic zone classified as medium to low risk. No major
earthquake has been reported in the Project area in recent years or recent past. It is understood
that seismic risk at the Project area is of medium intensity.

312. Cyclones and Storm Surge: The Project (83 % of the Project area) has an almost zero
risk of a cyclone due to its geographical location, except last 22 km at Chattogram side which
is close to Bay of Bengal. This 22 km stretch which covers 17% of the Project corridor falls
under high risk cyclone zone. Seasonal storms, popularly known as ‘norwesters’ (Kalbaishakhi)
occur in the Project area. Tornadoes can be associated with severe norwesters. Norwesters
are most frequent in April and in late afternoons.

313. Floods: 50% of the Project corridor falls on Moderate river flooding and 40% of the Project
corridor falls on not flood prone. Only 10% of the Project corridor covers flash flooding and river
flash flooding region.

2) Anthropogenic Hazards
The potential hazards due to human activity are as follows:

e Accidents -Train Derailment and Collisions, Workplace Accidents, Structural
Failure/Collapse, Mechanical Breakdown of Machinery

e Social and Political Conflict- Labor Strike, Demonstrations, Sabotage, Workplace
Violence, Information Technology (Malware Attack, Hacking

e Built Environment Failures-power plant or dam failures.

e Bridge Collapse Due to Design Faults

3) Technological Hazards

e Information Technology - Loss of Connectivity, Hardware Failure, Lost/Corrupted Data,
Application Failure

o Utility Outage - Communications, Electrical Power, Water, Gas

e Fire/Explosion - Fire (Structure), Explosion (Chemical, Gas, or Process failure)

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECTH
Page | 125



Environmental Impact Assessment (EIA)
e Hazardous Materials - Hazardous Material spill/release, Freight Transportation Accidents,

e Supply Chain Interruption - Supplier Failure (Water, Electricity, Gas and Transportation
Interruption).

4) Disaster Event Response

314. Most important in managing any kind of emergency | and the army move into action to
address such broad, regional or nation-wide hazards.

315. An event involving a technological failure BR, through its Station Master and Divisional
Manager must contact the agency responsible for first response, e.g., the Forest Department
and local fire departments for forest fires along the alignment, or the military and police in the
event of social disruption. Figure 39 defines the team that needs to be contacted and steps

needed to address any disaster.
4> Multi-hazard zones
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Figure 38: Multi-hazard map of the Project Corridor
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Figure 39: BR Team Composition for Accident or Disaster Event Management

5) Disaster Preparedness Protocols

316. Disaster Management mechanism in Bangladesh Railway can be maintained at a high level
of preparedness and efficiency by keeping all resources readily available and in good condition.
Resources include both Railway and non-Railway staff and material including medical,
personnel, transport, volunteers, police and fire services. Details of these resources, their
location, contact numbers and other details have been identified, compiled and placed in a
"Data Bank". This Data Bank is available in the Divisional DM Plans of BR.

317. Thefollowing actions may be taken for informing the station staff and workers, visitors about
an ensuing disaster event (for examples, event of fire, forecast of cyclone, and other type of
local accidental event) for evacuation and undertaking protection measures.

e Early warning system to be in place. Establish and install an efficient alarming system
covering all work and stations to alert the inside people about an ensuing danger and
evacuate the area for assembling in the designated safer area. The Control room manager
will decide on declaring an emergency alert, in case an accident necessitates the
evacuation of people.

e In case of toxic chemical spill or accidental release during transportation, the Control room
manager will immediately seal the area with appropriate signage, informs the relevant BR
officer and undertake actions for decontamination measures.
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e The weather report and flood report should be regularly monitored by the Control room
manager and in case if there is a forecast for a flood or cyclone, the people at the train and
station should be notified and measures should be taken to save life and assets.

e Coordinate emergency planning with public emergency services to stabilize incidents
involving the hazards at the site. A coordination link should be maintained with the local
Civil Defence Department, Fire Services and Medical Services

e Adequate firefighting equipment, e.g., fire extinguishers of different types and adequate
water points/connections at different strategic locations must be planned and installed
according to requirements.

e Training on local, divisional and central level of BR need to arrange to know disaster
management related issues.

318. Sometime during the first month of the construction period BR will organize a training
session for its staff and the contractor on how best to response to a natural or human-caused
disasters, by applying the protocol shown in Figure 39 and providing lists of the names and
contact information for the key contact people to alert.

River Training Works (RTW)

319. The CSC will undertake visual inspections, looking for erosion of embankment on RTW
slopes, particularly any gully erosion; then formulate and implement erosion protection
measures, by applying both standard civil engineering and bioengineering techniques such as
fascines and stacked brush matts.

320. Movements of vessels in the navigation channel will be maintained through careful planning
of bridge span work over the navigation channels, low traffic times, and with traffic controls in
place. The contractor will place channel boundary buoys in the water to guide vessels around
danger areas.

321. Morphological changes of river banks due to RTW actions will be regularly monitored, and
remedial bank protection work must be implemented immediately, if changes occur.

Bentonite Management

322. The large pilings needed to support large bridges will be either bored or driving into the
ground, some into the river. Bentonite, a fine white clay, is often used to lubricate the pile driving
head to facilitate drilling. Bentonite is pumped into the borehole and lubricated the boring drill,
but then must be recovered since once in the water, although not toxic remains in suspension
for a long time interfering with local photosynthesis. If the contractor decides to use this
material, BR will require a bentonite recover and recycle plan accounting for full recovery of
the bentonite used. At the same time BR will encourage the contractor to use local muds or
biodegradable polymers.

1) Operation Period
Noise

323. Train noise along this corridor has been a fact of life for many years. The noise level at
bridges has been predicted to be within the national standard, the risk of increased noise during
the operating stage will be mitigated with rubber padding under sleepers, replacement of brake
shoes with disc braking systems, minimal use of the train whistle particularly at night, and
maintenance of a smooth rail lines through regular maintenance. These steps will reduce train
noise significantly.

Surface Water Quality and Hydrogeology

324. Construction of piers, especially in the permanent water sections, may result in temporary
erosion and deposition actions, potentially impacting shorelines and causing water pollution.
Therefore, the bridges and culverts will be properly designed and built, in line with existing
bridges and the latest hydrological model results. The water quality tests will focus on sampling
both upstream and downstream of the bridge construction sites, to establish change in these
sites over time.
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Bridges and Culverts <100 m

325. There are 190 proposed new minor bridges on the Up Line (right side track facing toward
Chattogram) and 145 on the Down Line (left side track facing toward Chattogram). The total
length of each varies from 3 m to <16 m. All minor bridges on the Down Line are designed as
Reinforced Concrete (RCC) box culverts. On the Up Line 179 new minor bridges are proposed
with RCC box culverts and the remaining 11 bridges are pipe culverts which have been
proposed matching with the new existing Up Line bridges.

326. There are 28 proposed new major bridges on the Up Line and 22 on the Down Line. Length
of the proposed bridges varies from 16 m to less than 100 m.

327. Nearly all the smaller bridges and culverts will be totally rebuilt to allow the heavier, faster
trains to use the line, and to accommodate the wider embankment base.

328. Essential for culvert placement will be protection of the downstream discharge end of the
culvert from erosion and creation of large washed-out plunge pools leading the degradation of
the culvert.

329. The same precautions (excluding drilling mud) and measures listed above apply to these
smaller structures, just not the high degree and intensity.

330. Timing of the reconstruction will be essential since the monsoon period of late May through
September is not recommended as construction during this time could lead to disastrous
erosion and bank destabilization and construction worker safety issues.

Cumulative Effects

331. Induced Effects- Induced effects occur when Project-generated effects stimulate, often-
unexpected, negative or positive impacts. The newly operating train line will attract and
facilitate private vehicle and bus users to switch to the train, thereby reducing fossil fuel
consumption and emission of greenhouse gases. At the same time, the increase number of
trains will put new pressure on all municipal services, which need to be improved to deal with
the large liquid and solid waste loads, and passenger movements.

332. The reconstruction of 7 stations along with improvement of 18 stations will attract small
business development around the stations (albeit minimally as only local trains will be stopping)
which may stress water and waste services, while at the same time stimulating the economy,
or adding to the competition among shop owners.

333. Finally, the added train service will induce more travel by local people, increasing
commerce along the line, helping local producers to bring products to market.

334. BRis aware of these potential impacts and will monitor the increase in transport operators
focusing on the new rail service and ask authorities to hand out operating licenses only after
consultation with BR.

335. Cumulative Effects- are those arising when an area is subjected to impacts from the
Project under study in addition to existing other ongoing works or future undertakings, which
could have combined negative or positive effects for the physical ecological and social
environment in the Project area. A number of contributing projects are described below.

336. Component 1. Conversion of Tongi—Bhairab Bazar-Akhaura MG Double Track into DG
Double Track by Phasing into Dhaka-Chittagong Corridor. The level of future train traffic is
expected to significantly increase between Dhaka and Chattogram (within the Project).

337. Component 4: Conversion of the existing Chittagong-Dohazari (47.04 km) MG Single Line
Track into DG. This component will increase both BG expresses and BG container trains in the
Project corridor and create the final link for the Dhaka to Cox’s Bazar train network. Cumulative
effects will be the steep rise in tourism with the new trains and station as well as pressure in
the infrastructure of Cox’s Bazar

338. Component 3: Construction of a new DG Line and Conversion of the existing Fouzderhat-
Chittagong Port Yard (CGPY) (11.28 km) MG Single Line Track into DG. This component will
increase freight service, i.e., BG container trains in the Project corridor.
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339. The cumulative effect of Components 1, 3 and 4 will mean more freight and passenger train
movements, more air pollution noise and congestion at level crossings, as well as greater
pressure on all services at the train stations. BR has anticipated this and designed the stations
to accommodate the throughput of a much larger operating network with more and larger trains,
plus of course a growing freight fleet.

340. Component 6: Construction of a new single line DG rail link from the proposed Chakaria
station to Matarbari Deep Sea Port on the Bay of Bengal will provide the means for the
movement of a large number of freight trains between Matarbari and the Dhirasram ICD.

341. DCRP (Dohazari Cox’s Bazar Railway Project): Construction of 103.477 Km new Single
Line Dual Gauge Railway Track from Dohazari to Cox’s Bazar via Ramu is establishing
connectivity with Cox’s Bazar and providing India with ready access to the Trans Asian Railway
Corridor. The Government set a target to complete the whole Project by 2022, which would
connect Bangladesh with the Trans-Asian Railway, a network across Europe and Asia, and
boost the country's trade with Myanmar, China and Thailand. This will over time greatly
increase train traffic with cumulative effects for all components of the environment as well as
the transport, and tourism sectors.

342. Paralleling the rail corridor development, the Government is planning the establishment an
LNG regasification terminal at Moheshkhali near Cox’s Bazar. The terminal with a 1.0 million
standard ft3/day capacity is expected to be built by 2024 or 2025. Although LNG will be
transported via 42-inch diameter pipeline, through Moheshkhali to Feni via Anwara and
Fouzderhat in Chattogram, to the national grid, future container train traffic will also grow as
LNG may also be transported via railway network (within the Project Corridor) throughout the
country where the gas netrwork has not reached.

343. The GoB is constructing a deep sea port, four 600 MW coal-fed power plants, along with
communication networks, including rail lines and roadways at Matarbari, about 25 km from
Sonadia Island. The port would be used to receive coal, which could power an entire new
industrial zone in the far southeast of the country. The daily requirement of coal will be over
60,000 tons. A freight rail line is proposed, and will link this industrial zone into the Dohazari-
Cox’s Bazar line at a junction point at Chakaria station. The future train traffic is expected to
significantly increase between Dhaka and Chattogram (within the Project) as a major portion
of this coal will be transported via Dhaka-Chattogram railway corridor, to the other coal fired
power plants located north and north east of the country.

344. All of the mentioned Projects will generate cumulative impacts around and in this Project
corridor. These cumulative impacts will lead to more noise, and air pollution, specifically
trackside noise pulses as trains pass. The concentration of total particulate matter from diesel
combustion will further contaminate the trackside air mass. This will be in addition to that
generated by the existing operations. The doubling in the frequency of train movements will
also increase the dust during the dry season from December through mid-April. Trains moving
at speed raise dust clouds along the alignment as far as 25 m on either side of the tracks, and
for at least 150 m along it. The increase in train movement will of course also result in more
passengers travelling to the train stations, hence increased traffic of vehicles coming to drop
off and pick up passengers. The cumulative effect will therefore be more frequent noise events,
increased air quality degradation and dustier rail corridor, access roads and parking areas near
the stations.

345. The Project designers are aware of these cumulative effects and have designed the Project
to operate under these conditions. All cumulative impacts associated with this Project will be
mitigated to a level that will reduce noise significantly and as much as possible. These
measures have been defined in detail in this EIA and specifically in the EMP.

The Project and Climate Change Issues

346. To conduct this analysis, a review available data from the Department of Disaster
Management, Department of Environment and Bangladesh Meteorological Department,
international and national Climate Change reports, especially the fifth IPCC Assessment report
was completed. Data on relevant impacts and vulnerability projections due to global and
regional temperature changes, sea level rise, and rainfall fluctuation were assembled and were
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used to adjust the design of the railway embankments, station buildings, all major and minor
bridges and other infrastructure, making them more climate-resilient.

1) Climate Change Impacts Considerations

347. Climate Projections: Temperature - The IPCC 5th assessment report (AR5) indicates
that if greenhouse gas (GHG) emissions continue unabated the global mean temperatures will
continue to rise over the 21 Century. Global surface temperature change by the end of the
215t Century is likely to exceed 2.5°C relative to 1986 to 2005 for all RCP (Representative
Concentration Pathway®) scenarios except RCP2.6, and warming will continue beyond 2100
under all RCP scenarios except RCP2.6. Table 40 show the projected change in global mean
surface air temperature.

Table 40: Projected Change in Global Mean Surface Air Temperature (likely range)

Time Period Temperature (°C)
(base year - 1986 to 2005) RCP 2.6 RCP 4.5 RCP 6.0 RCP 8.5
2046-2065 041016 0.9102.0 0.8101.8 141026
2081-2100 0310 1.7 111026 141031 261048

Even though, IPCC assessment reports do not provide any country level projections, the
Comprehensive Disaster Management Programme (CDMP 11) of the Bangladesh Department of
Disaster Management (Ministry of Disaster Management & Relief) the PRECIS (Providing
Regional Climates for Impacts Studies) model results were in used to get climate change scenarios
for Bangladesh. Table 41 show the projected temperature change for Bangladesh under PRECIS
scenarios.

Table 41: Projected Temperature Change for Bangladesh under CC Scenario

Average Temperature (°C)
Time Period
Annual Monsoon (Jun-Sep) Winter (Dec-Feb)
(base year 1961-1990, Mean) 246 31.83 16.2
2011-2041 (increase) 1.49 1.50 1.80
2071-2100 (increase) 4.34 3.43 5.37

348. When compared with RCP scenario data, the Bangladesh projections suggest only RCP
8.5 comes close the temperature increases projected by the PRECIS work.

349. Climate Projections: Precipitation - AR5 reports that, in the long term, global precipitation
will increase with increased global mean surface temperature. Global mean precipitation will
increase at a rate per degree Celsius smaller than that of atmospheric water vapour. It will
likely be increased by 1 to 3%/°C for scenarios other than RCP2.6, for RCP2.6 the range
increase will be 0.5 to 4% / °C at the end of the 21st century [11].

350. Analysis of past trend of rainfall (CDMPII, 2013) study reveals that all-Bangladesh annual
normal rainfall has not changed much in Bangladesh. For a period of 30 years (1980-2009),
the annual normal rainfall is found to be 2,306 mm, such rainfalls were 2,298 and 2,314 mm
during 1960-1989 and 1970-1999, respectively. On the other hand, Bangladesh normal
rainfalls in different seasons show some mixed trend. Pre-monsoon (March-May) and post-
monsoonal (October-November) normal rainfalls have increased and the monsoonal (June-

5 An RCP is a greenhouse gas concentration (not emissions) trajectory adopted by the IPCC for its fifth Assessment Report (AR5) in 2014. Four RCPs
have been selected for climate modeling and research, which describe different climate futures focusing in sea level and temperature increases
which are considered possible depending on how much greenhouse gases are emitted in the years to come. The numbers refer to radiative forcings
(global energy imbalances), measured in watts per square metre, by the year 2100
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September) normal rainfall has decreased over the three time periods (1960-89, 1970-99 &
1980-2009). The winter (December-February) normal rainfall has increased in the last two
periods compared to the first period. The change in projected precipitation for Bangladesh, as
found by PRECIS run (CDMP Il report) is presented in the following Table 38.

Table 42: Projected Precipitation Change for Bangladesh under CC Scenario

Precipitation(mm/day)
Time Period
Annual Monsoon (Jun-Sep) Winter (Dec-Feb)
(base year 1961-1990) 3.5 7.24 0.59
2011-2041 (increase) 0.64 1.40 -0.05
2071-2100 (increase) 0.90 1.43 0.03

351. Climate Projections: Sea Level Rise - AR5 predicted, it is very likely that the rate of global

mean sea level rise (Table 43) during the 21% century will exceed the rate observed during
1971-2010 for all Representative Concentration Pathway (RCP) scenarios due to increases in
ocean warming and loss of mass from glaciers and ice sheets

Table 43: Global Mean Sea Level Rise (values shown as median and likely range)

Time Period Sea Level Rise (m)
(base year 1986-2005) RCP2.6 RCP4.5 RCP6.0 RCP8.5
0.08 0.08 0.08 0.08
2020
[0.06 t0 0.10] [0.06 t0 0.10] [0.06 t0 0.10] [0.06 to 0.11]
0.22 0.23 0.22 0.25
2050
[0.16 t0 0.28] [0.17 t0 0.29] [0.16 t0 0.28] [0.19t00.32]
0.35 0.41 0.40 0.51
2080
[0.24 10 0.48] [0.28 0 0.54] [0.28 0 0.53] [0.37 t0 0.67]
2100 0.4 0.53 0.55 0.74
[0.28 t0 0.61] [0.36 0 0.71] [0.38 t0 0.73] [0.53 to 0.98]

352. It is very likely that in the 21%t century and beyond, sea level change will have a strong
regional impact, with some places experiencing significant sea level changes which are very
important for low lying coastal countries such as Bangladesh. However, no local SLR data
based on the AR5 could be found for Bangladesh. The potential impact of SLR on the
infrastructures of the proposed Project is therefore described based on available literatures
and inferences.

353. Flood Flow - Bangladesh is located at the confluence of three major river basins: the
Ganges, Brahmaputra and Meghna, and the impact of climate change on a river, mainly on its
flood flow may be viewed as a complex interaction between climate, hydrology, hydraulics and
morphology of the river system. In order to assess such complex interactions mathematical
modelling is essential (Kamal, 2011-12). Local climate change scientists used an estimate of
between 27 and 32cm global SLR by 2050 for the Bay of Bengal (Dasgupta, Kamal, Haque,
Sharifuzzaman, & Nishat, March, 2014), which has become the basis for infrastructure design
changes.

354. Arecent study conducted by CEGIS to investigate flood flow changes of the Meghna River
due to climate change and sea level rise. The GCM precipitation projections along with the sea
level rise scenarios given by IPCC were used to construct different climate change scenarios
namely A1B and A2 for the periods of 2030s, 2050s and 2080s. The study indicated that annual
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flow of Meghna River will decrease by 4% by 2030, 6% by 2050 and 6% by 2080 for A1B
scenario. For A2 scenario, the changes are 14% decreases (2030), 4% decrease (2050) and
11% increase (2080) (Hossain, et al., 2015).

355. A study on projected flow of Brahmaputra River conducted by IWFM and BUET reveals
that, the change of monthly flow for monsoon seasons is predicted to increase 7-12%, 4-13%
and 4-13% for 2020s, 2050s and 2080s respectively. The change of monthly flow for Pre-
monsoon seasons is predicted to increase 28-56%, 23-60% and 17-92% for 2020s, 2050s and
2080s respectively (Paul, Islam, Hasan, & Rahman, 2015).

356. On a different study, the Climate Change Cell of Department of Environment (DoE) with
technical support from Institute of Water Modelling (IWM) conducted a study to assess the
impact of Climate Change and Sea Level Rise on Monsoon Flooding. The study projected 23
cm rise of sea level by the end of 2100 and an increase of precipitation by 13%. (Haque,
Hassan, Masud, & Tarun Kanti Magumder, 2009).

357. Storm Surge: The World Bank (World Bank et al, 2010) conducted a GIS-based research
in Bangladesh to delineate vulnerable zone in coastal areas to larger storm-surges and sea-
level rise in a changing climate by 2050 during 2010. The Project developed an inundation risk
map (Figure 40) under climate change condition following IPCC AR4 ( [11].

et ) ey MW

24

<n-1.

Inundation Depth | 2050 without Climate | 2050 in a Changing | Change |
(m) Change Climate
I1m-3m 20,876 m’ 23,764 m’ +14 %
More than 3 m 10,163 m’ 17,193 m’ +69 %
b

Figure 40: Storm Surge Inundation Area (2050 in a Changing Climate)

2) Adaptation Measures

358. Climate Change Effects on Track and Embankment Designh - The embankment
materials and designs were modified to withstand unusually high rainfall. The design included
increased height of railway embankments, and increased sizes of drainage channels and
culverts, to accommodate additional rainfall and potential flooding. Bridge and culvert
construction will be scheduled during pre and post monsoon seasons to avoid potential
disasters caused by excessive rainfall and consequent flooding.

359. Climate Change Effects on River Flows and Bridge, Culvert Sizing - The major bridges
are being designed for 100-year return period + climate effect flows. The smaller bridges are
being designed for 50-year return period. The Padma Bridge environmental study included an
extensive evaluation of possible climate change effects and the need to consider increasing
the freeboard at the bridge (WARPO, 2005)°. The study concluded that the climate induced

6 WARPO. 2005. Impact Assessment of Climate Changes on the Coastal Zone of Bangladesh. Available with the Bangladesh
Bridge Authority, Dhaka and BR Project offices.”
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sea level rise (Figure 41) could be between 0.32 m and 0.88 m, causing a backup into the
freshwater streams. The study showed that at Daulatkhan in the Shahabazpur channel, high
tide levels would increase between 0.30 m and 0.80 m (but with a very low level of certainty).
It was further estimated that such a change would not affect the existing sizing, which already
accommodates (by 0.5 m) climate change water level fluctuations as defined by BIWTA.

J 060m
o L (%L 060m
LG 086m
| 4 - / 0.80m{ . 085m

200 | ( ¥ & s

300 350 400 450 500

Figure 41: Water Level Rise (m) in Meghna Estuary due to 0.88 m Climate-Change Induced Sea Level Rise;
(st red contour line). Units are km

360. The study concluded that the climate-induced sea level rise could be between 0.32 m and
0.88 m, backing up the freshwater upstream. At Daulatkhan in Shahabazpur channel, high tide
levels would increase between 0.30 and 0.80 m (but with a very low probability). It was further
estimated that such a predicted elevated sea level rise would lead to an average 0.15-0.32 m
water level rise at the Padma Bridge.

361. By applying the same principle to the Project rivers, the climate-induced sea level rise
experienced at the four large bridge crossing points may be as much as 0.5 m.

362. By modelling the 100-year storm for the bridge design and the 50-year storm for all culverts,
plus incorporating a climate risk algorithm, the bridge design engineers feel confident that
climate risk has been accommodated and no further changes to bridge and culvert designs are
anticipated.

Environmental Benefits and Enhancements

1) Solar panels

363. Solar panels will partially power the cooling and electrical system of each station and
building, reducing the carbon emission significantly, lowering the need to draw energy from the
grid. This will reduce the carbon-footprint of each station and building by as much as 30%.
Figure 42 shows the solar panel system installed at the roof of Bangladesh Bank and suggest
to install similar system.

2) Rainwater Harvesting

364. The collected rainwater will be stored in a cistern or tank above the station and building,
and used for all non-potable purposes. This will reduce the need for groundwater extraction
and will provide savings on energy used to pump water. Figure 42 is a diagram of rain water
harvesting system for household and a solar panel installation.
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Figure 42: Rainwater Harvesting System (L) and Solar Panels (R)

3) Universal Design - Station Access

365. Universal design in building modern railway stations is to be applied wherever applicable
for the benefit of elderly passengers and those with disabilities. The station sites should be
landscaped and have optimum parking facilities and ramp access for people requiring access
assistance. In addition, easy entry, ground level entrances without stairs, buttons and other
controls that can be distinguished by touch, bright and appropriate lighting, etc., have been
included in the designs for all new stations; in accordance with international universal design
for the elderly and persons with disabilities.

4) Traffic Diversion and Fuel Savings

366. The Project will divert road users to the improved train service. This should in turn reduce
road traffic congestion and air pollution. Moreover, the increase in the number of people moving
from one place to another per litre of fuel will also help reduce GHG emissions.

5) Reduction of Carbon Footprint

367. Carbon footprint is commonly described as the total amount of carbon dioxide (CO-) and
other greenhouse gases (GHG) emissions released per unit time during the operation of the
Project. For this Project, the life cycle includes pre-construction through to the operating and
maintenance phases.

368. Regional air quality may benefit since the added rail service will divert road traffic to rail.
However, during the operational stage of the Project, the localized air quality will be impacted
due to the generation of air emissions by the added diesel train locomotive traffic.

6) Employment Generation

369. The construction activity requires both skilled and unskilled workers at different levels and
thus will create ample job opportunity for the local population during the construction phase. A
significant number of labours will come from the neighbouring districts. The Project will also
open up many business opportunities for the small vendors, allowing them to sell and move
their good more effectively. The products grown locally can be transported to other parts of the
country in a much faster way.

7) Economic Development

370. The proposed Project will be vital for the economic development. The travel time from
Dhaka to Cox’s Bazar will be cut down drastically. The present traffic jams on the roads can
be avoided largely. The entire districts within the Project alignment can be developed to an
industrial destination and can offer more employment opportunities to the local population.
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LED Lighting in Railway Station and Other Buildings

LED lights are up to 80% more efficient than traditional lighting such as fluorescent and
incandescent lights. 95% of the energy in LEDs is converted into light and only 5% is wasted
as heat. This is compared to fluorescent lights which convert 95% of energy to heat and only
5% into light. LED lights also draw much less power than traditional lighting; a typical 84-watt
fluorescent can be replaced by a 36-watt LED to give the same level of light. Less energy use
reduces the demand from power plants and decreases greenhouse gas emissions. Therefore,
it is suggested to use LED lights in proposed Project, especially in railway station, residential
building, office building, street lighting, and also on the bridges/culverts.

Green Development Plan

Under this Project, a tree plantation programme has been proposed. The objective of the
tree plantation and replacement programme is to compensate for the loss of trees due to the
proposed implementation of Laskam-Chinki Astana to Chattogram railway line. Other major
objectives of the programme are to protect the affected cultural/sensitive areas (within 100 m
from the RoW boundary) and to enhance the health of the existing ecosystem.

Due to the implementation of the Project in total 137,222 numbers of tree need to be cut at
pre-construction and construction periods, among which 41,652 timber trees, 14,380 timber
and fruit trees, 16,866 fruit trees, 15,449 firewood, 1,773 medicinal trees, 3,4463 banana trees,
6,377 bamboo trees, 5,032 cane bush and 1,230 papaya of different sizes. The proposed tree
plantation and replacement programme (TPRP) will plant at least three times the actual trees
cut down. These trees will be planted on both sides of the proposed new alignment, proposed
station building areas, and new station access road areas (associated facilities). The species
for the proposed tree replacement has been selected based on the statistics of the lost
vegetation and suitability for the intended purpose. This was done in consultation with a senior
ecologist and local communities. The main consideration for selection of species for the railway
Project is to protect the railway embankment from erosion and habitat for biotic species,
minimize visual impacts, improved aesthetics and ecological conservation as well as
commercial benefits.

Therefore, it is proposed that the Project will plant more than a total of (137,222x3) 411,666
new trees during the construction and post-construction stages of the Project. A detail tree
plantation programme is provided in Annex 12.
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7. Stakeholder Engagement and Public Consultation
7.1 Introduction

375. The public consultation with different stakeholders was carried out in compliance with EIA
guidelines and 2012 Participation Guideline. The objective of the consultations was to inform
the Project-affected people about the Project, to know the present status of environmental,
social and ecological condition in the area, probable impact of the proposed Project and to
seek possible solutions of impacts from the participants. Two rounds of stakeholder
consultation have been arranged throughout the Project corridor. The objective of the first
round was to disclose the proposed Project and second round was to disclose the draft
environmental management plan (EMP) along with mitigation measures suggested by the local
people during the first round of consultation.

7.2 Objectives

376. Public consultation is a cornerstone of responsible infrastructure development—especially
for a transformative project like the electrification of the Narayanganj—Dhaka—Chattogram and
Tongi—Joydevpur railway corridor. The process ensures that the voices of affected
communities, stakeholders, and institutions are heard and integrated into project planning and
design.

377. Public consultation is being conducted during Scoping and baseline surveys,
Environmental and Social Impact Assessment (ESIA), Resettlement Action Plan (RAP)
preparation, Design finalization and disclosure. Consultations are held with local residents,
business owners, NGOs, city corporations, and technical experts, ensuring that the project
reflects both national priorities and local realities.

7.3 Methodology

378. The approach for discussion, consultation and participation was structured in such a way
that it would offer a platform to all the stakeholders where they may discuss, share and debate
their opinions. The GoB acts and policies as well as policy/guidelines of the Project followed in
designing and performing the consultation and participation process. The process was initiated
through conducting necessary stakeholder consultation meetings (SCMs) in the Project area
(Component 1). Despite the local practice of purdah (seclusion of women) from public
gatherings, the team encouraged the participation of women in the stakeholder's meetings.
Thus, both men and women were in attendance in the consultation meetings, particularly in
primary stakeholders’ consultation meetings. These SCMs were preceded by meetings with
local administration at the Upazila and District levels. In sum, multi-level consultations were
carried out, starting with initial meetings with local administration, SCMs, and FGDs. The
process continued at individual level also through various surveys undertaken in this Project.

7.3.1 Checklist Used for Public Consultation

379. For the Narayanganj—Dhaka—Chattogram and Tongi—Joydebpur railway electrification,
public consultation follows a structured checklist aligned with Bangladesh’s EIA Guidelines
(1997) and international safeguards (e.g., ADB, World Bank). While the full checkilist is typically
included in the Terms of Reference (ToR) which approved by Department of Environment
(DoE) Bangladesh attached in the appendix.

7.3.2 Consultant Checklist

380. For the Narayanganj—Dhaka—Chattogram and Tongi—Joydebpur railway electrification, the
consultant’s responsibilities are guided by the Terms of Reference (ToR) issued by Bangladesh
Railway and aligned with international best practices (e.g. ADB, World Bank). Based on
procurement documents and feasibility contracts, Consultant Checklist used during project
implementation:

7.3.3 Key Findings from Public Consultation

381. The outcomes of the consultation meetings were very helpful in minimizing the impacts of
the Project. First, the location of all the mosques, schools, madarasa, temples and other CPRs
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are presented to the designer to save them. Second, compensation for the affected structures
on BR land will be given by the Project at market rates. Third, based on discussion at the
consultation meetings, the Project has designed special compensation packages for the poorer
families and livelihood restoration for the affected families. It was explained clearly at the
meetings that land for land as an alternative was not an option in this Project; however,
adequate compensation will be paid and the Project will assist their location and rehabilitation
of the affected families. Finally, the rapid assessment and FGDs provided helpful data for
designing appropriate level of supports for relocation and re-establishment of businesses by
the informal settlers.

7.3.4 Expectations of the People

382. People living along the Narayanganj—Dhaka—Chattogram and Tongi—Joydebpur corridor
have high hopes for the electrification initiative, viewing it as a gateway to cleaner, faster, and
more inclusive transport. Based on recent public consultations, here’s a snapshot of what
communities and stakeholders expect-

383. Transport Improvements- Faster and more reliable trains for daily commuters and long-
distance travellers, Reduced travel time between industrial hubs and residential zones, better
punctuality and safety compared to diesel-powered services.

384. Environmental Benefits- Cleaner air in congested cities like Dhaka and Narayanganj, Lower
noise pollution near schools, hospitals, and residential areas, Reduced carbon emissions,
aligning with climate goals.

385. Economic Opportunities- Job creation during construction and operations, Boost to local
businesses through improved connectivity, Enhanced trade logistics, especially via
Chattogram Port.

386. Social Inclusion- Affordable mobility for low-income workers and students, Improved
access to education, healthcare, and markets, Protection of vulnerable groups through
resettlement and livelihood restoration plans.

387. Governance & Transparency- Clear communication about project impacts and timelines,
Fair compensation for land acquisition and displacement, Grievance redress mechanisms that
are accessible and responsive.

7.3.5 Findings from Focus Group Discussion

388. Recent focus group discussions (FGDs) conducted in areas like Narayanganj, Dhaka,
Tongi, and Chattogram have revealed valuable insights into public perceptions, concerns, and
expectations surrounding the railway electrification project. These discussions included diverse
participants—students, workers, business owners, and urban planners—aged 20 to 50 years.

389. The community recommendations are: Introduce alternative routes to reduce bottlenecks
at critical intersections like Chashara in Narayanganj, implement congestion pricing and
regulate auto-rickshaw operations to ease traffic flow, ensure inclusive consultation, especially
with informal workers and low-income residents, provide job opportunities during construction
and operation phases. These findings underscore the need for coordinated planning,
transparent communication, and community engagement to ensure the railway electrification
project delivers on its promises of sustainability and inclusivity.
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Figure 43: FGDs’ Pictures
7.4 Key Informant Interview (KII)

390. Consultation with individuals like local leaders, village workers or persons with special
knowledge or experience about resettlement activities and implementation; they want proper
resettlement and value of property including tress, infrastructures and others.
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Figure 44: Klls’ Pictures
7.4.1 Summary of the Kll

391. Key Informant Interviews (KIlIs) are in-depth conversations with individuals who possess
specialized knowledge about a project, community, or sector. For the Narayanganj—Dhaka—
Chattogram and Tongi—Joydevpur railway electrification, Klls were conducted with
stakeholders such as Bangladesh Railway officials, Environmental Expert, transport experts,
Resettlement Expert and local government representatives.

392. Urgency for modernization- Diesel trains are outdated and inefficient. Environmental
Priorities-Electrification aligns with Bangladesh’s climate goals. Public demand- Communities
want faster, cleaner, and more reliable transport. Implementation Challenges-Land use
conflicts, funding gaps, and coordination hurdles.

7.5 Follow-Up Programs

393. Follow-up to the Project Disclosure - During public consultations, a number of issues were
raised by the participants, and Bangladesh Railway and the Consultant assured them that BR
would follow up the following issues, provide all environmental documentation and address the
issues stressed at the sessions. The information to be passed and issues to be addressed
were,
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Details on how river bank erosion along the three large bridges has been mitigated by the

specialist and Provision by the social assessment team of more specific information on the
rehabilitation of private property likely damaged during construction and compensation to the
Project Affected People.

7.6 Summary of Consultation

395.

The summary of the comments/suggestions shared by the audience are presented in Table

44. The comments rose during public consultation provided by the Consultant are summarised
as well.

Table 44: Summary of Public Hearing Issues and Proponent's Response

Number

Issue Raised

Reply from Consultants

PC-1: Project Disclosure Meeting

01.

As a result of this Project agricultural land will be
affected. It will be a very good decision, if
Government can make employment opportunity for
affected person.

Government obviously thinks about the affected people. The
affected person will get proper compensation and they will be
added in the construction actives.

02.

Long -time construction will cause dust and noise
pollution; what type of action will take to reduce this
pollution

Proper mitigation measure will be taken during construction
period to minimize dust and noise pollution

03.

Social forestation along with the other trees and
vegetation will be affected due to the Project
activities

The affected person will get proper compensation. Three
trees will be planted instead of one which will be demolished
during the construction period

04.

Many homeless people have taken shelter in the
land of BR. They work in different industry. They
have no other place to stay. Before starting the
Project, accommodation should be available for
these helpless people.

Consultant noted the point of optimism.

05.

Due to the implementation of the Project, existing
environment will be imbalanced. What will be the
solution for existing educational institute, mosque,
temple etc

It is true that existing environment will be affected but it is
manageable through implementation of appropriate
mitigation measures i.e. watering twice a day to reduce dust
pollution.

PC-2: Project Disclosure Meeting

06. We respect the decision of our Government This | Government thinks about general people. Necessary
Project will be constructed by thinking of loss and | changes are included in several times to respect of the local
benefit of local people. people.

08. Due to the implementation of the Project, number of | For movement of people there will be a number of underpass
trains will increase which will pose more accident. | and overpass. In the point where many people cross the
Also. At the point of level crossing where actually rallway., these underpass and overpass will be constructed

. ” over this place.
most of the accident happen, will proper guard
system incorporate in the proposed Project All the existing level crossing will be improved to avoid
accident with proper guard system.

09. Lack of underpass and overpass accident is | Consultant noted the point of optimism.
increasing day by day. In the new Project should
add more underpass and overpass.

10. Many shops, market, house are located in the | Consultant noted the point of optimism.

railway right of way, and if the Project is within the
area what will the owner do or get compensation.
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Number Issue Raised Reply from Consultants

1. Regarding waste management take necessary | It is true that existing environment will be affected but it is
measures to keep the environment clean along with | manageable through implementation of appropriate
assurance of proper compensation for private land | mitigation measures, i.e., watering twice a day to reduce dust
acquisition and resettlement, alternative settlement | pollution. Consultant noted the point of optimism.
for the affected person should be include in the
Project

12. Long-time construction will cause Dust and Noise | Proper mitigation measure will be taken during construction
pollution, what type of action will take to reduce this | period to minimize dust and noise pollution
pollution

13. As a result of this Project agricultural land will be | Government obviously thinks about the affected people. The
affected. It will be a very good decision, if | affected person will get proper compensation and they will be
Government can make employment opportunity for | added in the construction actives.
affected person.

14, Cutting trees causes the negative impact on | Ifone tree will need to cut then three seedlings will be planted.

environment. How it will be managed? What will be
solution about the tree owner?

Compensation will be given to the tree owner.

PC-3: Project Disclosure Meeting

15.

The Project deserves to be applauded. To progress
development of the country such kind of Project are
very important. But special care should take in the
level crossing where most of the railway related
accident meet.

Thank you for your good positive comments. Consultant
noted the point of optimism.

16.

How about the land acquisiton due to the
implementation of the Project especially in
congested densely populated areas? Who will bear
the cost of land acquisition?

Land acquisition will be minimum. Bangladesh railway have
maximum land for the Project. It will need a small amount of
land acquisition for the Project. If land acquisition is required,
the Government will determine the land price on the basis of
market price. The price of the land to be paid according to
that rate.

17.

How to determine the value of the land?

A separate team is working for the social and resettlement
issues

18.

Good drainage system will be needed. Without it
water logging/congestion will be a major problem.

Consultant noted the point of optimism.

19.

Tree plantation plan is very appreciable to protect
the environment and vegetation cover.

Thank you for your suggestion. We have plan for tree
plantation. It will be three to four times higher than cuttings
trees.

PC-4: Project Disclosure Meeting

20. We will get benefit from the Project. We can go | Thank you for your suggestion.
different area very fast if the Project will be
implemented. The local people co-operate with you
for this Project.
21. Such kind of Projects are very necessary for our | Thank you for your suggestion. We have plan for tree

economy. But a large number of trees will be cut for
this Project. So, the number of planting trees should
be doubled compare to cutting trees.

plantation. It will be three to four times higher than cuttings
trees.

PC-1: EMP Disclosure Meeting
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Number Issue Raised Reply from Consultants

22. Fast construction is expected. Long term | The construction activity will run according to the
construction will cause health hazards due to air, | Environmental Management Plan which ensure that a very
water and noise pollution to the local people. impact will be faced by the locality.

23. At the time of construction period the drainage | All of the construction activities will be done with a view to
system can easily get blocked and which will create | mitigate every negative impact. Precautionary measure will
water logging. So special measure must be taken. | be taken in order to prevent water logging.

24. It's a good initiative by Bangladesh Governmentand | Thank you for your positive comments.
they appreciated it and will cooperate during
implementation.

25. Safety system at all level crossings must be | Consultant noted the point of optimism.
ensured.

26. Ensuring proper compensation to the actual Project | Consultant noted the point of optimism. This will be informed
affected people for which monitoring the whole | to the rehabilitation committee.
compensation programme is very necessary.

27. Waste generated during the Project period should | Waste management plan will be followed to minimize waste
be disposed of properly. related damages.

28. Take precautionary steps to minimize the damage | A number of mitigation plans are included with the EMP of the
of public infrastructure, fisheries and agricultural | Project. These will help to avoiding huge losses of
sector. infrastructure and other assets like fisheries, agriculture and

tree cutting etc.
396. . The outcome of the Information Disclosure Meeting will be fruitful during implementation

of the Project.

7.6.1 No Objection Certificate — NOC

397.

A No Obijection Certificate is an official document issued by a competent authority stating

that it has no objection to the proposed activity or project. It is often a prerequisite for approvals,
especially in projects involving land use, environmental clearance, or utility installation. In this
project NOC is needed for land use which is already taken from the authority (Annex 9). If
needed further NOC for any reason in that case necessary action will be taken from the project.
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398.

8.1.

399.

400.

8.1.

404.

Environmental Impact Assessment (EIA)

8. Mitigation Measures
Introduction

Mitigation measures are designed to minimize or eliminate negative impacts—
environmental, social, and technical—that may arise during the planning, construction, and
operation of the electric traction system. These measures are informed by feasibility studies,
stakeholder consultations, and Environmental and Social Impact Assessments. The key
objectives are protecting the environment by reducing emissions, noise, and ecological
disruption, ensure community safety and well-being during construction and operation,
preserve infrastructure integrity and minimize disruption to existing services, promote
sustainable development through energy-efficient transport.

1 Residual Risk Assessment

Residual risk refers to the level of risk that remains after mitigation measures have been
implemented. In the context of railway electrification, this includes technical, environmental,
social, and operational risks that may still pose challenges even after safeguards are in place.

Technical Risks

e Incompatibility with existing infrastructure (e.g. bridges, tunnels, signaling systems)
o Power supply instability or substation failure

e Maintenance challenges due to limited local expertise

Environmental Risks

o Electromagnetic interference affecting nearby sensitive equipment

o Potential disruption to ecosystems during construction

e Visual impact of overhead lines in urban and rural landscapes

Social Risks

e Land acquisition disputes or delays

e Community resistance due to lack of awareness or misinformation

o Safety concerns near densely populated areas

Operational Risks

o Coordination issues between diesel and electric services during transition
o Delays in procurement or commissioning of electric rolling stock

¢ Inadequate training for railway staff on new systems

2 Key Mitigation Measures

Air Quality: The Construction period -Earth filling, vehicular movements and construction
activities are likely to produce dust in the local air shed and will also produce various air
pollutants including CO2, SO2, NO and NOx, as well as PM10 and PM2.5. These emissions
will be marginal during construction since mitigation measures will be strictly enforced,
requiring the contractor to control noise, dust and other air emissions. Provision for dust
suppression such as regular watering of traffic routes and work areas during the construction
period, will reduce the dust emissions. Measures are also defined in the EMP requiring
contractors to reduce the emission of toxic gases by adopting eco-friendly engineering
practices.

405. The operating period -During the operating period air pollution issues will also be addressed

by the installation of oxidation catalytic converters on all new locomotive purchases. The
gradual replacement of aging locomotives will also help to reduce air pollutants, especially
PM2.5. The electrification of the entire network is also being discussed.
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406. Noise and Vibrations: The Construction Period - It is anticipated, that during the
construction activities, peak noise will be generated from the operation of diesel fuelled
construction equipment, bridge piling work occurring at the same time as excavation, bulldozer
operation, compaction activities and vehicles movement. The construction of substation will
introduce new noise sources from the use of powered mechanical equipment, operation of
diesel generators and batch plants and the carrying out of the other construction activities (e.qg.,
erection or dismantling of formwork and hammering). These will produce noise and vibrations
to a considerable extent.

407. The standard noise level associated with different construction equipment, will be a steady
65—70 dBA during working hours up to a distance of 20 m from the work sites and the average
noise level decreases by 6 dBA with every doubling of the distance from the source reading.
The equipment and machineries will produce collective noise depending on source type and
number, weather condition, distances and duration of working period. The spatial distribution
of the sources, land use and natural or man-made barrier are important for noise propagation
to the receptor. As the proposed construction corridor is 50 m wide and clear of structures,
there will be negligible noise impact on the nearby receptors, as they are located outside the
construction corridor, or an average of more than 70 m away from the proposed rail track, 12
bridges/culverts and the substation area. However, the noise generated from the construction
activities will be managed through implementation of noise mitigation measures; such as use
of sound proofing of construction equipment, working hour restriction to the daylight period at
vicinity of sensitive receptors, and implementation of attenuation measures at nearest
receptors, if required. Noise measurements will continue throughout the construction stage,
periodically.

408. It is anticipated that double stack line will involves 2 locomotives at same time, which will
increase the noise level by only about 3 dBA than the single stack. Furthermore, the total
number of double stack train movements would be half of a single stack operation. Therefore,
noise level will not be significantly increased in case of double stack operations.

409. During operations the noise impact will be addressed by improving the maintenance of
tracks, wheels, use of disc brakes, and quieter locomotives as a result of fleet renewal. As a
part of the Environmental Monitoring Plan, BR will implement a quarterly air and noise quality
monitoring programme during the construction period and up to two (2) years into the operating
period (Defects Notification Period), with sample collection occurring at the same locations as
per the baseline study.

410. Vibration: The vibration measurements indicated that during the construction, vibration may
be generated by some machines, i.e., mainly jack hammer and pile drilling machines and
vibratory compactors. This equipment operating on ground may generate a PPV of 7.0 mm/s.
Pile drivers with 30 kJ energy may generate a PPV of 4.3 mm/s at a distance of 10 metres,
from the source. However, these machines will be located at least 30 m far away from the
nearby structures. At this distance the vibration levels will be within the PPV 2.5 mm/sec level
defined as the threshold for cosmetic damage to buildings. During operations, the vibration
may be generated some extent due to movement of freight trains on 6.2 km new freight rail line
running through paddy land. Given that all sensitive features are located more than 30 m from
the track, vibration will not be an issue.

411. Drainage and Surface Water Quality: The blockage of the surface drainage system and
hydrological alterations are the critical issues for this Project and were major concerns
expressed by the stakeholders at the public consultations completed by BR’s consultant.
Without careful planning the local villages around the substation are likely to experience
increased flooding due to storm water runoff blocked by the built-up of the substation area and
thus, a drainage network around the substation areas will be designed to channelize the water
to nearby canal system to manage the drainage congestion in the catchment area.
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9. Environmental Management Plan
9.1 General

412. The Environmental Management Plan (EMP) defines a set of mitigation and monitoring
actions to be taken, in response to potential impacts predicted to take place during the pre-
construction, construction and operating period of the Project. Both mitigation and monitoring
actions are presented in Table 45. It not only defines impacts and mitigative and monitoring
actions to be implemented, but also, where, when and who will be responsible for implementing
them. The EMP describes well known and best practice mitigative actions to be taken to
prevent negative impacts from taking place and if that is not possible, to mitigate them to an
acceptable level. In addition, this EMP defines:

= The measures to off-set or compensate irreversible negative impacts;
» The institutional arrangement for the implementation of the EMP; and
= The means to enhance and maximize positive impacts.

9.2 Objectives of the EMP

413. The objectives of the Environmental Management Plan (EMP) for the proposed Electric
Traction Project on the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur sections of
Bangladesh Railway:

= |dentify and Mitigate Environmental Impacts -Ensure that all potential environmental
risks—such as air and noise pollution, habitat disruption, and waste generation—are
identified and addressed through appropriate mitigation strategies.

= Ensure Regulatory Compliance- Align project activities with national environmental
laws and international standards, including those of development partners like the
Asian Development Bank (ADB) and World Bank.

= Promote Sustainable- Development Support the transition to a low-emission, energy-
efficient railway system that reduces reliance on fossil fuels and contributes to
Bangladesh’s climate goals.

= Safeguard Public- Health and Safety Minimize risks to nearby communities, workers,
and passengers during construction and operation through safety protocols and
awareness programs.

= Establish Monitoring and Accountability- Mechanisms Define clear roles,
responsibilities, and performance indicators for environmental monitoring throughout
the project lifecycle.

» Facilitate Stakeholder- Engagement Encourage transparency and community
participation through consultations, grievance redress mechanisms, and public
disclosure of environmental performance.

414. The EMP (Table 45) will be the main tool with which BR will manage environmental effects.
The mitigative measures are considered successful when the impacts have either been
eliminated or the residual effect complies with the environmental quality standards, policies,
and legal requirements set by DoE. Mitigative measures are tracked via the monitoring
programme, described in the EMP tables, and focuses on monitoring the mitigation successes
applied during the construction and operating periods of the Project. These objectives are
embedded in the broader vision of creating a “Green Railway” that not only modernizes
infrastructure but also prioritizes environmental stewardship and social responsibility

9.3 Environmental Management Plan (EMP) and Environmental Monitoring Plan (EMoP)

1) Pre-Construction Period

415. During the process, 11 (Eleven) adverse impacts are identified during the pre-construction
period, which should be properly addressed to reduce impact during the Project phases or
totally eliminate the objective of completing an EIA. These include, a tree replacement plan in
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place, minimizing land requirements through adjustment with the new alignment, and having a
process in place that protects the identified PCRs and CPRs during consultations for protection.

2) Construction Period

416. BR identified 20 mitigative and 20 monitoring actions that will need to be implemented if
significant construction-related effects are to be minimized (Table 45).

417. Of these, the most important will be the effects deriving out from the placement of the two-
six-meter-high embankment paralleling the existing rail line for around 365.90 km. The
movement of huge truck-loads of material and pumping of dredged sand, generating noise and
dust as well as traffic bottlenecks, will need to be properly managed. Dust suppression and
limits to truck traffic during low noise periods, as well as care with fleet maintenance will be
important. Ensuring the trucks and construction machinery to remain idle for minutes when not
in use, will markedly reduce the emissions and provide considerable fuel savings.

418. The embankment slopes will easily erode if not revegetated quickly. Therefore, the
contractor will implement a rehabilitation programme of tree plantation as the work is
completed.

419. To better track the air and noise pollution, the contractor will be required to undertake a
compliance monitoring programme, testing the parameters defined in Chapter IV. Noise
monitoring will be completed at the identified PCRs and selected CPRs (closest schools,
mosques and residences). The schedule will be more or less the same as the sampling
completed during the field work for this EIA.

420. Another common impact may be the failure of contractors to properly maintain work camps,
allowing sewage to leak, garbage to be left unmanaged, fuel to leak and even bitumen to spill
over the ground near the asphalt batch plant occupational health and safety practices are often
ignored, the contractor either not providing adequate safety equipment or not enforcing its use.
Contractors will be required to provide hard hats, ear plugs, dust masks, eye protection, and
deliver OHS training sessions at least once a year.

421. This is particularly true if bentonite drilling mud is used during the pile boring operations on
the six larger rivers. Contractors will be required to provide a bentonite recovery plan, should
this material be used.

422. Finally, the Project will require concrete since all piles; piers and large culverts will be cast
at casting yards requiring the establishment of a maobile concrete batch plant, generating noise
and dust. The contractor will be required to have dust and noise suppression features built into
any concrete batch plant. The plant will need to be located at a DoE approved site, at least 500
m from the nearest occupied dwelling.

3) Operating period

423. Although the existing line has been in operation for years, producing some noise, dust and
air pollution, ten mitigative and monitoring actions will need to be implemented during the
Defects Notification Period years starting at the end of the construction years. Three important
impacts that BR will address are:

» Possible inadequate clean up and rehabilitation of contractor's camps and yards
and borrow areas and failure to maintain mitigation measures such as tree
plantings;

= Added noise and air pollution from a large increase in rail traffic, impacting on local
sensitive receptors; and

= Lack of adequate new safety measures/equipment accounting for the large
increase in train traffic across the level crossing.

424, These impacts, mitigative measures and monitoring requirements are listed in detail in the
EMP table (Table 45).
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Table 45: Environmental Mitigation and Monitoring Measures for the Project

Environmental Impact Assessment (EIA)

MITIGATION MONITORING
Project Period and
Environmental Project Impact Who will . o . Who will
Parameters Mitigation Measures Location Timing/ Duration Implement / Details of Monitoring Action to be | When / Frelquency Output Provided implement/
. Undertaken [Duration :
Supervise Supervise
1. PRE-CONSTRUCTION PHASE
Notice of removal of trees will be _
provided. BR or local NGOs will The replanting
approximately 50 m RoW of the at least three trees for every one cut. in Annexure will be To Confirm that a tree cutting and .
alignment, workers camp setting, and A basic tree replacement plan has At all Project sites, updlated and r::orgpleted replanting programme is fully ready | During the pre-
station areas will be cut down during pre- | been prepared and is included as particularly new rail ?)?)rn);t? Scrzltri]c?nt Zriorg- Local NGOs / CSC to implement during the pre- ?gr?ttr:rit;?}?ozeﬁgit/ Tree replanting plan | "
1.1 Trees and Landscape | construction period resulting in potential | Annex. embankments, rebuilt STUCTON periad. construction period. y 9 and record of .
ecological and economic loss i ; stations and at temporary Cutting willtake place or PIU of BR. : i i i the pre-consruction compensation Engineer
: As eaph section of the construction <ub arade storace areas throughout the pre- To Confirm that.thls planting planis | and construction
work is completed,ltrees and g g construction period and in agreement with local people who period
understory vegetation must bf; replanting immediately lost food-trees.
planted, in order to help stabilise the after each section of rail
cleared areas and attract some line is completed
wildlife such as birds.
Design encroaches on private land.
The detailed guidelines for land
- . acquisition and compensation are o
Based on preliminary topographical and found in the RP, which must be At all Project sites, During the desian
social survey data of Project, the Project . icularlv | isiti 9 9
. ort applied particularly land acquisition h hen final Revi l
involves land acquisition of along the ' d affected . . . phase when 1ina evised alignment
i i i i ianifi areas and affecte Throughout the pre- Local NGOs / CSC | To be monitored by implementation | alignment is fixed/ drawings at sensitive | INGOs and DC/
proposed alignment and station areas. BR is making very significant efforts | agricultural land . . . . !
to minimise resettlement but some is construction period or PIU of BR. NGO hired by BR daily/ throughout the | areas, as defined by | PIU of BR

1.2 Land acquisition

embankments, rebuilt

As per the findings of the LARP survey, | o~ 1oble due to the llegal ctations and at temporar preconstruction local communities
thousands of structures will be lostoutof | /= o " can ey BR porary phase
which are residential, commercial, par . ' sub grade storage areas
residential cum commercial and CPRs has revised the alignment at [east 2X

. to reduce land requirements
and rest are other types will need to be
relocated.

Early during the During pre-

By the acquisition of lands, people will
lose their income and employment

Direct and indirect loss of income will
be compensated as prescribed in the
RP and must be implemented prior to
construction taking place.

Along the alignment

Feasibility Study work,
During detailed design
stage and
implementation stage

Local NGOs / CSC
or PIU of BR.

Livelihood restoration plan need to
be implemented through INGO
according to the RP.

construction period /
daily/ throughout
preconstruction
phase

Local people are
getting employment
opportunity in
Project

INGOs and DC/
PIU of BR

CPRs were identified by the social
assessment team, and all are located in

The CPRs to be relocated in stages,
after consultation with local

Along the alignment of

Early during the
Feasibility Study work,
during detailed design

Local NGOs / CSC

Inspect relocation and protection
activates during this period and

Pre-construction
phase / Inspect at

Record of inspection | TC0s and DC/

1.3 Heritage and Culture the new RoW and will have to make way communities, Local co‘mmum‘t fes wil CPR sites exist. stage; always prior tq or PIU of BR. obtain written agreement from local | least 2 times during | on file PIU (.)f BR' See
o be compensated for dismantling and construction starting in " , o Details in RP
for the rail line , : , communities relocation activities
relocating these sites. the area where the site
is located
Some utility lines such as electric Pgrmits and I.ocations . .
L L s will be established and ) . . Pre-construction Inspection report
141 " transmission lines, gas pipelines, and Utilities will only be removed and . : : . Confirm that permits. Location and . ; : . .
4 Infrastructure - Utility - . . . included in construction | Relevant authority / Co phase / Inspect at including copies of Utility agencies
i water supply pipelines are shifted or relocates with proper agency Along the alignment ; : relocation site plans have been . : !
Relocation . . drawing and relocation CSC or PIU of BR. least 2 times during | permits or records [PIU of BR
accessed without proper approval or approvals and permits. will take place prior to approved relocation activities on file
knowledge, leading to damage. construction
5 Sty and level Inadgguattge plannilr&g zr&dtdcter?ign cor The level crossing issue will be Design and decision Local NGOs / CSC | Need to confirm by inspection that | During pre
.5 Safety and leve consideration could add to the risk o carefully examined by BR and All level crossin during the pre- oca S a1 . . : e .
. . , >lly gs : . Incident report Contractor /BR
crossings accidents at new level crossings and designs incorporate safety features to construction period and | ©r PIU of BR. traffic s rapidly clearing after train | construction period /
even cause train operatmg pr0b|ems Crosses the |eVe| CrOSSIng. m0nth|y/ through

protect the public but also recognise

later as traffic builds and
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2.2 Air Quality and Dust

PM2s, and PM1o may increase at busy
stations and construction areas leading to
temporary localised air pollution.

and placement of ballast Dust
suppression to include watering and
suppression equipment on batch
plant, as well as vehicle speed
restrictions to <35 km/h., and finally
rapid revegetation including grass
seeding.

at worksite.

At construction sites
/ quarterly / four
years

MITIGATION MONITORING
Project Period and
Environmental Project Impact Who will . I . Who will
Parameters Mitigation Measures Location Timing/ Duration Implement / Details of Monitoring Action to be | When / Fre.quency Output Provided implement/
: Undertaken [Duration :
Supervise Supervise
the need to move traffic and include a problems arise, grade Gateman should be at level pre-construction
rapid crossing clearing system separations will be crossing to aware the pedestrian. phase
added by BR
With millions of m3 of construction A materials transport plan will be Ec?r:!sr:?u‘():tri%-n stage /
1.6 Transportation of materials to be moved there is the prepared in consultation with the o During pre-construction | Contractor/ The Monitor to Implement the material : 9 ,
' ) . . L ) For the construction site . daily / throughout Inspection report Contractor / BR
Construction materials potential for serious local negative air contractor, prior to the start of stage CSC transport plan daily. reconstruction
quality, noise and traffic problems construction p
phase
A table showing
Inadequate sizing of station sewaqe and The design of all waste, water and Compare the estimate of station Prior to final design | each station, daily
g 9 s ge access for each station is will be . During the Project passenger/user throughput for 2030 | being completed / passenger loads.
. . garbage management facilities, leading to ) . . For all stations and 25 : )
1.7 Station Design . . . designed, using the estimated - feasibility or design The CSC and check that sewage. Garbage monthly / waste production The CSC/PIU
chronic problems during the operation of buildings . .
. passenger through-put at each stages and water system can cope with the | preconstruction and waste
the new and upgraded stations. . .
station. discharges phase management
capacity
Copy of the contract
Poorly prepared labour standards, Confirm that these standards are Once as contract section that has the
leading to infractions regarding child BR will strictly adhere to DoE and Lo At all times and for the specifically incorporated into the documentation is labour standards
L . . At all construction sites, . . Contractor / CSC or . . . e CSC and
1.8 Labour Standards labour, minimum wage, forced labour, other international standards as . entire construction contract documents either as being prepared / section or a listing if
. : o N and at all times . PIU of BR. . . . . Contractor / PIU
and unsanitary working conditions and defined in the EIA text period clauses or by appending this EMP | once/ during pre and | the section and
unsafe water supplies to the contract. construction clause numbers on
file
. . Inability of contractor and EU or CSC to BR to conduct a 1.5 day briefing and , - , i
1.9 Technical Capacity to implement the EIA and its EMP resulting | training for contractors and BR staff , Contractor / CSC or Need to monitor the 'tra|n|ng. . During pre Y The CSC and
undertake all . . . The CSC office 1.5 day knowledge at work site by visiting construction/ Monitoring report
. in a breakdown of safeguards on EIA and EMP implementation, PIU of BR. . , Contractor /PIU
environmental work . , . work site and offices Monthly
implementation. surveys and data recording
No specific environmental clauses in Specific environmental clauses will be
1.10 Environmental contracts will provide BR and the CSC P D The environmental specification .
. . . added to contract specifications and a ' Contractor / CSC or ; Environmental
Clauses in Construction with few tools to force the contract to . . The CSC office - need to be followed during - o The CSC/PIU
) . o separate environmental bill-of- PIU of BR. . . specification report
Contracts comply with requirements defined in the o . : construction period
EIA and its EMP quantities section will be prepared
2. CONSTRUCTION PHASE
Contractor does not prepare a work plan . .
2.1 The Construction defining details on when mitigation and The CSC will assist contr actqr - Within 1 month of .
: Lo ) . prepare the EMWS, but interim Within 1 month of the ) Contractor, with
Environmental monitoring actions are to take place, in I ; Contractor / CSC or | Confirm that a EMWS has been contractor
. payment (mobilisation) will be N/A successful contractor I EMWS-draft help from CSC /
Management Work Plan relation to the work and then the EMP . . . e PIU of BR. prepared mobilisation /
. . delayed until the EMWS is submitted mobilising . PIU
(CEMWP) requirements are not implemented 0 the CSC once/preconstruction
properly. '
A dust suppression programme will | All sites, as identified in the Lwﬁﬁe%a”y oras Contractor/ CSC Need to check daily the level of dust Completed data Contractor, with
The ambient levels of COs. NO.. SO be used at all times during monitoring table of this q at construction site. Also need to table and short help from CSC /
2 VW OV, construction of embankment, stations | EMP interview the workers on dust level analysis CsC
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contaminant materials at camp/work

bridges and embankments

recorded. Conduct surface water

MITIGATION MONITORING
Project Period and
Environmental Project Impact Who will . I . Who will
Parameters Mitigation Measures Location Timing/ Duration Implement / Details of Monitoring Action to be | When / Fre.quency Output Provided implement/
S : Undertaken [Duration .
upervise Supervise
Ambient air quality testing for SOz,
NOz and PMzs, PM+o same locations
as ambient-conditions survey,
conducted quarterly at 8 stations, All sites, as identified in the | One sampling station Contractor/ CSC Throughout the construction period: Completed data
including same stations as during EIA | monitoring table of this per location. Each During dry season undertake air table and short Contractor. with
and PCRs such as mosques, EMP sampling station will quality testing for CO, SOz, NO2, analysis helo from éSC /
hospitals and schools, and immediate include two sampling PM25, and PM1o at major bridge CS%
remedial actions taken 2 points per station. and station and buildings
exceedances occur at any one site Quarterly monitoring construction sites.
over the four years
construction period
Keep noise pollution at < 60 dB
(Bangladesh standard) levels at
Work sites will be noisy due pile driving, mosque, s.chool,.populated area and
. « other sensitive sites by use of low o
operr?.tlor;,bpov:]erlgeneratgr, roc f noise equipment or erection of Sample at least 8 sensitive sites o
crushing/ batch plants and movement o temporary baffles. Work timing Sensitive sites (PRCs) Throughout the within 50 m of rail RoW in the Data summarised in ,
construction vehicies, as well as the restrictions if noise levels, based on | within 50 m of rail RoWin | construction period, and vicinity of the sensitive receptors. | Construction period / to monthly data Contractor, with
2.3 Noise constant movement of trains along the field indicat y q he vicinitv of h iy based , ’ Contractor/ CSC _ . y v/ summary table (one | help from CSC
existing line. leld measures indicate exceedances | the vicinity of the sensitive ased on noise Take noise readings at sensitive quarterly / four years row per date 1CSC
of existing conditions. receptors. measurement surveys receptors 2 times/day during full sampled)
8 stations, 4X/yr at PCRs. work activities, 2 times/month
Contractor will also be required to use
only well maintained functioning
equipment.
Topography, Landscape and Soils
Embankment site to be planted trees
Visual intrusion from large piles of LOSe;(;rtnortsv\:}ﬁtur?;\ézg:tsﬂg? ;aass Well | Embankment areas of the Inspection/ consultation with Construction and
2.4. Topography and embankment materials and ballast vetiver/ga itarg l\%laterial stockpiles will proposed alignment area Throughout the adjace.nt householq ° and railway operation stage/ Include as part of
Lan pography obstructing views and excavation along priar. P as well as at all borrow gho , Contractor/CSC authority to get opinion on work perat g inspection report or | Contractor/ CSC
andscape changes , . be removed as soon as work is . construction period. being completed Mthly inspection / .
the edge of the alignment leaving large leted and th areas used during g completed. L checklist
unsafe holes is possible. completed and the area re- construction ong term
landscaped. Same applies to borrow
areas.
Clearing topsoil in proposed embankment | Topsoil storage areas must be
area can lead to loss of nutrient and . protected during the dry season, wind Inspect storage areas and record
erosion particularly aflong the >14 km of | grosion by covering. Inspection as part of the state of storage areas with 2 As part of regular Description of status
. cut slopes and dust from unprotected Rapid revegetation and use of hydro- | At all work sites, in the engineering inspection photos, and then report level of construction of erosion control
2.5 Erosion storage sites. The erosion risk at . 4 . ) . i corrid le and fing t Contractor/CSC erosion and on-site dust. . tion | weeklv / bei Contractor /CSC
embankment slopes is possible. Gully seeding and jute erosion protection impact corridor cycle and reporting to inspection / weekly /| measures being
erosion along the exposed track slope mats will be applied in areas where CsC Inspect embankment construction | four years implemented
during rainy season may damage erosion is noted during the regular areas for erosion and repair
smother field crops in adjacent areas. monthly inspections
Water Resources Site borrow for embankment material
will not be allowed
2.6 Hydrology, Drainage | 1) Earthwork activities during construction E(';‘::rf;:” t?)aétggoquasniire constructed | Throughout alignment Inspect weekly to ensure Site inspection Construction and Test data.,
Quality congestion P ' work camps and major maintained at management at camps and record | Monthly inspection/ | tabular/organised
Wastes, effluents and other construction sites such as | earthworks. actions taken when non-compliance | Long term form
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MITIGATION MONITORING
Project Period and
Environmental Project Impact Who will . o . Who will
Parameters Mitigation Measures Location Timing/ Duration Implement / Details of Monitoring Action to be | When / Fre.quency Output Provided implement/
: Undertaken [Duration :
Supervise Supervise
2) The surface water at workers camp sites to be stored, handled, as well as at culvert WQ sampling to be quality testing for pH, Turbidity, Complete WQ
and Project site areas may become transported and disposed in planned | construction sites. conducted quarterly or Temperature, DO, BODs, COD, testing at stations as
pollute due to faecal, organic and other manners. WQ samoling at all bridge as agreed jointly TSS, TDS, oil and grease defined in this EIA,
contamination. Disposed wastes and Garbage disposal service to be constructFi)ongsites-u strgam between the CSC and quarterly for 4 years
effluents from the construction sites may age disp P the contractor for the 9 parameters
: provided, Concrete refuse, reused or | and downstream. See EMP N
cause further degradation of surface . ) ; ) o listed:
water disposed of without habltqt loss; Al monitoring Tap!e apd
' other effluents not to be disposed of | Contract specifications for
directly into natural waters, but via details
settling basins to allow suspended
sediment to settle out.
Quarterly surface water quality testing
programme, with sampling design as
defined in the EIA will be completed
during the construction period; i.e., 2
water crossings each US and DS at
crossings.
Workforce camps will be located
away from water resources. All
o o practical measures such as provision o
The potential exists for drinking water of septic tanks. garbage bags. and . where the pile drilling to 30 m depth | Every 6 months or
. p » garbage bags, Throughout the alignment, ., . o
sources to be contaminated by the other sanitation facilities will be allv where the pil if I q d Specialised is conducted and/or where any new | until difference over Completed d
seepage of wastes from workers’ camps | impl ted at th tructi especially where the pile ow We's are Cu9 and | o hcontractor to wells are dug or a well becomes a | 1 years does not ompleted data
2.7 Groundwater N Implemented at the construction drilling to 30 m depth is toilet facilities built near . o table and short Contractor/ CSC
through the soil profile into the GW camps to prevent the wastewater and collect and test camp potable water supply, testing | vary significantly, :
) . . npstop : conducted, and where any | wells analysis
aquifer (particularly if wells access the solid wastes from entering well and samples/CSC to be undertaken for pH, TP, Mn, Reduced to once a
) 9 new wells were dug. . .
shallow aquifer). groundwater recharge areas. Fe, As, Oil and Grease and E. Coli, | year.
6 Wells used for drinking will be
tested 2X a year to ensure portability.
Waste Management
Contain all solid wastes at designated
location within construction sites. .
X . . . Undertake good housekeeping
, Service machinery and vehicles All construction camp and L . I
Construction camp wastes are often : . : . practices inspection at least every 2 | At construction sites .
28 W . strictly at designated maintenance contractor operations Complete monthly and Weekly compliance
.8 Waste Management poorly managed and can lead to chronic , ; Contractor/CSC months and report results and / monthly / four ; Contractor/ CSC
4 workshops where waste oils and areas, such as batch plants | submitto CSC . checklist
pollution of surface and groundwater. . . record what actions taken to years
lubricants can be collected and and maintenance yards o
oo mitigate
recycled. The monthly monitoring
report will provide compliance update
Land use, Population and Culture
Land acquisition / requisition will be in | At all Project sites, Prior to start of
The most significant potential impacts on | accordance with the laws of particularly land acquisition clearing work at any
land use in the study area will be the Bangladesh and as defined in the areas and affected No action needed since this is being | proposed Conv of reportin
removal of agricultural land (primarily rice | Project RP, which specifies agreed to | agricultural land Throughout the thoroughly monitored and construction area py ofreporting INGO and DC/
2.9 Land Use . : . . . . , Contractor/CSC , from social
paddy) for the construction of the entitlement a grievance mechanism embankments, rebuilt construction period completed by the social safeguards | where land PIU of BR
. . . . . . S S safeguards team
proposed rail embankment, station and timetable for implementation. It stations, buildings, and at team and local NGOs acquisition is
access roads and associated facilities. will be used by BR as its mitigation temporary sub grade involved / monthly/
guide concerning this issue. storage areas four years
o e opalr el e | et ek seaastal | Mwokstesand Unra crck atalsos
2.10. Health and Vector 9 y ot : hy : particularly at Construction | At |east 2 times per instruct contractors to take At construction sites | Compliance
. lack of potable water and sanitary conditions should exist. camos Contractor/CSC . , o . : Contractor /CSC
Borne Diseases p week immediate action if non-compliance | / weekly / four years | checklist

washing areas can lead to common
disease outbreaks in work camps.

Provision of potable water, sanitary
toilet facility and hygienic

All work areas and camps

identified
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Project Period and
Environmental
Parameters

Project Impact

MITIGATION

MONITORING

Mitigation Measures

Location

Timing/ Duration

Who will
Implement /
Supervise

Details of Monitoring Action to be
Undertaken

When / Frequency
[Duration

Output Provided

Who will
implement/
Supervise

Construction work creates areas for water
to form stagnant puddles; Also, water can
collect in old equipment waste tyre dump
stored outside, ideal breeding areas for
malaria and dengue mosquitoes.

accommodation for workers at camp
sites. All potable water supplies will
be tested semi annually

Provision of First-Aid facility for them.
Ensure that these facilities are
cleaned and disinfected regularly.

Inspect for stagnant water and
puddles every 3 days, including
stored construction materials such as
tyres and old oil drums—empty to
prevent water ponding.

2.11 Worksite Safety
Management

Poor safety oversight and management
of the worksites by the contractor, leads
to accidents and unsafe working
conditions

Construct fences separating the
construction sites at rail stations from
public access, and manage train
movements collaborating with BR
dispatch staff.

Contractors must at all times ensure
the local people needing to move
from one side of the construction area
to another

can do so effectively and without
undue delay.

All construction areas

Conduct inspections as
part of regular
inspections or at least
every 2 months

The CSC/BR

Conduct regular inspection

At construction sites
/ monthly / four
years

Record compliance
for inclusion in audit
report

Contractor /CSC

Labour standards ignored or not complied
with leading to infractions of basic labour
standards as defined by ILO conventions

No use of child labour permitted
that no workers under the age of 14
may be hired as general labours, and
no workers under the age of 17 are to
be hired for hazardous jobs such
work on scaffolding, and structures
elevated above the ground, efc.

No Bonded labour-All forms of
bonded labour and forced labour, as
defined by ILO Conventions 29 & 105

Equal treatment, equal
opportunity- as defined by ILO
Conventions 100 & 111 and ILO
Code of Practice for HIV/AIDS 85. No
discrimination based on race, caste,
origin, religion, disability, gender,
sexual orientation, union or political
affiliation, or age; no sexual
harassment

Minimum wage- BR expects the
contractor to pay all employees
according to Bangladesh Labour Act
standards.

All work areas under the
contractor and
subcontractor control

Throughout the
construction period

Contractor/CSC

Random check of 10% of the labour
force, and check that labourers
have contract letters and check
age, working conditions and
documentation

At start of
Construction period
and complete every
6 months / four
years

Monitoring report
with photographs

Contractor/ CSC

2.12 HIV Awareness

Due to influx of workers in the Project
area, AIDS/HIV may spread in local
community

Workers health training programme
will be organised during construction
period to aware the health and
hygienic issues. Training to be

All construction camps

Conduct at work camps
every six months

Contractor/CSC

As part of monthly inspection review
all OHS requirement looking for
poor enforcement as well
distribution of proper safety
equipment

Every 6 months /4-
year construction
period

Record of
compliance for
inclusion in audit
report

Contractor
ICSC’s

health specialist
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MITIGATION MONITORING
Project Period and
Environmental Project Impact Who will . o . Who will
Parameters Mitigation Measures Location Timing/ Duration Implement / Details of MJ’ nitoring Action to be | When/ Fre.quency Output Provided implement/
: ndertaken [Duration :
Supervise Supervise
provided by health specialist such as
alocal NGO
Occupational Health and Safety
Workers will be provided with
appropriate personal protection
. equipment, such as safety boots, S N .
2.13-Personal Safety Contracor does not provide adequate | o)orc “oloves. protective clothing N Continuously throughout Conduct monthly check to review | /L construction sites | Confirmation note in - Contractor/
Eau {(PSE) PSE or properly enforces its use, leading goggles,an d ear’ protection, and ’ At all constriction sites the construction years Contractor/CSC PSE compliance / monthly / four inspection reporting cse
uipmen i ' : i
aup to accidents contractor will enforce its use, so long years documentation
as safety does not suffer due to this
action
Contractor fails to prepare a summary Monitoring Reports to be Monitoring Report .
. report d.ef|n|ng. the mitigation and prepared monthly and (every month and Report during and
214 The Consfruction monitoring actions completed and what Prepare a completion report and quarterly; Contractor /The Collect monitoring and completion quarter) and after completion of | & i-ator
Period Environmental needs to be continued during the deliver to the CSC N/A . cSC reports and confirm compliance Completion Report mitigation and cSC
Completion Reporting Operating period. The result is a failed or : Completion Report to be P P (Once at the end of | monitoring actions
weakened environmental safeguards completed within the last construction period / | specified in the EMP
programme. 4 months of the Project four years
The clearing of trees and associated . _ .
understory vegetation and construction of | Arapid revegitatlon /t ttLee feflr"?gtlng
a 2-7m high by 129 km-long embankment | Programme will permit the rai-side .
il : h yh itat f S v birdlif habitat to recover quickly As part of the monthly site Monthly throughout
will reduce the habitat for mostly birdlife, inspection, examine embankments the construction
2.15 Terrestrial and ?Nen that the aquatic and terrestrial The rapid reestablishment of pre- Along the alignment, rees | ., gyt the new stations and buildings, throughout the | period
Aquati aunal is limited to common and pest construction surface draining will help | cutting, camp areas and . . Contractor/CSC construction period / . Contractor/ CSC
quatic Floraand Fauna | .o : River site areas construction period subgrade storage areas, to confirm Monthlv / four vears | Checklist as part of
pecies. :Zc:)uncnegd\l%/r?\ta?r?r?:l] s)otr)netpvgitew these facilities are not contributing yriodry the monthly
embankmentgt;o re-}:estayblish pre- 1o envronmental degradation reporting
by the embankment
The bridge construction will give a . o
these are Department, develop and implement
. ' a plan to offset the loss of fish and
*Behavioural responses by fishes to fish habitat associated with the
increased suspended sediment carrying out of the Project
concentrations include impairment of
feeding, impaired ability to locate Shall manage effluent produced by
predators and reduced breeding activity. | the Project from construction camp,
in di office, workshops and, efc., by During construction Contractor / The At construction sites Contractor /
2.16 Fisheries *Decrease in dissolved oxygen ensuring that effluent is collected and | Bridge sites g 0SC Confirm not to turbid the surface water |, /¢ Monitoring report csC
concentrations in the surrounding waters | treated if required before being stage ally / tour years
and effects on growth rate. discharged into the environment
from pile driving include damage to body | fishes to increased suspended
temporary decreases in fitness, or to ability to locate predators and
temporary or long-term changes in reduced breeding activity.
behaviour.
. . . , For PCRs, discuss actions taken . . Contractor/
217 Heritage and Culture CPRs WI|! be affected by the rail line BR has defined a plan to prevent At all heritage and cultural Throughqut the . Contractor/ CSC with local officials and get Prior to the start of Inspegtlon report or
construction undue damage to these sites and/or sites construction period agreement that this is appropriate. construction checklist cSC
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MITIGATION MONITORING
Project Period and
Environmental Project Impact Who will . I . Who will
Parameters Mitigation Measures Location Timing/ Duration Implement / Details of Monitoring Action to be | When / Fre.quency Output Provided implement/
Supervise Undertaken [Duration Supervise
relocate the CPRs, which will have to
be completed before the work begins
livelihood restoration activities and Monitoring required to check the
loss of access to land by tenants and schemes will be to improve or at least . i . implementation of RP during pre- , . Contractor/
2.18 Resettlement informal occupants and loss of restore the pre-Project standards the | At the Project area During pre con struct!on INGO/CSCor BR | construction stage also check with Prior to the start of Inspegtlon report or
. . ; and construction periods . construction checklist
employment and workdays APs enjoyed, which also complies all AP whether or not they received CSC
with ADB SPS (2009) requirements full compensation
Affected households/persons will
Most of the Aps of this area are engaged | receive replacement value of the land
o in agriculture, fisheries, and business and other assets before relocation. : During pre-construction Monitor the livelihood restoration Prior to the start of | Inspection reportor | Contractor/
2.19 Livelihood s e 0o . At the Project area , . INGO/CSC or BR . .
whose livelihood will be impacted due to | Likewise, loss of standing crops and and construction periods plan construction checklist csc
land acquisition trees will be compensated at market
price.
Vulnerable communities may displace
who live below poverty line, the landless, | These groups should be identified
the elderly, women- and children-headed | either through the process of
households, Indigenous Peoples, ethnic | Environmental and Social Impact . . Prior to the final Monitor and draw special attention , . Contractor/
%gr?%lljjlnr}(tarable minorities, natural resource dependent Assessment (Performance Standard Eferathe entire construction payment to the INGO/CSCorBR | to vulnerable communities to E;f;tﬁzgngnﬂart of lcr;]seiiitsl?n report or
y communities or other displaced persons 1) or through the social baseline contractor protect their interest CSC
who may not be protected through studies component of resettlement
national land compensation or land titing | planning.
legislation
3. OPERATING PHASE
. . Assign environmental expertise to -
3.1 The Construction Fgﬂ ure to adqpt meas.ures.and continue obtain, examine and take necessary . ) Prior to the final Contractor / CSC or Record that the repor.t inin the Prior to final . .
. . mitigation actions defined in the : N . For the entire construction . o hands those responsible for Completion reportin | Contractor/CSCs
Period Environment . . ) actions defined in the Construction payment to the BRorits EU ifin . o payment to ,
i Construction Period Environmental . . . area maintaining existing measures and file and PIU
Completion Report ; Period Environmental Completion contractor place , . contractor / Once
Completion report. report completing those required
Inspection of sites to be decommissioned
by contractor, are: Inspect to be sure that work camps,
3.2 Construction Period . Undertaken a Complete construction The entire lenath of the line operations and before BR or its EU if in toilet facilities, construction access | Prior to contractors Decommissioning Contractor/CSCs
Decommissioning waste dump sites; construct access roads | grea inspection. g final payment made to place roads have been properly final payment / Once | checklist and PIU
But not undertaken, leading to chronic contractor. decommissioned and no chronic
environmental problems due to a lack of contamination is likely.
proper clean-up.
Semi-annual air quality
monitoring years 1 and 2 Samole 2 times/vear
Maintain locomotives according to of the operating period Contractor / CSC or Undertake air quality monitoring at for é)ars 1and g
. . Degradation of local air quality due to factory specifications and accelerate and if | regular . A 4 of stations sampled during the y Annual air quality Contractor/CSCs
3.3 Air Quality & Dust : . , Lo N/A BRorits EU if in ; . two samples per !
increased train traffic. decommissioning of > 20 year old exceedances are found construction period and sample CO, , table and analysis and PIU.
locomotives remedial actions to place S02, NO2 and PM25 and PM1o station or 16
’ . : L ’ ' samples per year.
improve air quality will
be implemented.
Rail accidents and spills will be . The sill contingenc
3.4 Surface and Ground | Gontamination of soil caused due to managed through a spill contingency | Applicable to all rail line To be developed during . o . . Prepared as soon as pifl contingency
Water Qualit ; L L . . . the pre-construction BRorits EU if in Prepare and implement spill . . plan and distributed | Contractor/CSCs
Y spillage of petroleum derivatives and protocol.to be distributed to all operations, not just this p ! ; operations begin/ : X
place contingency plan in hand to rail operations and PIU

other chemicals due to rail accidents.

BR management for implementation if
a spill should occur

Project

period and implemented
as soon as itis

Once

units
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MITIGATION MONITORING
Project Period and
Environmental Project Impact Who will . I . Who will
Parameters Mitigation Measures Location Timing/ Duration Implement / Details of le:‘;?r:'ank%:cmn to be Whe?DIul:;:icéL:‘ency Output Provided implement/
Supervise Supervise
completed used as a
spill protection handbook
Install noise attenuation features at
the sensitive sites - e.g. berms.
Plantings and noise barriers-based
on noise monitoring recognising
existing train noise. Also, noise To be determined, based Monitoring to be Noise measurements to be
Noise monitoring has identified a number | attenuation equipment such as disk on construction period conducted during years C . . o . Annual noise
e . ; . . ontractor / CSC or | continued at noise sensitive sites as | Operating years 1 2/

3.5 Noise of sens!tlve sites where noise is already brakes rl_Jbbfar paddmg under the rail | measurements, but 1 apd 2 of the operating BR or its EU if in defined during pre-construction and | 2 times per year/DL meagurgment tables, | Contractor/CSCs
exceeding accepted levels and as such and a rail grinding schedule. If the generally around schools period, based on the place construction measurements 2 phasse highlighting and PIU
creating more discomfort for local people | noise level added from the operation | close-by residences and sample design defined in times/vear at 8 sites alon ' exceedances.

of the second rail line exceeds 3 dBA | hospitals and shops this EIA y 9
(on top of background noise)

immediate measures such as noise

barriers, noise shielding window

panes etc. must be taken.

Since this is very difficult to control,

3.6 Employment and The area along the raiI.Iine will attract BR will as a minimum post thg area Posting at staﬂ of Contractor / CSC or | Inspect to be sure that basic actions Operating years 1

Livelihood and Ribbon §ettlements and unldeS|relq _structur.es as pnvat.e property and permitting Along the entire corridor operating pe.r|od in all BR or its EU if in as defined have been taken and and 2/.As part of‘ Regord of removal Contractor/CSCs

Settlement including commercial facilities particularly | only agricultural activities, no areas were line passes place that removed signs are replaced operating inspection | actions and photos and PIU
near the railway stations. structures. BR will mount RoW through urban areas. by BR

patrols to enforce these conditions.
Reduce Vehicle - train and human
and livestock train accident by
implementing sufficient awareness
programme. and provide signage and
Inadequate safety at level crossings and internationally approved crossing
stations leading to more and more structures/signalling. . . . .
frequent accidents, with vehicles, people Mainly at authorised and Based on ongoing BR Contractor / CSC or | Inspect crossings at least 1/yr to Operating years 1,2/ | Inspection Contractor/CSCs
3.7 Level Crossings and livestock. Also see Item 1.6 in this unauthorised level crossing | studies and consultation | BRorits EU if in check operation and collect incident Quarterly ’ reportitables and PIU
table. | , . areas with local authorities place records for each crossing
nstallation of modern railway
crossing and gate systems.
Pedestrian foot over bridges will be
building and increased as the need
develops. Training to crossing guards
will be enhanced
Provide adequate waste bins and
waste biodegradable waste bags on
Garbage is thrown and sewage trains. Establish strict fines for c Jose Count bins and extent of Onerati 1 5 I ¢
discharged onto the tracks from trains garbage throwing Along the entire operating . ontractor/ GSC o |- maintenance perating years 1, ata table record o Contractor/CSCs
3.8 Waste Management leads to chronic contamination of the B o rail line At all times BRorits EU if in o 2/ weekly/Take counts, location and and PIU
. ; Initiate a programme of retrofitting place Record no of trains with Sewage annual inventory time
corridor and nearby drainage areas trains with sewage collection tanks to tanks
be pumped out at collection stations
for delivery to STPs.
Waste management system will be
New stations will attract more passengers | inspected by BR weekly to ensure BRorits EUifin Inspect that station waste facilities; Inspection report Dedicated
and as such more waste to manage. No | sanitary operations and each station At all times with weekly | place, and capable of handling user wastes Operating years 1, 2 and photo record for | ianitorial service
3.9 Station Operations sewage or waste management will will have janitorial staff. Problems At all stations inspection and dedicated | dedicated janitorial | and the services are being | Semi-annually/DL P J

quickly lead to highly polluted conditions
in around the stations.

identified will be immediately rectified
by add services, upgraded waste
management systems or both

janitorial services

service at each
station

employed to maintain the stations.
Collect 4-5 photo records

phase

the new and
remodelled stations

at each station
of BR/ PIU
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MITIGATION MONITORING
Project Period and
Environmental Project Impact Who will . I . Who will
Parameters Mitigation Measures Location Timing/ Duration Implement / Details of le:‘;?r:'ank%:cmn to be Whe?DIul:;:icéL:‘ency Output Provided implement/
Supervise Supervise
Comparison study should be
condugted at the 2nd year of . . o Confirm a comparative analysis has
operational stage. The purpose of this BRorits EUifin been conducted during 2nd vear of
Impact on terrestrial and aquatic f d biodiversity study is to check and At all times with weekly | place, and operation to check im gact 0%’ During 2n year of Biodiversit Contractor/CSCs
3.10 Flora and Fauna mpact on ferrestrial and aquatic fiora an confirm any major changes due to Project site inspection and dedicated | dedicated janitorial peration pacton operation / Once/ DL y
fauna including birds, fish, dolphin, and etc. ) . Lo . . biodiversity such as dolphin, birds, assessment report and PIU
construction and operation of the janitorial services service at each ' . phase
: . o . fish due to construction of the
railway bridge. If any major impact station railway bridae
observed, further mitigation measures yonag
should be taken without any delay.
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9.4 Environmental Monitoring Budget

425. Parameters of various environmental components will be adversely affected due to
implementation of the Project. Therefore, a budget has been estimated to handle the mitigation
and monitoring measures to be implemented during the pre-construction and operational
periods of the Project.

426. Table 46 shows the estimated costs of implementing the EMP mitigation and monitoring
measures, including the tree replanting programme (account for >35% of the total cost),
estimated at USD 1,070,000. The cost of implementing the EMP monitoring measures during
operation, including air quality and noise, has been estimated at USD 66,720.

427.  The environmental training will also be to BR and the Contractor’s workforce by the CSS,
and will be held at various stages of the Project cycle. The major issues, to be focused on
during the training, are the efficient implementation of environmental mitigation measures
compliance monitoring and reporting. Each of the training aspects will be delivered over a two-
day period. Table 46 shows the cost for environmental mitigative and monitoring cost during
all phases of the Project.

Table 46: EMP Implementation Cost during Construction and Operational Period

Total Cost during Construction Period Total
Description Unit Qty. Unit Cos_ts for
Cost Mit. &
Year 1 Year 2 Year 3 Year 4 Moni
oni.
1. Pre-Construction Period lump sum cost prior to starts of construction $8,000
Pre-Construction Period
Total $8,000
2. Construction Period - 4 years
2.1 Environmental Mitigative Measures of Contractor
Baseline Establishment lump sum once time cost prior to starts of construction $30,000
Preparation of
Environmental
Management Work no. 8 $165 $330 $330 $330 $330 $1,320
Schedule
Protection of Terrestrial
Flora and Fauna no. 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920
Noise altenuation month | 48 | $165 | $1980| $1980| $1,980 | $1980|  $7.920
measures
Dust management month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920
Protection of
wetlands/Ponds/Rivers month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920
Protection of borrow pits | i | 43 | §165 | $1980 | $1,980 | 1980 | $1.980 |  $7,920
and dredging site impacts ' ' ' ' '
Air Quality monitoring month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920
Boat and vehiculartraffic |\ | 48 | 165 | $1,980 | $1,080 | $1.980 | $1,080 |  $7,920
management
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Total Cost during Construction Period Total
Description Unit | Qty. g::t Cc;nsits 21;‘or

Year 1 Year 2 Year 3 Year 4 Moni.

Disposal of construction
debris and other waste | month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920
materials

Sewage management plan
including installation of | month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920
STP, WTP

Servicing and operating

equipment month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920

Occupational safety month 48 $165 $1,980 | $1,980 | $1,980 $1,980 $7,920

Implementation of dredged

material disposal plan month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920

Provision of viaduct and

cross drains month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920

Construction camp and

yard faciliies month 48 $165 $1,980 $1,980 $1,980 $1,980 $7,920

2.2 Environmental Monitoring Measures

Air Quality monitoring no. 128 $610 $19,520 [ $19,520 | $19,520 | $19,520 $78,080

Noise level measurement no. 128 $300 $9,600 $9,600 $9,600 $9,600 $38,400

Vibration measurement no. 128 $300 $9,600 $9,600 $9,600 $9,600 $38,400

Water quality —monitoring

(Surface) no. 160 $550 $22,000 | $22,000 | $22,000 | $22,000 $88,000

Water quality monitoring

(Ground water) no. 48 $550 $6,600 $6,600 $6,600 $6,600 $26,400

Dredged material  quality

testing no. 128 $550 $17,600 [ $17,600 | $17,600 | $17,600 $70,400

2.3 Environmental Enhancement Measures

Environment friendly facilities

in railway stations will include in Engineering costs $0
Provision for LED lighting will include in Engineering costs $0
Provision for solar power will include in Engineering costs $0
Rainwater harvesting plant will include in Engineering costs $0

Green development plan -
implementation ~ of  tree | as of Appendix $80,000 | $80,000 | $80,000 | $80,000 | $320,000
plantation programme

2.4 Institutional Strengthening and Capacity Building of PIU

Capacity building of PIU LS 4 $60,000 | $15,000 | $15,000 [ $15,000 [ $15,000 $60,000
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Total Cost during Construction Period Total
Description Unit Qty. g::t Cc&sits ;or
Year 1 Year 2 Year 3 Year 4 M "
oni.
2.5 Reporting and Report Production
Monthly Environmental
no. 48 $1,600 [ $19,200 [ $19,200 | $19,200 | $19,200 $76,800

Report

;‘ng‘g}?r(‘,r\‘l:f‘i'oﬁgl‘;'r°“me”ta' no.| 4 | $3500 | $7.000 | $7.000 | $7.000 | $7000 |  $28.000

Semi Annual Report $7,300 $14,600

(International) no. 2 $7,300 |  §$7,300

2.6 Environmental Training

Workforce training no. 12 $2,000 $6,000 | $6,000 [ $6,000 | $6,000 $24,000
Construction Period Total $250,670 | $250,670 | $250,670 | $250,670 | $995,280
3. Defects Notification (Operating) Period - 2 years Year 1 Year 2 Total

Air quality monitoring no. 32 $610 $9,760 $9,760 $19,520

nose Level Jggitoxgaﬁon no.| 64 | $600 $19,200 | $19.200 |  $38.400

almgfmg water quality | |46 | 550 $4.400 | $4400 |  $13,200
Defects Notification Liability (Operating) Period Total $33,360 | $33,360 $66,720
Summary of all mitigative and monitoring measures Total
1. Pre-Construction Period $8,000
2. Construction Period - 4 years $995,280
3. Operating Period - 2 years $66,720
Grand Total - EMP Implementation Cost $1,070,000

428. The EMP should be strictly implemented right from the start of the Project. The Client,
Supervision Consultant should monitor the mitigation measures on a regular basis. The
grievance should be handled immediately at the site. The Project should be made
environmentally sustainable fashion.

Reporting

1) Key Parties Involved in Monitoring and Evaluation

429. The monitoring and evaluation of environmental management measures envisaged are
critical activities in implementation the Project work. Monitoring involves periodic checking to
ascertain whether activities are going according to the plans. It provides necessary feedback
for the Project management to keep the programme on schedule. The rational for the reporting
system is based on accountability to ensure that the measures proposed as a part of EMP are
implemented. Therefore, the major participants in the implementation process are:
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430. Bangladesh Railway and its PIU: BR is overall responsible for the implementation of
the environmental mitigation measures and execution of the Project and the sole responsibility
would lie with BR’s PIU and its CSC reporting on the implementation of the EMP.

431. Construction Supervision Consultant (CSC): will cooperate with the PIU and
implementation the mitigation measures, and developing the required training material for BR.
The various tasks to be performed during the Project cycle on site will be:

° Monitoring of the progress of the Project on the implementation of the environmental
provisions as per planned schedule.

° Supervising and implementing the mitigation measures.

o Assisting the contractor at the site by providing appropriate advice on mitigation
measures and conducting regular audits on compliance and effectiveness of mitigation
measures; and

o Reporting on the mitigation and monitoring progress.
432. The environmental expert team of the CSC will have the following responsibilities:
o Review the preparation of Environmental Assessment documents for the Project.

o Liaise with the Central and State Environmental Departments and with the
Department of Labour

o Continuous interaction with the NGOs and local community in implementing the EMP.

o Preparation of the environmental compliance reports for DoE and the ADB.

The Contractor: The contractor will be responsible for undertaking much of the field surveys,
in compliance with EMP specification.

Reporting Requirements

433. Two types of environmental reports will be submitted to BR and the ADB. They will contain
air, noise, and water quality data, maps, diagrams, plans, tables, etc. These will be:

¢ Monthly Environmental sections in the monthly engineering progress reports from the
contractor to BR; and

e Semi-Annual Environmental Monitoring Report prepared by CSC and the contractor.

1) Monthly Environmental Inspection Report

434. During the construction period, environmental reporting will be required monthly, which will
be prepared by the contractor. The monthly reports will consist of a completed environmental
compliance checklist developed using the EMP and approved by the CSC such that actions
necessary for each relevant mitigative action are identified and a summary of all actions
recorded.

2) Semi Annual Environmental Monitoring and Compliance Report

435. During the construction period, environmental inspection reports will be prepared monthly
by the contractor as well as with periodic inspections by the CSC. The semi-annual report shall
consist of a completed environmental compliance checklist developed using the EMP and
approved by the CSC together with a summary of significant items from the current and
previous five monthly reports with an indication of trends, either positive or negative. The EIA
contains eight predefined mandatory sampling specifications that the contractor will be required
to adhere to. At the training workshop, the contractor will receive survey worksheets that will
need to be completed for each sampling station and submitted to the CSC.

436. The CSC, under the guidance of the PIU reserves the right to increase the frequency of
sampling, should noncompliance by the contractor become a problem and which could result
in additional work for the contractor. The payment of the additional sampling and its related
works will be borne by the Contractor and will be based on a justification statement for
additional sampling from the CSC.
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10. Grievance Redress Mechanism (GRM)

10.1 BR's Institutional Grievance Redress Mechanism (GRM)

437. the Institutional Grievance Redress Mechanism (GRM) used by Bangladesh Railway,
aligned with national practices and development partner guidelines. The GRM is designed to
provide a transparent, accessible, and accountable process for addressing concerns,
complaints, or grievances from stakeholders—especially those affected by railway projects. It
ensures that issues are resolved promptly and fairly, without the need for legal action. Key
Features of the GRM:

e Multiple Access Points Stakehol ders can submit grievances through online platforms (like
grs.gov.bd), in person, viaemail, or through project field offices.

o Designated Grievance Redress Officers (GROs) Each project or division has assigned officers
responsible for receiving, documenting, and resolving complaints.

e Time-Bound Resolution Complaints are typically addressed within a defined timeframe (e.g., 15~
30 days), with escalation procedures if unresolved.

o Documentation and Tracking All grievances are logged in a Management I nfor mation System
(MIYS) to ensure traceability and accountability.

e Appeal Mechanism If complainants are dissatisfied with the resolution, they can escal ate the issue
to higher authorities or appeal committees.

e Gender and Inclusion Sensitivity Special provisions exist to support women, indigenous
communities, and vulnerable groups during the grievance process

438. The Narayanganj-Dhaka—Chattogram and Tongi—Joydevpur electric traction upgrade, the
GRM plays a vital role in: Addressing land acquisition or resettlement issues, Managing
construction-related disruptions. Ensuring community safety and awareness. Building trust
between Bangladesh Railway and local stakeholders.

10.2 Grievance Redress Mechanism (GRM)

439. The Project will establish a Grievance Redress Mechanism (GRM) to address complaints
and grievances made to the Grievance Redress Committee (GRC) about any irregularities, the
GRC will try to resolve the issues/conflicts amicably and quickly to ensure the Project
implementation proceeds unhindered and in compliance with ADBs SPS 2009.

440. The GRM is intended to provide a clear step-by-step process, enabling a grievance to be
examined and prompt resolution established. The overriding principles of the GRM are that it
must be non-threatening, easily accessible, quick and impartial, delivering decisions to the
complainant in an unbiased and non-political manner. The GRM has been developed through
public consultation as well as the application of past best practice on BR Projects where donor-
funds were used.

441. The GRM and Committee is very similar to the set up for the social sector, but simplified
and separated since resolving social issues usually takes much longer than dealing with
environmental complaints. Therefore, the following somewhat simplified process is defined in
this chapter.

10.2.1 Formation and Operation of (GRM)

442. The Grievance Redress Committees (GRCs) will be organized within the Joydebpur, Tongi,
Laksam, Feni, Pubail, Mandabag, Kamalapur, Fotullha, and Shitakunda administrative areas
for the Project. Prior to the start of construction, BR representative will meet with Upazila
Nirbahi Officers (UNOs) or Upazila Chairman along with the local Mayor/Chairman to request
each to nominate Committee members, who could form part of GRC, and meet when the
complaints are received. The GRC will be as follows:

e BR Deputy Director or Representative
GRC Chair

e UpazilaParishad Chainman or Senior Representative
GRC Committee Member

o Female member of concerned ward(s) of the UP
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GRC Committee member

o Local NGO Representative
GRC Committee member (Social)

o Department of Environment (DoE) representative from District
GRC Committee member

443. In order to function effectively, the GRC will have five permanent members, with the DoE
representative replacing the local NGO for purely environmental issues and a female
representing the affected people. In order to convene a GRC meeting a quorum of three people
will be required. Further, the GRC would only be convinced if direct communication between
the contractor, the complainant and the engineer cannot solve the issue quickly. Once the
complaint reaches the GRC, then the GRC has two weeks to render a decision, based on
discussion with both parties involved. The GRC will be used as the third step when filling a
complaint.

10.2.2 Scope

444. The scope of the Grievance Redress Mechanism (GRM) for the proposed Electric Traction
Project on the Narayanganj—Dhaka—Chattogram and Tongi—Joydevpur sections of Bangladesh
Railway. The GRM is designed to cover a wide range of issues that may arise throughout the
planning, construction, and operational phases of the project. Its scope includes:

e Environmental and Social Concerns
o Dust, noise, or pollution during construction
o Disruption to local ecosystems or water bodies
o Community health and safety risks
e Land Acquisition and Resettlement
o Disputes over compensation or land ownership
o Delays in resettlement or livelihood restoration
o Inadequate consultation with affected persons
e Construction-Related Grievances
o Damage to private property or public infrastructure
o Traffic congestion or access restrictions
o Labor-related complaints (e.g. wages, working conditions)
e Operational Phase Issues
o Safety concerns near electrified tracks
o Service disruptions or noise from electric trains
o Maintenance-related disturbances
e Institutional and Procedural Complaints
o Delays in grievance resolution
o Lack of transparency or communication
o Discrimination or exclusion in the grievance process
445. The GRM is structured to be:
e Accessible to all stakeholders, including vulnerable groups
e Responsive with time-bound resolution protocols
e Transparent with documentation and tracking via MIS
o Escalatory with multiple tiers of appeal if initial resolutions are unsatisfactory
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446. This mechanism is aligned with national systems like the Government of Bangladesh’s
central GRM platform and international best practices. It plays a crucial role in building trust,
ensuring accountability, and supporting the project's social license to operate.

10.2.3 Grievance Procedures
The Grievance Procedures Steps Flow Chart is shown in Figure 45.

447. Step 1- The complaints will be advised to first attempt to settle the complaints through
direct communication with the person or by a phone, and call to the local BR office. If the
discussion with the complaint/ community is successful, the contractor will be responsible for
undertaking corrective measures as defined in the grievance decision and recording decision
and filing that with BR, via the Engineer/contractor or the BR.

448.  Step 2- Should the complaint not be addressed within a week; the next level is to notify
the Upazila office and BR of the unresolved issue. The Upazila official will then communicate
either to the contractor or BR and solution will be discussed with the complaint within one
working week. If more time is required, the Upazila or BR should directly communicate directly
with the complaint describing the reason of the delay.

Stop 2: Compliana as Upazila Lowel

A

Step 1: Complaint Beceived at GRC
Oftice in Relevant Union [

|

Register Complaing in GRC's Frescribed
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DC level
!" |
3]
No GRE 0 Hol) huslic Heareg
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Send and Store the Record of
Resobation
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Figure 45: Grievance Solution Steps Flow Chart

449. Step 3- If step 2 fail to resolve the issue within two weeks of the receipt of the complaint
the GRC should be formed and a formal hearing undertaken. At this point, a decision must be
rendered within two weeks or the complaint concerned will be deemed correct and immediate
and mitigate action will be required and fully executed within five days of the end of the two
week period.

450. Step 4- If step 3 fails to resolve the issue, the complaint may proceed to legal arbitration.
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451. The verdict of the judiciary will be final. In case communities and individuals who believe
that they are adversely affected by the Project interventions may submit complaints to existing
Project-level GRM.

452. The representative of BR will advertise information to all respective stakeholders. Prior to
start of the construction, grievance redress steps should be circulated at every relevant UP
office as well as train stations of intervention areas.

453. The BR or representative of BR will prepare the leaflet/poster in the local language
describing the Project work and post it for stakeholders to read, before the start of the
construction. The BR representative will check to ensure that the posters are well displayed
and provide clear contact instructions so that PAPs can get access the support. This procedure
and monitoring report will be reported to ADB in quarterly basis.
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11. Emergency Response Plan
11.1 Introduction

454. The Emergency Response Plan (ERP) is a structured framework designed to prepare for,
respond to, and recover from emergencies that may arise during the construction and operation
of the electric traction system. It ensures the safety of workers, passengers, nearby
communities, and infrastructure.

455. The key Objectives is:

Minimizeinjury, loss of life, and property damage in the event of accidents or disasters
Ensurerapid and coordinated response to electrical faults, fires, derailments, or natural hazards
Define clear rolesand responsibilities for emergency personnel and stakeholders

Maintain continuity of operations and restore services swiftly after an incident

The high-voltage overhead catenary systems and substations, the ERP must address:

Electrical hazards (e.g. electrocution, arc flash)

Fire risks from equipment failure or short circuits

Train collisions or derailments due to power loss

Natural disasters (e.g. floods, cyclones) affecting power infrastructure

This plan is typically integrated into the broader Environmental and Social Management Plan (ESMP)
and updated regularly based on stakeholder feedback and evolving risks.

11.2 Natural Hazards

456. Bangladesh is highly vulnerable to climate-related and geophysical hazards. For this
railway corridor, the most pertinent risks include:

e Flooding
o Seasonal monsoon floods can submerge tracks and substations
o Flash floods in hilly areas near Chattogram pose sudden threats
e Cyclones and Storm Surges
o Coastal areas, especially near Chattogram, are exposed to tropical cyclones
o High winds and storm surges can damage overhead catenary systems and power
infrastructure
e Lightning Strikes
o Bangladesh has one of the highest lightning fatality rates globally
o Overhead lines and substations are particularly vulnerable
e Earthquakes
o While less frequent, the region lies in a seismically active zone
o Structural integrity of elevated tracks and substations must be ensured
e Landslides
o Particularly relevant in the Chattogram Hill Tracts during heavy rains
o Can obstruct tracks and damage infrastructure
e Extreme Heat and Drought
o Rising temperatures may affect equipment performance and increase fire risk
o Heatwaves can also impact worker safety during construction and maintenance

457. Electric traction systems are more sensitive to environmental disruptions than diesel
systems. Hazards like flooding or lightning can:

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECT
Page | 165



Environmental Impact Assessment (EIA)

e Interrupt power supply
o Damage sensitive electrical components
o Delay operations and increase maintenance costs

Risk Mitigation Strategies is:
e Elevating substations and critical infrastructure above flood levels
e Installing lightning arrestors and surge protection systems
e Designing wind-resistant catenary structures
e Integrating early warning systems and climate-resilient materials

11.3 Natural Disaster Detection System

458. For the Electric Traction Project on the Narayanganj—-Dhaka—Chattogram and Tongi—
Joydevpur sections of Bangladesh Railway, a Natural Disaster Detection System (NDDS)
would be a critical component of risk management and operational resilience. While specific
systems for this corridor haven't been detailed publicly yet, here's what such a system would
typically involve. To monitor, detect, and alert railway authorities about imminent natural
hazards—such as floods, cyclones, landslides, or earthquakes—that could disrupt electric
traction infrastructure or endanger lives.

459. Core Components of Natural Disaster Detection System (NDDS) are:
Real-Time Weather Monitoring
¢ Integration with Bangladesh Meteorological Department (BMD) and global weather APIs
o Early warnings for cyclones, lightning, and extreme heat
Flood Detection Sensors
o Water level sensors near vulnerable bridges, culverts, and substations
e Automated alerts when thresholds are exceeded
Seismic Sensors
e Ground motion detectors in seismically active zones
o Linked to automatic train control systems to halt operations if needed
Landslide Monitoring
e Slope stability sensors and rainfall thresholds in hilly areas like Chattogram
o Use of satellite imagery and drones for terrain surveillance
Lightning Protection & Detection
e Lightning arrestors on overhead catenary systems
e Real-time lightning strike tracking to pre-empt outages
Integration with Railway Operations
e Automatic Alerts to Control Centres
o Triggered by sensor thresholds or external warnings
o Enables rapid decision-making (e.g. halting trains, rerouting, power shutdown)
e Emergency Response Activation
o Links to the Emergency Response Plan (ERP) for coordinated action
o Mobilization of maintenance and rescue teams
o Data Logging & Risk Mapping
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o Historical data used to refine hazard maps and improve infrastructure design

460. Natural Disaster Detection System (NDDS) would enhance safety and reliability of electric
traction, reduce downtime and damage to infrastructure, support climate resilience and disaster
preparedness goals.

11.4 Seven steps in emergency response

461. The structured outline of the seven key steps in emergency response, tailored for the
Electric Traction Project on the Narayanganj-Dhaka—Chattogram and Tongi—Joydevpur
sections of Bangladesh Railway. This framework ensures a coordinated, efficient, and adaptive
response to emergencies-especially important in electrified railway systems where hazards
can escalate quickly.

1. Preparedness

Develop and regularly update the Emergency Response Plan (ERP)

Train staff and contractors on emergency protocols

Conduct drills and simulations for high-risk scenarios (e.g. electrical fires, derailments)
2. Early Warning and Detection

Monitor real-time data from weather systems, seismic sensors, and flood detectors

Integrate alerts from national agencies like the Bangladesh Meteorological Department

Use automated alarms and communication systems to notify control centers
3. Activation of Emergency Protocols

Trigger predefined response levels based on severity

Notify emergency response teams, local authorities, and first responders

Shut down power systems if electrical hazards are detected
4. Evacuation and Containment

Safely evacuate passengers, workers, and nearby residents if needed

Isolate affected areas (e.g. substations, overhead lines)

Deploy fire suppression or containment equipment
5. Medical and Rescue Operations

Provide first aid and coordinate with local hospitals

Mobilize trained rescue teams for trapped or injured individuals

Ensure safe access routes for ambulances and emergency vehicles
6. Damage Assessment and Recovery

Inspect infrastructure for structural or electrical damage

Document losses and initiate temporary repairs

Restore services in phases, prioritizing critical routes
7. Post-Incident Review and Improvement

Conduct debriefings with all involved teams

Analyse response effectiveness and identify gaps

Update ERP and training programs based on lessons learned

11.5 Emergency Response Planning

462. Emergency Response Planning is the process of anticipating, preparing for, and managing
emergencies that may arise during the construction and operation of railway electrification
infrastructure. It ensures that all stakeholders—from railway staff to local communities—know
how to respond swiftly and safely to incidents. The core objectives of Emergency Response
Planning are, protect human life and health during emergencies, minimize damage to railway
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Coordinate effectively with emergency services and local authorities

Component

Hazard ldentification

Emergency Roles &
Teams

Communication

Table 47: Components of the ERP

Descrlption

Mapping risks like electrical faults, natural disasters, and human
error

dssigning trained personnel for first response, evacuation, and
Commaricaton

Establishing hotlines, alarms, and coordination with firg, palice,

Protocols and hospitals

Defining safe routes and procedures for passengers, warkers, and
nearby resideants

Evacuation Plans

Tralnlng & Drills Regular sirmulations 1o test readiness and improve response time

Damage assessment, service restoration, and psychological
Past-Incident Recovery T Gl

support
Continuous Updating the ERP based on lessons learned and stakeholder
Improvement Feedback

11.6 Training program

463. Bangladesh Railway has at least ten large projects, which require the implementation of
multi-year mitigative and monitoring actions, as defined in the Environmental Impact
Assessments completed for each component. Most of these Projects are funded by lending
agencies such as Asian Development Bank, World Bank, Japan International Cooperation
Agency, European Investment Bank, Korean Bank, and others, whose dedicated
environmental guidelines must be followed in their investment projects. In all lending agency
or GoB funded projects, BR is responsible for ensuring that pre-construction, construction the
CSC will manage the EMP, with the contractor undertaking the survey. Operating period
mitigative and monitoring tasks, defined the EIA’s EMP, are completed on time, and in a
technically sound manner. During pre-construction and construction, consultant will assist, but
BR will be directly responsible during operation. Operating period mitigation and monitoring will
require field surveys, analyses, and technical reporting by BR to DoE. Further, BR will receive
environmental reports from the CSC, with inputs from the contractor. The CSC will evaluate
and comment on the technical content, etc.

464. Generally, this Project will require four years of construction mitigation and monitoring
(undertaken mainly by the contractor(s) activity and the implementation of around two years
during the operating period (Defects Notification). The reporting requirements will also be
considerable. Therefore, the unit must be trained and ready to take on varied tasks and be able
to report to international lending agencies.

465. The environmental specialist of the PIU will have to deliver pre-construction and operating
period monitoring, data analysis and reporting, and be able to present information to senior
staff, etc. During the construction period, the specialist will operate in an oversight mode,
supervising and interacting with the CSC, the contractors, and the funded agency. The person
assigned to the position will have a background in environmental management and
assessment and be required obtain necessary training, to improve EIA implementation and
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compliance monitoring skills. The specialist will focus on building environmental awareness
among the BR engineering staff running specific Projects, provide technical advice on
environmental issues, prepare screenings of proposed undertakings, and warn BR managers
if a proposed project has any red-flag issues.

1) Proposed Training Programme for PIU

466. Based on a knowledge of the environmental capacity of BR, and resulting from consultation
with agency staff, two training experiences will be delivered (Table 48).

Table 48: Basic Training Courses (tentative)

Suitable for

the BR Staff Duration National International

Session No. Name of the Training Exercise

1. a. Environmental and Social Jr, Mid & 1 Day National International
Safeguards Operation Guidelines of | Senior
ADB, WB, JICA, etc., and basic
difference among them

b. Environmental Management Plan
(EMP) Preparation and
Implementation,

c. Presentation on relevant
legislation, OHS, requirements
Provision of ECC and NOCs

2. a. Land acquisition, Resettlement | Jr, Mid & %, Day National International
Policy & Practices Senior

b. Geographical Information System
& Geo-technologies for rail
management

467. The training course duration, methodology, content will be based on standard international
content and presented by national or international expert(s).

468. The Project will take four years for construction. The Nangalkot, Fajilpur, Baro-Takia,
Sitakund, Kumira, Bhatiyari, and Pahartali stations will be newly constructed; and during this
time compliance monitoring will be needed. Overall task will include the inspection and
monitoring of work at 25 railway stations. Therefore, it is essential to involve local government
and other Divisional/District agencies to support BR with the implementation of the EMP.
However, based on the 4 consultation sessions completed, it is clear that the local government
has limited capacity in and knowledge of environmental and social issues, yet considerable
interest was expressed to get involved. BR will engage this interest and get local communities
involved in compliance monitoring of the contractor. BR will instruct the CSC to devise a
number of pilots programmes with local villagers and invite representatives from local
government offices such as District Administrative Offices, Bangladesh Inland Water Transport
Authority (BIWTA), Forest Department, Department of Environment, Department of Fisheries,
Department of Public Health Engineering, to participate.

469. The cost of implementation of this Institutional building will be covered by the general
budget of the Narayanganj—-Dhaka—Chattogram and Tongi Joydevpur Section of Bangladesh
Railway Project. BR will use funding from loan and ensure that these funds are applied toward
the achievement of the Project’s success. It is estimated that for in-Bangladesh training, the
costs would be around USD 350-400 per person including fees, food and accommodation, not
including the cost of having international specialists deliver the training. Since the CSC will be
required to have international level expertise, they could deliver this training as part of the work
and at no extra cost. The delivery of training courses outside Bangladesh, would cost five to
six times more per person, not to mention logistics, visas, etc. Table 46 includes these costs.
Narayanganj—Dhaka—Chattogram and Tongi Joydevpur Section of Bangladesh Railway
Project.
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11.7 Monitoring Terminal Maintenance, Signaling system, Fire system and Management

470. The comprehensive overview of how Monitoring, Terminal Maintenance, Signaling
Systems, Fire Systems, and Management are typically structured for an electric traction railway
corridor like Narayanganj—Dhaka—Chattogram and Tongi—Joydebpur:

471. Monitoring & Terminal Maintenance

e Remote Diaghostics & Predictive Maintenance Systems (RDPMS) These systems use
IoT sensors and AI/ML analytics to monitor:

o Voltage, current, vibration, and temperature of equipment
o Remaining useful life of components
o Real-time alerts for faults or anomalies
e Terminal Maintenance Protocols
o Scheduled inspections of substations, catenary systems, and control panels
o Use of dataloggers to track equipment status and generate maintenance reports

o Integration with centralized dashboards for asset tracking and performance
analytics

472. Signaling System Monitoring
o Key Assets Monitored
o Signals, point machines, track circuits, level crossing gates, and interlockings
o Power supply units and signaling cables
e Technologies Used
o Edge gateways and cloud-based platforms for real-time data transmission
o Predictive analytics to forecast failures and optimize maintenance schedules
o GIS-based dashboards for spatial visualization of asset health
o Benefits
o Reduced downtime and improved safety
o Early detection of faults like signal blanking or cable degradation
473. Fire Detection & Safety Systems
e Integrated Fire Alarm Systems
o Smoke and heat detectors in substations, control rooms, and relay huts
o Automatic alerts to control centers and emergency services
e Monitoring via Dataloggers

o Fire detection systems can be linked to dataloggers for real-time alerts and
historical analysis

e Emergency Response Integration

o Fire systems are tied into the Emergency Response Plan (ERP) for rapid
containment and evacuation

474. Management & Coordination
o Centralized Control Centers
o Oversee signaling, power, and safety systems

o Use Train Control and Management Systems (TCMS) to coordinate subsystems
like doors, brakes, and surveillance

e Asset Management Systems
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o Maintain digital records of inspections, repairs, and performance
o Support decision-making for budgeting and lifecycle planning
e Stakeholder Interfaces
o Maintenance teams, supervisors, and OEMs access data via dashboards
o Alerts and reports are disseminated through mobile apps or SMS for rapid action
EMP Implementation Arrangements

475. The approved EIA and the certificate from DoE will activate the EIA implementation phase,
i.e., the actions to mitigate and monitor the predicted impacts of Project construction and
operation.

476. BR is committed to assign a dedicated environmental officer and has included that as an
action item in the Project’s feasibility study. BR will address this internally, to establish if such
a staff compliment is available. The EMP has been integrated into the contract specifications,
making it a mandatory set of tasks for the contractor to implement. By preparing and approving
the EIA and its EMP, BR has already confirmed its commitment to following through on the
EMP. Until an EU is established BR will assign at least one safeguards specialist to deal with
the Project safeguard matters.

477. Prior to construction, BR will be responsible for implementing at least seven mitigative and
monitoring measures, according the timetable defined in the EMP, and submitting a final
monitoring checklist for use during the construction period. BR will ensure that the contractors
receive all relevant safeguard documents, and that a training workshop be held to help the
contractors understand the EMP, prepare their mandatory work plan, and deliver the required
documentation.

478. The contractor will implement all 20 mitigative and monitoring actions (EMP), providing
environmental safeguard compliance updates as a section of the overall DCCRPPF Project’s
monthly progress report. The contractor will also submit semi-annual summaries of surveys,
findings, and compliance. During the pre-mobilization workshop, BR or its CSC will review
these requirements, which are all defined in the EIA and its EMP. Construction bid documents
have been prepared with specific environmental Bill of Quantities section to be used for the
calculation of environmental penalties.

479. The contractor will prepare monthly and semi-annual progress reports on EMP
implementation, in cooperation with the CSC appointed by BR. All reports will be submitted to
BR via the CSC. The quarterly reports will include a compliance monitoring checklist, reporting
on the progress of all 20 construction period actions. Incidents of significant contamination and
pollution caused by the contractor’s activities will be reported. Recommendation will be made
for mitigation of environmental damage and for the prevention of any recurrences.

Implementation Time Table

480. During the construction period the work will be completed in around fifteen steps, with
seven of them addressing environmental safeguards. They are:

PRE-CONSTRUCTION PERIOD

1) Preparation of Tender Documents

2) Completion of EIA and its EMP

3) Insertion of Environmental Clauses

4) Invitation to bid using approved documentation

5) Bid Evaluation, Clarifications and Contract Award

6) Relocation of involuntary resettlement

7) Environmental Safeguards briefing and training of contractors

CONSTRUCTION PERIOD

8) Construction mobilisation work commences
9) Contractor prepares Construction Environment Work Plan and undertakes
monitoring
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10) Work continues for four years until completed
11) Monthly environmental compliance reporting by contractor
12) Semi annual reporting

OPERATING PERIOD (Defects Notification Period)

13) Contract Supervision Consultant - working with EU prepares construction period
semi-annual monitoring reports

14) Testing and Commissioning-end of Construction-Defect period

15) Final Environmental Safeguards Monitoring report

Tentative EMP Monitoring Schedule

A tentative EMP Implementation Schedule has been provided in Figure 46.
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Year 1 Year 2 Year 3 Year 4 Year 1 Year 2
Q10Q20Q3Q4Q1/Q2Q3Q4Q1Q2Q3Q4Q10Q20Q3Q4Q1/Q2Q3Q4Q1Q2Q3Q4

Tasks

1. Pre-Construction Period - General and Non-site-specific
Measures

Engagement of a team to look after environmental, safety and risk
managementissue

Approval of Environmental Specialist

Discussion of Scope Of Works
Approval of Approach and Methodology
Approval of Construction Environmental Management Plan

Preparation and Approval of Env Equipment

Preparation and Approval of Env Forms
Preparation and Approval of Env Checklists

Mitigative Measures

Env Compliance Monitoring Measures

Tree Plantation Program

Environmental Training

Env Compliance Reporting

Monthly Inspection Report

Semi-annual Env Report

3. Operational Period (Defects Notification) _

Mitigation Measures

Monitoring Measures

Env Compliance Reporting

Monthly Inspection Report

Semi-annual Env Report

Figure 46: Tentative Implementation Schedule
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Reporting Mechanism for Environmental and Social Monitoring Programme

481. Atall times during the preparation and construction of the Project, BR’s Project Director will
have the final say on all administrative and technical decisions. The key agencies or units,
which will have to play major roles in the implementation of the EMP, are:

» The Project’s PIU with its environmental expertise;
= The Contractor;

= The CSC (usually an international firm) also known as the Construction Supervision
Consultant (CSC); and

= Bangladesh Department of Environment (DoE).

482. BR’s Project-Level PIU: The PIU, will oversee the implementation of all safeguard items
in the EMP and the construction contract. When the CSC is appointed, BR’s technical
management of the work will be delegated to the CSC, but final approval will always pass
through BR. Semi-annual audit reports will be submitted to ADB, who may undertake periodic
inspection trips to confirm that safeguards are fully implemented. The organizational framework
for implementation of the EMP during construction stage and Operational Stage are provided
in Figure 47.

483. BR’s Regional Offices and Staff: The day-to-day oversight to the construction work on
this Project has not been decided but will likely are done by the Regional BR Office and its
Chief CSC in charge. Therefore, the CSC will work closely with the BR’s Regional office.

484. Construction Supervision Consultant (CSC): The proposed framework for
implementation of the Project shall utilize consultancy services from both international and
national companies for the overall management and supervision of construction work and for
preparation of the EA documents.

485. Contractor(s): The contractor will prepare monthly data summmarises and submit these
to the CSC, and work with the CSC to prepare the semi-annual monitoring reports.

486. Other GoB Organizations: The organizations involved in regulating the Project are
Department of Environment (DoE), Bangladesh Water Development Board (BWDB), Roads
and Highways Department (RHD) and Department of Forest (DF), Bangladesh Inland Water
Transport Authority (BIWTA), and local administration (UNO, DC, Police, etc.). They will
provide supporting services as required.
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Figure 47: Safeguards Implementation, Grievance Management and Reporting Work Flow during the Project
Construction and Defects Notification Stage

| | = Compeonent Implementation Unit (CIU)
= Environment and Resetilement/Social Sector Expertize

|:| = As specified in Resettlement Plan
_— = Reporiing/Command/Communication
- = Coordination

E = Environment
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12. CONCLUSIONS AND RECOMMENDATIONS

487. The design of the rail embankments for the Laksam-Chinki Astana-Chattogram rail line
upgrading work takes into consideration the overall strategy for conversion of the Dhaka-
Chattogram rail corridor into dual gauge, allowing broad gauge traffic to use the system.

488. Potential negative impacts were identified in relation to design, construction, and operation
period activities; then mitigation measures were specified to prevent or reduce all negative
impacts to acceptable levels. These results were presented in the EMP (EIA Chapter IX). The
EMP includes a description of when, where and by whom the mitigative action and the
monitoring follow-up will be implemented.

489. Given that all work will be mostly confined to the railway’s Right of Way, there is little chance
that impacts will extend beyond the 100 m wide corridor of impact centre over the rail line. The
likelihood and scale of construction impacts will be reduced through careful implementation of
the pre-construction mitigative measures.

490. No red-flag environmental safeguard issues were identified.

491. The EIA listed 11 mitigative actions needing to be addressed during the pre-construction
period, another 11 during the construction period and 11 during the operating period of the new
rail line. To track the mitigation, work an air, noise and surface water quality monitoring
programme will be completed quarterly during the construction period and semi-annually for
the Defects Notification years of the operating period.

492. Construction period testing will be conducted by the contractor and will focus on biophysical
and ecological surveys used to determine change. The CSC will inspect contractor work areas,
their waste disposal sites, their rehabilitation/revegetation, proper landscaping, re-
establishment of local access and debris clearance from reconstructed culverts.

493. Most of the pre-construction and operating period measures will be implemented by BR,
while the construction period measures will be the contractor’s responsibility, enforced by the
Construction Supervision Consultant (CSC), and overseen by BR.

494. The surface water along the proposed alignment is dominated by the Feni, Muhuri and
Dakatia Rivers. Surface water samples were collected on June and November, 2018 at five
specific locations one station, 50 m upstream and one station 50 m downstream of the rail
crossing areas, for a total of 20 samples. The existing surface water quality test results showed
that, with the exception of dissolved oxygen (DO) the surface water quality is within DoE
standards. Therefore, during the construction period, surface water quality needs to be
protected against any polluted due to construction activities.

495.  Air quality and noise level measurements were carried out on June and November 2018 at
8 locations for a total 32 sample covering day and night along the Project alignment. The data
for CO, SO, O3, VOC, PM.s, and PM1o showed that none of the test result exceeded the DoE
acceptable limits.

496. The existing noise level within the study area varied from 51 dBA to 67 dBA during day time
and 58 dBA to 73 dBA during night time which is above the standard of mixed zone land use
(DoE, 1997), also slightly above the standard of the commercial zone land use, which is the
legal designation for the railway corridor. Noise generated from the construction machinery,
vehicle movements, sounds of construction/demolition of station buildings and associated
facilities will have temporary impacts and for a limited period of time in any single location.
Given the high background noise, machinery noise will raise the area noise levels by <3 dBA.

497. Twenty-one construction stage impacts were identified and addressed in the EIA. These
include: loss of productive agricultural lands and loss of topsoil; impairment of surface water
drainage, constriction of existing water bodies leading to flooding and dewatering, air, noise,
and vibration impacts due to construction vehicles, equipment, and machinery operation, poor
dust control during construction activities; inadequate management of spoil disposal,
irresponsible construction rivers and on river banks, and weak application of occupational
health and safety measures by the contractor.

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECT
Page | 176



Environmental Impact Assessment (EIA)

498. The most serious impacts during the construction period was predicted to be the completion
of a 2—7 m high and almost 20 m wide embankment enlargement, requiring millions of tons of
fill material extending over more than 100 km of rail line. Most of that material will be dredged
(with permits) from nearby rivers, and pumped as a slurry to the work sites. As much ballast as
possible will be hauled by rail and where not possible necessary by truck. As well, most bridges
and culverts will be totally replaced, except those recently constructed on the Laksam-Chinki
Astana Down Line. Other potential problems, including the failure of the contractor to follow
environmentally responsible operating procedures, or to provide proper housing or clean,
hygienic quarters for the workers.

499. Oncetherail line is in operation, access restrictions, air quality degradation in the local area
and safety at level crossing will become permanent negative impacts. The noise modelling
completed suggested that beyond 50 m, from the track the rail line noise will be a minor impact.
The attenuation measures proposed by BR, including improved brake shoes, grinding of track
to make it as smooth as possible, maintenance of, reducing ‘flanging’, wheel squeal and
gradual retirement of old locomotives and replacing them with far less noisy newer models,
would reduce noise levels even more.

500. The contractor will be required to conduct quarterly air, water and noise quality monitoring
and submit reports to the CSC and BR. The contractor’s environmental safeguard personnel
will have to attend a mandatory training workshop on EMP implementation prior to/ during
contractor mobilization.

501. The climate risk associated with sea level rise, and the related adjustment of bridge deck
clearances, were calculated. Although climate change effects for this Project were estimated
to be minor, 0.3-0.5 m freeboard will be added to bridge deck heights, and culvert diameters
will be increased to accommodate the 100-year flood.

502. The establishment of the Project Environment Unit within the Project PIU is essential, and
will both simplify the job of implementing environmental safeguards, and add credibility, since
some experts will reside in BR, overseeing the entire EIA procedure, instead of relying on the
expertise of the outside Consultant.

503. Social impacts especially associated with land acquisition and the need to relocate people
and to use productive agricultural lands, will be significant and will affect thousands of people.
The procedure for determining entittement and compensation is defined in the Project RP,
which BR will follow closely. BR shall implement the actions defined in these documents.

504. BR will fully implement the EIA’s environmental management plan, and both monthly and
semi-annual monitoring will be used to adjust the monitoring programme as needed. Should
data problems be noted, BR will recommend immediate actions to modify mitigative actions.
The appropriate level of environmental oversight will be provided by these activities, along with
timely reporting, and will demonstrate to the ADB and DOE that the natural environment is
protected, while the rail line is upgraded and the system becomes fully operational.

505. The potential impacts at large bridge construction sites were identified and, focusing on pile
driving in water, use of drilling lubricants, work camp operation near the river bank and work
over a navigation channel. To address these issues a separate EMP, designed to deal with all
possible effects that might endanger the river's aquatic environment, has been prepared and
will be implemented.

506. The construction/reconstruction of stations and other buildings will be managed through a
programme of maximum recycling of materials and treatment of all wastes and dust
suppression. Each station and associated buildings will be designed to accommodate sewage,
waste, water, and lighting requirements. Universal design features have been included in all
station designs.

507. BR concludes that that this EIA is complete and addresses all relevant likely impacts and
plans to implement a full set of time-bounded mitigative and monitoring actions. The application
of the detailed CEMWP prepared by the contractors, will ensure that the biophysical, ecological
and socio-cultural environments are not unduly affected by the work or the operation of the
upgraded line.
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Annex 1: Surface Water Quality Test Results
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Water Quallty Analysls Report
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Environmental Impact Assessment (EIA)

Dhaka Water Supply and Sewerage Authority
& CHliga ol ihe Deputy Chisd Microblolsghl [ |
J

MEcmEialogy & cHwrilial Disdalon
(Paala WASA Camiral Labaratery]
hpad gabe, Mahsmmadpur
Phaka-1207, Ted-28122751
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i MppreilEloaean

TURIAS TURGH PG INEEFIRG

CONSIFLTING & CORTRACTING [

Subject: Tesling Peport ol Supphed Suiace Water Sample for “55_8 Fatslls” irem TUMAS TURKISH
EMGIMEERING COMSLILTING A CONTRARTING CO.
Rl Hil, Onate:32-10-2024
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Cuyri of! B maringy: 32105004 - -10-2004

Watar Quality Analysis Raport
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Environmental Impact Assessment (EIA)

Dhaka Waler Supply and Sewerage Authority
a Difice of fhe Deputy Chisl Mombliokogst [ ]

Micmbiolngy & chemical Oinaon
|Ohaks WESA Camml Labaraory]
S e, Kot inemad pur
i = 130T, T4l TS0
E:mail: dviasaconiralibo gy Eiprnailoom
vy b B 71308 B0 D058 A4 BE 08 1ER RACT G 31 0-Fierd
Ud Marmalkiseean
TUBAAS TURKESH ERNGIMEEFRNG
ORI B CORTRAGTHG CC.,

=

Sebjoct: Tasling Report of Supplicd Surfecs Wator Saeple Tor “S5_S Asbugan|” from TURMAS TURKIEH
EMGINEERING COMSULTING & CONTRACTING CO.
MAnfs Hil, Dubo:22-18-2024

[ et PR e (8- iinia b
Doy i Vg 22-10-208M - Do 905008

Water Quality Anplyeis Rogssrd
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Environmental Impact Assessment (EIA)

Dhaka Waler Supply and Sewarags Autharity
Difice ol the Deputy Chief Mk robkodog s [ |
| Migrpbiciony & chemizal Bivizion
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Wiater Ciuality Analysls Report
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Environmental Impact Assessment (EIA)

Dhaka Water Supply and Sewernge Authority
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Water Quiality Analysis Report
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Environmental Impact Assessment (EIA)

Dhaka Water Supply and Sewerage Authority
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Environmental Impact Assessment (EIA)

Dhaka Water Eupply and Sewerage Authority
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Warer Quality Analvsis Report
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Environmental Impact Assessment (EIA)

" Governmant of the People’s Republic of Bangladesh
» Office of the Chief Chemist T4
W N Department of Public Health Enginerring D
M. Central Lab, 38-39, Mohakhali C/A, Dhaka-1212 N e
Phone: 9500 SHIG07. Fac 830258008 , BN wpvsn_0ana g yahca com Lot
Lab Momo: 284/ CG, OPHE, CL, Thata D 02-10-2024

' Physical IChemicall Bactariological Analysis of Wiater Sample

Sarpe ID: CENZ026100013 Samphe Recesving due: 19-09-2024

Ref hiera Mo MNH2020M) & Deted 10-06-2004 Sampe Source: Surace Wik

Sant by M. Naamed Hossahn |, Dhala DishGazpur. Upa:

Cove Tokir Md Naamul Hessab (5 01, 58 6 Pubal) Lioken: Aill-

Sumpde Collactinn date; 19082004 D of Tossng: 1008024011 IVN24

LABORATORY TEST RESULTS:
SU8 | Wakee quaalty paramatars mwm{ Concentration|  Uril | Analysis Mathod LoQ
TewaR. e Reandard | prosont .

1 | Dismoved D2yyen {DO) 0 560 el Mutim ey -
2 G - 2% uGn | Mubimeter

3 A 1545 A - ot Ve | R
4 | Tergersuie 2030 23 C Themuomeler
Cormants. Serpke wass collecied § supolied by clent n non-prescdad Dotk § recalved In ron-ackited coration.
N.E AAS . Alorsic Absorpion Spaciophoiometar, LOGO - Limit of Cuanitation.

Taat Pacfomed by, | Ceountarsignoed/Aporaved by

Sinaue | = . Sunskre
1) N . Sad Ay AL 1] Neme: Wil Sarker };%,
Desgralon Sawph Anayaer B2, 10,2024 Desicnein: Senir Chacsel gy 2,
1
' tolne
2) Noma Taskoadithiee  Aidvin 2) Nme: Wl B Hossan gLl
02,10 29L& dl. Biplab Hessain
Designation Sampls Angyoes ‘ el Designaton: Chist Cremst sy jof Chemis!

Bl bt o B
Cevwra Laboratory Moraknah, Dnaa
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Environmental Impact Assessment (EIA)

Government of the People's Republic of Bangladesh
e DOffice of the Chief Chamizi 'I' s
s Cepartment of Pubbc Health Engineering =
. Ceoniral Lah, 38-39, Mohakhali CF&, Dhaka-1212 b R
Prionz B0 ERATGTT, Faw: B2 DSANLT , Emcit wimee sosin b pihossen b an e
lemmmim;HEm__ﬂ;L;a Dighor 029020640
Phyeical iEhemicall Bacteroboplcal Analvais of Waler Samphe
Sarrpke (I CEHFER100814 Bample Recsirng dake 15002004
R Wi b b WHIO24 T3 & Dinled: 98,0620 24 Bampls B Suriaos Waer
Ethh:.!l.ﬂ.HmmlH:ﬂmHj Dhats, DiatGanipu, Une
Carg Taior: M. Maeml Hosesin |5 0F E5 7 Tongh Uit VI,
Sample Coliecion date. 1502024 Dl o Toaling HA003004.01 1 Q004
LABORATORY TEST RESULTS:
Eu]wa-uquﬂhm &n-gl.utnl!J Concentreticn | Linit | Analysin Meihod LG
........ Standand prReani
1| Cisschved Drpgen (D04 (] L4 | mal | saineer
g %5 1 e S
ET ARES Bl B oH Bl o s
4| Tampersiiog 00 ®1 | °C | Thormomolr
Commants: Sampke s oolpcld & mapghed by donl in nov-prosaibad ko lie & rocateed i non-ackdiod oondilion
LB A3 - Al Al rpian Speckiphetoieer, LOC - Limi of Cuii#im
Test Pariorired by Lountersaned/soproved by
2 =L 1 i _ Bicinanain
1) Mams:ted Sadil Alam Knoery 1} Mama: Wik Sarkr ol
Desknghon. Samete AMaivzer Do otk e . T 1 ]
| 57 (0. 164 Aroe: OO CIOMEL 4 bt
21 Name: Tasime Akhisr 25 Nama M. Bplsn Hassag :l;‘{‘;;_'l;“H‘f’ :
Desknofion: Samphe Anclynsy - L rL9-1 LA D raboes: Cie] Chaimesd l:..{:”_-,,..nm?m .

Ciariral :;'h'l-'r-:'l.lﬁ'ﬁ‘f'l-'ﬂ i:ﬂ. i.'h'.nl..é.
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Environmental Impact Assessment (EIA)

Government of the People’s Republic of Bangladesh
Office of the Chief Chemist T4
nt of Public Health Engineering - ;
Central Lab, 38.39, Mohakhali C/A, Dhaka-1212 o
Prae: R402 5681607, Fro: 83420432007 Enval: wqrmn_oeskral | by shoaucom LY T
Laks Mamo 234/ CC, OFHE, CL. Dhaka D C2-10-2004

J Physical /Chemicall Bacteriological Analysie of Water Sample

Sample (D CEN224100015 Sanpe Racehrg 089 15.06. 2024
Ael MoTe N MNHIZO2ANI & Diaed: 19082024 Serrpre Source: Surface Woker

Seat b N, Nazrnu| Hosesin |, Dnak3 Dist: Narsyangany, \Upa:

Caro Toser: Mg, Naomad Hossan (S 23, S5 8 Fatuleh) Linborx, VAL

Sample Caliocton dote; 18-08-2024 Dk of Tesing 1QCQZ4-011 002024

LABORATORY TEST RESULTS:
Sl | Water qaality porametors BW Concentration| Uit Anzlysis Nethod Lo
i S Standard presant

1| Dissohext Oxypen [DD} 60 56 mgL | Mullmet

2 |EC . L3 1Sem | Mdirets

3 | €585 A - pH Yoter
4 | Tempeilun D | M8 T | Trmomenr

Commants: Sample was ccfiecd & suppbed by disot o rongrescibed bote & resered n mmtfcdcm
N & AAS - Alamic Absarpiion Specrephatomotnr, LOQ - Limit of Quandlaion.

Cauntersigned’Approved By

el Padormed Dy
. Sanaire
e
1. Hame N Sadd giam irosn 1) Nara Mita Sanel Y ED
w"ﬂm Sa Moy — m“uﬂmmm! r
N ol to-'l_n’-‘f “Pidwrioo
oM
2) Mame: Teskna Abies 2) Name: Md, Gl Hessan d°;:‘:",, 1
Destgnathn Samphs Arayzer 02,0240 4 Designator: Chisl Qremal O chl;'%angxscln

Sl — ~ ORI TG Fes i Ergmeeing
Comal | hmakyy 8chakng), [hala
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Environmental Impact Assessment (EIA)

Government of the People’s Republic of Bangladesh
Qffice of the Chief Chemist r A
Department of Public Health Engineering e @
Central Lab, 38-39, Mohakhali C'A, Dhaka-1212 x g
Priane. 63 02 0501927, Free AB024632003 , vl weris ontral fab fiyoho cun T
Leb Mamo: 330 OC, DFKE, CL, Ohsks Delo 18.10.2024
' Physical IChemicall Bactesioloaical Analysis of Water Sample
Sanple 1D, CEN2D24100140 Sampis Recely g date 0-40-2024
Ref Memo No: NHEXZ6WI & Dated 01102020 Sampia Souroa Surfacs Watr
Sont byiazmd Haran Kamaleper , Chako, DistDhaka, Upx
Care Taker Negvul Hasan (Savpie : 03) Uman, VI, Xaralspr
Sampse Codecfon debe D1-10-2024 Cae of Testg (MA0R022-13"10722024
LABORATORY TEST RESULTS;
S1¥ | Wator quaiy paratratars Singladeshy Concentrsbon|  Unit Anaysie Mothod Loq
o | Swnds present | —
1| Desscived Oxyyen |CC) 60 610 mol | Miltmedr .
2 |EC - HD uSem | Mulimewer
3 | pH A30.5 71 - pH Meker -
4 | Temperstue - 2590 T | Thermomesnr -
Commants: Sampe wis cotecied & suppiied by dent
B! AAS - Alarsc Absorpdon Specrophormense, UYS - UV-Visibe Spacrocholometr, LOG - Limitel Cuarmtation,
Test Pacformed by CounigrshnediApproved by
Seture Sandue
1) Mame Md, Salfl Nam Krosns _;&Qm“ 1} Name: Mbs Sarker
Decgraton: Somple fndyzer 6. 102024 Dasgnatisn: Senior Chemist | -
: L§1tal ey
2} Name Tasima Akttar g 24 Mavo:Md Bokb Hoseety y ) By vt Hossaln
Das gyrson: Sanph Anclyeer 419 Jay s Dasignatioy: Crief Chamist Chief Chorast
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Environmental Impact Assessment (EIA)

Governmeant of the People's Republic of Bangladesh
Office of the Chief Chemist 14
Department of Public Health Engineering -p
Central Lab, 38-39, Mohakhall C/A, Dhaka-1212 o n 20
Prow §507-9331527, Fax EB.020332003 , Eme: wansc_contrd_labillyshoo.com fadta
Lot Meme: 2340 CC, OFHE, CL. Dhaka Dale: 02-40-2024

Physical [Chemicay Bacteriological Analysis of Water Sample

Sample (D: CENDRA100019

Samplo Rozehving date: 19:08-2014

.H. Nams N NNHEZ024N( | 8 Dated: | 5-09-2024

Sampls Source: Sorface Wiker

St by Ma. Nazmul Hosealn |, Dhaka.

st

Carg Takes: M4 Naznu Mosssv Pahastali

Usicn, VL

Sariphs Cokiscion dane: 1905204 Date of Tosting: 19082024-0110/2024
LABORATORY JEST RESULTS:
619 | Wetsr cuality peramatees Banglsdhal| Concontistion| Urit | Asalysis Method L0g
_ Standard | peesent -
7| Dissowed Giygen 00) 60 o | Nubmater
7 |EG - 24 pSkm | Mulimeter
T 5505 & — W Vo
cmpnrie 0K 758 T | Themmometer

Cowments: Sasple was odlocknd & supplind by chaet s non-proacibed botie & recehved in non-zodiies cond i,
M B A4S - Atomic Abagmtion Spacrephotimator, LOQG - Limit of Quartitdicn.

Test Pedormmed by
1} Name M4, Salfud Al Khsiu
Desigretion: Sarpls Mg yeer

2) Name: Tashma Abhles
Desipction: Symals Ma e

-

o) 10 . 904

Sinatre

b

oL .)o‘o\_r)(y

Countargigned Approved by Saasture
1. Kame Mba Garkor
| Desigraon Senkr Chevest

2) Name N, wms@-!'r-‘;-

2f 1020y
Designuforr Chief Chappey Biplab Hovsain

Cirot et
Depatwant ol iz Hzaf Engnemnng
Comml Labermiary Mohalhak D8skd
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Environmental Impact Assessment (EIA)

Government of the People’s Republic of Bangladesh
Office of the Chief Chemist T A
Department of Public Health Engineering oty
Central Lab, 36-39, Mohakhali /A, Dhaka-1212 .l
Phon OIS Fae S A2RRIND , ETal s canki_ 5SS yehac com e
Lab Mana; 33WCE, DPHE, CL, Dhakg Doe: 16-10-2024

' Physical i{ChemicaV Bacteriotoglcal Analysis of Water Sample

Samgle 10 CENXR4100141 Sanp Rotolng date 01-10-2024
Ref Memo Mo NA2024%81 5 Dated 01-10-2024 Sorvpie Souron: Surfass Waler
Sant by Nezmul Hassa Jopdabpur | Gazgur, DistGoiper, Upx
Cere Taket: Nazmul Hasan (Sampie : 03] Union:, VIl Jeycetpur
Sample Celbyson dme 01.10.208 Dete of Tegting 0110202141 302004
LABORATORY TESY RESULTS:
SLY | Water qualty pammeders Bm.lh] Concantration | Urit Analysis Wethed Lca
horr b Standasd present
1| Dssaived Coppan (0D) )] €15 wol. Multrmalcr
2 |EC : 1Y LSm | Mty ]
LTI 6545 40 - pH Moler = - |
A | Terpersirs e 2.3 T Tremmomelr ]

Commans: Sample was 2o8eid 8 duspbed by dient
NB AAS - Ateenic Absrplion Spactrophetomatar, UVS - UV-Vigitdo Spectroptolometyr, LOT - Limik of Quavitaton.

Test Peifoomed by, Sgmahee Courters gnod/Aparcyved oy Sigrishirs
1) Nama:Md Saful Alam Khosni H(a 1] dama: MiaSarter
Uesnnabion: Samgle faakyzn i Designaton: Senicr Chemist .
Wolo7e2a pri
2) Name: Tasims Adainr %‘4‘! 2) Neme MY Blnhbuon“d‘ a]plab'ﬂ‘;gssuin
Deaignation: Samgle Asalyzer 14+ 12025 & Desgnaton; Chef Chemist ~ Crue| Chemist -
Le e

Cenka! Lanoratory Monakiai, Chika
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Envi

ronmental Impact Assessment (EIA)

! = o Govermment of tho Paopie's Republic of Bangladash
v B ‘,'|| Office of the Senior Chemist T 4
'il AN o Dopartmeant of Public Health Engineering I :
S Comilla Zomal Lab, Ranic Bazar, Comilla el o |
i Pipra FRLTAIET Ean:  Bmuleqeae comi anmnslbiyTypahon oo
Lah Sherme 541 DPHE Zosad LAk Curmilla D ADREE ST
. Physical iChemicall Bacteriotonical &nalysis of Water Sample
Hanphe 10 COND EATE01 54 Sarmpla Reosing datn
fost, W kot MIVEL Fpiway & Liaken; SUEELM AP Souns: Uhers |
B bt szl Wosmnin Bingladesh Ralney . Dhka  OlatConila, et
s =— = e : |
Firrs Tither: 551 Humera, Budace Wler Kamh, Yil: |
== {
Sanple Colkdion dak Dabe of Tosling, SO0 R-ZRAN R0 |
R TEST TH:
I I |
{818 | Wader quality paramoters lEmglu:Ilu Concorfralind|  Uni fmalysis Matnnd I Laga
E | Standant |  peesest . '
1| Dessctved Chasgan (240 it} 4B el Khbsmeatun [
7 |EC W | ubem | b '
BRI EE T B | - | pHmawe
(74 | Torperles = T VR N T Tiermm ek -

Eomeants Samgin s molosied & sapcileg b chent L0 Lol Quardbzzfon, 05, Barghaos Dring Slosdad A5 Ao

AR 0 AR S 0 M HC TR

Tt Perlarmed by

11 wbme Eache hidsaida Das

| Desgasadaege Amh.?ﬁsm
L1 Ham _..'.'m-
Diesfpglioe

CourmersKnecvapereisad
1.3 Pl Kana Lal Das
Desipraation; Juskor (ol

21 M.
Lesmanom:

i Dy

oy

Ak
s afeal o4

AaTEEe
e P e
dgzral Laperstey Comia
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Environmental Impact Assessment (EIA)

|y Government of the People’s Republic of Bangladesh
- R Office of the Senior Chemist ¥ 4
M Department of Public Health Engineering v p |
\P o/ Comilla Zonal Lab, Ranir Bazar, Comilla )
— Frone 081-T6107, Faz | B wymes_consl sz bt @y abvoo, com d 1
Lah Memo: S82 DPHE Pond Lab Cumila Dade: MM
Physical IChemicall Bacteriological Analysis of Water Sample
Sarcke 0 COM2024050155 Sarpke Reneiving dats
Red Memo Ho: SILBD Ralvay 8 Daned: 2100002024 Samgk Sourte: Clhers
Eant m.? Noimu Hegzan Bangncesh Raiwoy , Dnaka DetComia, Upa:
Corn Takar: S5_2 Chinkd Astens Sarface Waky Unart, vl
Semcie Colincton cale Dam of Tosthg: 20020 24-260672024
LAEORATORY TEST RESULTS:
A | Water quality peramotens Concentrotion  Unit Anilysas fMathod | oo
| Standard prasant |
1| Desolve Crygen (DO} () a8 my | butimetar |
¢ |EC . 28 uStem | SAibimetsr {
YoM 8586 897 | o Mk
4| Taveomrsz 20K 33 J 0 Thvr o mekar [ -
Commwents: Sample was colected & sugpied by the dient LOG Linil of Guanlization, BDS: Bagladesh Diinking Standond, AMS” Akaric
Absarbian Specrophormeir
l |
Teesl Patfonnes by, | Countersianed/Approved by

1) Name Sxhawianaga Doy
Dasgraton: Saage dnalyze

20 Moy
Despnaton:

|

1) Nonve Kana Lo Das
Cesgiaton Joney Chumest

2) Nana;
Desgnaten:

S
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Environmental Impact Assessment (EIA)

[ ) Government of the People’s Republic of Bangladesh
' i \ Office of the Senlor Chemist 1.4
( . Department of Publie Health Engineering Iy
- Comilla Zonal Lab, Ranir Bazar, Comilla i
= Frowe 0178167, Fae | Emai wopeso. coniaaraiat yaionscn
Labs Womo: IADPHE Zoadl Lab, Dumia Dets. AWKV (T4

Physical IChemicall Bactericlogical Analysis of Water Sample

Sanple D) COMA24000156 Saumple Radorang dete
| Ret Mema N NAGD Fiabway & Oalod 23082024 Sampla Sowre: Obers
Sert by Mo Nsewurl Hssn Amgladesh Ratmay , Dbk OstCarsl, Upa =
Cave Tabe: S5 3 Lutsam Surtaos Wale Utene. Vil
Sample Colochon daln: Date of Toshing: 20N 2500008
LABORATORY TEST RESULTS:
518 | Vmtee quality paramsters Bangladeslt Comcontration|  Usit Analysis Melhod ‘ Lo
N Standard present I
1| Dascived Oupgnn (24) an 846 mgil Nutinalx
7 |E 124 pSem | Nunmewr
3 |# s ises | eE [ | Mubnes |
4 | Tergenive a0 0 T | Themometer I -
O-Turans Sampka wis tubecied & supplicd by he clnt. LOC- Unill of Cuantidzition, SNS Banglakdh Dinking Santand, 445 'f:;:n-
Abisuiliton Speckophiacemedsr.
e SHnMwe ‘
1) Nawe: Sachchidanands Das 1) Mamwe KaveilslDas ‘
Dosgraon: Sanpie Antyss Dasgnadox: junor Crarye ﬂ)ﬂ“
KANA 24
; Jafier
21 Nawe: : 2] Mafw [ o .
Deseruton; Dasionaton Lorw Laseatory, Cumida l
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Environmental Impact Assessment (EIA)

—— — —_—

Government of the People’s Republic of Bangladesh
Office of the Senior Chemist 7
Dapartment of Public Health Enginooring ™
Comilla Zonal Lab, Ranir Bazar, Comilla o

Phose 08575157 Fax: . Emal: wyrae conrl laacoafiab psbon con

4

Lab Memo B84 DPHE Zonal Laa Curvils Dote 200002024

Physical IChamicall Bacteriological Analysis of Wator Sample

Sangle 1D: CON2024180167 Sarple Racarng dale

Rt Maroo Ho: NIED Radesy & Catact 23002004 Sampla Sowee Ofars

Sanl DyMi MamlHnsaah,M\u!ubR:ﬂw, Chakn DistComia, LR

Ciwe Taker 55 4 Maccbag Sudace Wels Union, Wi

Sanple Colacton dato: Dake of Testng: 20072024 20002004
—

LABORATORY TEST RESULTS:
[ = L e ] ‘

518 | Wator quably parameters Bangladeh Concenratizen]  Unit Angiysis Nothed | O
4= . Sandwd | prasord |

’ I Casahved Coygen (00) (il A% mgl | Matiakr
2 |EC : (5 pSem | Milimake '

i l we G585 7.25 Wimotr [
i Tewes T G| Tt =
Comnnents: Smph.-u w.hd;ﬂ;istpﬁns by P clesd LOO:Jni{r_JOtumm;c—L— BO& Wo-m;gsﬁm_m MS ﬁno:
Aosrahinn Specioopholorme e

Jex Pedfermed by

1) Name: Sachchdananc Cos
Ogsignaton: Sample Anakyze

CopmersgredApproved by Skt

1y Maenw ¥grol L Das |
Desdanado: Juny Cramist 06,.( |
ANA} x
5 wm ‘”x

) Nasa;
2) Haee 2) Namx rfeboirs e |
Dasgnatom Designafuy deral Landayry Oyriin
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Environmental Impact Assessment (EIA)

s
"n% Government of the People’s Republic of Bangladesh
‘ Office of the Sonior Chemist T
. Departmant of Public Health Engineering Py
——r Comilta Zonal Lab, Ranir Bazar, Comilla | =B
Pacos 19175187, Fac | Emal wirse_oomilo oesthe s hoo oo 1
Lab Memo 565 DPHE Zons LanCumila Datw JMYJ’ZDQO
Physical IChemicall Bactenological Analysis of Water Sample
Sangpse 1D COM024D30158 Samele Rooereng dak:
Rict. Mimo Ko: NABD Reswarg § Comd 2308/ 200 i Sampls Sasca Othars
Sant b A Naaiul Hossain Sanqlodesh Ratway | Dhaka Dst:Comifa Upa: B
Cane Takar 555 Ashugony, Sufoce Wale Urtionn., Vi |
. — —
Sampo Coleoson dste: Dale of Testing: 23242032024
LABORATORY TEST RESIATS:
SI¥ | Water ity paamotars Bangiadost| Concentration|  Unit | Anaiywia Method LoO
I ’ | Standad | prasam !
|| Dessoled Orygen (D0) 0 245 moL | Mubmely
5 | £ 3 ME | umem | Wiy i
ESC 6585 701 T Mk =
i l Tanpessturg 2030 34 C Ihermumede =
Camments: Sampbe wats ok & suppbad by D il LOO. Lirk of Crantizaion, BOS Bsngadesh Drmkrn Sardont AAS Alins
Hocoxttion Spockoohoiimneter.
Tes! Patlormed by: Countarsgned Aaprowad By, ;
et . Sipatao
11 Mo Ssdudidanands Dis N ) 1) Nerse Koom Lol Das
Cusigration: Sangia Anatyzal M . Dasgnanon Jusar Chems A}n‘
Tl 3y KANA|
21 Koea oo 2] Nare Juner Jg«t
Cresnnativer Dasgnaton : I.«: Ladesstoey, w
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Environmental Impact Assessment (EIA)

Dhaka Water Supply and Sewerage Authority

* Office of the Deputy Chief Microbiologist I =
e gl Microbiology & chemical Division
(Dhaka WASA Central Laboratory)
Asad gate, Mohammadpur
Dhaka-1207, Tel-48122751
E-mail: dwasacentrallaboratory@gmail.com

Maomo Mo, 113,61 W520.00.00.001.2024.164. MCD Diata OT-10-2024
Md. Mazrmul Hossain

TUMAS TURKISH ENGINEERING

CONSULTING 8 CONTRACTING CO.

Subject: Testing Report of Supplied Surface Water { 06 Nos.) Samples from TUMAS TURKISH ENGINEERING
CONSULTING & GONTRAGTING CO.
Ref: NIl , Date:01-10-2024

Daile of Sample Received: 01-10-2024
Date of Tesling: 01-10-2024 - 06-10-2024

Water Quality Analysis Report

. Drinking Water e
Standard Tongi, Fatullah Pahartall, Analysis
e Parameters | Unkts [ gladesn | WHo- | Dhaka. | TP | nacayangan) | MEMOBRE | o rgong, | AP | ethinds
| P | ECR 2023 2011 —
1 | BOOs ma/L - - 13.9 15.4 11.13 17.6 20.7 179 5 ey B0 1kt
‘ 2 | Nitrate fasNO) | mgfl | 45 50 521 | 380 | 437 415 4.88 530 | g e |
NB: Results are applicable for the above mentioned sampla,
bow) Ya” At e G
o OENENI AT OTI020M 1250PM | OTAOEDMZSAPM 0 OPAO20MO0330PM 070202 0300PM
Md. Alsdur Rahman M. Rubul Amin Hasng Hena Rahmsn Tatiming Begum D, Mil. Alarmgis Hossahn
Lab, Assstant Agsisian] Chemist Ansistant Microblofopgist Chesmist Depufy Chiet Microbiologist

MB: 1. Samples supplind 1o the laboratory by client.
2. Thie report ie valid only for parieular sample tested and con not be used for publielby.
1. Reports are not alfowsd to be used or reproduced for any commerdal purposa.

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECT

Page | 204



Environmental Impact Assessment (EIA)

Dhaka Water Supply and Sewerage Authority
Q Office of the Deputy Chilel Macroblologest [ —]
. \ Micrabiology & chemical Division
{Dtagkes WASA Contral Laboratory)
Arad gate, MotRimvmadgour
Dbakaa207, Tel 4122751
E-muil: dwanncendrallsborst ory@gmall.com

Woren NSAE 113 5102000000 1191 2004, 164 MED Oale OT-1D-2004
Nl Migermd Moosad s

TUMAS TURKE ENGIRERING

CONSULTING & CONTRAGTNG €O

Subject: Tasting Report of Supplled Surface Watey | 05 Nox.) Samples from TUMAS TURNISH ENOINEERING
CONSULTING & CONTRACTING CO,

Refz; NIl , Distec01-10-2024

Dats of Sewrgie Recd ved 0103700
Duis of Toang 1-10.2004 - 0810 2004

Watar Quality Analysis Report
C Drinking Water
p . Uy §ooeesn Fdard owobapur, | Joudebpwe, | Ashogorg, | Laksie, N, Anabpiie
bl Hangladesh WHO- Dok, Gavgur. S 8are Comila.  Ohittmgong. Methods
Ecn2oas | o
L | oDy meL o - 12 205 Ju.e he .3 SonEen
| Nirate (s MO} |met | 48 50 6.19 aaz 530 as 530 ——
ND: Rasuis cte app bealde for the dhove mendon nd smnphs.
bans) g” et ety o
07102035 1234 PW 0702024 V348 PO U IAPM 07102600 OFH MU B 10200 0000 1WA
MNe. Ase larraan Rl Awen LB SR B Toh o ae Degen v WA Mavrget ¥ rancls
Lab, Asemtant A xant Chowndt At Marobiongs CAerven Dy Oved Wermsiotog o

N L Derplos seppbec S B laboralary by dianl
2. This mportis vl i orvy for pa rcad ar aawgd e tmind and com ned be wsed iy pobiery.
3. Roprts e o0f 280mal 3 U ssed! O (i ncdetan! Ior sy coemet ot perm i
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Environmental Impact Assessment (EIA)

Annex 2:
Ground Water Quality Test Results

IBTATR 3 rY T FETLRTIT Py Fosin Lcfier

Dhaka Water Supply and Sewerage Authority

D#fles e this Doty Chis! Micrabiciogta | |
— Misrnbiciogy & chemical Brlsian
{Dhaika WAS & Conirad Laksarabory)
Rcnd gatn, Mo baread pur
Dhake-1207, Tel-481227561
E-mall: dwasacerarallabocniorydgmall.com

M Biocd B 115 1T 0000 0 040 S024. 165 WO Olniw 24- 1025034
Bl Mzl Voeamn

TUMAS TUAKIEH ENERETARNG

CORERLIL THE: B COMTRAZTIMG G0

Eaibjert: Testing Faper of Bopplled Under g rocsd Waltar Bampla for “B8_11 Kasadspas™ from TUMAS TURKISH ERIINEERED
COHSULTING CONTRASTINGG 0.

Flal: M, Do ke w2 On20ed

Pote ot Garspis Rrosksd: 22102024
st ool Tenwting: #32-10-2034 - 32-10-200%

Water Guality Analysis Roeport

T I Drinking ‘Wl Slnsdass
54 Parararers nits | Bangladesh ECA WHI-2311 Ditaines Rasult Anshyaly Metkads
| pos )
t | irea mgiL LERT ik .44 e et
| 2 | Manganese mgL 04 a4 i FhH i

HB| Arsulis e appioable lor 1na abaen mansonsd sarrpe

fem ) "ol i e B

Jptpetpdrbal P RI0NEM 0P BN 12 2T P I RERLIRAS P DM BEILPM
i e Fiatrwin . Pl v Fanra basd Rabmim Terwias Fegurn [ Mg dig=ups Foanam
Ly Ak el ik a | Chara il Baacurd blimiden ol el Gy Skt Witrbbaibag el

HE: 1. Samples suppied e ooy by cient
& This regerd boveded onlyp for pariiceber samsdn tenbesd and can vl be cmec] ke gulaicrty,
3, Pepors e ot ok [ be used o repeouosd ar any sl el purposs.

Wi il
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Environmental Impact Assessment (EIA)

IBTARR Y 10 FY T FETETIT Py Pl Lofer

Dhaka Water Supply and Sewerage Authority

Defics of the Deguty Chis! Micrabiclogist | |
e Microbiciogy & chemical Divisian

{Dhaik WAS & Conirad Laborabory)

fusact g, e karmrad pur
Dhake-1207, Tel-28122751

E-mail: dwasacerdrallabormionsigmall.com
M Biocd B 115 1T 0000 00 048 S024. 165 WO Oniw 24- 1025034

CORERLILTRE: B COMTRACTIRG GO

Enibjent: Testing Fapert of Boppldlad Under g rowsd Waltar Bampla for “88_10 Pahamoll™ from TUKMAS TURKIEH ERGINEEREG
COHSULTING CONTRASTINGG 0.

Flal: M, Do ke 22 -2

Cote oot Garspde Feged s 224102024
et ol Tt 352102024 - 22-10-2374

Water Guality Analysis Boport

! (Dvirkineg Wi 3inadsedy
54 Paramurters Unfts | Bangladesh ECA WH-2311 {irtained Result Anaiyals Mettads
2021
t | o mg'L 0314 03 051 T P
| 2 |Manganese mgiL o4 o % it

HB! Fedults e apphoables lor 1ha abaen mansoned s rrpa

fom ) ol i e B

Jpnnend rbal P RI0EM 0120 P 20 12 LT BE1RLRASPM M AnMS BRIIPM
i dipwsr Fiatrwin . Pl v banea basd Rabmm Narwirs Fegurn [, Ae. digerups Hodnam
Lt Ak sl ik 1] C*ara il Baacutrnd bimien gl il Gty Skt Witribaiag el

HE: 1. Samples suppisd Iohe ooy by cient
. This report b el only o pariicsta savicde eniied and cin o B uasd ior guliciy,
3, Pepors s ot ok [ be used o repeodosd 3ar any sormerclal purposs.

Wi il
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Environmental Impact Assessment (EIA)

IEPL N P il FETRHT W Py Lo

Dhaka Water Supply and Sevwerage Authority
A C#fien ol ihe Deputy Chiel Mz robiciogtss [ 1
e

Missabislagy & chamical ISieion
{Dhalcy WasA Central Laboratong)
Assed gula, Mebaresadgur

Dhaka- 1207, Tel-B 12270

E-mall: dwasooestrallaboraioryFgmail.com

i PlocE. 1151 B2 0000 [0 D4EL FT4. 138 WCD ke 24-10- 2124
Bl Nmrrrl! Heesan

TUWAS TLAKEEH EN GREEANG

DR ILTING B GOPTHAG TING 00

Subjert: Tesing Repoet ol Supglisd Undargrours Water Sample for "55_ 9 Joydebpur” from TUMAT TURSESH EMGINEERING.
COMBARLTING CONTRACTING CO.

Ant: Mil, Oaks32-10-2054

Dk o Sar pie Recervad: 52-10-3024
ol Tamlingg: 22-10-200- . 20102054

Water Quality Analysis Report
\ R .
g4 Parassliza Unilts m# ECR WD Dllakiod Rl Analyali Mathady
[ 1 [wm mal -0 [ [(e] [ —r—
7 | Manganess mad. o4 e | 2,038 [—

IHB; Fleaplis aee applicasis lor 1he above msionsd wamps.

heet) lig” ity G s

- T BT P i - 10-2A024 O1=30 __.':.'i-lll-\m-l 12aT Pll_ B e FL I HE] I-lll_"_ mmf&nrﬂ
Lmh, Anziciars Ansivigri L hermi Angrant Nicmiscingd Crwwrind Doy Chier! Wiershinks g

MNE: 1. Samplid soppied 10 B Woritorny by dand
2. Thig raga & walbd ooty for parkoolar eamgds tesded and can ree bes sad tor pobcry
3 Reparts i rioh alkraed o ba ussd or epeoch esed o1 iy Sormirmeml e o,
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Environmental Impact Assessment (EIA)

IETH74. NI P IO NN e Dt L

Dhaka Water Supply and Sewerage Autharity

Oflice ol this Disputy Chisl Micsobisiogist | |
e — Microbilalony & ctsmical Didsian
vy {Dhalcx W A5 Ceniral Laborabong)
Assd gite, Mahammadpur

Dkaka- 1207, Tel-40122761
E:mail: dwasaperiraia borm onygmail. com

Bliorrss: Mocd B 110 S 10930080 00 048 2G04 188 Ksh Nk 24-115- 203
Wl Mt barson

TUKAE TLREISH BENGREEANG

COMSLILTINE & GOMTIACTING 50,

Sutjsot: Tosiing Report of Suppled Underground Water Sample for “55_6 Pubail” from TUMAS TURKISH BRGINEERISNG
COMEULTING GONTRASTING CO.
Aint- b, Dako 2 10-2054

Prim 2! Sampm Moo 78 10-2024
Dot il Tirsting: 220102020 . 20102580

= = Waber Stardards
gH Parasalisa Uslta qut;dﬂn:ﬁ ECR WHO-2511 Dikalaod Resolt Anahah Methads
| 1 iem maL .-—{I-'-Sj'l} 03 043 Fromprememama s e
2| Manganes mg. od o4 048 it

HE; Flgulis ore spplicabis jor e absyve mamionad samplie

o) "l s Burns

 shein sl Ci Mo SO e A ] _Etheet e oz, sy sk B e
i Akehr Aatren M Aufrel Arin Hfaman Hers Sakreas Tnhrinn Besarr Cv. M2 Ty Hoanan
Loty Arsicmam diggriar: Chasrimi Samzzr Miorseoogod Tharrmd Copraiy Chied Werobeizgial

MB: 1. S plis sopiiiod 1o 1Ba labaradary by ol
2 Thes repeo i vk ooy for parfcular sampls fesied and can ran be used Tor puisbcity.
3 Meperts aow rick aflrwc B b used o g rodused S0 ANy SemmesSal proipoid.

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECT

Page | 209



Environmental Impact Assessment (EIA)

IBTLTN 818 P SRR Y e | e

Dhaka Water Supply and Sewerage Authority

& Oifica of thi Dapaty Chiof Micrabiologist | |
i ’ Wicrabiolegy & chemisal Dividen
) [Diakn WASA Contral Labertary)

Azad gate, Mohammodpsas

Dhaks-1207, Tel-ER12375
Eemall: dwnsseenbal st ado rgidg mall oo

Moz Mo B 11 380199500 (K0 080045 2500 185 D Dotz 24- 702539
Wi Smrrvsd Hoxmain

TURLE TLIRHIEH ERGMEERHG

CORGULTING & CONTHACTING G0

Subjeot Testing Anport o Supplind Linderground Water Sampie for "S5 7 Tengi™ fom TUMAS TURKISH ENGINEERRD
COMSULTING CONTRACTING 0L

Fof: Wi, Dain:2 2 10-2024

Ciies o Sawrrpds Fscarssct T2 55- 70040
Cwim ol Tamfiogy 22 1G-2004 - 205 18- 2004

Water Quuality Analyals Repost
' [l _____Drinking Wiater Sandards |
™ Parametan Lisie BuaghedB ECR | Lo Obizinzd Resul Ararrysiy Mrthads
m = e e e s
T |wom mp'L 2.31a CX] 0.7 Pttt i
- J Mangarese gl n4 o2 o2 o

IKEL; Bapuils aie appicabis fn the shive menlored armpls.

o) Rl Pty i ftrsasc

R B N, s
i e Rarman Wil Rihud Amin Herar Hierva Pashrin Tadewng Begam Dr. M. A rgir Flonaain
L, Essiziani Agsiwnnd Charid At | Lo bl Cromgt Teapaty Gl omhaingind

ME: 1 Garepies supebad b 10 Sy By SRR
2 Thes seqei bk valid oaly for partiouior sarmple fewied and cannol Ba s e puldely.
3 Reporis are ror alowed 1 be sl o1 Peprosuced fo0 Gy 0Emm eroll pupoen.

m
o k.
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Environmental Impact Assessment (EIA)

IBTLTN 818 P SRR Y e | e

Dhaka Water Supply and Sewerage Authority

& Oifica of thi Dapaty Chiof Micrabiologist | |
i ’ Wicrabiolegy & chemisal Dividen
) [Diakn WASA Contral Labertary)

Azad gate, Mohammodpsas

Dhaks-1207, Tel-ER12375
Eemall: dwnsseenbal st ado rgidg mall oo

Moz Mo B 11 380199500 (K0 080045 2500 185 D Dotz 24- 702539
Wi Smrrvsd Hoxmain

TURLE TLIRHIEH ERGMEERHG

CORGULTING & CONTHACTING G0

Subjeot Testing Anport o Supplind Linderground Water Sampie for "S5 7 Tengi™ fom TUMAS TURKISH ENGINEERRD
COMSULTING CONTRACTING 0L

Fof: Wi, Dain:2 2 10-2024

Ciies o Sawrrpds Fscarssct T2 55- 70040
Cwim ol Tamfiogy 22 1G-2004 - 205 18- 2004

Water Quuality Analyals Repost
' [l _____Drinking Wiater Sandards |
™ Parametan Lisie BuaghedB ECR | Lo Obizinzd Resul Ararrysiy Mrthads
m = e e e s
T |wom mp'L 2.31a CX] 0.7 Pttt i
- J Mangarese gl n4 o2 o2 o

IKEL; Bapuils aie appicabis fn the shive menlored armpls.

o) Rl Pty i ftrsasc

R B N, s
i e Rarman Wil Rihud Amin Herar Hierva Pashrin Tadewng Begam Dr. M. A rgir Flonaain
L, Essiziani Agsiwnnd Charid At | Lo bl Cromgt Teapaty Gl omhaingind

ME: 1 Garepies supebad b 10 Sy By SRR
2 Thes seqei bk valid oaly for partiouior sarmple fewied and cannol Ba s e puldely.
3 Reporis are ror alowed 1 be sl o1 Peprosuced fo0 Gy 0Emm eroll pupoen.

m
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Environmental Impact Assessment (EIA)

IBTATR 31 Py T FETLRTIT Py Fosin Lcfier

Dhaka Water Supply and Sewerage Authority

D#fles e this Doty Chis! Micrabiciogte | |
Misrnbiciogy & chemical Brlsian
{Dhaika WAS & Conirad Laksarabory)
Rcnd gatn, Mo baread pur
Dhaka-1207, Tel-A81Z27E1
E-mall: dwasacerarallabocniorydgmall.com

M Biocd B 115 1RTR0000 0 040 S024. 105 WO Oniw 24- 1025034
K Manmud toeacsn

TUMAS TUAKIEH ENERETARNG

CORERLIL THE: B COMTRAZTIMG G0

Enibjert: Testing Fepert of Boppldled Under g rowsd Waltar Bampla for “85_5 Ashugan]” Trom TUMAS TUREIEH EFOINEERING
COHSULTING CONTRASTINGG 0.
Flal: M, Db 22 On20ed

Pote ! Garspis Brosksd: Z2-10-2024
st ool Tenwting: #32-10-2034 - 32-10-200%

Whater Guality Analysis Roeport

| (Drirking ‘Walir Slnad sedi
M Pararmusiees ‘Units | Bangladesh ECA WHO2E1 zbaines Resulk Anshysiy Meskads
2321
| I | fraa mg/L 0210 a3 | ] i T Pl
| 2 | Manpanese mgiL 04 ad (¥ Paiimar

HB| Arsulis e appioable lor 1na abaen mansonsd sarrpe

fem ) "ol i e B

Junpetpdrbal P RI0EM 0P BAn-AE R AT 21 RERLIRAS P EL AL o
i e Fiatrwin i, Pl v banra basd Rabmm Terwias Fegur [ Mg dig=ups Foanam
Ly Ak el ik a | Chara il Baacurd blimiden ol el Gty Skt Witrbbaibag el

HE: 1. Samples suppied e ooy by cient
& This regerd boveded onlyp for pariiceber samsdn tenbesd and can vl be cmec] ke gulaicrty,
3, Pepors e ot ok [ be used o repeouosd ar any sl el purposs.
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Environmental Impact Assessment (EIA)

IBTATR 3 rY T FETETIT Py Pl Lofer

Dhaka Water Supply and Sewerage Authority

Defics of the Deguty Chis! Micrabiclogist | |
e Microbiciogy & chemical Divisian

{Dhaia WAS & Conirad Laborabory)

fusact g, e karmrad pur
Dhake-1207, Tel-28122751

E-mail: dwasacerdrallabormionsigmall.com
M Biocd B 115 1T 0000 00 045 S024. 165 WO Oniw 24- 1025034

CORERLILTRE: B COMTRACTIRG GO

Enibjert: Testing Fapert of Boppldled Undergrowsd Waltar Bampla for “B8_4 Mandabag™ from TUKMAS TURKIEH ERGINEEREG
COHSULTING CONTRASTINGG 0.

Flal: M, Do ke 22 -2

Cote oot Garspde Fegednd 72-10-2024
et ol Tt 352102024 - 22-10-2374

Water Guality Analysis Boport

| (Drirking ‘Walir Slnad sedi
GM Pararufers Units | Bargladesh ECH WH-2311 {Mzkaines Hesuit Anshyiy Mettads
23321
t | o mg'L 0314 (1 ] T Pl
i 2 : Manpaness mgL o4 a4 a Ak i

HB! Fedults e apphoables lor 1ha abaen mansoned s rrpa

fom ) ol i e B

Jpnnend rbal P RI0EM 0120 P 20 12 LT BE1RLRASPM M AnMS BRIIPM
i dipwsr Fiatrwin . Pl v banea basd Rabmm Narwirs Fegurn [, Ae. digerups Hodnam
Lt Ak sl ik 1] C*ara il Baacutrnd bimien gl il Gty Skt Witribaiag el

HE: 1. Samples suppisd Iohe ooy by cient
. This report b el only o pariicsta savicde eniied and cin o B uasd ior guliciy,
3, Pepors s ot ok [ be used o repeodosd 3ar any sormerclal purposs.
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Environmental Impact Assessment (EIA)

TEPLTE 5§12 F TR TR T e Dty Lo

Dhaka Water Supply and Sewarage Authority

Deflea of the Deputy Chis! Miernbiologhst | |
— Microbiciogy & chemical Civislan

{Dhaka WAS & Conirad Lalborabory)
Rucad gatn, Mebarmad pur
Dhake-1207, Tel-401Z2761

E-mail: duasactrarallabormioryfgmall.com

Mo Mol 11751012500 (KL04R M2 183 WCco Oniw 2d-10-2034
ko Mzl toaesin

TUKAS TLRKISH ENGRIESARG

CORERLIL THER B COMTRALTIMG GO

Suitifert: Testlng Repart of Sopplied Under grousd Water Bample for “35_3 Leksam® from TUMAS TURKIEH EXNGINEERID
COMSULTING OONTRATTING 00,
Ao NI, DabeS2-10-3004

Pt ot Garspie Fesedssd 72-10-2024
Dt ot Tanstirng: 32102018 - 221 0-300%

Water Quality Analysis Boeport

i I I wumm
| M | Paramuriees Unfts | Bangladesh WH3-2311 Diztaineg Result anniysis Mettaods
2521
t e gL [ERE a3 .38 e
| | Manganee myL LT a4 a1 A=

KE| Resulis ;e applioable lor iha abows maniionsd sarepbo.

fom el i e Broain

2400224 kel P | 2 O 0P DR 12 5T PR e s LR bR BRIEFE
W Al Ratein . Frabvad e Han#a Hami Rakmn Nwrvwdni Bigurn [ M. Mt Hedaain
L. S et fazida | Crara il Bagcniond W gl = Gy Gl Merobaiagsl

HA: 1. Samples suppied o e bbewory by dient
. This report b walkd only for paiicelay samcls beebed ans can nod s e for pubicy,
-3 Repons ors Nl Ekraed [0 b wsad or repeadiesd ar any' sommreroial purpoess.
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Environmental Impact Assessment (EIA)

IBTARR 1T Y T FETETIT Py Pl Lofer

Dhaka Water Supply and Sewerage Authority

Defics of the Deguty Chis! Micrabiclogist | |
e Microbiciogy & chemical Divisian

{Dhaikca WAS & Conirad Lalbaorabory)
Ruacad gatn, Mo baread pur
Dhaks-1207, Tel-401Z2761

E-mail: dwasacerarallaboemioryGgmall.com

M Biocd B 115 1T 0000 00 048 S024. 165 WO Oniw 24- 1025034
K Manmud Hoeaosn

TUMAS TUAKIEH ENGRSTARNDG

CORERLIL TR B COMTRAZTIMG G0

Enibjent: Testing Fapert of Boppldied Undergrocsd Waltar Bampla for “B8_1 Kesdiva™ from TUMAS TURKIEH ERGINEERIRG
CONSULTING CONTRASTENGG 0.

Flal: M, Do ke 22 -2

Cote oot Garspde Fegednd 72-10-2024
et ol Tt 352102024 - 22-10-2374

Water Guality Analysis Roport

! (Dviriineg Wi 3inad sedy
54 Paramurters Unfts | Bangladesh ECA WH-2311 {irtained Result Anaiyals Mettads
2021
t | o mg'L 0314 03 035 T
| 2 |Manganese mgiL o4 o e i

HB! Fedults e apphoables lor 1ha abaen mansoned s rrpa

fom ) ol i e B

Jpnnend rbal P RI0EM 0120 P 20 12 LT B12RRAS P M AnMS BRIIPM
i dipwsr Fiatrwin . Pl v banea basd Rabmm Narwirs Fegurn [, Ae. digerups Hodnam
Lt Ak sl ik 1] C*ara il Baactnd vmies ol il Gty Skt Witribaiag el

HE: 1. Samples suppisd Iohe ooy by cient
. This report b el oy for pariicsta savisde et and cin o B uasd 1oe gulrciy,
3, Pepons s ot ok [ be used o repeodosd ar any sl el purposs.
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Environmental Impact Assessment (EIA)

TETLTE 5§ | § Py TR TR T Mol Pt il

Dhaka Water Supply and Sewerage Authority

D#fles e this Doty Chis! Micrabiciogte | |
Misrnbiciogy & chemical Brlsian
{Dhaika WAS & Conirad Laksarabory)
Rcnd gatn, Mo baread pur
Dhaka-1207, Tel-A81Z27E1
E-mall: dwasacerarallabocniorydgmall.com

M Biocd B 115 1RTR0000 0 040 S024. 105 WO Oniw 24- 1025034
K Manmud toeacsn

TUMAS TUAKIEH ENERETARNG

CORERLIL THE: B COMTRAZTIMG G0

Enibjert: Testing Faepert of Bopplied Under g rocsd Waltar Bampla for “88_2 Chinkl &sians” lrom TUMAS TURKIEH ERRINEERING
COHSULTING CONTRASTINGG 0.

Flal: M, Db 22 On20ed

Pote ! Garspis Brosksd: Z2-10-2024
st ool Tenwting: #32-10-2034 - 32-10-200%

Whater Guality Analysis Roeport

| (Dvirvkineg ‘Wl 5l sesh
-] Paramaiees Units | Bangladesh ECA WHO2E1 iztained Result Anzhynis Mettads
pred]
| ¢ e mg/L 0310 03 0,033 T T
| 2 | Manpanese mgiL 04 ad .04 Paiimar

HB| Arsulis e appioable lor 1na abaen mansonsd sarrpe

fem ) "ol i e B

Jutpetpd rbal P RI0-MEM 0P BAn-AE R AT 21 RERLIRAS P EL AL o
i e Fiatrwin . Pl v banra basd Rabmm Terwias Fegur [ Mg dig=ups Foanam
Ly Ak el ik a | Chara il Baacurd blimiden ol el Gty Skt Witrbbaibag el

HE: 1. Bamples suppied Iohe ooy by cient
& This regerd boveded onlyp for pariiceber samsdn tenbesd and can vl be cmec] ke gulaicrty,
3, Pepors e ot ok [ be used o repeouosd ar any sl el purposs.
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Environmental Impact Assessment (EIA)

Government of the People’s Republic of Bangladesh
Office of the Chief Chemist T4
Department of Public Health Engineering .
Central Lab, 38-39, Mohakhali C/A, Dhaka-1212 N
Phane: B3LC-0B310G7, Fim, BR07-06GX0E , Errel: wipree_cuehal_Jbiianoa com e
Lab Mamer 339 GC. DPHE, L Dk Datn: 16:10.2024

Physical /IChemicall Bacteriological Analysis of Water Sample

Sanpie D CENOMI00138 Sample Recetving cale 01.10-204

Ref, Meno No: NG2024N & Dales: 01-10-2024 Sample Sourcy: Groand Waler

Sart by:Nazmul Hasan Kamalaper | Deaka. DisLDheka, Ups:

Caro Tawer: Nagmud Hasan {Sample < 01) Ubiore, WML Kemalepur

Sange Dobecton dan: 01-10-2024 Date of Testiag: O110/2004- 131062024

LABORATORY TEST RESULTS:
S8 | Water quality parameders Ba Comcontration|  Unit Analysis Method Loa
Standard present

1 | Aesen: (As) nos .00t il ARE 0.0
z | Ciioede 150400 25 moil | Tmimelic
5 |eM 685685 67 = | pH Mear

Communts, Samplo was cofocled & supplod by chonl,
N3 ALS .- Atomic Absorphion Spectrophotomaer, LVS - Uvilisible Speciropholometer, LOQ - Limit of Guanialion

Test Performed by Snalirs Countersigrad/Anorovad by Sgnahs
1) Name M Sl Alsn Kaosty .79599“ 13 Name Mis Saker

Desgeaton; Sarple Anayar iz.w.zmq Dasgnation” Senior Cramist TN -

_ g L5l nay

2] Nano: Tasima Mrter 'tﬁ"""‘o L. 2) Name: Md Bols Hostaty, 4 3ot ok Hossaln

(esqraton: Sample Ansyzer A e Desgnoion: Chiel Chemiat.  Chiet Chemést

Canyd La001anary Monakhiah, Dhaks
Pags 100
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Environmental Impact Assessment (EIA)

Government of the People's Republic of Bangladesh '
Office of the Chief Chemist T4
Department of Public Health Engineering \aa o
Central Lab, 38-39, Mohakhall C/A, Dhaka-1212 A P
Fhooe: B3-02-8384007, Faa: B3-07-56R20(1 , Emal: mpnic:_ceniral lahiiihen com RS o
Lab Mama 254 GC. DPEE, CL. Dnaka Deer 02102024

Physical /[Chemicall Bacterlological Analysis of Water Sample

Sampks 1D CENZO28100017 Sample Recetng dae 19092004
Red Memo Mo MNH2024ME B Daledt 19-00-2024 Sampla Soure: Graund Witer
Sent by M8, Mazrmul Hossain . Dhaka. Dist Gazigur, Upa
Care Taker Md Nazmel Hossan (S {2, 55_7 Tongl) Unio, VIL:
Sample Collacton date: 49-05-2024 Dale of Testmg: Y0G/2024.00) 1002024
LABORATORY TEST RESULTS:
SLE | Water quaity parsveters wmrl Concertration|  Unit Analysis Method Loq
Standard presant
1 | Aranc{As) Qns 0o0m mpt AAS 0.001
"7 | Cnionde 150-600 i5 moL | TaseRc -
w 6.549.5 56 - P Mster s

Comments Swaple was oolioctesd & supphed by dient n non-prescribed bottle & received in nos-acidied condion.
N E: AAS - Aloeiic Ateonyion Speckoghotomale, LOG - Ui of Qsantiation

Test Perfgrmed by, Snahse 1 ~ Sy
1) Name M4 Saibil Mam Khas 'Q 1) Name: Mia Sackor --.g-a_—‘;(—'[a— T =,,,.ul7

Sampte Asal Designafion: Sesar Chemist A
Desgnatory d o9, 'U.?Ol" 2 ‘:.“’
. - ; o tod ™
2| Nams: Tashma Akdar 7‘5‘:'0.202_‘1 10 S B RAd. Biplab Hossain

Dusgnato Sampte Asahyzer

Designaton: Coief Cremest Creat Chemist

5 &
LS ores pe iz e 1 f

ot et STy —
Canrtral Lsboratary Nohaktak, Doaks

Paze 1ol
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Environmental Impact Assessment (EIA)

: Government of the People's Raepublic of Bangladesh
Office of the Chief Chomist T.L
Department of Public Heaith Engincering p o= )
Contral Lab, 3839, Mohakhall G/A, Dhaka-1212 i
Pl 83009851907, Fror 8402 HBXAT | Prratt wpmes central [abiradon com g
Lisb Mema: 299 GC, DPHE, CL, Dhaba  Daec 02102024
Physical /IChemicall Bacterloloqical Analysis of Water Sample
Samgie I CENZOZ4100016 Samphe Recafving doby 19082024
Ref. Mamo No: MNHZ024NE & Datect 19-00.2004 Sampls Sowee Grourd Woner
Sart by: N, Nard Hoesale ., Diala, Dt Mirayangan, po:
Coro Teter N, Mazeu! Hossain (5 03, 55_8 Faulah) Uiz, W -
Sanpia Cobecsen datw; 19-09-20M Datn of Yeeting: 1960024 O1HOMRRE
LABORATORY TEST RESULTS:
S9 | Wrte quality porametars Bangladest| Concestrution| Unit | Analysis Method Loa
M..__Ei#ﬂ
1 | Arsenic [As) nns 0.00m mpt ARZ 0.001
"7 | Chiioridw 0600 1] mgh. | Thiemic -
3 oM 858,95 0 - 1 Mol -
Commants: SAnQ0 wis cobetied & suppied by chent n non prescsbod bottie & ecoivad in non-ackilod con@bon
N ARS - Al Abenipson ler, LOQ » Umit of QuastRation
JTeat Parfoemed Dy Coutermigned/Approved by,
Shoaure Sonstre
1) Name M Ssifsd Alam Khosru = 1) Nane Mis Sarker madre iy
Designason: Sampks Anulysar LR e ALES Desigration. Senior Cramist
nd .'o,'zﬂ')_lf “reseiy
2) Name: Tasima Abhiter 23 Nama: Md Elplab Homaal 024 (alwiy
- L Lomie cm&:d' Biplab Hossaln
Designasen: Surcle Anttyrer 82 \0-232 ) Desgyration: Chiof Civiaf Chemis

TET TSHT 2T P My rgresing
Cenny Lahoinery Mosakrad Dnass

Pagetoft
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Environmental Impact Assessment (EIA)

Government of the People's Republic of Bangladesh '
Office of the Chief Chemist ! '|' A
Departrment of Public Health Engineering \ ia o
Central Lab, 38-39, Mohakhall C/A, Dhaka-1212 vomid .
Fhone: B302-0884007, Faa: B3-07-5608200 , Emal: mynie_cenirallahiiyahon com RN
Lab Mama: 254/ G, DPHE, GL. Dnaka Oitter 02102024

Physical /IChemicall Bacterlological Analysis of Water Sample

Sampke 1D CENZO28100017 Sample Recenmg date: 12092004

Rl Memo Mo MNHIZ024ME 8 Daled 19-00-2004 Sampla Sourca: Ground Water

Sent by M. Mzl Hossain , . Dhaka. Dist Gazipu, Upa

' Care Taker Md Nzl Hossan |S: {2, 55_7 Tongl) Unior, VL
Sample Collacton date: 49-06-2004 Dale of Testeg: 10067202400 1072024
LABORATORY TEST RESULTS:
SLE | Water quaity paravieters Wmd Concertration| Unit | Asalysis Method Loq
Standard prasant
1 | Arsanig{As) ans 0om mpl. | AAS 0.001
"2 | Cnibnde 152600 15 moL | Timeic -
H 6.549.5 58 - pH Mater -
Comuments: Sample wars coliectesd & suppbed by dient n nonsprescribed botlke 8 received in nos~sidied condilon.
NB: RAS - Al Ateorpion Speckogharonetee, LOQ - Uimit of Qeantiation
Sonshsg & Sopatirg
] Ne WS Sabi Mamkbas 1] Name: Misa Savker —-.e—';‘_—_—-‘;r-[a- = =TT ey
| Desgnaloey Sample Asakyrer 02"0.?”_“ Cesonaton: Seaar Chemis! : :}
(o\ .f

2| Name: Taskma AkMer 'jvl«" Z) Mame: M. Bpiah Foeep b

' G2.10.202 4 ' o3 d. Biplab Hossain

Dasgnator Sampln Asalyzer Designaton: Chief Cramst Creat Chanvist

&
oTrhTeT

oot Heatir Sy
Certtral Lsboradary Mohakhalk, Deaks

Paze il
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Environmental Impact Assessment (EIA)

Government of the Peopie's Republic of Bangladash
Office of the Chicf Chemist 1.4
Department of Public Health Engineering ou 1B
Central Lab, 38-39, Mohakhali C/A, ka-1212
o R802.0631027, Froc SE025882003 , Emal: wmeo_ooslial_sblyanca com g
Lab Memo: 280 CCDPHE, CL, Dhaks Onta: C2.10:2024

Physical /ChemicaV Bactericlogical Analyvsis of Water Sample

— — S—

Sargle 10: CEN2O24100010 Semple Receiving dsto; 16:00-2024

Rl Mamo tor MNH/ZD2408 & Dstod 19032024 Sarmgie Sowren: Groand Wik

Carm Tokar: Md. Naamu Hosssin Pahariod Ukdon:, V..

Bumghe Cotaction dess: 10-09-2024 Date of Testrg: 19DVZ024- 01102024

$UA | Water quuiity parametors m-e-'f Concessration| Ul | Anatysis Method Loa

Standard presant o

1 | Aczoic (s 005 0001 T o

7 | Chioroe 150-600 i woiL | Tivimaiic R 23k
R 1S o -

Camments; Sample was collecied & suppled by dienl in noa-prescribad bolfs § recsived s noa-pcitiios nondition.
KB AAS - Aermis Absorplicn Spackopholantal, LOQ - Limit of Quanttation.

Tett Pactocrmad by, inarsanadiAporoed by,
Inanre o Sunalwe
1] Namo W Sal Am Khos q 1) N Nita Sencer
| Designation: Sampie Anzhyaer Dusignaion. Sanor Chamist
OZ .Jo .‘2 014
2) Nome Tasima Ahier 2) Narro:Nd. Dplsb Hossain" 2 Lia voen
= . 2 o
| Oosgeaton: Sompn Atz '734:9 o | o cueiCheen O (0) 202y
Gy L VIO TToSsam
Crinf Chemm!
Departstert of Puths Morth Frgprooug
Cartval Laberaioy Monklioh, Dhska
Page 10l 1
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Environmental Impact Assessment (EIA)

Government of the People’s Republic of Bangladesh
Oftice of the Chief Chomist '&
Department of Public Health Enginecring e )
Ceontral Lab, 38-39, Mohmi CIA, Dhaka-1212
oo B3-02-9EAT32T, Fax 6028882000 , Enal womec_comny_lst@tyotno.com S ol 2
Lol Marna X3 CC. DPHE. €1, Dhaia Oam 16-10-2024

Physical (Chemical Bacterioloaical Analvsis of Water Samphe

Sampls 1D’ CENI024100139 Sampie Rocoting dae: 01-10-2024
Rt Wamo No; NHIZ0248E & Datad: 01-10-2024 Sumpbe Sowce: Grouss We
Sent try Nazeud Hasas Joydahpur , Gaaper. Dbat Gazigur, Upo
Care Tokar Nazmul Hosan (Sompe - 02) o unon, Vil Joyosopr
Busplo Codaction dame: 01.16.2024 D of Towding: O LZ04- 12102024
LABORATORY TEST RESULTS:
5.0 | Wrte guality parametars Bargfodesh| Concortration| Unit | Asslysia Mathod Loa
Standard Un—
T [ Arsenis (%) 008 0001 wal | A8 0.501
7 | Crionds 160600 F5) mgL | Tomelc -
§ |pH GEAE Y3 - T -

Comments: Sampie sas coloaiod A suppled by dient
ME AAS . Adomio Asorplion Spoctrapholometar, UVS < UN-Vishie Spectrophotometsr, L OG0 - Lini of Quantisalion.

Test Performed by. Stumles CountersianediApproyed Dy, Sgnatare
1) Nowne M Saie Alan Khoen) 1) Namec Mia Sarker
Designason: Sample Msyzer .'z._..—— Devigraton: Sonor Camisl ey
‘102024 (41 Lol Pe2y
2) Nome: Tasiima Abhier s 2) Nome: Mé Bislsb Hemiipg o Riplab-Hossaln
Diessgpraion Semple Aoalyaer J&- 10202 % Drsignation: Chiat Chomist Ghial Cliemes!

Cend el Lasansory Wchashw D

Page 1ol
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Environmental Impact Assessment (EIA)

Page | 223

St
’ Governmaat of the People’s Republic of Bangladosh
Office of the Senlor Chomiut 1 .4
Department of Public Health Engineering - |
Comilla Zonal Lab, Ranir Bazar, Comilla - B
Fror 06176107, Fae: . Emuat warsas,_cond luconsliabfyaboa soam
Lty M mm Zonat Laby Cunila Do WY)EO
Physical iChemical Bacterioloaical Analysis of Water Swemple
Sarnpie 1D CONXIZL060169 Sample Reostang dand’
Hot Momo Noc NWED Ralwant'2) & Daled: 2200204 Sampdo Souca: Cthers
Senl by M. Mozl Mossam Bangiodesh Fasteesy . DRaba et Gomiby, Upar V ‘
Coen Tabwr: 557 Kureken, Undoegroond Waler LUnon, Vil
= — = B |
Sotnghe Cataction au Oa% of Taatng 2300209300020 I
RE 2
si4 lw-«m porameters Banglodash] Concentration| Uk | Anatysis Method wo |
R | Sandad | present | K |
1| Arsmre |Ax) 005 100 maill | ARS 0001 |
To AN s s — - |
2 | Chkeida 5] 100 eyl | Telenedic
3 | (A2 7.95 sH Mekr ‘
Commnnbs: Sample was collecind & sppied by the dinl, OG- Limil of Dusnitization. BOS: Bangddesh Drinking Stndaed, AAS: Al
Absoettion Spectiophoiometos
Test Partormed by Countersiane/Approved by R
1) Name Eachebidananda Das 1) Name ians Lai Das |
Dnsgnaton: Savpie Anslyrm Desgrabon: Jurear Daomsl
21 Nuew 2) Ranw %ﬂ
o " o
Dusnation Deagnaticn & Lanarery.

Pase o2
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Environmental Impact Assessment (EIA)

Governmant of the People's Republic of Bangladesh

. % Office of the Senior Chemist T4
(, N Department of Public Health Engineering LS phr
et Comilla Zonal Lab, Ranir Bazar, Comilla is I
- Phote 0517687, Fax | Erest mgmec_confisnatstflyshoo coo
Lokt Mama' 202 DPHE Zonsd Lan Cumiis Doty 200957024
' Physcal /Chemicall Bacteriological Analysis of Water Samplo
Sanwke 1D coum;m;om Samplo Racohng dati. |
Ret W o: NWED Radway(Z) & Distd: Z30N2)29 Serrpe Sowrce Clhees o .
Sam br-&;l- -hmnmm Bsnwn:sh Ratway  Dhaka D=2 Comin. Upa
|
Core Tikey: 552 Chinkl Astana, Underground 'Wete Undon:, V.
— ———— !
Sanple Colecton date. Do of Tesbog 2MNNA004- INDNA28 |
LABORATORY TEST RESULTS:
S8 | Watnr quaity pasamatons !amdcnf Concantration|  Unit Analysis Nathod o |
...... . | Standard | peesont j___ =]
1 | Aenkc f) (] <100 Lol ME | omn
2 | Criowe F17) 0 mQlL | Tenmetc
3 opH 8588 752 - TAdimede l =

CoumarsnnediAoproved Dy

1) Nama Kansd La Das
Desgnasor: Jumsor Chomist

73 Name

Desipration

Torments: Seenpls wis cotectind § sugphnd by he dere. LOG- Limf of Osortiiztos, BOS: Bangisdnsh Drmking Sansr. ME At
Soechophoternier

Papy ol
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Governmant of the People's Republic of Bangladesh

Office of the Sonlor Chemist T4
Department of Public Health Engineering A
Comilla Zonal Lab, Ranir Bazar, Comilla P

Frone: M81-70%7, Fie |, Emolt woress sonlaom slatfynheo cooe

Li® Mamo: 280, DPHE Zoad Lab Cunila Do 3002024

Physical IChomicall Bacteriological Analvsis of Water Sample

Sormpie 1D COMMNIR4000161 Samphe Reosing dak:

Rl Memo Na: NVED Restwny(2) 3 Disted, Z30M004 Smrghe Sows: Othvers

Sent oy M2 Nazmed Hossan Bengiacesh Ratway , Dheks DarComing, Upa

Cove Taker: SE 3 Loksam, Undenground Walor Unon, Vil

Sanple Collecion date: Dok of Testing: 230A2024-3000/72024

RY Ts:

SLE | Water quality parameters lmnlldu'* Concestration|  Unlt | Analysis Meshod | Loo
| Standard | presem | | | |

T | A (Aa) ans 0375 mal. | AAS oo |
[T | Chindo B %0 moL | Thimweke =
Li Th 5585 TE4 . Mutmatsr }
Camments: Sample was codecied & sugphod by e chost, LOQ- Limé of Quarliizekn, BDS: Bangleossh Divikieg Standand, AAS: Alomic
Ao bon Specyophokrn e

Test Patformed by Countersigned/@nproved by, ’

Test Peiformed ty c Ea—

L] N Sechichidanands Das 1] Nama: Kanat Ly Des

Designasan: Juricr Chemist M

z) Name S 24
Desigraton ‘

Pagutol
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Government of the People's Republic of Bangladesh

Office of the Senior Chemist L
Department of Public Health Enginearing g
Comilla Zonal Lab, Ranir Bazar, Comilla 20y ]O.

Prane 031-76%7, Faoc | Bmal: woymss_comBagonalabgdyohoo oo

Lab Maro: $64 DPHE Zonal Lan, Cumila _Dm NI

Physioal }Chemical Bacteriotogical Analysis of Water Sample

Sonpin 1D COMENZ40E0162 Sormple Reosving dole: l

sl Mmoo N MVED Ravweany(2) & Daled: 20T Tlarghe Sourow: Cthes .

Senl by Md Naormad Hosssn Uaogiadesh Radwiry . Dhoka DistComila, Ups: B l

Curs Tabur: 84 4 Mandatog, Unsargisnd Wates Uriors, Vi

Saowée Collecon dis: D of Tesfng: 2020243000204 o l

LABORATORY TEST RESULTS;
518 Water quality paranetors Banggiadeshl Concentration| Unit | Analysis Rathod 100 |
Rt e e Standard presen
1 Aoy (Ax) .00 0.0z yon MRS o0

Bl — 52 ™ S| Fiatc !

3 Ipﬂ 8586 | TH - Malmeter i
Cumaniy, Sirphe mows oobnctod 5 suppéed by Ive chenl. LOG: Link 0f Quontisison, BOS Sang it Dinbing Sandmd, AAS Akss
Abscablion So0ckophtie ek

. . iy

Tus| Pwrformed by, Countechuned'Approved b Hlonatus ’

11 Hene Sachohidanonda Dos 11 Nemo Fosvs Lol Ows

Oisvgeastion Samptn Anstyo Desgnaticn Janise Camns M
MARAL
20 Muna 25 Nama Jurdor
O oo
Detgraten Desgnatican {orel Lancarony,

Piaw * o |
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Office of the

et

Prone: 031767, Fax. |, Frvelt

Lab Meero: $95.09HE Zonol Lab Comila

Government of the People's Republic of Bangladesh

Senior Chemist

Department of Public Health Engineering
Comilla Zonal Lab, Ranir Bazar, Comilla
COMBCINIAGy

shoscen

W

Physical /\Chemical! Bacteriological Analysis of Water Sample

78.1-0!! Recorang dain

S 10 COMD24050163
Ref. Momo No: HUBD Rl way(2) & Dated: 230012024 Sampk Sowce OPwrs - -
Sl by W, Mazr) Hossan Bangladesh Radway , Doaka Dt Comilta, Up |
Cor= Taker. S5_5 Astwgun), Uncergrouny Wale Usica:, VB,

— — |
swoucammw Do of Testng 230HN6-JNVXGY

LABORATOR SULTS:

S0 | Water quaity parametorn Baogladesh Comcantraion| Umit | Ansdysis Mathod LoO
s Standued present IR
b Arseni (s nes | 006 =gl | A4S noat
) | Chiende b W gl | Tinmetk
A lpq L= 1% - Walbmole

Atsocbbon

Te=t Perfarmed by,
1) Nameo Sachchdanasda Das A\
Desgnaton Samok Andyaar A"’ﬂ

2] Naww

Page | 227

Comvimenns. Samghe was octected § supgied by the cient LOG: Limit of Qastiizaton, BOS: Baglsdest Drinbing Standird. AAS: Alnmic
Spechopholomesr

Page lol !
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Environmental Impact Assessment (EIA)
e vy e

2T E Y e e | e

Dhaka Water Supply and Sewerage Authority
‘ onnao-myoum [ ———
. h -".. H
MWWM
Avad gote. Mohawmad s
Dhaka 1207, Tel- 48122751
C-oal dwacacsatrallabor Aoryigmalioos
AN N 11 57 WL OO bR s 00 e o=t
MAL Mard Hoasein
TUMAS TERKIS CNGNIERING

Owte 07 YD TN
CONGULTING & CONTIATTING GO,

Bubjoct: Tusting Report of Suppiied Undur s uund Water ( U8 Nue.) Samples frees TUMAR TURICEH ENGEMERRING
CONSULYING & CONTRACTING CO.
Pt MO, Gt 01-10-2024
Dl of St Mavwvnd $1-10 3024
Owle of Toting 51 590 3004« 8410 3704

|

Water Quality Analysls Report
s | g o
Chinkl
Cabot Ladkosam, Kumwbea,
N Paramsters Unies WHO- | D-Bumnin, Mandabag Comilla. Astana, Chittageng. | Methods
Tch 2033 | 2094 Chittagong.
1| rotal Chiorine - - [5] on2 006 aocz 020 [T
2 | rotal cottorms | CFH100 0 o o o e o Yo
3 |Fecal comtorm | ST 0 o o 0 o 0 S
MR Desalin sim agpdaabde b 1he sron rmerdianes semgie

bew) " padar

N Eaaaunn
AL ANty Babenen

A e
(L P ) il_l’ ™~

el 1034 S0 P - L
A Sided Avde Fhosas e Nl wnan lobmncsBrgon e WG Abuyl v Minsnsts
L Acsminw e S Msas 1 b sadatng B e Gagats o Aveemad il
LB ) e tat Y oy chea,
Amm-m*um—*—-m.muuumm
2 Rageate e ruw it Tom Atale) (v tequind e avty I3
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Dhaka Water Supply and Sewerage Authority

‘ Cftice of the Deputy Onies Micrebiolegist [ .|
Micrablslogy & chemical Division
{Dhaka WAS A Contral Labes wtory]
Azad gata, Mohamuradpur
Dhvaka 1207, Tel 48122751
el dwosaenmnilaboratorp@gmal conm
Morne NOAB, 112,51 550, 00, 00,001, 5024 16 MO Ot U7 902024
Nl Mgt g san
TUMAS TURIGSH ENGINEERING
CONSLILIING & CONTRACTING CO

Sudjouts Tosting Report of Bupplied Undarground Watar (05 Nox. ) Ssmples from TUMAS TURNISM ENGINEERING
CONBULTING & CONTRACTING CO.
Rl NN, Datei01-10-2024

Doto of Somgis Recowsd. 0110 3004
Dute of Tosting: TH10-3004 - 25102004

Water Quality Analysis Report

Water
N [ — [ O soendarts Kamalapur. | Joydebpat. | vony | pubas | Fotush | Amabyss

lg“ WHO-|  Dhaka, Narayanganj,

2023 | 2011

| 1| Total Chisrine maL - - 0 016 | 0.5 | 007 0.06 "

7 | Total Collforms | F 210 0 n ) 0 0 0 o Nsivens Fivsies
3 [Fecnl Coliterm | SFIT00] n 0 0 a | o 0 R

NE Bewuby ae 008CatIe 500 (T J0OVE (0t (00 sangle.

hoeed “lg” Pt o arnass

LRNRIIRN . EAEORN . JDaunsume SN e 7- 1 coyee A
Mt Alzdr Rabwran PAL tubed Avvin L e ] TovreraBBeyre D M Rlaagsr b brema b
Lt Avanad Azvute? Dhevesd Aaymmrt Merchiciognt Clwavar Deamy Clid Muafsoag:
N . Ssrpden supzsihed 1o e ) y by chant.
2. Thin supent bn wnld ol Sw portrader sarrple loied aod can act ba used for putcty,
3 Rogpors ere vt sfowed W bo vesd o for avy
et . ISy
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TR, 1290 P M LS M (s Lo

Dhaka Water Supply and Sewerage Authority

Q Office of the Duputy Chiel Micsobiologist r =
Wicrebiology & chemical Divisien
{Dhaka WASA Contral Laboratory}
Aaad gate, Mobammadpur
DhabaAZ07, Tel-48122751
E-mall: dwasacentrataboratoryiigmad com
Marn N, | 560200000001, 7004 164 NED Dt 07902004
Wt Hmrmd Mo
TURMS TURIOSH ENGINEEHING
CONGULTING & CONTRAGTING 000,

Sabject: Testing Report of Supplied Undarground | 01 Nos.) Samples from TUMAS TURKISH ENGINEERING
COMSULTING & CONTRACTING CO.
Ref: NS |, Date:04-10-2024

Outo of Savrge Fecoved. 01102004
Dw of Tosking: 01102034 - 0610204

Water Quality Analysis Report
Drking Woler

Manderd Pabartab,
Paramstorns Unies Arriysts Mo

""h::n WL e

Toal s B S S S — -1 E

Totad Cobiferres OU108 ] 0 ] s [T s
Fecul Colllorrn U100 L n 0 1 0 e ot s

NS Rome are applosths o e sbom mestionsd ssevgpl

bewD " G e e S

._g_a-_vus_:u_r.q_u n ‘:\0___ B0 9- 0 1298 EN “_u-u)aw 1).’“‘!" G- 12004 W0 WA B-2004 00 W
e Abxbr Patevar I Dtad Avtn ttagrs Hentg Rebrus Tubwams Qeguer Lr. W, Aluregy feaa n
L Aaz=taw Aeststae Oesran Acowtat Mirote bt Ovanu Dot by Sl Nhar Olnasingnt

NE | Samglon wppbed fo e leborafiory &y chert
2. Thig report bn valid ondy For parsofer sampio lested ared con ref Be ussd Sor putSony.
3 Regomn ava vt sl 43 ba nand o o for vy T
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Environmental Impact Assessment (EIA)

Annex 2: Ambient Air Quality Monitoring Test Results

Y
GLOBAL ENVIRONMENT g
CONSULTANTS LTD,
AMBIENT AIR QUALITY ANALYSIS REPORT
Client Name i TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address i House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name ' Feasibility Study and Detallad Design for Introduction of Electric Traction (Inc/

Qverhead Catenary & Sub-Station) in Between Narayanganj-Ohaka-Chattograr
Tongi-Joydevpur Section of Bangladesh Railway.

Description of Sample  :  Ambient Air Quality Analysis Report

Sampling date + 7-18 Octoder 2024
Reporting date 22 October 2024
IR A R 2 2 R R R R RS R R R R R R R R R R R R R R L R R R R R R R R R R R R Y
Description of analysis
Sample Locations and G5 ‘Concentration present of "ﬁ"m"‘"”?""f"‘,“"’“ air quality. All units
Coordinates ara considered In ug/m
SPM | PMy | PMyc | MOy [ 50, [ €O [ mmy | O | Pb
Test result of Ambient Air
Quality, Aligang, Futullah,
Narayangonj. w | & | R 2 19 | 47 | 3% [ 15 | 03
GPS Coordinate: 23°39°19.3'N
90" 28'07.9°E
Test result in Ambient Air Quality
E':s“&,‘&‘ms"‘i??:‘;:. 20 |75 | 38 3 22 | 532 | 4 | 13 [ o0e
90°25'39.4'
Test result in Ambient Air
mc...lt’.'.‘."ua‘i‘a’fmm m | 6 | 3 7 | 18 | e
90'24'35.9'
e Doration (bove] ‘ “%t 4
5000 | 400 106 | 05
EEy = e
| | s " NS

Comments: High volume air sampler has been used for collecting ambient air from Electric Loco Shed
(Kamlapur), Aligang (Fatullah) and Tongi_5507 (Gazipur) locations. Total mass (micro-gram) of pollutants
(SMP, PMyg, PMzs NO; NHy, 0; 50;, CO & Pb) is divided by volume (m’) to get micro-gram per cublc meter
(ug/m’} concentration of above-mentioned air quality parameters. As per Ambient Air Quality Standard under
alr pollution (control) rules 2022, (schedule 3 & 5, rule-1), Gevt. of Bangladesh (SRO No 255-1aw/2022), the
values of ambient air quality parameters were within the standard limit of these three locations.

)

. 3
e /

o /o
Md, Golam Mostafa MO »E_AI.AM SIDDIQUE
Chief Executive Officer Director (Analysis & Development)

Environmental Analysis & Developrment
Globa! Eavironment Consultants Lid (GECL).

Analytical & Environmental Laboratory (GECL)
B.S¢ (Hons) M.Sc (SUST) M. Phil (DU),
PhD Research Fellow (NU).

A Hopte of Erveeyrsmantal Munitneing b Eatlislign Comtrist Mimmgeme) & Savelipment
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'

TS retiererat

NS 07 20

GLOBAL ENVIRONMENT
CONSULTANTS LTD.

AMBIENT AIR QUALITY ANALYSIS REPORT

Client Name ¢ TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address ¢ House No: 3, Navana Sambilan, Road No: 23, Banani, Dhaka, Bangladash
Project Name ' Feasibility Study and Detailed Design for Introduction of Electric Traction (Inc!

Overhead Catenary & Sub-Station) in Between Naraya nganj-Ohaka-Chattograr
Tongi-Joydevpur Section of Bangladesh Railway.
2 A A3 R R R R A R E A R R A R R A R R A R R R R R R R R R R R R R R R R A R R R R A A A R R N A N N R R R R R R R R R R R R R R R R R RN R RN NN RN )

Description of Sample  :  Ambient Air Quality Analysis Report

Sampling date ¢ 7-18 October 2024
Reporting date 1 22 October 2024
LR R R R R R R R R R
Description of analysis
i - Concentration presant of different parameter for ambsient air quality. AV units
Smphc;lo:dtllons“ﬁndl i are considered in ug/m’
SPAM | PMy | PMys | NO: | SO, | CO | NH: | O: [
Test result of Ambient Air
Quality, Deshipara, Jaydebpur
Gazipur 75 51 7 2t 13| 82 2 1| 002
GPS Coordinate: 24 00'57.9"N
90°2423.5°€
Test result in Ambient Air Quality
e m [w | G| = [Baher| » | 5 |l
90°5959.9°F
Test result in Ambient Air
Grsmc:»uwmmu:a;;':aww7h.9'u “ | & | 2 9 PO e O I i [
91°08'59.0"E
=% T
- |Aasatter
| NS |18 05

Abbreviation: IFC/WBG« International Foundaticn Corporation/ World Bank Group, NYS=Not yet set.
Comments: High volume air sampler has been used for collecting ambient air from Deshipara, Jaydebpur
(Gazipur), Ashugon] Stlo Road (B,Baria),and Mandabag, Brahmanbaria locations. Total mass (micro-gram) of
pollutants (SMP, PMy, PM; 5 NO; NHy, 0,50, CO & Pb) I divided by volume (m’) to get micro-gram per cubic
meter (pg/m’) concentration of above-mentioned air quality parameters, As per Ambient Air Quality Standard
under air pollution {control) rules 2022, (schedule 3 & 5, rule-1}, Govt. of Bangladesh (SRO No 255-
law/2022), the values of ambient air quality parameters were within the standard limit of these three

locations. ‘
Md, Golam Mostafa MOHD, E ALAM SIDDIQUE
Chief Executive Officer Director (Analysis & Development)

Environmental Annlysis & Development
Global Environment Consultants Ltd (GECL).

Analytical & Environmental Laboratory (GECL)
B.S¢ (Hons) M.Sc¢ (SUST) M. Phil (DL7),
PhD Research Fellow (NU).

A Heluna af Erpatanmeentsd Mok st Pl Condol, Marssisenisl & Oamasopaien

T wwwgecde g | vese § 35 50 P, South Kadympur Dok 1207 | | Tel o SRCRSIINA. 0175225155, O17GR2290%, 11715532814 - ehoecidd o paci oepipmas oom
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M

<
YELARN WO

GLOBAL ENVIRONMENT
CONSULTANTS LTD.

D N0 D507 20

AMBIENT L/ Y
Client Name i TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address i House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name ' Feasibility Study and Detailed Design for Introduction of Electric Traction (Inc!

Overhead Catenary & Sub-Station) In Between Narayanganj-Dhaka-Chattograr
Tongi-Joydevpur Section of Bangladesh Rallway.

Bt i e R A R A R R R R A R R R IR RN RN IR
Description of Sample  :  Ambient Air Quality Analysis Report
Sampling date 1 718 October 2024
Reporting date ;22 October 2024
EE e R R R R R R R R R R R R A R R R RN R R R R TR R R R R L IR E IR L i st ittt
Description of analysis
Sample Locations end GPS memwnm:whrm&qu
Coordinates sre considered in g/’
[PV [ PMy [ M | NOy | S0, [ CO | NWy | O, | Pb
“Test result In Ambient Air Quality
G:s"c":;‘&gw"’f"'_z;‘:fz.“',";!':.“ Mofas | ® [ w0 |7 [uo| | n|on
51°08'59.2'E |
Test result of Ambient Alr
Quality, Chinki Astana Railway
Station (Baroyerhat) m | e 42 27 A | a6 | 15 | 12 | ose
GPS Coordinate: 22°83'17.3'N
91°32'16,5'¢
Test result in Ambient Air Quality
Dakkin Sonaichori, Sitakhundu,
(Kumira) Chattogram 83 54 U 16 11 BV 13 16 002
GPS Coordinate; 22°28'34,1°N
91'43'46.3F

Abbrevfation: 1FC/WBGw iaternational Foundation Corporation’ World Rank Group, NYSaNot yet set.
Comments; High volume air sampler has been used for collecting ambient alr from Ajghora, Laksham
{Cumilla), Chinki Astana Railway (Barayerhat), Dakkin Sonaichori, (Kumira) locations, Total mass (micro-
am) of pallutants (SWP, PH, Pty NO; N, 0,50y, €O & Pb) ' dvided by voiume (m’) to get micro-gram
per cubl meter (ug/m’) concentration of above-mentioned air quality parameters. As per Ambient Air
Quality Standard under air pollution (control) nAes 2022, (schedule 3 & 5, rule-1), Govt. of Bangladesh (SRO
No 255-law/ 2022}, the values of ambient afr quality parameters were within the standard Uimit of these three
locations.

AP

2
(»;QWV

Md. Golam Mostafa

Chief Executive Officer

Environmentsl Analysis & Development
Global Environment Consultants Lid (GECL),

Amlvuea! & Environsnental Laboratory (GECL)
B Sc (Hons) M.Se (SUST) M. Phal (DU},
PhD Research Fellow (NLU).

I\ Houmat OF Ernironnoental Morng, B Fotutn G, Macagemi LS Deveiopme

5 werw oacd g | House 3 VE, [ Rourt Sous Aalyaroet, Dbka- 1207 :"";u:mm, (175205150, 01 PER322408, 01715932414 | infodoacind org: gad arpligmad com
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GLOBAL ENVIRONMENT
CONSULTANTS LTD.

T YSIS REPORT

Client Name : TOMAS Turkish Engineering Consulting & Contracting Co.
Office Address : House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name + Feasibility Study and Detailed Design for Introduction of Electric Traction (Inc/

Overhead Catenary & Sub-Station) in Between Narayangani-Dhaka-Chattograr
Tongi-Joydevpur Section of Bangladesh Railway.

omﬂption of Sample :  Ambient Air Quality Aralysis Report

Sampling date ¢ 7-18 October 2024
Reporting date + 12 October 2024
L R R R R A R R R R R R R A R R R R R R R R R R R R R R R R R R R AL R ARSI
Description of analysis
ORI mmhnm:mu:um:mmfm ambient air quality.
Sllﬁ‘E‘ s orel:onsdmdlnw
ey SPM | PMy | PML | NOy | SO, NH. | O, | Pb
Test result in Ambient Air Quality
@sm:!::tfm?s’ru B | 7| 3 A | ow | we| 9| u | om
91'48'43.0F
Test result of Ambient Alr
Pubalil Rafl Crossing
GPS Coordinate: 23'56100.8°N i
90'29'53.0%

_a
lacine

y A .. el ‘ MY Dol E ety
.-m?

Mmm IFC/WBG= International rummmtwmmw mut({mp m-mmset
Comments: High volume air sampler has been used fa‘wucthg ambient afr from Pahartoli, Chattogram and
Pubalil Ratt Crassing locations Total mass (micro-gram) of pollutants (SP, PMig, PM; s NO; NHy, 0;50;, CO &
Pb) ‘s divided by volume (m’) to get micro-gram per cubic meter (ug/m’) concentration of above-mentioned
alr quality parameters, As per Ambient Air Quality Standard under air pollution (control) rules 2022,

(schedule 3 & 5, rule-1), Govt, of Bangladesh (SRO No 255-law/2022), the values of ambient air quality
parameters were within the standard limit of these two locations.

/(/f\

mcm.uma MOHD (R E ALAM SIDDIQUE

Chief Executive Officer Directr (Analysis & Development)
Environmental Analysis & Developmeat Analytical & Environumcatal Laboratoey {GECL)
Global Eavironment Consultants Ltd (GECL). B.Sc (Hons) M.S¢ {SUST) M. Phil (DU),

PhD Research Fellow (NU),

A bcrse of Eymansasty’ Mo In Contiol, Manipement & Dovekpment
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&
»l
'/
GLOBAL ENVIRONMENT b
CONSULTANTS LTD,

AMBIENT NOISE LEVEL REPORT
Client Name ¢ TOMAS Turkish Engineering Consulting & Contracting Co.
Office Address t House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name ¢ Feasibility Study and Detalled Design for Introduction of Electric Traction

(Including Overhead Catenary & Sub-Station) in Between Narayanganj-
Dhaka~Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.

R R R R R R R R R R R R L R R R R R R R R R R A R I R R R R R R R R R E R R R S EE R R R R R R F 1 1

Description of Sample :  Ambient Noise Level Report

Sampling date 1 7-18 October 2024
Reporting date v 22 October 2024
SSRGRONNEEE NSRRI RS RS2 S3SS 2222222222383
Description of analysis
SL. Measured Nofse Lovel (LAeq) dBA |
NO Sample Locations and GPS Coordinates (Day time)

Average | Maximum | Minimum

Test result of Amblent Noise Level at Aligang,
1. | Futullah, Narayangonj 47.2:4.2 54.3 2.2
GPS Coordinate: 23°39'19.3°N 90°28'07.9°E

Test result of Ambient Noise Level at Electric Loco
2. | Shed (Kamlapur); 62,4154 67.6 55.3
GPS Coordinate; 23'43'28,2°N90°25'39.4°E
Test result of Ambient Noise Level at Tongi_SS07
3. | (Gazipur) 41.2:3.7 4.4 4.1
GPS Coordinate; 23'54'40,0"N 90°24'35.9'E

Bangladesh Standard according to the Sound Pollution (Control) anm-zoog (day time)

Industrial Area 75
Commercial Area 70
Mixed Area 60
_ Residential Area 55

IFC Standard; General EHS Guidelines (Nolse Management) - April 2007
Industrial, Commercial 70
Residertlal, Institutional, Educational 55

Note: Bangiadeh Nofse Pollition Control Rules 2006; Doy Time: 06.00 to 21.00 brs, Night Time 21.00 to 06,00 hrs. IFC Nofre
Management, Aprit 2007; Doy Time 97.00 to 22.00 fvs,

Comments: The standard level of ambient noise has set up by Bangladesh as Noise Pollution
{Control) Rules 2006 (“SRO no 212-law/2006"). According to the Noise Pollution (Control) Rules
2006, average noise levels were within residential area at Aligang, Futullah, Narayangonj and
Tongi_SS07 (Gazipur) and within commercial area at Electric Loco Shed (Kamlapur).

)
g
sl Y
Md, Golam Mostafa ! E ALAM SIDDIQUE
Chief Executive Officer Director (Analysis & Development)

Eavironmental Analysis & Development Analytical & Environmental Laboratory (GECL)
Global Environment Consuitants Ltd (GECL). B.S¢ (Hons) M.Se {SUST) M. Phil (DU),
PhD) Rescarch Fellow (NU).
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L Jf
GLOBAL ENVIRONMENT e
CONSULTANTS LTD,
LEVEL REPORT
Client Name ¢ TOMAS Turkish Engineering Consulting & Contracting Co.
Office Address ¢ House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name ' Feasibility Study and Detailed Design for Introduction of Electric Traction

{Including Overhead Catenary & Sub-Station) in Between Narayanganj=
Dhaka-Chattogram and Tongi-Joydevpur Section of Bangladesh Railway,

LR e e e e e e A L A R R R R R A R R R R R RS R R T R T

Description of Sample :  Ambient Noise Level Report

Sampling date i 7-18 October 2024

Reporting date i 22 October 2024
B R R R R R R R R R S R RS R R R R )
< A Measured Noise Level (LAeq) dBA |
NO Sample Locations and GPS Coordinates (Day time)

Average | Maximum | Minimum

Test result of Ambient Noise Level at Ajghora,
1. | Laksham, Cumilla 42,6£2.4 57.4 34.7
GPS Coordinate: 23°12'32,1™N 91°08'59.2°E

Test result of Ambient Noise Level at Chinki Astana
2, | Railway Station (Baroyerhat) 52.642.4 57.4 34,7
GPS Coordinate: 22°53'17,3'N 91°32'16,5'E
Test result of Ambient Noise Level at Dakkin
3, | Sonaichori, Sitakhundu, (Kumira) Chattogram 56.3¢3.4 65.2 50.2
GPS Coordinate: 22°28'34.1°N 91°43'46.3°E

Bangladesh Standard according to the Sound Pollution (Control) Rules- zoo% (day time)

Industrial Area

ate: langiadesh Noise Pollution Lomtrol R
Monggerent, April 2007; Day Time 07:00 to 22.00 hrs,

Comments: The standard level of ambient noi'se;has set up by Bangladesh as Noise Pollution
(Control) Rules 2006 (“SRO no 212-law/2006"). According to the Noise Pollution (Control) Rules
2006, average noise levels was within residential area at and at Ajghora, Laksham, Cumilla and

within mixed area at Chinki Astana Railway Station (Baroyerhat) and Dakkin Sonaichori,
Sitakhundu, (Kumira) Chattogram.

2 /8

yb

Md. Golam Mostafa MOHPNUR E ALAM SIDDIQUE

Chief Executive Officer Director (Analysis & Development)
Environmental Analysis & Developaent Analytical & Eavironmental Laboratary (GECL)
Global Environment Consultants Ltd (GECL), B.S¢ (Hoas) M.Se (SUST) M, Phil (DU),

PhD Research Fellow (NU),
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Annex 3: EMF LEVEL REPORT

-
FTORACIN ACCUB AR O SOED

GLOBAL ENVIRONMENT

Cart ND: 05.007.20
CONSULTANTS LTD.
Client Name ¢ TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address 1 House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name { Feasibility Study and Detailed Design for Introduction of Electric Traction

(Including Overhead Catenary & Sub-Station) in Between Narayanganj—
Dhaka—Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R SR R E R R R R R E X 1 £
Description of Sample : EMF Level Report

Sampling date 1 7-18 October 2024

Reporting date ;22 October 2024

S SSSSSS s SIS RIS S S S S eSS E RSN I I E NN S ISR NN EEEEEEEERESEEESESSSRESESSRSSSc=SSSScSS=S

Description of analysis
Table: Result of EMF at different locations

: | Magnetic flux density
SL Sample Locations and GPS Coordinates ENF (mG) | ENF (uT)

4 EMF Level at Aligang, Futullah, Narayangonj. 0.1 0.01
GPS Coordinate: 23°39'19.3"N 90°28'07.9°E ' -

2 Test result of Ambient Noise Level at Electric Loco Shed (Kamlapur). 0.2 0.02
GPS Coordinate; 23°43'28.2"N 90°25'39.4'E : !

3 EMF Level at Tongi_SS07 (Gazipur). 0.3 0.03
GPS Coordinate: 23°54'40.0"N 90 °24'35.9"E 3 7

4 EMF Level at Deshipara, Jaydebpur Gazipur. 0.1 0.01
GPS Coordinate: 24°00'57.9"N 90°24'23,5"E Y <

5 EMF Level at Ashugonj Silo Road, Brahmanbaria. 0.16 0.016

GPS Coordinate: 24°02'17.2"N 90°59'59.9"E 5 X

6 EMF Level at Mandabag, Brahmanbaria. 0.1 0.01
GPS Coordinate: 23°43'17.9"N 91°08'59.0"E 2 £

Non-luﬁzingiadhﬂm Protection (ICNIRP) 2009
Typical maximum public exposure 2.0 0.2
Beneath large power lines 200 20
Time-weighted average (TWA) 2000000 200000
International Agency for Research on Cancer (IARC) 2002
IARC 2002 | 40 ] 4

Comments: HTC 522 EMF meter was used for measuring magnetic flux density at the above
mentioned 6-locations. Magnetic flux density limit has set as per Non-lonizing Radiation
Protection (ICNIRP)-2009 and International Agency for Research on Cancer (IARC) 2002.

~

R

Md. Golam Mostafa E ALAM SIDDIQUE

Chicf Executive Officer Di {Analysis & Development)
Environmental Analysis & Development Analytical & Environmental Laboratory (GECL)
Global Environment Consultants Ltd (GECL). B.Sc¢ (Hons) M.Sc¢ (SUST) M. Phil (DU).

PhD Research Fellow (NU).

3 www oacd vy |- | Mowse # WE th Floort South Kallvanpur Dhaka-1207 | | Tel:+88-02-8001314, 01755225159, 01793322829 01715592414 info@oecihd on; ged orgSomal com
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inwwxmvwann

GLOBAL ENVIRONMENT Cart NO: 05,007 20
CONSULTANTS LTD.
EMF LEVEL REPORT
Client Name t TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address ¢ House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name ¢ Feasibility Study and Detailed Design for Introduction of Electric Traction

{Inciuding Overhead Catenary & Sub-Station) in Between Narayanganj=
Dhaka~Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.

Description of Sample : EMF Level Report

Sampling date 1 7-18 October 2024
Reporting date 1 22 October 2024
ZEESIEEEEEEE NN NN RSN E RN REEEE RN EEESRSEEENENNERSESSESEESESEEREIERSERISESESERESSSSE
Description of analysis
Tabie: Result of EMF at different locations
flux density
SL Sample Locations and GPS Coordinates ENF (mG) |_ENF (T)
" EMF Level at Ajghora, Laksham, Cumilla. 0.1 0.01
GPS Coordinate: 23°12'32.1"N 91°08'59.2"E * : |
2 EMF Level at Chinki Astana Railway Station (Baroyerhat). 0.3 0.03 |
GPS Coordinate; 22°53'17.3"N 91°32'16.5"E % ;i |
3 EMF Level at Dakkin Sonaichori, Sitakhundu, (Kumira) Chattogram. 1.2 0.12 |
GPS Coordinate: 22°28'34.1"N 91°43'46.3"E ! :
4 EMF Level at Pahartoli, Chattogram. 0.2 0.02
GPS Coordinate: 22°20'33.8"N 91°48'43,0"E 2 :

5 EMF Level at Pubalil Rail Crossing, 0.1 0.01
GPS Coordinate: 23°56'00.8"N 90°29'53.0"E E g
Non-lonizing Radiation Protection (ICNIRP) 2009

Typical maximum public exposure 2.0 0.2
Beneath large power lines 200 20
Time-weighted average (TWA) 2000000 | 200000
International Agency for Research on Cancer (IARC) 2002
IARC 2002 | 40 | 4

Comments: HTC 522 EMF meter was used for measuring magnetic flux density at the above
mentioned 5-locations. Magnetic flux density limit has set as per Non-lonizing Radiation
Protection (ICNIRP)-2009 and International Agency for Research on Cancer (IARC) 2002.

e
Md. Golam Mostafa h
Chief Executive Officer ~ Director (Analysis & Dievelopment)
Environmental Analysis & Development Analytical & Environmental Laboratory (GECL)
Global Environment Consultants Ltd (GECL). B.Sc (Hons) M.Sc (SUST) M. Phil (DU),

PhD Research Fellow (NU).

A House Of Envirtningnta Mdnitteiny . Socosecn. Poliidinn Control, Managd
= wwn e org | Fouse # B 5th Fioor), South Kallyangur Dhaka-1207 Tt +88-02-8091394. 01715226159, 01793522929, 01715592414 InfoGgeaitd oo, gect orgQomad com
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Annex 4: Noise Level Monitoring Test Results

N\ P o V5
% i *‘f \W'
' &
GLOBAL ENVIRONMENT o0 95770
CONSULTANTS LTD.
AMBIENT NOISE LEVEL REPORT
Client Name :  TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address :  House No: 3, Navana Sambilan, Road No: 23, Banani, Dhaka, Bangladesh.
Project Name :  Feasibility Study and Detailed Design for Introduction of Electric Traction
(Inciuding Overhead Catenary & Sub-Station) in Between Narayanganj—
Dhaka-Chattogram and Tongi-Joydevpur Scction of Bangladesh Railway.
!:::3:==8==CSI"IIIIIIIIIII”Il:=========8=88=88"llIllllllllll'lll:===========l
Description of Sample :  Ambient Noise Level Report
Sampling date : 7-18 October 2024
Reporting date 22 October 2024
=:========8I33.IIIIlIllIIIIIIII=3==============BIIIII‘IIIlllllll.l==’==========8
Description of analysis
SL. Sample Locations and GPS Measured Noise Level dBA time
NO Coordinates Type of Zone |DoF standard| Average |Maximum | Minimum
Test result of Ambient Noise Level at
Aligang, Futullah, Narayangonj Salience
| GPS Coordinate: 23°39'19.3"N Zone = e e
90°28'07.9"E
Test result of Ambient Noise Level at
Tongi_SS07 (Gazipur) Salience
2 | GPS Coordinate: 23°64'40.0°N Zone » BT A il
90°24'35.9"E
Test result of Ambient Noise Level at
Electric Loco Shed (Kamlapur); Commercial
3 | GPS Coordinate: 23°43'28.2"N Zose n sl I et
90°25'39.4"E
Bangladesh Standard according to the Sound Pollution (Control) Rules-2006 (day time)
Industrial Zone : 75
Commercial Zone 70
Mixed Zone 60
Residential Zone 55
Silence Zone 50
IFC Standard; General EHS Guidelines (Noise Management) - April 2007
Industrial, Commercial 70
Residential, Institutional, Educational §8
Note:

1. Bangladesh Noise Pollution Control Rufes 2006 Dy Time: 06.00 o 21.00 ks, Night Thwe 2100 1o 06,00 hrs.
2. IFC Noise Management, April 2007; Day ime 07:00 o 22.00 hrs. =

Comments; The standard level of ambient noise has set up by Bangladesh as a Noise Pollution (Control)
Rules 2006 (“SRO no 212-law/2006"). According to the Noisc Pollution (Control) Rules 2006, The average
ambient noise levels were within the standard limit of salicnce zone at Aligang, Futullah, Narayangonj and
Tongi_SSO07 (Gazipur) as per noise pollution control rules (2006). And the average ambient noise level was
found at Electric Loco Shed (Kamlapur) which beyond the standard limit of mixed zone and within the limit
of commercial zone.

—
~

2

Md. Golam Mostafa MO UR E ALAM SIDDIQUE
Chicf Executive Officer Director {Analysis & Development)
Environmental Analysis & Development Analytical & Environmental Laboratory (GECL)
Global Environment Consultants Ltd (GECL). B.S¢ (Hons) M.Sc¢ (SUST) M. Phil (DU),
PhD Research Fellow (NL).

A Edoseaf Eewironimantil Monieno, Reaesioh, Polluion Coeotrol Management' & Develnpenent
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Cest NO-06.007 20

OISE LEVEL R

3T

GLOBAL ENVIRONMENT
CONSULTANTS LTD.

Client Name :  TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address :  House No: 3, Navana Sambilan, Road No: 23, Banani, Dhaka, Bangladesh,
Project Name :  Feasibility Study and Detailed Design for Intreduction of Electric Traction

(Including Overhead Catenary & Sub-Station) in Between Narayanganj—
Dhaka-Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.
IIllllllll’lll.l!l:s!ltlﬂllIIIIIIIIIIIIIIIIISQIllll!!t'tllllllllllllllllllllltE:

Description of Sample :  Ambient Noise Level Report

Sampling date : 7-18 October 2024
Reporting date : 22 October 2024
.ll'lI’====2==:====8!3IIIIlllllI'IIIII!===========SBlll'lll.llll.-llll==========
Description of analysis
SL. Sample Locations and GPS Measured Noise Level (LAeq) dBA (Day time) |
NO Coordinates Type of Zone |DoE standard| Average |Maximum | Minimum
Test vesult of Ambient Noise Level at
Deshipara, Jaydebpur, Gazipur. Salience
Y| GPS Coordinate: 24°00'57.9"N Zone o sssomoll o
90°24'23.5VE
Test result of Ambient Noise Level at
Ashugonj Silo Road, Brahmanbaria. A A
| R T i 8 Mgy w3 W
96°59'59.9"E 3
Test result of Ambient Noise Level at
Mandabag, Brahmanbaria. y
3 | GPS Coordinate: 23°43'17.9N i . BLy 4 o
91°08'59.0"E
Bangladesh Standard according te the Sound Pollution (Control) Rules-2006 (day time)
Industrial Zone 75
Commercial Zone 70
Mixed Zone 60
Residential Zone 55
Silence Zone . 50
IFC Standard; General EHS Guidelines (Noise Management) - April 2007
Industrial, Commercial 70
Residential, Institutional, Educational 55
Note:

I Bangladesk Notse Poilution Contral Rules 2005; Day Time: 06.00 1 2100 hrs, Night Tive 21.00 10 06.00 .

2 IFC Notse Management, April 2007, Day Time 07:00 g0 22.00 hry.

Comments: The standard level of ambient noise has set up by Bangladesh as a Noise Pollution (Control)
Rules 2006 (“SRO no 212-law/2006™). According (o the Noise Pollution (Control) Rules 2006, the average
ambient noise levels were found at Deshipara, Jaydebpur Gazipur and Mandabag, Brahmanbaria which were
within the standard limit of silence zone. But the average ambient noise level was found at  Ashugonj Silo
Road, Brahmanbaria which was within residential zone and silence zone as per noise pollution control rules

(2006).
L)
o2
Md. Golam Mostafa MO NUR E ALAM SIDDIQUE
Chief Executive Officer Director (Analysis & Development)

Analytical & Environmental Laboratory (GECL)
B.Sc (Hons) M.Sc (SUST) M. Phil (DU),
PhD Rescarch Fellow (NU).

Environmental Analysis & Development
Global Environment Consultants Ltd (GECL).

AHouse of Envitonmenta
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GLOBAL ENVIRONMENT
CONSULTANTS LTD.
Client Name :  TUMAS Turkish Engineering Consulting & Centracting Co.
Office Address : House No: 3, Navana Sambilan, Road No: 23, Banani, Dhaka, Bangladesh.
Project Name : Feasibility Study end Detailed Design for Introduction of Electric Traction
(Including Overhead Catenary & Sub-Station) in Between Narayanganj-
Dhaka-Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.
LR R R R Rl R R R R L R R R T R g
Description of Ssmple 1 Ambient Noise Level Report
Sampling date t 7-18 October 2024
Reporting date ¢ 22 October 2024
PSS ST NN R E RSN SIS IIIISSEESITIIISNESEESEEssssss=zc=zz SSSSSIISTIRIARANNRSRETSE
Description of guulysis
S| e e G R e Lo LA A iy
NO Coordinates of Zone | DoF. standard] Average 'Maximum| Minimum
Test result of Ambient Noise Level at
Ajghora, Lukshiam, Camilla, Salience
L1 GPS Coordinate: 23°12'32.1"N Zone ® |6y M| W
91°08’59.2"E
Test result of Ambient Noise Level at
Chinki Astana Railway Station
2. (Baroyerhat). R"z":‘:“ 58 526424 | 574 351
GPS Coordinate: 22°53'173"N
91°32'16.5"E
Test result of Ambient Noise Level at
Dukkin Sonaichori, Sitakhundu,
3. (Kumirs) Chattogram. Mixed Zone o 56334 | 652 50.2
GPS Coordinate: 22°28'34.1"°N
91°43'46,3"E _ |
Bangladesh Stundurd according to the Sound Pollution (Control) Rules-2006 (day time)
Industrial Zone 75
Commercial Zone 0
[
53
50

Nate:

;:mm Nuise Paliusion Control Rales 2006, Day Tiae: 06.00 40 2100 hrs. Night Time 25,00 10 10600 hes,

2. IFC Noise Mowagement, Apeil X07: Dy Tiwe 07:00 a0 2200 ivs.

Comments: The standard level of ambient noise has set up by Bangladesh as a Noise Pollution (Control)
Rules 2006 (“SRO no 212-1aw/2006"). According to the Noise Pollution (Control) Rules 2006, the average
ambient noise fevel was within standard limit of silence zone at Ajghora, Laksham, Cumilla. However, the
average ambient noise level was found at Chinki Astana Railway Station (Baroyerhat) within the limit of
residential and silence zone and the average ambient noise level was within the limit of residential and mixed

zone at Dakkin Sonaichori, Sitakhundu, (Kumira) Chattogram.

< i f

4
Md, Golam Mostafa EALAM SIDDIQUE
Chief Exccutive Officer Director (Analysis & Development)

Analytical & Enviroamental Laboratory (GECL)
B.S¢ (Honsy M Sc (SUST) M. Phil (DL),
PhD Research Fellow (NU).

Environmental Analysis & Development
Global Environment Consultants Ltd (GECL).

. Folluvon Contral, Mansgmrsant & Sevelopensit

A Hoese ol Ersrfirimgntat Montonog i
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GLOBAL ENVIRONMENT
 CONSULTANTS LTD.

Clieat Name ¢ TOMAS Turkish Engineering Consulting & Contracting Co.
Office Address + House Nov 3, Navana Sambilan, Road No: 23, Banani, Dhaka, Bangladesh.
Project Name ¢ Feasibility Study and Detailed Design for Introduction of Electric Traction

(Including Overhead Catenary & Sub-Station) in Between Narayanganj-
Dhaka-Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.
BRI F AN N NN IEIIIIISIIIIEISISAENARTANREARN RS
Description of Sample  ;  Ambient Noise Level Report
Sampling date ¢ 718 October 2024
Reporting date 1 22 Ociober 2024

Descriprion o unalysis

Noise dBA (Day time

SL. Sumple Locations and GPS _Measure
Coordinates Type of Zone |DoE standard| Average |Maximum| Minimum

NO

Test result of Ambient Noise Leve} at

Pahartoli, Chattogram.
1. GPS Coordinate: 22°20'33.8"N Mixed Zone 60 56.244.4 63.2 492

91°48"43.0"E
Test resalt of Amblent Nodse Level at
Pubalil Rail Crossing. Silence

GPS Coordinate: 23°56'00.8"N Zone
90°29'53.0"E. N £
Bungladesh Standard to the Sound Pallution (Control) Rules- 2006 {day time)
Commercial Zone

Mixed Zone
Residential Zone

Silence Zone

IFC Standard; General EHS Guidelines (Nse Managemen) - Apil 207

L Industrial, Commercial
Residential. |nstitutional, Fducational
ofe;

N

50 45.241.7 | 482 40.1

21522

%2

L Bangladeh Novee Porintion Control Sules 2006; Dy Thwe: 0600 10-2).00 fes, Neght Tine: 27,00 o (6.0 fres
2 IFC Nolte Managemen, Apnil 007, Diay Time 0710 to 22 00 fies,

Comments: The standard level of ambient noise has set up by Bangladesh as a Noise Pollution (Congrol)
Rules 2006 (“SRO no 212-law/2006™). According to the Noise Polfution (Control) Ruies 2006, the average
ambient noise level was found within silence zone at Pubalil Railway Crossing. However, the average
ambient noise level at Pahartoli, Chattogram was found which was within the standard limit of mixed and

residential zone.
<)
YRl
Md. Golam Mostafa E ALAM SIDDIQUE
Chief Executive Officer Director (Analysis & Development)
Environmental Analysis & Development Analytical & Environmental Laboratory (GECL)
Globol Environment Consultants Ltd (GECL), B.Sc (Hons) M.Sc (SUST) M. Phil (DU),

PhD Research Fellow (NU).

A Hoata of Envaonmantal Momdonng. Hesaarchh letion Cantrol. Managarmont & Oeyefonrm

(7 wwgeciid g | Hosse 1 3€, th Foor, Sou Katyargus Chaba-1207 | Sl:+08-00-8001314, 91715225158, 01700302509, 0174550414 | ine@gndte on, gect cog@gmad com
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GLOBAL ENVIRONMENT BN 500720
CONSULTANTS LTD.

AMBIENT NOISE LEVEL REPORT
Client Name : TOMAS Turkish Engineering Consulting & Contracting Co.
Office Address : House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name ¢ Feasibility Study and Detailed Design for Introduction of Electric Traction

(Including Overhead Catenary & Sub-Station) in Between Narayangan|—
Dhaka~Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.

Description of Sample :  Ambient Nofse Level Report

Sampling date + 7-18 October 2024
Reporting date + 22 October 2024
LR R L L R R R R R Rl I E RS R R T R R F R E st R R e s Lt E Lt R Rttt sttt it ittt itt]
Description of analysis
SL Measured Nofse Lovel (LAeq) dBA |
NO Sample Locations and GPS Coordinates time)

Average | Maximum | Minimum

Test result of Amblent Nofse Level at Aligang,
t. | Futullah, Narayangonj 47.2:4.2 54.3 2.2
GPS Coordinate: 23°39'19.3"N 90°28'07.9°E

Test result of Ambient Noise Level at Electric Loco
2. | Shed (Kamlapur); 62.4:5.4 67.6 55.3
GPS Coordinate: 23°43'28,2°'N90°25'39.4°E
Test result of Ambient Noise Level at Tongi_SS07
3. | (Gazipur) 47.2:3.7 44,4 4.1
GPS Coordinate: 23" 54'40,0"N 90° 24'35.9'E

Bangladesh Standard according to the Seund Pollution (Control) Rnho-loo_b_(dly time)

Industrial Area 75
Commercial Area 70
Mixed Area 60
Residential Area 55

IFC Standard; General EHS Guidelines (Noise Management) - April 2007
Industrial, Com )
Residential, Institutional, 55

‘Note: Bangiodesh Noise Poilutian Cantred Rules 2006; Day Time: 08.00 ta 21.00 hrs, Night Time 21.00 to 06,00 hrs. IFC Nofse
Management, Apvil 2007, Doy Time 07.00 to 22.00 fws,

Comments: The standard level of ambient nofse has set up by Bangladesh as Noise Pollution
(Control) Rules 2006 (“SRO no 212-law/2006"). According to the Noise Pollution (Control) Rules
2006, average noise levels were within residential area at Aligang, Futullah, Narayangonj and
Tongi_SS07 (Gazipur) and within commercial area at Electric Loco Shed (Kamlapur).

b+ 4
sMEE
Md. Golam Mostafa E ALAM SIDDIQUE
Chief Executive Officer Director (Analysis & Development)
Environmental Analysis & Development Analytical & Enyironmental Laboratory (GECL)
Global Environment Conswitants Ltd (GECL). B.Sc (Hons) M.Sc (SUST) M. Phil (DU),
éﬂ PhD Rescarch Fellow (NU).
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3t

GLOBAL ENVIRONMENT
CONSULTANTS LTD.

Cen NO.06007 20

AMBIENT NOISE LEVEL REPORT
Client Name * TOMAS Turkish Engineering Consulting & Contracting Co.
Office Address 1 House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name i Feasibility Study and Detailed Design for Introduction of Electric Traction

(Including Overhead Catenary & Sub-Station) in Between Narayanganj-
Dhaka-Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.

Description of Sample :  Ambient Noise Level Report

Sampling date t 7-18 October 2024
Reporting date t 22 October 2024
R TR A RN TN R P P R R I E P R TSNS SIS S EE NS ISSI SESSNIIIESIUSRIEERN
Description of analysis
SL. Measured Noise Level (LAeq) dBA
NO Sample Locations and GPS Coordinates (Day time)

Average | Maximum | Minimum

Test result of Ambient Noise Level at Deshipara,
1. | Jaydebpur Gazipur 48.413.2 54.3 44.1
GPS Coordinate: 24°00'57.9"N 90°24'23.5'¢

Test result of Ambient Noise Level at Ashugonj Silo
2. | Road, B,Barla; 54.123.3 65.3 47.3
GPS Coordinate; 24°02'17.2'"N 90°59'59.9°E
Test result of Ambient Noise Level at Mandabag,
3. | Brahmanbaria. 43.312.1 50.4 41.4
GPS Coordinate; 23°43'17.9'N 91°08'59.0'E

Bangladesh Standard according to the Sound Pollution (Control) Rules~2006 (day time)

Industrial Area y
Commercial Area 70
Mixed Area 60
Residential Area B
| IFC Standard; General EHS Guidelines (Nolse - April 2007
‘—_W_I"—Lma , Commercial _M_A%T_—
Residential, Institutional, Educational 5
Note: Bargidesh Nafse Pollution Control Rules 2006, Day Time: 06.00 to 21.00 hrs, Night Yime 21.00 to 06.00 hirs, JFC Nose

Management, Aprli 2007; Day Time 07.00 to 22.00 hrs,

Comments: The standard level of ambient noise has set up by Bangladesh as Noise Pollution
{Control) Rules 2006 (“SRO no 212-1aw/2006"), According to the Noise Poliution (Control) Rules
2006, average noise levels were within residential area at Deshipara, Jaydebpur Gazipur and at
Mandabag, Brahmanbaria and within mixed area at Ashugon] Silo Road area,

R

Md. Golam Mostafa MOH R E ALAM SIDDIQUE
Chief Executive Officer Director (Analysis & Development)
Environmental Analysis & Development Analytical & Environmental Laboratory (GECL)

Global Environment Consultants Ltd (GECL). B.5c (Fons) M.Se (SUST) M. Phil (DU),
’ PhD Research Fellow (NU).
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GLOBAL ENVIRONMENT Ot W-05.807 20
CONSULTANTS LTD.
NOISE LEVEL REPORT

Client Name i TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address ¢ House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name ! Feasibllity Study and Detailed Design for Introduction of Electric Traction

{Including Overhead Catenary & Sub-Station) in Between Narayanganj=
Dhaka-Chattogram and Tongl-Joydevpur Section of Bangladesh Raitway,

(AR Rl s R R A s i i e e s R E P i R i R R A LA AR R RS

Description of Sample  :  Ambient Noise Level Report

Sampling date i 718 October 2024

Reporting date . 22 October 2024

L L R R R R R R R R R A R R R R PN S P RN R R RN R 2
L : e Measured Noise Level (LAeq) dBA |
NO Sample Locations and GPS Coordinates (Day time)

Average | Maximum | Minimum

Test resuit of Ambient Noise Level at Ajghora,
1. | Laksham, Cumilla 42.652.4 | 574 34.7
| GPS Coordinate: 23°1232.1"N 91°08'59.2°E

Test result of Ambient Noise Level at Chinki Astana
2. | Railway Station (Baroyerhat) 52,6124 | 57.4 34.7
GPS Coordinate: 22°53'17,3°N 91°32'16.5°E

Test result of Ambient Noise Level at Dakkin
3. | Sonaichori, Sitakhundu, (Kumira) Chattogram 56.323.4 65.2 50.2
GPS Coordinate: 22" 28'34.1"N 91°43'46.3"E

Bangladesh Standard according to the Sound Pollution (Control) Rlllﬁ-l”%@lv time)

lndw_trlaum

Comments: The standard level of ambient noise has set up by Bangladesh as Noise Pollution
(Control) Rules 2006 (“SRO no 212-law/2006"), According to the Noise Pollution (Control) Rules
2006, average nofse levels was within residential area at and at Ajghora, Laksham, Cumilla and
within mixed area at Chinki Astana Railway Station (Baroyerhat) and Dakkin Sonaichori,
Sitakhundu, (Kumira) Chattogram.
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L . ;
e et
Md. Golam Mostafa M UR EALAM SIDDIQUE
Chief Execative Officer Director (Analysis & Development)
Environmental Analysis & Development Analytical & Environmental Laboratory (GECL)
Global Environment Consultants Ltd {GECL). B.Sc (Hons) M.Se (SUST) M. Phil (DU),

PhD Research Fellow (NU).
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GLOBAL ENVIRONMENT CNIEDT D
CONSULTANTS LTD.

LEVEL REPORT
Client Name i TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address ¢ House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name i Feasibility Study and Detailed Design for introduction of Electric Traction

(including Overhead Catenary & Sub-Station) in Between Narayanganj=-
Dha&a-cmttognm and Tongi-Joydevpur Section of Bangladesh Railway.

L e e e R R R S R R R R R R R R R R R R

Description of Sample : Amb:ent Noise Level Report

Sampling date i 7-18 October 2024

Reporting date ¢ 22 October 2024

RS2 IZEISEIIEISSIIIESSEIISEIASIESFSSNGASSEEASNIINNENEEIsRrEsEEEEIEEEEIZZZEZSSSC
L Measured Noise Level (LAeq) dBA |
NO Sample Locations and GPS Coordinates time)

Average | Maximum = Minimum

Test result of Ambient Noise Level at Pahartoli,
1. | Chattogram) 56.214.4 63.2 49.2
GPS Coordinate: 22°20'33.8"N 91°48'43.0°E

Test result of Ambient Noise Level at Pubalil Rail
2. | crossing 45.241.7 48.2 401
GPS Coordinate: 23°56'00.8™N 90 29'53.0°¢

WMWQMMWM (Control) mna-zoo;;(ayum)

memeuﬂon(mm? e 2006, Doy Tirm
Mangagement, April 2007; Doy Time 07:00 [0 22.00 hs,

Comments: The standard level of ambient noise has set up by Bangladesh as Noise Pollution
(Control) Rules 2006 (“SRO no 212-law/2006”). According to the Noise Pollution (Control) Rules
2006, average noise levels were within residenﬁal area at and at Pubalil Rail crossing and within
mixed area at Pahartoli, Chattogram).

o f\

e
Md. Golam Mostafa
Chief Executive Officer : M(Amma Development)
Eavironmental Analysis & Development Analyticel & Envirormeatal Laberatory (GECL)
Gitobel Environment Consultants L1d (GECL). B.Sc (Hons) M.Sc (SUST) M. Phil (DU},

PhD Research Fellow (N1,
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{

GLOBAL ENVIRONMENT Cart N 05.207.20
CONSULTANTS LTD.
VEL REPORT
Client Name ¢ TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address 1 House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name t Feasibility Study and Detailed Design for Introduction of Electric Traction

{Including Overhead Catenary & Sub-Station) in Between Narayanganj=
Dhaka—-Chattogram and Tongi-Joydevpur Section of Bangladesh Railway.

EE e s e R R R R R R R R R Y

Description of Sample :  Ambient Noise Level Report

Sampling date :  7-18 October 2024

Reporting date i 22 October 2024

B R L R R R R R R R R R R R R R R S R P N R R R S )
L. ‘ _ Measured Noise Level (LAeq) dBA |
NO Sample Locations and GPS Coordinates (Day time)

Average | Meximum | Minimum

Test result of Ambient Noise Level at Ajghora,
1. | Laksham, Cumilla 42.6:2.4 57.4 34,7
GPS Coordinate: 23°12°32,1"N 91°08'59.2°E

Test result of Ambient Noise Level at Chinki Astana
2. | Railway Station (Baroyerhat) 52.612.4 57.4 34.7
GPS Coordinate: 22°53'17.3°N 91°32'16.5"E
Test result of Ambient Noise Level at Dakkin
3. | Sonaichori, Sitakhundu, (Kumira) Chattogram 56.323.4 65.2 50.2
GPS Coordinate: 22°28'34.1°N 91°43'46.3"E
Bangladesh Standard according to the Sound Pollution (Controf) Rules- 2006 (day time)

Industrial Area #

55

z T ontrol F T 100 to 0,00 hrs. e
Monagenent, April 2007; Day Time 07:00 to 22.00 Jirs,
Comments: The standard level of ambient noise has set up by Bangladesh as Noise Pollution
{Control) Rules 2006 (“SRO no 212-law/2006™), According to the Noise Pollution {Control) Rules
2006, average noise levels was within residential area at and at Ajghora, Laksham, Cumilla and
within mixed area at Chinki Astana Railway Station (Baroyerhat) and Dakkin Sonaichori,
Sitakhundu, (Kumira) Chattogram.

M. Golam Mostafa EALAMSIDDIQUE

Chief Execative Officer Director (Analysis & Development)
Environmental Analysis & Developmient Analytical & Environmental Laboratory (GECL)
Global Environment Consultants Ltd {GECL). B.S¢ (Hons) M.S¢ (SUST) M. Phil (DUY),

PhD Rescarch Fellow (NU).
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GLOBAL ENVIRONMENT
CONSULTANTS LTD.

AMBIENT NOISE LEVEL REPORT

Client Name : TUMAS Turkish Engineering Consulting & Contracting Co.
Office Address 1 House No:3, Navana Sambilan, Road No:23, Banani, Dhaka, Bangladesh
Project Name ! Feasibility Study and Detailed Design for introduction of Electric Traction

(Including Overhead Catenary & Sub-Station) in Between Narayanganj-
Dhaka-Chattogram and Tongi-foydevpur Section of Bangladesh Railway.

I IS R R R R R R E R F E E A R s i  E A A s R R L A L R R R R A R LI R R AR R RN R LR R

Description of Sample : Ambient Noise Level Report

Sampling date :  7-18 October 2024

Reporting date : 22 October 2024

R e e R R R R R R R A R R R R P S R R R RS S S )
sL. ) y o Measured Noise Level (LAeq) dBA

Average | Maximum = Minimum

Test result of Ambient Noise Level at Pahartoli,
1. | Chattogram) 56.244.4 63.2 452
GPS Coordinate: 22°20'33.8"N 91°48'43.0"E

Test result of Ambient Noise Level at Pubalil Rail
2. | crossing 45.241.7 48.2 40.1
GPS Coordinate: 23'56'00.8"N 90" 29'53.0°€

Bangladesh Standard according to the Sound Pollution (Control) Rules-2006 (day time)
industrial Area 75

Managﬂmnt Apeil 2007; ownmorwmzzaom 3

Comments: The standard level of ambient noise has set up by Bangladesh as Noise Poliution
{Control) Rules 2006 (“SRO no 212-law/2006"). According to the Noise Pollution (Control) Rules
2006, average noise levels were within msideuttai area at and at Pubalil Rail crossing and within
mixed area at Pahartoli, Chattogram).

(=
— S
Md. Golam Mostafa
Chief Executive Officer - Director (Analysis & Dndqmnl)
Eaviroamental Analysis & Development Anglytical & Environmental Laboratery (GECL)
Global Envi ert Consul Ld (GECL ) B.5¢ (Hons) M.Sc (SUST)Y M. Phil (DU),
PhD Research Fellow (NU),
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Annex 5: Pictural Evidence for Environmental Data Monitoring

Environmental Impact Assessment (EIA)
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SS 1
Kumira
Collection of Surface Water Collection of Ground Water
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EMF Monitoring
SS 2
Chinki
Astana
: . o : : L Ty T g
& “"f’ *‘,""- 2 B - B 2 \ 4
RS o ec—— A— - %
PSR R — “
Collection of Surface Water Collection of Ground Water
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SS 3
Laksam

Noise Monitoring
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Collection of Surface Water

Collection of Ground Water

Air Quality Monitoring

Noise Monitoring

SS 4
Mandabag

EMF Monitoring
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Collection of Surface Water

Collection of Ground Water

Noise Monitoring EMF Monitoring
SS 5
Ashuganj
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Collection of Surface Water

Collection of Ground Water

Air Quality Monitoring Noise Monitoring EMF Monitoring
SS_ 6
Pubail
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Collection of Surface Water Collection of Ground Water

Noise Monitoring EMF Monitoring

SS_7 Tongi
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Collection of Surface Water

®

Collection of Ground Water

Noise Monitoring
SS_8
Fatulla
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Collection of Surface Water

Collection of Ground Water

EMU
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(Joydebpur
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Noise Monitoring
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Collection of Surface Water

Collection of Ground Water

10

Air Quality Monitoring

Noise Monitoring

Electric 8 o ey j)‘}?\ "
Loco LB ol
Workshop
&
Chattogra
m Electric
Loco Shed
(Pahartali)
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Collection of Surface Water

Collection of Ground Water

Noise Monitoring
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Collection of Surface Water
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Annex 6: Tree Plantation and Replacement Programmes

The objective of the tree plantation and replacement programme is to compensate for the loss of
trees due to the proposed implementation of Laskam-Chinki Astana to Chittagong railway line.
Other major objectives of the programme are to protect the affected cultural/sensitive areas (within
50 m from the RoW boundary) and to enhance the health of the existing ecosystem.

The project alignment in total 137,222 tree will be cut among them 41,652 timber trees, 14,380
timber and fruit trees, 16,866 fruit trees, 15,449 firewood, 1,773 medicinal trees, 34,463 banana
trees, 6,377 bamboo trees, 5,032 cane bush and 1,230 papaya of different sizes will be cut due to
the implementation of the project at pre-construction and construction periods. The proposed tree
plantation and replacement programme (TPRP) will plant at least three times the actual trees cut
down. These trees are calculated on both sides of the proposed new alignment, proposed station
building areas, and new station access road areas (associated facilities). Therefore, a total of
(137,222x3) 411,666 new trees will be planted during the construction and post-construction
stages of the project.

Tree Plantation Sites in the Project Areas

v Along the slopes of the constructed new railway line both side embankment. Almost existing
all tree will be cut (around 137,222 trees) for dual gaze construction, so new seedling will
be planted whole chainage from Laskam-Chinki astana to Chittagong.

v Existing station premises and constructed new stations premises viz. Laksam Jn., Naoti,
Langalkot, Hasanpur, Shisor, Dakatia, Gonoboti, Sairshadi, Feni, Kalidah, Fazilpur, Notun
Muhuriganj, Chinki Astana, Mastan Nagar, Mirersaai, Bar-Takia, Baroiardala, Sitakundo,
Barkundo, Kumira, Batiara, Fouzderhat, Pahartoli, and Bottoli Railway Station.

Along the affected cultural/sensitive areas (within 50 m from the RoW boundary)
Embankments in cut sections and new constructed culvert premises.
Seedling will be distributed among the community people where railway land insufficient.

DN NN

Special emphasis on beatification programme along embankment near Feni, Mohori,
Dakatia and Selonia River alignment area.

1) Selection of Tree Species

The species for the proposed tree replacement has been selected based on the statistics of the
lost vegetation and suitability for the intended purpose. This was done in consultation with senior
ecologist and local communities. The main consideration for selection of species for the railway
project is to protect the railway embankment from erosion and habitat for biotic species, minimize
visual impacts, improved aesthetics and ecological conservation as well as commercial benefits.
Accordingly, the list of tree species proposed to be planted is as follows:
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Table 1: List of Proposed Tree Species

Environmental Impact Assessment (EIA)

Timber Ornamental
Sl. Local name Scientific name Sl. Local name Scientific name
1. Gamar Gmelia arborea 1. Jau Casuarina littoralis
2. Mehegoni Swietenia mahagoni 2. Sonalu Cassia fistula
3. Chikrasi Chickrasia tabularis 3. Jarul Lagerstoemia speciosa
4, Telsur Hopea odorata 4, Kisnochura Delonix regia
5. Garjan Dipterrocarpus terbinatus 5. Radhachura Peltophorum pterocarpum
6. Kat badam Terminalia calappa 6. Polash Butea monosperma
7. Shegun Tectona grandis 7. Kodom Anthocephalus kadamba
8. Epil-epil Leucaena leucocephala 8. Bokul Mimusops elengi
9. Rain tree Samania saman 9. kanchon Bauhinia purpurea
Medicinal 10. Mahua Madhuca indica
1. Horitoki Terminallia cebula 1. Sarnachapa Michelia champaca
2. Arjun Terminalia arjuna 12. Naghesor Mesua nagassarium
3. Ashok Saraca indica Fruit
4, Chalmugra Hydnocarpus kurzii 1 Kalojam Syzyzum cumini
5. Neem Azadirachta indica 2 Bilimbi Averrhoa bilimbi
6. Ulatkambal Abroma augusta 3 Jalpai Elaeocarpus robustus
7. Shimul Bombax ceiba 4 Latkon Baccaura ramiflora
8. Amloki Phyllanthus emblica 5 Tetul Tamirindus indica
9. Bohera Terminalia bellirica 6 Dewoa Artocarpus lacucha
Palm
1. Narikel Cocos nucifera
2. Supari Areca catechu
3. Tal Borassus flabellifer
4, Khajur Phoenix sylvestris

2) Guidelines of Tree Replacement

According to the prevailing practice in Bangladesh, the Forest Department generally recommends
to plant minimum two trees for each tree felled for any development project. However, in
consultation with BR, the Consultant recommends to plant three saplings for each tree felled. Total
available space for the tree replacement on the side slopes of railway embankment and stations
and cultural/sensitive areas is approximately 365.90 km, (365.90km x 2) times the construction
width of say 40 m minus to embankment.

3) Implementation Agreement

The Forest Department (FD) is generally responsible for plantation of all government owned sites.
It is a common practice in Bangladesh that the Forest Department performs the task by
themselves. However, the FD will be encouraged to involve BR, the PAPs, especially vulnerable
poor and women, in the plant replacement programme. The Forest Department will provide all
technical and other supports in planning and developing the plantations. However, the
implementation arrangement for the project is unique than any other tree replacement programme
in country that was agreed in consultation with BR and Consultant. It was decided that BR will be
responsible for the successful implementation of tree plantation and replacement programme
without involving PAPs and FD.

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECT

Page | 263



Environmental Impact Assessment (EIA)
The tasks of the BR are as follows:

v' training of the local BR staff on tree maintenance

v’ preparation of the tree replacement programme in accordance with this plan and get them
approved by the Forest Department, if necessary

v coordination of sapling procurement process of approved species prescribed above

v" supervision of nurseries for raising saplings

4) Responsibility

It was decided that the Contractor will be responsible for planting trees throughout the alignment
and other areas as prescribed above. The Contractor will need to procure and raise saplings until
they survive. They can set up nurseries in consultation with BR and the Engineer at the early stage
of the project. Alternatively, the Contractor can purchase saplings from the local nursery. The
Environmental Officer of BR will be responsible for overall coordination with the FD, PAPs, and
destitute women (if necessary), and supervision of the programme. It is recommended that BR
should start a dialogue with the FD if required for the tree replacement programme in the pre-
construction stage, so that setting up of nurseries can be done in the early stages of the Project.

5) Budget

The budget for the proposed tree replacement programme is provided in Table 2. The budget also
includes maintenance for first one years from the date of plantation to ensure that all planted
saplings will survive and provision for an additional plantation is available. The plantation on the
slopes of railway embankment, in the stations and along the affected cultural/sensitive areas will
be taken up after completion of construction work. The budget also includes procurement and
development of all facilities required to establish a nursery such as, collection of suitable soils,
decomposing cow dung, procurement of fertilizers etc. The budget also includes measure required
for maintenance of plantation, such as watering, weeding, fertilizer application, replacing of dead
saplings (if any), etc. for the first one years after planting. The proposed values of trees of the
project are presented in Table 2. The estimated amounts for afforestation are Tk 2,45,25,000
(approx. USD 306,562).

Table 2: Estimated budget for afforestation and tentative distance.

. Name of the Species & Space
Tree Types Kilometres . . Total Number of Plants | Rate | Total Cost
(Seedling to seedling)
20 km 2mx2m=
Palm 30,000 150 | 4,500,000
(3 row) 500 seedling’/km
k = 7
Medicinal 30km 2m2m 45,000 150 | &7°0.000
(3 row) 500 seedling/km
k =
Fruit tree 30km 2m2m 30,000 150 | 4,500,000
(2 row) 500 seedling’/km
Timber 30km 2mx2m= 30,000 150 | 4,500,000
(2 row) 500 seedling’/km
Omamental 19 km 2mx2m= 28,500 150 | 4,275,000
(3 raw) 500 seedling/km ’ T
Total 129 kmx 2 side = 258 163,500 2=327,000 24,525,000
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Annex 7: Compliance Monitoring Checklist
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Project Period
and
Environmental
Parameters

Project Impact

Mitigation Measures

D: Details of Monitoring Action to
be Undertaken

What Work has
been Undertaken
and Where

Specific
Date(s)
Matching
“D!’

Who
Undertook
the Work

1. PRE-CONSTRUCTION PHASE

1.1 Trees and
Landscape

Trees and saplings within an
approximately 50 m RoW of the
alignment, workers camp setting, and
station areas will be cut down during
pre-construction period resulting in
potential ecological and economic
loss.

Notice of removal of trees will be
provided. BR or local NGOs will ensure
compensation and planting of at least
three trees for every one cut. A basic tree
replacement plan has been prepared and
is included as Annex.

As each section of the construction work
is completed, trees and understory
vegetation must be planted, in order to
help stabilise the cleared areas and
attract some wildlife such as birds.

To Confirm that a tree cutting and
replanting programme is fully ready to
implement during the pre-construction

period.

To Confirm that this planting plan is in
agreement with local people who lost
food-trees.

1.2 Land
Acquisition

Design encroaches on private land.

Based on preliminary topographical
and social survey data of Project, the
Project involves land acquisition of
along the proposed alignment and
station areas.

As per the findings of the LARP
survey, thousands of structures will
be lost out of which are residential,

commercial, and residential cum
commercial and CPRs and rest are

other types will need to be relocated.

The detailed guidelines for land
acquisition and compensation are found
in the LAP and RP, which must be
applied.

BR is making very significant efforts to
minimise resettlement but some is
unavoidable due to the illegal occupation
of BR owned land. BR has revised the
alignment at least 2X to reduce land
requirements

To be monitored by implementation
NGO hired by BR

1.3 Employment
and Livelihood

By the acquisition of lands, people will
lose their income and employment

Direct and indirect loss of income will be
compensated as prescribed in the LAP
and RP and must be implemented prior to
construction taking place.

Livelihood restoration plan need to be
implemented through INGO according
to the RAP.
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1.4 Heritage and
Culture

CPRs were identified by the social
assessment team, and all are located
in the new RoW and will have to
make way for the rail line

The CPRs to be relocated in stages, after
consultation with local communities, Local
communities will be compensated for
dismantling and relocating these sites.

Inspect relocation and protection
activates during this period and obtain
written agreement from local
communities

1.5 Infrastructure
- Utility Relocation

Some utility lines such as electric
transmission lines, gas pipelines, and
water supply pipelines are shifted or
accessed without proper approval or
knowledge, leading to damage.

Utilities will only be removed and
relocates with proper agency approvals
and permits.

Confirm that permits. Location and
relocation site plans have been
approved

1.6 Safety and
level crossings

Inadequate planning and design
consideration could add to the risk of
accidents at new level crossings and
even cause train operating problems

The level crossing issue will be carefully
examined by BR and designs incorporate
safety features to protect the public but
also recognise the need to move traffic
and include a rapid crossing clearing
system

Need to confirm by inspection that
traffic is rapidly clearing after train
crosses the level crossing. Gateman
should be at level crossing to aware
the pedestrian.

1.7
Transportation of
Construction
materials

With millions of m? of construction
materials to be moved there is the
potential for serious local negative air
quality, noise and traffic problems

A materials transport plan will be
prepared in consultation with the
contractor, prior to the start of
construction

Monitor to Implement the material
transport plan daily.

1.8 Station
Design

Inadequate sizing of station sewage
and garbage management facilities,
leading to chronic problems during
the operation of the new and
upgraded stations.

The design of all waste, water and access
for each station is will be designed, using
the estimated passenger through-put at
each station.

Compare the estimate of station
passenger/user throughput for 2030
and check that sewage. Garbage and
water system can cope with the
discharges

1.9 Labour
Standards

Poorly prepared labour standards,
leading to infractions regarding child
labour, minimum wage, forced labour,
and unsanitary working conditions
and unsafe water supplies

BR will strictly adhere to ADB and other
international standards as defined in the
EIA text

Confirm that these standards are
specifically incorporated into the
contract documents either as clauses
or by appending this EMP to the
contract.
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1.10 Technical
Capacity to
undertake all
environmental
work

Inability of contractor and ESSU or
Engineer to implement the EIA and its
EMP resulting in a breakdown of
safeguards implementation.

BR to conduct a 1.5 day briefing and
training for contractors and BR staff on
EIA and EMP implementation, surveys

and data recording

Need to monitor the training
knowledge at work site by visiting
work site and offices

1.11
Environmental
Clauses in
Construction
contracts

No specific environmental clauses in
contracts will provide BR and the
Engineer with few tools to force the
contract to comply with requirements
defined in the EIA and its EMP

Specific environmental clauses will be
added to contract specifications and a
separate environmental bill-of-quantities
section will be prepared

The environmental specification need
to be followed during construction
period

2. CONSTRUCTION PHASE

2.1 The
Construction
Environmental
Management
Work plan
(CEMWP)

Contractor does not prepare a work
plan defining details on when
mitigation and monitoring actions are
to take place, in relation to the work
and then the EMP requirements are
not implemented properly.

The Engineer will assist contractor
prepare the EMWS, but interim payment
(mobilisation) will be delayed until the
EMWS is submitted to the Engineer.

Confirm that a EMWS has been
prepared

2.2 Air Quality
and Dust

The ambient levels of CO2, NOx, SOx,
PM25, and PM1o may increase at
busy stations and construction areas
leading to temporary localised air
pollution.

A dust suppression programme will be
used at all times during construction of
embankment, stations and placement of
ballast Dust suppression to include
watering and suppression equipment on
batch plant, as well as vehicle speed
restrictions to <35 km/h., and finally rapid
revegetation including grass seeding.

Ambient air quality testing for SO2, NO2
and PMzs, PM1o same locations as
ambient-conditions survey, conducted
quarterly at 6 stations, including same
stations as during EIA and PCRs such as

mosques, hospitals and schools, and

Need to check daily the level of dust
at construction site. Also need to
interview the workers on dust level at
worksite.

Throughout the construction period:
During dry season undertake air
quality testing for CO, SOz, NO2,

PM2:5, and PM1o at major bridge and

station and buildings construction
sites.
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immediate remedial actions taken 2

exceedances occur at any one site

Keep noise pollution at < 60 dB
(Bangladesh standard) levels at mosque,

Work sites will be noisy due pile school, populated area and other
driving, operation, power generator, sensitive sites by use of low noise Sample at least 6 sensitive sites
rock crushing/ batch plants and equipment or erection of temporary within 50 m of rail RoW in the vicinity
movement of construction vehicles, baffles. Work timing restrictions if noise of the sensitive receptors.
2.3 Noise as well as the constant movement of | levels, based on field measures indicate . . 3
trains along the existing line. exceedances of existing conditions. Take noise readings at sensitive

. receptors 2 times/day during full work

6 stations, 4X/yr at PCRs. activities, 2 times/month

Contractor will also be required to use
only well maintained functioning

equipment.

Topography, Landscape and Soils

Embankment site to be planted trees to

Visual intrusion from large piles of promote natural vegetation; as well as Inspection/ consultation with adjacent
2.4. Topography embankment materials and ballast fast growing grasses such as households and railway authority to
and Landscape obstructing views and excavation Vetiver/Napitar. Material stockpiles will be | get opinion on work being completed.
changes along the edge of the alignment removed as soon as work is completed
leaving large unsafe holes is possible. and the area re-landscaped. Same

applies to borrow areas.

Clearing topsoil in proposed .
embankment area can lead to loss of | Topsoil storage areas must be protected

nutrient and erosion particularly along | during the dry season, wind erosion—by Inspect storage areas gnd record
the >14 km of cut slopes and dust covering. state of storage areas with 2.photos,
2.5 Erosion from unprotected storage sites. The | Rapid revegetation and use of hydro- | 20 (1N report vazl Oi erosion and
erosion risk at embankment slopes is | seeding and jute erosion protection mats on-site qust.
possible. Gully erosion along the will be applied in areas where erosion is Inspect embankment construction
exposed track slope during rainy noted during the regular monthly areas for erosion and repair
season may damage smother field inspections

crops in adjacent areas.
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Water Resources
Ensure all earthworks are constructed
according to design and specifications.
1) Earthwork activities during Wastes, effluents and other contaminant
construction of embankment may | yaterials at campiwork sites to be stored,
result in drainage congestion handled, transported and disposed in
planned manners. Site inspection
2.6 Hydrology, | ) The surface water at workers camp | Garbage disposal service to be provided, | Inspect waste and field management
Drainage and and Project site areas may become Concrete refuse, reused or disposed of at camps and record actions taken
Surface Water pollute due to faecal, organic and without habitat loss; All other effluents not when non-compliance recorded.
Quality other contamination. Disposed to be disposed of directly into natural Conduct surface water quality testing
wastes and effluents from the waters, but via settling basins to allow for pH, Turbidity, Temperature, DO,
construction sites may cause further suspended sediment to settle out. BODs, COD, TSS, TDS, oil and
degradation of surface water. Quarterly surface water quality testing grease
programme, with sampling design as
defined in the EIA will be completed
during the construction period; i.e., 2
water crossings each US and DS at
Crossings.
Workforce camps will be located away
from water resources. All practical
measures such as provision of septic
The potential exists for drinking water | tanks. garbage bags, and other sanitation where the pile drilling to 30 m depth is
sources to be contaminated by the facilities will be implemented at the conducted and/or where any new
2.7 Groundwater seepage of wastes from workers’ construction camps to prevent the wells are dug or a well becomes a
' camps through the soil profile into the wastewater and solid wastes from camp potable water supply, testing to
GW aquifer (particularly if wells entering well and groundwater recharge be undertaken for pH, TP, Mn, Fe,
access the shallow aquifer). areas.

As, Oil and Grease and E. Coli,

3 Wells used for drinking will be tested 2X
a year to ensure portability.

Waste Management
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Contain all solid wastes at designated
location within construction sites. Service
Construction camp wastes are often machinery and vehicles strictly at Undertake good housekeeping
2.8 Waste poorly managed and can lead to designated maintenance workshops practices inspection at least every 2
Management chronic pollution of surface and where waste oils and lubricants can be months and report results and record
groundwater. collected and recycled. The monthly what actions taken to mitigate
monitoring report will provide compliance
update
Land use, Population and Culture
The most significant potential impacts Land acquisition / requisition will be in
on land use in the study area will be | accordance with the laws of Bangladesh No action needed since this is bein
the removal of agricultural land and as defined in the Project LAP and . 9
R . " . thoroughly monitored and completed
2.9 Land Use (primarily rice paddy) for the RP, which specifies agreed to entitlement .
. . . ) . by the social safeguards team and
construction of the proposed rail a grievance mechanism and timetable for
. : . . local NGOs
embankment, station access roads implementation. It will be used by BR as
and associated facilities. its mitigation guide concerning this issue.
. Undertake check and cleaning at all sites
Personal and occupational health and areas where clean conditions should
issues, stemming from unsanitary exist.
toilet facilities, lack of potable water o . .
camps. workers at camp sites. All potable water _
Vector Borne instruct contractors to take immediate
Diseases . action if non-compliance identified
Construction work creates areas for o S
waste tyre dump stored outside, ideal and disinfected regularly.
breeding areas for malaria and Inspect for stagnant water and puddles
dengue mosquitoes. every 3 days, including stored
construction materials such as tyres and
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old oil drums—empty to prevent water
ponding.

Construct fences separating the
construction sites at rail stations from
public access, and manage train

_ Poor safety oversight and movements collaborating with BR
211 Worksite management of the worksites by the dispatch staff. . .
Safety iractor. leads t dents and _ Conduct regular inspection
Management contractor, leads 1o acciaents an Contractors must at all times ensure the
unsafe working conditions local people needing to move from one

side of the construction area to another
can do so effectively and without undue
delay.

No use of child labour permitted that no
workers under the age of 14 may be hired
as general labours, and no workers under

the age of 17 are to be hired for
hazardous jobs such work on scaffolding,
and structures elevated above the

ground, efc.
No Bonded labour-All forms of bonded .
st s | oo sty | i 2t 04 o
complied with leading to infractions of ILO Conventions 29 & 105 ’ | d check
basic labour standards as defined by i contract etters and check age,
LO convenfions Equ:'-ll treatment, equal qpportunlty- as working conditions and

and ILO Code of Practice for HIV/AIDS
85. Nodiscrimination based on race,

caste, origin, religion, disability, gender,
sexual orientation, union or political

affiliation, or age; no sexual harassment

Minimum wage- BR expects the
contractor to pay all employees according
to Bangladesh Labour Act standards.
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Workers health training programme will As part of monthlv inspection review
Due to influx of workers in the Project | be organised during construction period P NIy NSPEC
212 HIV AIDS/HIV in local he health hvaienic | all OHS requirement looking for poor
Awareness area, AIDS/HIV may spread in loca to aware the health and hygienic issues.

Occupational Health and Safety

2.13-Personal
Safety

Equipment (PSE)

Contractor does not provide adequate
PSE or properly enforces its use,
leading to accidents

Workers will be provided with appropriate
personal protection equipment, such as
safety boots, helmets, gloves, protective
clothing, goggles and ear protection, and
contractor will enforce its use, so long as
safety does not suffer due to this action

Conduct monthly check to review
PSE compliance.

2.14 The
Construction
Period
Environmental
Completion
Reporting

Contractor fails to prepare a summary
report defining the mitigation and
monitoring actions completed and

what needs to be continued during

the Operating period. The resultis a
failed or weakened environmental

safeguards programme.

Prepare a completion report and deliver
to the Engineer.

Collect monitoring and completion
reports and confirm compliance

2.15 Terrestrial
and Aquatic Flora
and Fauna

The clearing of trees and associated
understory vegetation and
construction of a 2-6m high by 97.01
Km-long embankment will reduce the
habitat for mostly birdlife, given that
the aquatic and terrestrial faunal is
limited to common and pest species.

Small patches of wetland will be
covered by the embankment

A rapid revegetation / tree replanting
programme will permit the rail-side habitat
to recover quickly

The rapid reestablishment of pre-
construction surface draining will help to
bring wet areas, somewhat reduced
(marginally) by the new embankment to
re-establish pre-construction habitat
conditions.

As part of the monthly site inspection,
examine embankments, new stations
and buildings, subgrade storage
areas, to confirm these facilities are
not contributing to environmental

degradation
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2.16 Fisheries

The bridge construction will give a
negative impact on the fish species,
these are

+Behavioural responses by fishes to
increased suspended sediment
concentrations include impairment of
feeding, impaired ability to locate
predators and reduced breeding
activity.

*Decrease in dissolved oxygen
concentrations in the surrounding
waters and effects on growth rate.

+Effects on fish associated with noise
from pile driving include damage to
body tissue that can potentially result
in death, sub-lethal effects that could
result in temporary decreases in
fitness, or to temporary or long-term
changes in behaviour.

Shall, in consultation with Fisheries
Department, develop and implement a
plan to offset the loss of fish and fish
habitat associated with the carrying out of
the Project

Shall manage effluent produced by the
Project from construction camp, office,
workshops and etc. by ensuring that
effluent is collected and treated if required
before being discharged into the
environment

Change in behavioural responses by
fishes to increased suspended sediment
concentrations include impairment of
feeding, impaired ability to locate
predators and reduced breeding activity.

Confirm not to turbid the surface
water

2.17 Heritage and
Culture

CPRs will be affected by the rail line
construction

BR has defined a plan to prevent undue
damage to these sites and/or relocate the
CPRs, which will have to be completed
before the work begins

For PCRs, discuss actions taken with
local officials and get agreement that
this is appropriate.

2.18
Resettlement

loss of access to land by tenants and
informal occupants and loss of
employment and workdays

livelihood restoration activities and
schemes will be to improve or at least
restore the pre-project standards the APs
enjoyed, which also complies with ADB
SPS (2009) requirements

Monitoring required to check the
implementation of RP during pre-
construction stage also check with all
AP whether or not they received full
compensation

2.19 Livelihood

Most of the habitants of this area are
engaged in agriculture, fisheries, and
business whose livelihood will be
impacted due to land acquisition

Affected households/persons will receive
replacement value of the land and other
assets before relocation. Likewise, loss of

Monitor the livelihood restoration plan
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standing crops and trees will be

compensated at market price.

Vulnerable communities may displace
who live below poverty line, the

landless, the elderly, women- and These groups should be identified either
children-headed households, through the process of Environmental and Monitor and draw special atiention to
2.20 Vulnerable | Indigenous Peoples, ethnic minorities, | Social Impact Assessment (Performance vulnerable communities to brotect
Community natural resource dependent Standard 1) or through the social baseline their interest P
communities or other displaced studies component of resettlement
persons who may not be protected planning.

through national land compensation
or land titling legislation

3. OPERATING PHASE

3.1 The
Construction Failure to adopt measures and Assign environmental expertise to obtain, | Record that the report in in the hands

Period continue mitigation actions defined in examine and take necessary actions those responsible for maintaining
Environment the Construction Period defined in the Construction Period existing measures and completing
Completion Environmental Completion report. Environmental Completion report. those required

Report

Inspection of sites to be
decommissioned by contractor, are:

. Inspect to be sure that work camps,
3.2 Construction work camps; fuels storage areas ' fqe| stor.a!g.e areas, was.te dumps,
' Period waste dump sites; construct access Undertaken a Cpmpletg construction area | toilet facilities, construction access
Decommissioning roads inspection. . roads have t:jeendproperzly .
ecommissioned and no chronic
But not undertaken, leading to chronic contamination is likely.
environmental problems due to a lack

of proper clean-up.

3.3 Air Quality & | Degradation of local air quality due to

, ; ! Maintain locomotives according to factory | Undertake air quality monitoring at 4
Dust increased train traffic.

specifications and accelerate of stations sampled during the
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decommissioning of > 20 year old
locomotives.

construction period and sample CO,
S02, NO2 and PM25 and PM1o

3.4 Spill
Contingency
Planning

Contamination of soil caused due to
spillage of petroleum derivatives and
other chemicals due to rail accidents.

Rail accidents and spills will be managed
through a spill contingency protocol.to be
distributed to all
BR management for implementation if a
spill should occur

Prepare and implement Spill
contingency plan in hand

3.5Noise

Noise monitoring has identified a
number of sensitive sites where noise
is already exceeding accepted levels
and as such creating more discomfort

for local people

Install noise attenuation features at the
sensitive sites - e.g. berms. Plantings and
noise barriers-based on noise monitoring

recognising existing train noise. Also
noise attenuation equipment such as disk
brakes rubber padding under the rail and
a rail grinding schedule. If the noise level
added from the operation of the second
rail line exceeds 3 dBA (on top of
background noise) immediate measures
such as noise barriers, noise shielding
window panes etc. must be taken.

Noise measurements to be continued
at noise sensitive sites as defined
during pre-construction and
construction measurements—2
times/year at 8 sites along

3.6 Employment
and Livelihood
and Ribbon
Settlement

The area along the rail line will attract
settlements and undesired structures
including commercial facilities
particularly near the railway stations.

Since this is very difficult to control, BR
will as a minimum post the area as private
property and permitting only agricultural
activities, no structures. BR will mount
RoW patrols to enforce these conditions.

Inspect to be sure that basic actions
as defined have been taken and that
removed signs are replaced

3.7 Level
Crossings

Inadequate safety at level crossings
and stations leading to more and
more frequent accidents, with
vehicles, people and livestock. Also
see Item 1.6 in this table.

Reduce Vehicle - train and human and
livestock train accident by implementing
sufficient awareness programme and
provide signage and internationally
approved crossing structures/signalling.

Installation of modern railway crossing
and gate systems. Pedestrian foot over

Inspect crossings at least 1/yr to
check operation and collect incident
records for each crossing
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bridges will be building and increased as
the need develops. Training to crossing
guards will be enhanced

3.8 Waste
Management

Garbage is thrown and sewage
discharged onto the tracks from trains
leads to chronic contamination of the
corridor and nearby drainage areas

Provide adequate waste bins and waste
biodegradable waste bags on trains.
Establish strict fines for garbage throwing

Initiate a programme of retrofitting trains
with sewage collection tanks to be
pumped out at collection stations for
delivery to STPs.

Count bins and extent of maintenance

Record no of trains with Sewage
tanks

3.9 Station
Operations

New stations will attract more
passengers and as such more waste
to manage. No sewage or waste
management will quickly lead to
highly polluted conditions in around
the stations.

Waste management system will be
inspected by BR weekly to ensure
sanitary operations and each station will
have janitorial staff. Problems identified
will be immediately rectified by add
services, upgraded waste management
systems or both

Inspect that station waste facilities;
capable of handling user wastes and
the services are being employed to
maintain the stations. Collect 4-5
photo records

3.10 Flora and
Fauna

Impact on terrestrial and aquatic flora
and fauna including birds, fish,
dolphin, and etc.

Comparison study should be conducted
at the 2nd year of operational stage. The
purpose of this biodiversity study is to
check and confirm any major changes
due to construction and operation of the
railway bridge. If any major impact
observed, further mitigation measures
should be taken without any delay.

Confirm a comparative analysis has
been conducted during 2nd year of
operation to check impact on
biodiversity such as dolphin, birds,
fish due to construction of the railway
bridge
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Adverse impact:

Amphibians:

Avifauna:

Baseline studies

Beneficial Impact:

Benthos:

Biodiversity:
Charland/ Char:

Compensation:
Culvert:

Decibel (dB):

Drainage
congestion:

Eco-park

Ecology

Ecosystem
(ecological
system):

Enhancement

Environmental
impact:

Environmental Impact Assessment (EIA)

Annex 8: Glossary of Terms

It is an environmental impact that is harmful to human interests over either
the short or long term.

Amphibians are amphibious organisms i.e. able to live both on land in
water, such as frogs, toads or newts.

Avifauna are the birds that live in a certain place or at a certain time.

Work done to collect and interpret information on the status and trends of
the environment likely to be affected by a development action.

It is an impact that improves resources, the economy and/ or the quality
of life for a population.

It is the community of organisms that live on, in, or near the seabed, also
known as the benthic zone.

(Biological diversity) is the variety and variability among living organisms.

It is a tract of land surrounded by a river, sea, lake or stream. The land is
developed due to erosion and accretion of river.

It is payment in cash or kind to the recipients of unavoidable negative and/
or residual impacts.

A structure, smaller than a bridge, which allows water to pass underneath
a road.

A logarithmic scale used to denote the intensity, or pressure level, of a
sound relative to the threshold of human hearing. A step of 10 dB is a ten-
fold increase in intensity or sound energy which, to the human ear, sounds
a little more than twice as loud.

Drainage congestion is the local abundance of surface water due to
sudden high inflow or impeded outflow.

Eco-park a short form of Ecological Park. It is exploited as an amusement
park without hampering its natural environment so that the bio-diversity
remains unaffected there. Generally, a particular area of a forest is
demarcated and brought under intensive management for this purpose.
Sometimes forest areas having special natural features are selected as
eco-parks. Flora of the concerned area gets preference for such
consideration. Beauty offered by the nature is opened to the visitors.
Moreover, efforts to attract and entertain the visitors are also visible in the
eco-parks.

The study of the relationships and interactions between various
organisms and their environment

Ecosystem is a marine, freshwater or terrestrial linkage of dynamic and
interactive components normally divided into two major categories — biotic
(living) and abiotic (non-living).

It is the improvement of the environmental performance of a project
beyond that required for mitigation where the benefits of such
enhancement significantly exceed the costs.

Environmental impact is the change in the state or functioning of an
environmental resources or component caused by the action(s) of a
project.
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Endangered
Species:

Flora:

Fauna:

Floodplain:

Guide bund:

Habitat:

Hazard:

Mammals:

Mitigation:

Mouza:

Monitoring:

Plankton:

River Training:

Reptiles:

River Training:

Sediment:
Species:

Sensitive
Receivers:

Stakeholder
engagement:

Stakeholders:

Environmental Impact Assessment (EIA)

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

The plant species found in a given area

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

The area of low, flat ground on one or both sides of a stream or river
channel subject to flooding.

It is defined as the site of a barrage, weir, bridge, etc. To guide the river
flow through the confined waterway without causing damage to the
structure and its approaches. They are provided in the direction of flow,
both upstream and downstream of the barrage of one or both flanks
depending or requirement.

The natural home or environment for a plant or animal

A type of event that causes damages and/ or loss of human life, land use
and /or the environment, e.g., floods, erosion, earthquakes, pollution.

Vertebrates comprising humans and all other animals that nourish their
young with milk secreted by mammary glands

Mitigation is any action taken to reduce unacceptable negative impacts. It
includes both design changes to the project and operational strategies.

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

Systematic measurement and/or observation of environmental and social
variables in time and space.

the aggregate of passively floating, drifting, or somewhat motile
organisms occurring in a body of water, primarily comprising microscopic
algae and protozoa.

River training is an important component in the prevention and mitigation
of flash floods and general flood control, as well as in other activities such
as ensuring safe passage of a flood under a bridge.

Reptiles are cold-blooded, air-breathing vertebrates comprising alligators,
crocodiles, lizards, snakes, turtles, etc. Reptiles crawl or move on their
belly (such as snakes) or on small short legs (such as lizards).

River training is an important component in the prevention and mitigation
of flash floods and general flood control, as well as in other activities such
as ensuring safe passage of a flood under a bridge.

Solid patrticles transported and deposited by water, glaciers and wind.
A uniform, interbreeding population distributed over time and space

Receivers are affected in some way by a particular external stimulus,
generally noise or vibration

It is the process by which an organization involves people who may be
affected by the decisions it makes, or can influence the implementation of
its decisions. They may support or oppose the decisions, be influential in
the organization or within the community in which it operates, hold
relevant official positions or be affected in the long term.

Those who may be potentially affected by a proposal or project.
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Terrestrial: Living on land (as opposed to in water)

Topography: Topography is the study and description of the physical features of an
area

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

Upazila: Upazila is an administrative sub-division of a district.

wildlife: Organisms that can survive in their natural environment within any human

assistance. The four general types are: mammals, amphibians, reptiles
and birds, however some classifications also include plants and
microorganisms such as protozoans and bacteria.

Sensitive Receivers are affected in some way by a particular external stimulus,
Receivers: generally noise or vibration
Habitat: The natural home or environment for a plant or animal

B NARAYANGANJ-DHAKA-CHATTOGRAM AND TONGI JOYDEVPUR SECTION OF BANGLADESH RAILWAY PROJECT
Page | 279



Environmental Impact Assessment (EIA)

Annex 9: No Objection Certificates (NOC)
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Land Details: As below:
Land Acquisition Schedule (Tongi)
Thana/Upazila; Tongi, District: Gazipuar
Mouza Namet Duttapara, J. 1. No: 42, Sheet No: 02 -
SINo | Plot No Khotian No- Typeof Land | Amount of Land (Acre) |
I 2010 490 Chala 0.0260
2 2911 L4104 Khama 0.3346
3 2912 51 Khama 0.58
4 2913 21 Khama 0.1279
5 2940 94,237, 648,725 Khama 0.1311
Total Land 1.1995
Land Acquisition Schedule (Joydebpur)
Unioun: Salna, Thana/Upazila: Gazipur Sadar, District: Gazipur
Mouza Name: Deshipara, J. L No: 29
No| PlotNo Khatian No IypeofLand | Amount of Land (Acro) |
i 325 8 Buri 0.0375
2 326 8 Bari 0.0387
3 324 8 Bari 0.0971
Kl 328 8 Bari 0.1413
3 329 50, 97 Buri 0.3758
6 330 H Chala 2.7685
7 331 9 Sail 0.6240
8 323 ] Chala 1.2858
9 341 51 Sasl 0.0614
10 Ja2 109 Sail 0.129]
11 343 109 Amon 0.6046
12 344 10 Amon 0.6916
13 345 66 Chala 0.0234
14 346 27 Sail 0.1393
15 347 88 Sail 0.1197
16 348 39 Sail 0.1033
17 349 10 Amon 1.1493
18 350 34 Sail 0.2467
19 358 35 Amon 0.0352
20 359 109 Sail 0,1095
2] 360 51 Amon 0.1841
2 361 90 Sail 0.0158
23 371 [ Pukur 0.1882
24 374 65 Chala .5551
25 178 108 Chala 0.0624
26 376 87 Chula 0.5251
27 377 89 Chnla 0.3261
28 378 88 Chala 0.139]
2] 319 27 Chala 0.0309
s | R 10.81
o %L Lo
T ) g |
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0. Applicant's Name ¢ Md Habibur Rahman
peoject Director, Feasibility Study and Detailed Design for Introduction of Electric traction
(Including Overhead Catenary & Sub Station) in Between Narayanganj-Dhaka-Chattogram
and Tongi Joydevpur Scction of Bangladesh Railway, Bangladesh Raitway CRB
Chattogram.

o, Project Name: Introduction of Electrio Truction (Including Overhead Catenary & Sub
Station) in Between Narayanganj-Dhaka-Chattogram and Tongi Joydevpur Section of
Bangladesh Railway.

Email: pdetnc@railway.gov.bd
Phone Number: 01711506126
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Annex 10: Approved ToR from Department of Environment (DoE)

PTerms of Reference (ToR)

for

Environmental Impact Assessment (ETA)

of

Introduction of Electric Traction (including overhead catenary & sub-station) of
Naravanganj—Dhaka—Chattogram and Tongi Jovdevpur Section of Bangladesh Railway

Bangladesh Railway

Ministry of Railways

Terms of Reference (ToR)
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Project Thrector, Feastbility study and Detailed Diesign for Introducton of
Electnie Traction (mmeluding overkead catenary & sub-station) of
Maravangan)—Dhakz—Chattogram and Tong Joydevpur Sechion of

1. Entreprensur Information
Entreprensur Md. Habibur Rahman
Destznaton

Bangladesh Ratlway.
Phone Mumber 01711506126
Emal :  pdetneiiraiway zov.bd

HName, tile, phone number and e-mail of the person responsible for any mgury related to

environmental mmpact assessment:

Sved Nazmul Huzain
Team leader (EI14)
Cell: +880 1711131242 (Whats App)

Email: pazmulbusambid smal. com

2., EIA Team

TUMAS TURKISH ENGINEERING CONSULTING & CONTRACTING CO. referred as
“the Sub-Consultant haz been contracted by Innovate Engineenng & Development Lid | to
carTy out the envronmental study and prepare the E1A report for the proposed project. Tha sub-

consuliants tearmn members have more than [4 vears of professional experience workmg 1n
environmental 1mpact assessment (EIA) study 1n Bangladesh. The composihon of EIA team 13

pronnded belowr.
Name Academic gualification Experience| Areaof Sigmature
Expertize

Sved s ALSe, Environmental Envirommental

Mazmul Science, Jehangimagar L £

Husain Unrversity, 2018 (EIA, EMP.
Post Graduate Diploma ESIA, ESMP,
m Environmental 13 yvears | CEMP
Enginesring, EMMPE., S5WM, .
Instwtate of Technology LAP EAP, =
Sepulubh Nopember, GAP,
Indonesia, 2015, Stakeholda
AMaszter of Public Health 1 consultahion,
(AMPH), Climate
North South University Change,
Bangladesh, 2014, Desipnof ETP,
Master Degres in WTP and
Dizaster  Aanazement Environmental
(ADAL, monitoring
Instutute of Dhsaster
Management and

Vulnerability Stadies,

Temmn: of Feference
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Unaiversity of Dhaka,
2012,
Mobd Mur E| * FhD Eesearch Fellow | 31 vears Environmenital
Alam Dept of Chemistry, Science, EIA,
Siddique Mationmal University ESIA, EMP, GIS
Bangladesh, 2019. and Femote Al
* M Phil m Inorganmie and sensing | /e "-.} -
Analytical section, DI, . Solid waste |
2001, manzgement,
# M5 m Analvhieal & Clhmate change
Environmental
Chemistry, STUST, 1995,

3. Need of the Project and Benefit:

Bangladesh 1= one of the most densely populated countries in the world For this reason,
transportation 1s a challenge here. Within the country Naravangan)-Tovdebpur and Tongi-
Chattogram comdor has higher population density compared to others. But, the transport
frastructure 15 not sufficient to provide the satisfactory fambity. Worldwide ralway 1s
recogmized as best land framsportation system from the economic and environmental
perspective. Bangladesh Railway, the only railway operator mn the country, camies smgle digit
percentage of passenger and freizht along the said comdeor. Main challenges to merease the
market share of Bangladesh Railway mn transport sector are 1ts linmted sectional capacity and
lower average speed. Another concern 1s that, it uses diesel-electne locomotive, which 15 not
spvironment fiiendly. To overcome these obstacles and mmprove the zervice quality of
Bangladesh Eaillway, the orgamzation has planned to miroduce Elecine traction for the train
operation. Bangladesh Rallway 1z expecting to get following benefiiz from the proposed
elaciric traction project in the proposed cormdor:

a) Higher average spead.

b} Higher sectional capacity.

¢} Reduced operating and maintenance cost.
d} Higher revemue.

a) Eeduced environmental pollution.

4. Project Description

The Project contains mmplementation of electne traction in Maravanzanj-Dhaka-Chattogram
(336.89 km), Fouzderhat-CGPFY (10.2km), Pubail-Dhirasram (7.2 km) and Teng-Jovdevpur
(11.27 km) sechion of Bangladesh Ealway. Total oumber of exising statons 15 70 nos. Ths
mmcludes the construction of overhead catenary system along the railway track, 08 {eight)
traction sub-station, 02 (two) maintenance workshop, 01 (one) loco shed ete.

In the project Bangladesh Eailway will replace Diezel-Elacime locomotive: with Electne
3

Tenns of Beference
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locomotives. This transition will involve m construction of overhead catenary lines along the
ratlway track. For the power supply traction sub-stations will be constructed, which will
supply power to the overhsad catenary system from Power Gnd. For the pwrpose controlling
the power supply control centers will also be constructed. For the purpose of maintenance of
rolling stock two mamntenance workshops will be constructed.

2. Project Option/Alternatives

This project 15 an up gradation of existing operating system for Bangladesh Railway. In this
project Bangladesh Railway will construct the overhead catenary svstem zlong the existing

Railway track. For this reason. there 15 no altermative for the construction except going
through the existing line.

For the construction of Traction sub-stations and workshops Bangladesh Raillway has tned to
chooze Railway land. For, construchon of Electne Multiple Unit (EMU) Maintenance
workshop Bangladesh Railway has considered tow options at Joydebpur.

Optionl:

Temns of Reference
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Option 2:

Location: Joydebpur (Deshipara Mouza)

Companson between Option 1 and Option 2:

Option-1

Option-2

i. The outlined land includes both dry
land and a significant water body,
multiple small buildings or structures,
mdicating residential or agricultural
usage.

ii. Half of the land 1z a large water body
hikely a pond. suggesting man-made
water retention.

iii. A canal and z kacha road are paszing
the land.

wv. The shape of the land and proxmmity to
a major road suggestion.

v. there are large patches of
agricultural land, suggesting a rural
setfing.

The marked  area
forezted vegetated land,
field:, and built-up zones.
There iz 2 water channel m front of the
selected area suggesting natural drainage
or umgation use.

Blue-marked areas indicate potential
land parcels for acquisition. possibly for
residential, industrial, or commercial
development.

Some part of the selected land is owned
by Bangladesh Raihlway,

Some structures are visible within the
marked zones, indicating inhabited
properties that may require
compensation or relocation.

conststs of
agricultural

Option-2 (Selected): Ophon 2
other infrastructure improvement.

optimizes capacity for maximum train operation and

Terms of Reference
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. Bazeline Environment

An mmventory and assessment of baseline conditons will be done w1a the collechon of
primary and secondary baseline data within and around the project area. The baseline data
will be generzted m order to give an overall evaluation of the existmg environmentzl and
social condihons, values and funchons of the area, as follows:
*  Physical emvironment
Biological emvironment
*  Socio-economic and cultural constraimts

For preparation of map, survey data collection will be undertaken within 2 1 km radms of
the project area’boundary if any ecological crifical area (ECA) 15 located adjacent to the
boundary. The methodologies emploved fo obtam baseline and other data will be clearly
detailed, with all liitations and assumphons clearly stated. Data gathered wall be
presented in both written and graphical form. This wall be standard throughout the ETA.

A comprehensive basebne survey will be conducted as part of the EIA n alignment with
the reguuement: of DOE gmdeline. The assessment will rely on these data and 1f 1=
pecessary to ensure sufficient data are collected to enzble a robust assessment.

Collection of general baseline information on existing environmental condibion m the
project influence area and environmental guality baseline monttoring, along the project
comdor and 1dentficaion of the environmental components that needs stody. Bazehne
assessment will be done based on the available secondary information, field visits and
environmentzl monitoring meleding but not limited to the following for the Project Site and
Area of Influence.

Samphng locaton, mentonng statbion:
Fahartali, Chattogram

Bashbana, Sitakunda, Chattogram
Chinki Astana, Baraiyarhat, Fem
Laksam, Comilla

Mandabag, Kosba, Brahmanbaria
Ashugan), Brahmanbana

Pubail, Kahigan), Gazipur

Tong, Gazipur

Lo oA

. Fatulla, Naravanganj
10. Jovdebpur, Gazipur
11. Eomlapur, Dhaka

5L | Monitoring Testing | No. of Sampling Method| Parameters
I-'Ilﬂltltm; (Sample| Samples
1 Aur Quahity 11 Combo ambient SPM. Phz s, PMg, NOx, 502,
Momtonng air quality CO, NH3z O3 and Pb.
montornng
equipmIent.
]
Tenms of Reference
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5L | Monitoring Testing | No.of | Sampling Method| Parameters
nmpuluta{Samp Samples
2 Eurfacev-aml 11 Collection of | Amenic (As), Chlonde (CI),
Chuality samples from the | pH, Total Clonne, Total
11 zelacted sites. Coliforms, Feeal Coliform
3 Groundwater Cruality 11 Collection of | Arsemie (As), Chlonde (CI),

samples from the | pH, Total Clorme, Total
11 selected sites. Coliforms, Feeal Coliform

4 | Noizse Lawvel 11 Moize Meter Day Tume dB-4 (LAeq)
Monitormg Model SL- 4023
S,
Data Logzer Sound
Leval

5 Soi1l Quality Analy=s 11 Collecton 11 Elrelct Ehe[?;w.‘rl-f]t G‘;.mgﬁlm
. Analysis nit Weight
samples from Matural Moisture Content,

selected site Specific Gravity Gs, Atterberg
Limut, Unconfined Compression
test

[ Weather 11 BMD Temperature, Famfall,
Humudity,

Wind speed and Wind direction
7 Electromagnetically 11 HTC, EMF-522 Day and Night

Field (EMF) Analyze Electromagnetically Field
(EMF) Analyze
Parameters:
Air Quabity

Ambient air quality wall be confimnously momtored for SPM, Phias, Phiig MOy, 502, OO, NHz O
and Fb and ether regular weather conditions for 24 hours.

Noize

The noize momtonng performed by a tramed specialist, using a cahbrated Dhzital Sound
Level Meter (SLM) set to Diata Logger Sound Level, fast response, and statistical analysis
setings. The Sound Lewvel Meter (SLM) was mounted on a tipod at a beight of
approxmately 1.5m, facing in the direction of the apparent predominant nowse source. The
S5LM wras programmed to record statisfical noise levels for 24 hours at each location and was
calibrated before and after the swrvey.

Ground Drinking Water Quality

Sampling and analvsis of ground/dnnking water wall be camed for the followmg parameters:
Arzemic {As), Chlonds (C1), pH, Total Clonne, Total Cobiforms, Fecal Coliform.

Surface Water Quality

Sampling and analvsis of swface water quality will be camed out for the following
parameters: Arseme (As), Chlonde (Cl}, pH, Total Clonne, Total Cohforms, Fecal Coliform.

Soil Quality
Dhrect Shear Test, Gram Size Analysis, Drv Und Weight, Mataral Moisture Content, Specific
Gravity Gs, Atterberg Limit, Unconfined Compression test.

Termns of Refamencs
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7.  Samphng and Testng

Methodology for Sample collection, Storage and testing

Pror to commencing the field work for the Project, a whole day hands-on tramming will be
provided to the emvironmental field officers in order to improve the guality of the field work
and also to train them as industry best practices. The puwrpose of the tramming 1s to (a) establish,
(b} mplement, and {c) mantam documented samphng plans and field procedures for
epvironmental momtonng which 15 desizned and authonzed by the Team Leader. The sub—
contractor maintained high standard of sampling plans and procedures, which included the
following 1ssues:

(3} Tests to define the vanability and'or repeatability of the environmental monitormg results

(&) Measures to assure the accuracy of the method. which inchude the calibrations;

(2} Stnetly maintain the technical helding tme of all samples and be tested within technical
holding tme;

(d) Sampling plans and procedures are address the factors to be controlled to ensure the
vahdity of the environmental zamplms result=.

Sampling Plans: Based on pre-defmed sampling plan. well-tramed field officers collected
samples from vanous locations of the Project area to analysis of vanous parameters according
to the standard method. All the equpment which was used 15 cabhbrated A cham of custody
was mamtained starting from samphng, preservation. transportation, and finally debvery of
samples to the laboratory for testing. The sub-contractor will record the field condition dunng
sampling.

Sampling Procedure: Field officers alway: mamntained predefmed documented procedures
for sample handling and storng to protect the mitegnity and 1dentity of the samples.

Sample Handling: The responsible personnel maintzined predefined documented procedures
for sample handling and storing which protected the integrity and 1dentity of the samples.

Sample Acceptance Procedure: The responsible persons mainfaimed a documented sample
acceptance procedure that outline the curcumstances and cniteria under which samples were
accepted or rejectad.

Air Quality Sampling, Storing and Testing

The height of the ambient air quality sampler was about one meter which was on 2 vehacle
ipickup). All the samples and data were collected from about 1-1.5 meters” height The
impugners or others pipes should be pre-cleaned and dred before they are used for sampling.
For the samphng of SPM, PMzs, PMip, MOy 502, CO, NHj O3 and Pb all the pipes
connections should ke checked to prevent leaking. The higmd samples (Absorbing reagents)
should be collected m pre-cleanesd plastic bottles and stored in cooler box and transported to
the ECL analytical laboratory. All samples should be stored below 4°C i the laboratory.
Chamn of custody should be mamtained for all samples to be submatted to the ECL laboratory.
Drurmng thas field activity wall be performed-

= (ollection of GPS coordinate of each sampling stations

Tenms of Reference
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« Prepare and enlisting control and sub-control points for sample collection

+ (Collaction data from sensitive features locanon along the aliznments, such as hospitals,
schools. playzrounds and specially protected natural areas.

+ Aw quality sample should be collected zlong the ratlway alignment. growth center. and
all other parameter should be collected as denoted m this TOR.

Photograph of Air, Noise, Electromagnetically Field (EMF) Equipment

; T8 '

Noise

+ Noize data should be collected along with 1-hour duration at the nearest sensitive
receptor from the Rail line trackside and at 50 m from the source the project corndor.

+ Model SL-4023 SD zhould be used to collect noise.

+ Noise data should be taken dunng the day time between 06.00-19.00 hours and dunng
the mght fime (19.00- 06.00 hours).

* Noize measurements should be recorded at least once every 1 minutes or 60 fimes 1z
one hour. Data should be stored in SD Card dunng monitoring. Later, these data should
have sent to the lab for analysis.
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Electromagnetic Field Level
A survey should be conducted to identify the electromagnetic field level at the key locations
of the proposed project like sub-station and workshops.

Surface and Groundwater Sampling, Storing and Shipment

In order to Surface water quality analy=z1s for all component of the designed project. Innovate
Engneenng & Development Ltd field team should use Proper Personal Protection Equipment
and matenals such as Life jacket. safety shoes, hard hat. and musk, Gloves, sterilizing agent
(70% ethanol) also use dunng sampling of both surface and groundwater. Total Suspended
Solids, Dissolved Oxygen, and Oil and Grease should be measure at locations where the
growth center crosses a representative number of natural rivers. Innovate Engmeerng &
Development Ltd alzo should ensure that. all measurement shall be camed out according to the
USEPA approved methods, EU standard method or equivalent standard methods.

Samples testing for heavy metals should be collected m pre-cleaned plashc bottles. 10%
Nitric Acid to be used to preserve the samples. Total and fecal coli form sampling bottles
chould be sterilized m autoclave. All the grab samples collected should be immediately stored
at 40C in cooler box and transported to the analytical laboratory DPHE Laboratory divectly
from the field. For BOD3 analysis, samples were collected in BOD3 bottles and kept mn
cooler box transported to ECL laboratory within 6 hours. Samples for analysis of COD, TSS
and Iron will be collected in pre- cleaned plastic boftles and kept in cooler box and
transported to the DPHE laboratory within 6 hours where samples were stored in refnigerator
at 40C. Before field vizit all canal/miver croszing pomnt should be identified by MRD with
coordinztion with JV consultants, if requires.

10
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§urface and Groundwater M&suremmt

0.0 prakee

Seil’'Sediment Sampling, Storing

7.1  Biological Environment

A summary of the flora and faunz (terrestmal and aquatic) of the area, with special emphasis
on rare, endemic, protected or endangered species zhould be presented. Migratory species
chould also be considered.

* Information on existing vegetation., proposed vegetation lass and resulting loss
and/or fragmentation of habitat for fauna will be presented. Generally. species
dependence, miche specificity. community stucture and diversity should be
considered.

* A description should be gmven on

Habatat of flora

Biological diversity importance of the area

Invasive and economucally important species

Anticipated changes to wildlife and vegetation within the study area should also
be examimned and documented.

Information regarding adjacent ecological entical area (ECA) (if any) and a map
showing the location.
A map(s)1llustrating the location of all ecosystem types zhould be included.

11
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T} Socio economic and cultural
The section on socio-economic and cultural enviromment of related area of Dhaka and
Chattegram Dhvision should be provided as detailed descnpton of

7.1.1 Population Demographics

The swvey should be conducted among households (HHs), and the Socio-econemic Survey
should mdicate that the majonty of the stmuctares surveved are residential.

T.2.2  Soecial infrazirociure and facilities

Household size should be identified by average persons per bousehold. majonty of
bouseholds headed by males/females and similar mformation.
Healtheare infrastructure and facilihes should be desenbed.

7.1.3 Literacy

Parcentage of literacy and huigher education mcluding male female ratio m it should be
wdentified.

7.2.4 Houzing Characteristic

eneral charactenstics of house constuchon m the project area should be identified.
Percentage of kutcha, semm Pucca and Pucca houses should be identfied m the project
mnflnence area.

7.2.5 Imfraztruetures

The following mfrastructures should be surveyed:

a) Sanitation scenario in the proposed project area.

b} Souwrce of Drnking water.

c) Electicity availability.

d} Transportation faciity and traffic condifion.

12
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8. Location of the project and exizting condition
8.1 Project location

Project location map 15 given below
! = = Joydepur s

-~

There are no archaeological sites, sensitive cultwral or biodiversity receptors of international,
nztional, state, or district importance, including protected areas. key biodiversity areas, forest
areas, sacred groves. or historical/cultural monuments around the identified proposed sites or
along the Railway line aliznments.

8.1.1 Climate Zone

The Project area within the South-Eastern and South-Central zone of Bangladesh. It comprises
of the Chattogram sub-region and Dhaka sub-region. The rest of the area has a small range of
temperature, rarely goes over a mean of 36°C and below a2 mean 135°C.

8.1.2 Natural Hazard:

The different types of hazards which are most prone to different districts. Specially Chattogram
District is prone to cyclone and Fen: & Comulla districts are prone to flood.

13
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8.1.3 Physiography
The term "physiography’ refers to the form of the earth’s surfaces. In the context of

phyziography, Bangladesh may be classified into three distinct remions (a3) floodplains. (b)
terraces. and {c) hills each having distingmishing charactenstics of 1ts own. The project area
contams hills 1n Chattogram and Comilla area. Near Femi area it contains floodplains
physiography. And Other areas contains terrace physiography. Map of the physiographic unit
15 given below-

8.14 Agro-Ecological Zone

Agzrological zone Agro ecological Zone land areas recogmized on the bazis of hydrologzy.
physiography, soil types, tidal achvity, cropping patterns. and seasons. In fact. an agrological
indicates an area characterized by homogeneous agncultural and ecological charactenstics.

8.1.5 Topography
Topography 15 the confizuration of a land surface including itz rehief and contours. the
distmbution of mountains and valleys, the patterns of rivers, and all other features, natural
and artificial. that produce the landscape. Although Bangladesh 15 3 small country. it has
considerable topographic diversity. It has three distinctive features:

® A broad allunial plain subject to frequent flooding.

e A slightly elevated relztively older plam, and

e A small ull region drained by flashy nvers.

14
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816 CGeology

Bangladesh ccoupies a major part of the Bengal delta, one of the largest deltas i the world.
The geological evolution of Bangladesh 15 related to the uphfi of the Himalavan Mountaims
and Northeast-deltaic landmass by major nver system in this delta. Thus, the geclogy of
Bangladeszh 15 largely charactenzed by rapid subsidence and filling of the Bengal Bazin 1
which a buge thickness of deltaie sediments was deposited as 3 mega-delta out bmlt in the
past whech then progressed towards the south of the counfiy over fime. The delta building
ztll continues with maternal adding to the present Bay Bengal. The zo1l formation of project
area 15 different in different sections. In some area it 1s Non calcareous and calcarecus brown
and grey flood plain seil. 1n some area it 15 Deep red brown terrace soil.

9.  Potential Significant mpact

The approach to the assessment of environmental and social mmpacts should be based uwpon
the changes in the receiving environment caused by the Project, followed by an assessment of
the overall sigmificance of these changes, compared with the baseline condition. This section
will predict and assess the project's hikely positive and negative, direct and indirect Impacts
on physical, biological, socioeconomic environment in the project's area of mfluence,
quantitative terms as far as possible; wdentfy muhzaton measures and any residual negatrve
Impacts that cannot be mubizated; explore opportumifies for enhancement: identify and
estimate the extent and guality of available data, key data gaps, and uncertainties associated
with predictions and specifies topies; and examine trans-boundary, and cumulative impacts as
appropriate. The environmental significance should be judged in relation to applicable
national infernational epvivonmental standards. The mpact aszessment exercise should cover
all related project activities and the full project lifecyele (Le., construction, operations, ete.).
Mitigation measures should be coordinated with the Project Engineer to i1dentfy the
embedded mitgations and determme the need for any addittonal mifization measures. The
assessment and measures will be site specific. No genenc information should be added.

Scope of Land Acguizition and Eezettlement

The prelminary study and the scope of land acquisition for the proposed project mvelves
20050 acres of land. Imbally estimated based on mouza maps and field visits, the revized
area, obtained from civil land authorities' records, has reduced additional land acqmisition.

Eesv impacts of the project are summanzed bazed on a census and Jol survey. This ncludes
72 affected houssholds among which 70 requinng relocation, compn=mgz 20 atled
bouseholds losing residential’commercial structures, affecting a total of 116 indmaduals.
Addiionally, 757 trees are affected by the project.

The relocation process will also imvolve the relocation of government buildings, meluding
those belonging to BE, through consultation between povernment msttubions and BE.

15
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Cheerall, the project’s mmpacts hughhght the necessity for careful planmng and coordinaton fo
pufigate distuptions and facilitate melocation efforts for affected households and
infrastucture.

10, Eizk Aszezzment and emergency response plan

The environmental assessment for the project should conduct chmate change-related research
based on globally and natonally published chmate change predichon reports focusing
particularly on the vanabdity of rainfall mtensity, temperature changes, flocding, sea-level
nse. These vanables are directly related to the functionality and durability of the proposed
project.

To conduct the study, 2 kohistie hterature review will be conducted with the assistance of the
nafional chmate change research agencies, such as the Department of Dhsaster Management,
Department of Environment and Bangladesh Meteorological Department. Intemnational and
Mational Climate Change Communication orts, especially the 6th IPCC Assessment report
will be reviewed for relevant major sowrces: formaton for Impact and wulnerability projecton
on global and regional temperature, sea-level, 'rainfall fluctuation and thewr impacts on
proposed infrastructures. These study findings will belp in desiprang chmate-resilient
infrastructures to be needed. Alzo, an environmenta]l management plan should be considered
for climate-procfing measures for required adaptability with the changed climate situation.

The experts should consider a hazard nsk mutigation plan (such as cyclones, tornadoes,
droughts, floods, earthguakes, fram accidents, ete.) dunng the mifial plannming and design
stage. Depending on the tming, the results of this will be summanzed 1 the EIA and used to
inform the emergency response plan which will be coordinated with the swrounding

community and resources.

11. Environmental Alanagement plan (EMP) and AMonitoring Plan

In thiz zechon the set of mitgaton and management measures to be adopted dunng
project implementaton fo avowd, reduce, mufigate, or compensate for adverse
environmental impacts (m that order of pnonty). It may include multple management
plans, sub plans and actions. 1t should nelude the following kev components:
* Mhitgation: Under mifigation, the EMP should:
= ldentify and summanze anficipated sizmficant adverse environmental impacts
and nsks;
=  Descnbe each mihgaton measure with techmical detals, includmg the type of
mpact to which 1t relates and the conditions under which it 15 requmed (for
nstance, confimucusly or in the event of contingencies), together with designs,
equpment descriptions, and operafing procedures, as appropriate;

12, Mlonitoring and follow-up plan

¥* Monitoring: Under monitoring the EMP should:

#* Desceribe monitoring measures with technical details, including parameters to be

14
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measured, methods fo be used, sampling locations, frequency of measurements,
detection hirmits and defimtion of thresholds that will signzl the need for comective
achons; and

# Descnbe monitoring and reporting procedures to ensure early detection of
condihons that necessitate partcular mubpaton measures and document the
progress and results of mitization.

# Implementation amrangements: Under the implementation amrangements the EMP
should:

* Specify the mmplementation schedule showing phasmg and coordmation wath
overall project mmplementation;

# Desenbe mshinhonal or orgamratonal amrangements, namely, who 15 responsible
for carmying out the putigation and monitonng measures, which may mehide one or
more of the following addifional topies to strengthen environmental management
capability: techmical assistance programs, tamming programs, procurement of
equipment and supphes related to environmental management and momtonng, and
orgamzational changes; and

# FEstimate capital and recurrent costs and descnbe sowrces of funds for implementing
the environmental and social management plan.

* Prepare an environmental and social monitoring budget to present the approximate
environmental monrtonng cost.

13, Instructienal Arrangement, Capacity Buillding and Grievance Redres: Mechanizm

Azsessment of insttufional capacity of the mplementing agencies should be conducted
for effective mplementanon of environmental management and monitormg plan. To
entify the responzible imstiates for implementaton and supervision of the
environmental management and momtoring plan (EMMP). Assessment of training needs
of these agencies and propose capacity building measures and institufional ameangements
to strengthen these agencies along with the cost estomates.

In this section the grevance redress framework (both informal and formal channpels)
should be dezenbed, prepared for the project, setting out the tome frame and mechanisms
for resolving complaints about environmental performance.

17
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14, Public Conmultation and Dizclozure

This section should -

+ Descnibe the process undertaken during project design and preparation for engaging
stakeholders, meluding information disclosure and consultation with affected people
and other

+ Summanze comments and concerns recerved from affected people and other
stakeholders and how these comments have been addressed in project desigm and
mitigation measures, with special attenhon paid to the needs and concems of
vulnerable groups, including women, the poor, and Indigencus Peoples; and

+ Desernibe the planned information disclosure measures (neludmg the fype of
information to be disseminated and the method of dissemination) and the process for
carrying out consultzfion with affected people and facihitating thewr participation
dunng project mmplementation as per ECE 2023,

+ Perform Focus Group Discussions (FGDs) and Publhe Consultatons Meetng (PCM)
for further evaluation.

15, EIA Eeport structure

The EIA report should be prepared following the "ECE 2023" and "EIA Gwmdelines for
Indusimes, 2021" published by DoE. The following Table of content has been developed for
DoE approval. Therefors, the EIA report of this Project should contaim the followmg Chapters
as per the similar Project mentonead above.

16, EIA report structure
Abbreviation and Acronyms
Executrve Summary

1. Imtroduction

1.1 Background

1.2 Scope of the Study

1.3 Project Objectives and Benefits
1.4 Methodology

1.5 EIA Team

1.6 Structure of the ETIA Feport
1.7 Study Limitahions

1. Regulatory and Policy Consideration

2.1 Intraduction

2.2 Exvvironmental Legizlative Framework

1.3 Relevant Bangladezh Legislation

2 4 Ervvironmental B equiremnents for the project
2.5 Evvironmental Standards
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2.6 International Agreements and Obligations

3. Project Descriptions

3.1 Project Justification

3.2 Project Diescription

3.3 Project location

3.4 Amount of land: Amount of land required. land ownership, land acqusihon
3.5 Project Activities and Implementation Schedule.

3.6 Process flow diagram (MMatenial, Water, and Energy Balance)
3.7 Chemiecal Storage and Hazard Management

3.8 Wastewater Generation

3.9 Use of Hazardous Matenals

3.10 Demand for resources and utility services.

3.11 Potential for confammation.

4. Description of The Environment

4.1 Introduction

4.1.1 Site Creerview

4.2 Phvsical Environment

421 Topography

422 Climate

423 MNatwal Hazards

424 Physiography

424 Agro-ecological Zone

425 Ceology and Soil

426 Hvdrology

427 Dramage

428 Seismuerty

4.29 Ecologically Crtical Area (ECA)
4.2.10 Epvoonmental Quality Test (Air, Nouse, Water and Soal)
4.2.11 Land Use

4.2.12 Existing sources of pollution

4.2.13 Dasaster Fazk Assessment

4.2.14 Assezsment of Dizaster of the Project
4.2.15 Senztrve Recervers

4.3 Biological Environment

431 Flora

432 Faumma

433 DBio-ecological Zones

434 Wetlands

435 Protected Areas and Endangered Species
436 Mearest protected area

437 Sensitive or threatened habitats
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4338

Threatened and Fare Species

4 4 Spe1al Emnronment

441
443
4453
444
445
448
447
4438
445

Infroduction / Scope of Investigation
Populaton and Demographics
Eelizion
Housing Charactenistics
Ecoromic activities
[ater supply
Sanitation
Traffic and transport
Public kealth

4.4.10 Positive mpact

Ll

(=]

Analyzes of Altermatives
.1 Intreduction

5.2 Design Alternatives
5.3 Layout Alternatrves
5.4 Do pothung

6. Potential Environmental & Social Impacts Identification, Prediction and Evaluation
6.1 Introduction

6.1.1

6.1.2 Enmvonment Impacts associated with construction

6.1.3

Identification of mmpacts

Construction waste management

6.2 Ervironmental Impact Evaluaton

621
6232
623
6.24
625
6.2.6
627
6238

Impact on Water Cruality

Impact on A Cuabty

Impact on Soil Quakity

Impact due to sohid'hazardons waste
Impact on Ecosystem

Impact due to noze polluhon
Impact on Biological

Socio-economic Impact

7. Stakeholder Engagement and Public Consultation
7.1 Introduction

7.2 Objectives

7.3 Methodology

731
7332
733
734
735

Checklist Used for Pubhic Consulistion
Consultant Checklist
Eev Findings from Public Consultation

Expectations of the People
Fmndings from Focus Group Dhscussion
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7.4 Eev Informant Internew (KEII)

741 Summary of the KII

7.5 Follow-Up Prozrams

7.6 Summary of Consultation

7.6.1 HNo Objection Certificate — NOC

5. Ahnozation Measures

£.1 Introduchion

£.2 Residual Risk Assessment
£.3 Eev Mitigation Measures

9, Ewmvirommental Management Flan

9.1 General

2.2 Objectrves of the EMP

9.3 Envvironmental Management Plan (ERMP)
2.4 Ervironmental Monitoning Plan (EMol)

941 Objectives of the Environmental Monitoning Plan
2.5 Ervironmental Monitormgz Budget

10, Grievance Redress Mechanizm (GEL)

10.1 BE's Insotuhonal Grnevance Redress Mechansm (GEM)
10.2 Gnevance Fedress Mechamism (GEM)

10.2.1 Formation and Crperation of (GRM)

10,22 Scope

10.2.3 Gunevance Procedures

11. Emergency Responze Flan

11.1 Infroduchon

11.2 Matural Hazards

11.3 MNatral Disaster Detection System

114 Seven steps In emergency response

11.5 Emergency Fesponse Planning

11.6 Trammng program

11.7 Monmtonng Termunal Mantenancs, Signaling system, Fie system and
Management

12, Conclusions and Eecommendations
121 Conclusion

122 Fecommendahons

Appendix
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