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WEIGHTS AND MEASURES
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NOTE

In this report, "$" refers to US dollars.

This initial environmental examination is a document of the borrower. The views expressed herein
do not necessarily represent those of ADB's Board of Directors, Management, or staff and may
be preliminary in nature. Your attention is directed to the “terms of use” section on ADB’s website.

In preparing any country program or strategy, financing any project, or by making any designation
of or reference to a particular territory or geographic area in this document, the Asian
Development Bank does not intend to make any judgments as to the legal or other
status of any territory or area.


https://www.adb.org/terms-use

APPENDIX A: TERMS OF REFERENCE FOR THE IEE STUDY

TERMS OF REFERENCE FOR ENVIRONMENTAL IMPACT ASSESSMENT OF
ROAD DEVELOPMENT PROJECTS UNDER SUBREGIONAL TRANSPORT
PROJECT (SRTP)

A. Background

1. The Government of Bangladesh (GoB) has received a loan from Asian Development Bank
(ADB) for the Subregional Transport Project Preparatory Facility under Technical Assistance for
Subregional Road Transport Project Preparatory Facility (ADB Loan 2688-BAN). GoB hasresolved
to apply a portion of the loan to meet the expenditure for consultancy services to be rendered by
international consultants to prepare (a) feasibility studies and (b) detailed engineeringdesigns for
upgrading selected national highways and zilla roads from 2-lanes to 4-lanes to promote subregional
development. The Ministry of Communications (MOC) is the Executing Agency and Roads and
Highways Department (RHD) is the Implementation Agency.

2. The Initial Environmental Examination (IEE) process will be based on current information,
including an accurate project description, and appropriate environmental and social baseline data.In
the environmental assessment, Roads and Highways Department (RHD) as the project proponent
will consider all potential impacts and risks of the road development works on physical,biological,
socioeconomic (occupational health and safety, community health and safety, vulnerable groups and
gender issues, and impacts on livelihoods and physical cultural resources)in an integrated way. This
TOR is prepared to carryout detailed IEE study for the ‘Subregional Transport Project Preparatory
Facility’ in accordance with the relevant laws and regulations in Bangladesh and the Asian
Development Bank’s Safeguard Policy Statement, 2009. The study will be carried out by the design
consultant during 2012-2014 and the IEE report will be submittedalong with the EMP to DOE and
ADB for approval.

3. As part of the IEE the project proponent will prepare an environmental management plan
(EMP) that addresses the potential impacts and risks identified by the environmental assessment. The
EMP will include the proposed mitigation measures, environmental monitoring and reporting
requirements, emergency response procedures, related institutional or organizational arrangements,
capacity development and training measures, implementation schedule, cost estimates, and
performance indicators. Where impacts and risks cannot be avoided or prevented, mitigation
measures and actions will be identified so that the project is designed, constructed, andoperated in
compliance with applicable laws and regulations and meets the requirementsspecified in this

document.
B. Project Location
4. The road development project under SRTP covers a vast area of Bangladesh. The lengthof

the roads of this project is 961km and located in South-central to Southern, South-Western, North-
Western, and Northern parts of Bangladesh. The road alignment crosses a total of 21 districts and 2
major rivers, Jamuna and Padma. The districts it will cross are Khulna, Bagerhat, Borguna,
Patuakhali, Jhalokathi, Barisal, Madaripur, Gopalganj, Faridpur, Munshiganj, Dhaka, Gazipur,
Tangail, Sirajganj, Natore, Rajshahi, Nawabganj, Bogra, Gaibandha, Rangpur and Lalmonirhat. The
project location Map with priority details is shown in Figure A-1 .
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Figure A-1: Location Map of Road with Priority Details




B. Project Components

5. The SRTP consists of the following roads are being considered for upgrading:
. Design Package No. 1 — Joydevpur-Chandra-Tangail road section in N4 and
N405(70km)

o Design Package No. 2 — Tangail-Hatikamrul (40km)
o Design Package No. 3 — Dhaka-Mawa-Bhanga road section in N8 (70km)

o Design Package No. 4 — Upgrading of Rangpur-Teesta-Burimari Road into 4-
lanehighway (138km)

o Design Package No. 5 — Construction of a bridge over the river Mongla at
Monglaon Khulna-Mongla Road

. Design Package No. 6 — Upgrading of Khulna-Mongla Road into 4-lane
highwaywith link to Dhigraj to Mongla Ferry Ghat (46km)

o Design Package No. 7 — Upgrading of Hatikamrul-Rangpur National Highway
into4-lane highway (160km)

. Design Package No. 8 — Faridpur-Barisal-Kuakata road section in N8 (236km)

o Design Package No. 9 — Upgrading of Sonamasjid-Rajshahi Road into 4 lane

highway (Asian Highway, SAARC Corridor: Regional Corridors identified in
SAARC Regional Multimodal Transport Study) (85km)

o Design Package No. 10 — Rajshahi-Hatikamrul Road into 4 lane highway (Asian
Highway, SAARC Corridor: Regional Corridors identified in SAARC Regional
Multimodal Transport Study) (111km)

6. As some of the packages consist of upgrading different sections of the same road, these
sections would be considered together in a single IEE but with separate Environmental
Management Plans for each package.

C. Objectives

7. The main objective of the IEE study is to assess both positive and negative environmental
impacts due to each project activities. Assess the impacts and recommend appropriate mitigation
measures during preconstruction, construction, and operation phases to minimize negative
impacts of the project to acceptable levels. Prepare ten (10) IEE including EMP for SRTP in
compliance with the Government and ADB requirements and obtain Environmental Clearance
Certificate (ECC) from the Department of Environment, Bangladesh.

D. Scope of Work
1. Baseline Studies
a. Legal and Administrative Procedure
. Collection and review of relevant information regarding environmental

legislation, statutory orders, by-laws, etc. connected to preparation and
approval of the IEE report by the Department of Environment, and draft the
memo. The memo will alsoconsider the requirements of ADB Guidelines.

o Conduction of meetings with the Department of Environment, the Ministry of
Environment and Forest (MoEF), and the Roads and Highways Department
(RHD). During these meetings appropriate legal and administrative
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procedures has been discussed. Review of other relevant environmental laws,
regulations, Norms, and Standards on Air, Noise, Vibration, Water, Waste, and
Wildlife.

. Conduction of discussion meeting with the Department of Environment
particularlyfor “Environmental Clearance Certificate” in accordance with the
Environment Conservation Act, 1995 and Bangladesh Environment
Conservation Rules, 1997.

2. Stakeholder Consultation

8. Conduction of Stakeholder Group meetings to ensure relevance of the project to the
interests of the people of the project area and hence sustainability of the project; and to seek
views and suggestions toward identifying important environmental components (IECs) for
environmental assessment and ascertain their degree and ranking. The proposed Stakeholder
Group meeting will also help determine potential social, economic and cultural impacts due to the
project. Targeted Stakeholder Group is to comprise members of the civil society, professional
groups, etc. To provide local communities and socio-economic interest groups with the foundation
for their role in detailed design project interventions and, hence, participation in project planning,
implementation, operation and maintenance.

3. Preparation of Baseline Assessment

9. Review of reports and secondary data collected from the project’s feasibility study. Feasibility
study and the study conducted by the RHD as well as the studies on similar projects carried out
under ADB funding.

Collection of general baseline information on existing environmental condition in the project influence
area and environmental quality baseline monitoring along the project corridor and identification of
the environmental components that need detailed study. Baseline assessment will be done based
on the available secondary information, field visits, sampling and environmental monitoring including
but not limited to the following:

0] Physical Resources:

. Topography, climate, soils, geology, land use, aquatic resources, and surface
andgroundwater resources.

(i) Environmental Risks:

. Cyclones, tornadoes, droughts, floods, earthquakes, road accidents, etc.

(iii) Ecological Resources:

. Landscape and natural ecosystem, flora and fauna, wildlife and wetland
habitats,and protected areas.

(iv) Environmental Quality:

. Air (SPM, PM+o, CO, CO2, NOx, SOx, Oz etc.): Air samples should be collected
from the existing road alignment to identify the baseline and air quality in the

projectarea.

o Noise quality: Noise level should be measured along the highway roads during
dayand night times to identify the baseline and present noise level in the project
area.

o Groundwater quality (pH, Mn, Fe, As, Total hardness as CaCQO3, Coliforms,

Chlorine as Cl-): Samples should be tested for baseline setup and identifying
the present status of groundwater for drinking purpose.
. Surface Water Quality (pH, BOD, Chlorine as CI-, COD, TDS, TSS, DO, EC,
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Fe): Samples should be tested for baseline setup and identifying the quality of
the surface water.

. River-bed dredged materials: (Zn, Cu, Hg, Pb, Cd, and As): Samples should
be collected from the dredged sites at a reasonable depth. Samples should be
tested for identifying the baseline chemical properties of the dredged materials
and thesuitability of the material to be used for road embankment, and service

area, etc.
(v) Cultural Resources Sites:
. Structures or sites those are of historical, religious, or architectural significance.
C. Detailed Field Investigation to Screen Environmental Impacts
1. Field Investigation and Analysis of Results

10. Collection of cadastral maps showing the project locations and descriptions of the
surrounding activities. This is to ensure that the project is compatible with the national regulation
specified for construction sites.

11. Initiation of necessary investigations and fieldwork for gathering of additional information on

ecological and environmental baseline parameters of the Important Environmental Components

(IECs) selected during the previous studies in the project area.
(i) Physical Environment
. Regional Hydrology and Flood Pattern,

Drainage Congestion,

River Erosion and Siltation, and

Landuse

Ecological Environment

Agriculture,

Tree Plantation/Felling,

Water bodies and Fisheries, and

Wildlife

Environmental Pollution

Surface and Ground Water Quality,

Air Pollution,

Noise and Vibration,

Soil Contamination including dredged spoil, and

Pollution due to Waste

Social Environment

Land Acquisition,

Homestead,

Irrigation and Agricultural Production,

Cultural Resources Loss,

Navigation/Water Transport,

Health and Safety,

Employment Opportunities,

Women Empowerment,

Infrastructure and Industry,

Split of Communities,

Road Transport,

Road Accident, and

Tourism

~

=

<
~
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2. Anticipated Environmental Impacts and Mitigation Measures

12. This section will predict and assess the project's likely positive and negative direct and
indirect impacts on physical, biological, socioeconomic (including occupational health and
safety, community health and safety, vulnerable groups and gender issues, and impacts on
livelihoods, and physical cultural resources) environment in the project's area of influence, in
quantitative terms as far as possible; identify mitigation measures and any residual negative
impacts that cannot be mitigated; explore opportunities for enhancement; identify and estimate
the extent andquality of available data, key data gaps, and uncertainties associated with
predictions and specifies topics; and examine transboundary, and cumulative impacts as

appropriate.
D. Environmental Management Plan
13. In this section RHD will incorporate the set of mitigation and management measures to

beadopted during project implementation to avoid, reduce, mitigate, or compensate for adverse
environmental impacts (in that order of priority). It may include multiple management plans, sub
plans and actions. It will include the following key components:

(i) Mitigation: Under mitigation the EMP will:

(a) identify and summarize anticipated significant adverse environmental impacts
andrisks;

(b) describe each mitigation measure with technical details, including the type of
impact to which it relates and the conditions under which it is required (for
instance,continuously or in the event of contingencies), together with designs,
equipment descriptions, and operating procedures, as appropriate; and

(c) provide links to any other mitigation plans (for example, for involuntary
resettlement) required for the project.

(i) Monitoring: Under monitoring the EMP will:

(a) describe monitoring measures with technical details, including parameters to
be measured, methods to be used, sampling locations frequency of
measurements, detection limits and definition of thresholds that will signal the
need for corrective actions; and

(b) describe monitoring and reporting procedures to ensure early detection of
conditions that necessitate particular mitigation measures and document the
progress and results of mitigation.

(iii) Implementation arrangements: Under the implementation arrangements the
EMPwill:

(a) specify the implementation schedule showing phasing and coordination with
overall project implementation;

(b) describe institutional or organizational arrangements, namely, who is
responsiblefor carrying out the mitigation and monitoring measures, which may
include one or more of the following additional topics to strengthen
environmental management capability: technical assistance programs, training
programs, procurement of equipment and supplies related to environmental
management and monitoring, and organizational changes; and

(c) estimate capital and recurrent costs and describe sources of funds for
implementing the environmental management plan.

(iv) Performance indicators: Here the desired outcomes as measurable events will
bedescribed to the extent possible, such as performance indicators, targets, or
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acceptance criteria that can be tracked over defined time periods.
E. Institutional Arrangement, Capacity building and Grievance Redress Mechanism

14. Assessment of institutional capacity of the implementing agencies for effective
implementation of environmental management and monitoring plan. Identification of responsible
institutes for implementation and supervision of the Environmental management and monitoring
plan (EMMP). Assess training needs of these agencies and propose capacity building measures
and institutional arrangements to strengthen these agencies along with the cost estimates.

15. In this section RHD will describe the grievance redress framework (both informal and
formal channels), prepared for the road development projects, setting out the time frame and
mechanisms for resolving complaints about environmental performance.

F. Information Disclosure, Consultation, and Participation
15. This section will:
(1) describe the process undertaken during project design and preparation for

engaging stakeholders, including information disclosure and consultation with
affected people and other stakeholders;

(i) summarize comments and concerns received from affected people and other
stakeholders and how these comments have been addressed in project design
and mitigation measures, with special attention paid to the needs and concerns
ofvulnerable groups, including women, the poor, and Indigenous Peoples; and

(iii) describe the planned information disclosure measures (including the type of
information to be disseminated and the method of dissemination) and the
processfor carrying out consultation with affected people and facilitating their
participationduring project implementation.

G. Conclusion and Recommendation

16. This section will provide the conclusions drawn from the assessment and present the
recommendations.

H. IEE Study Team

17. The IEE team has been included in the following team:

1. National Environmental Specailist-1 08 months
2. National Environmental Specailist-2 12 months
3. Junior Environmental Specialist-1 17 months
4. Junior Environmental Specialist-2 07 months
18. RHD will be responsible to coordinate with the Consultant to carry out the IEE study along

with EMP in accordance with environmental guidelines of ADB and GOB within the project
stipulated time schedule. The Environment and Social Circle of RHD will monitor the IEE and
EMP activities on a regular basis and review all environmental reports prepared by the
Environmental Team of the Consultant.

. Work Program and Personal Schedule
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19. The duration of the preparation of the 10 IEE including EMP will be about 18 months.
Thework program and personnel schedule is provided in Annex-1.

J. IEE Report Structure

20. The IEE report will be prepared following the DOE guidelines and ADB safeguard
policystatement 2009. The IEE reports prepared by RHD will contain the following Chapters:

Executive Summary

1. Introduction

2. Policy, Legal and Administrative Framework

3. Description of the Project

4. Description of the Environment (Baseline Data)

5. Anticipated Environmental Impacts and Mitigation Measures

6. Environmental Management Plan

7. Institutional Arrangement, Capacity Building and Grievance Redress Mechanism
8. Information Disclosure, Consultation and Participation

9. Conclusions and Recommendations

10. Appendix
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APPENDIX B: DOE APPROVAL OF THE TOR

Government of the People's Republic of Bangladesh @
Office of the Project Director (ACE), RHD | wﬁ:‘w e
SASEC Road Connectivity Project-2
Improvement of Elenga-Hatikamrul-RangpurRoad to a 4-igne Highway 5'1'%‘5
SarakB8haban, Tejgaon, Dhaka-1208 (j—a‘i 7 .
Phone: +88-02-8878301 Fecsamcstininss oasassanss
E-mail: pd sasecii. rhd@gmail.com m""""""‘f"

Memo No.: 35.01.0000.069.14 001.17-259

Subject: Request for Renewal of Environmental CGlearance for SASEC Road Connectivity
Project-2: Improvement of Elenga-Hatikamrul-Rangpur Road to a 4-Lane Highway,

The undersigned would like to inform him that the Roads and Highways Department is implementing
“SASEC Road Connectivity Project-2: Improvement of Elenga-Hatikamrul-Rangpur Road to a 4-Lane
Highway" financed by the Government of Bangladesh and the Asian Development Bank. The project
was approved in the meeting of the ECNEC on 06 September 2016. Feasibility Study and Detailed
Design for the project were completed through “Technical Assistance for Sub-regional Road Transport
Project Preparatoty Facilily (SRTPPF)" in June 2015. Environmental Impact Assessment (EIA) was a
part of this study, and the Terms of Reference for EIA were approved by the Department of
Environment (DoE). The Environmental Clearance Certificate for the project was issued by the
Department of Environment (DoE) in February 2020 (Enclosed herewith).

The undersigned is now pleased to submit the request for renewal of the Environmental Clearance.
The applicable fee amounting BDT 1,25,000.00 (Taka One Lac Twenty Five Thousand) and related
VAT amounting BDT 18,750.0C (Eighteen Thousand Seven Hundred Fifty only) for the renewal have
already been deposited via ‘Chalan’ (enclosed herewith).

Enclosure:

i) Chalan of BDT 1,25,000.00 (application fee)
ii) Chalan of BDT 18,750.00 (VAT)

i} Online Application From.

iv) Environmental Clearance Certificate.

([}/ d Waliur Rahman)
ID No. 005083
Project Director (ACE, C.C.), RHD
SASEC Road Connectivity Project-2

The Director General

Department of Environment

Pecribesh Bhaban

E-16, Agargaon, Sher-e-Bangla Nagar

Dhaka

Copy:

1. The Chief Engineer, Roads and Highways Department, Sarak Bhaban, Tejgaon, Dhaka
2. The Additional Project Director- 1/2/3 (SE), SASEC Road Connectivity Project-2

3. The Deputy Project Director (EE), RHD, SASEC Road Connectivity Project-2

4. Office Copy

DASASEC-II Office Wark\SASEC-INEnvironmeantal Clearance
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Government of the People's Republic of Bangladesh
Department of Environment

Head Office, Paribesh Bhaban
E-16 Agargaon, Dhaka-1207

www.doe.gov.bd

Memo No: DoE/Clearance/5195/2013 * 69 Date:2€ /04/2022

Subject: Renewal of Environmental Clearance Certificate for SASEC Road Connectivity
Project-II: Improvement of Elenga-Hatikamrul-Rangpur Road to a 4-Lane
Highway, Roads and Highways Department, Sarak Bhaban, Tejgaon, Dhaka.

i Ref: Your Application received on 10/03/2022.

With reference to your above application, the Department of Environment hereby renews
the Environmental Clearance Certificate in favor of the Second City Region Development
Project (CRDP-2) subject to fulfilling the terms and conditions stated in Environmental
Clearance Certificate issued on 14.02.2018 vide memo no. DoE/Clearance/5195/2013/82.

2 This renewal is valid upto 13 February, 2023. An application for further renewal along
with a) the renewal fees (as per the ECR, 1997) b) VAT on renewal fees (in separate Treasury
Chalan) and c) all associated documents shall be submitted to the Head Office of DoE with a
copy to Concerned Regional/Divisional Offices at least 30 days ahead of expiry date.

Director (Environmental Clearance)
Phone: 8181673

Project Director

SASEC Road Connectivity Project-I1
Roads and Highways Department
House-127, Road-02, Block-A
Niketan, Gulshan-1, Dhaka.

Copy Forwarded to :

1) PS to the Hon'ble Secretary, Ministry of Environment, Forest and Climate Change,
Bangladesh Secretariat, Dhaka.
2) Director, Department of Environment, Dhaka Regional/Rajshahi/Rangpur Divisional Office,

Dhaka/ Rajshahi/Rangpur.

3) Deputy Director, Department of Environment, Tangail/Rangpur District Office,
Gazipur/Tangail.

4) Assistant Director, Office of the Director General, Department of Environment, Head Office,
Dhaka, .
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APPENDIX C: RAPID ENVIRONMENTAL ASSESSMENT

CHECKLIST

Rapid Environmental Assessment (REA) Checklist

Instructions:

Compliance Officer.

gender checklists.

(i) The project team completes this checklist to support the environmental classification of a project. It
is to be attached to the environmental categorization form and submitted to the Environment and
Safeguards Division (RSES), for endorsement by Director, RSES and for approval by the Chief

(i) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are
adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and Indigenous
Peoples; (b) poverty reduction handbook; (c) staff guide to consultation and participation; and (d)

(iii) Answer the questions assuming the “without mitigation” case. The purpose is to identify potential
impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

Country/Project

Bangladesh:SASEC-Dhaka Northwest Corridor Road Project, Phase 2
(Elenga-Hatikamrul (EH) Road)

Title:

Sector Division:

South Asia Transport and Communication Division

Screening Questions | Yes | No | Remarks

A. Project Siting

Is the project area adjacent to or within any of the following environmentally sensitive areas?

= Cultural heritage site v The road passes through some villages and
bazars and few community resources like school,
and mosque are located near the roads. Some of
these cultural sites will be directly affected
because of the widening of the existing road.

= Protected Area v There are no protected areas in or within 5km of
the project area that might be directly affected
because of the project.

= Wetland v There are small ponds linked to certain rivers.
However, none of them are protected or rich in
biodiversity.

= Mangrove v None

= Estuarine v None

= Buffer zone of protected area v The road does not pass through any buffer zone
of protected area.

= Special area for protecting biodiversity v None

B. Potential Environmental Impacts

Will the Project cause...
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= Encroachment on historical/cultural | v/ No encroachment on historical but some
areas; disfiguration of landscape by road religious areas are envisaged.
embankments, cuts, fills, and quarries? The topography of project road is mainly flat.

However, minor impacts on landscape are
unavoidable due to increase in elevation and
widening of road embankment and side roads for
slow moving vehicles.

Screening Questions Yes | No Remarks

= Encroachment on precious ecology (e.g. v The project road does not pass through any
sensitive or protected areas)? National Park/Wildlife Sanctuary.

= Alteration of surface water hydrology of | v/ There is a bridge with the existing road and this
waterways crossed by roads, resulting in bridge will be reconstructed. The bridge
increased sediment in streams affected construction may temporarily increase the
by increased soil erosion at construction sedimentation level in the river around bridge
site? construction site. However, this would only be

temporary and short term in nature.

All measures shall be taken during construction
stage so that watercourses are not affected and
temporary soil and rock stockpiles will be
designed so that runoff will not induce
sedimentation of waterways.

= Deterioration of surface water quality due | v/ Suitable siltation prevention measures such as
to silt runoff and sanitary wastes from silt fencing is included in the EMP.
worker-based camps and chemicals
used in construction? Adequate  measures for sanitary and

construction related waste such as chemicals
shall be taken to prevent contaminating local
water resources.

* Increased local air pollution due to rock | v/ Local air pollution level will likely increase for
crushing, cutting and filling works, and short duration during construction period
chemicals from asphalt processing? particularly due to earth work. Appropriate

distance from settlement area and wind direction
will be considered to locate air polluting facility
like stone crushing unit etc. if required.

» Risks and vulnerabilities related to | v Construction activities could cause accidents
occupational health and safety due to and health risks to workers. Occupational health
physical, chemical, biological, and and safety measures will be mandatory for the
radiological hazards during project contractor.
construction and operation during project
construction and operation?
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* Noise and vibration due to blasting and | v/ Ambient noise level is expected to increase in the
other civil works? range of 80-90 dB(A) due to various construction
activities, maintenance  workshops, and
earthmoving equipment for short durations. The
impact due to noise during construction activities
will be minimal to inhabitants since most of the
built-up areas are located at safe distances from
the road. However, there is little noise sensitive
locations especially schools, mosque, etc. close
to the alignment that will be affected adversely.
Impact due to noise to the workers and local
community will be avoided/minimized through
mitigation measures such as occupation health
and safety gear, restriction of construction timing
and others.

= Dislocation or involuntary resettlement of v There will be minimal resettlement impacts.

people? Further details are provided in the Resettlement
Plan.

= Dislocation and compulsory resettlement v
of people living in right-of-way?

Screening Questions Yes | No Remarks

= Disproportionate impacts on the poor, v
women and children, Indigenous Peoples
or other vulnerable groups?

= Other social concerns relating to v No major impacts anticipated. However, efforts
inconveniences in living conditions in the will be made to minimize air pollution through
project areas that may trigger cases of appropriate measures such as wet spraying,
upper respiratory problems and stress? covering of trucks, location of hot mix plants and

other stationary equipment away from settlement
areas and others.

» Hazardous driving conditions where | v/ Proper safety measures such as barricades,
construction interferes with pre-existing flagman, sign boards etc. will be placed to
roads? prevent accidents.

» Poor sanitation and solid waste disposal | v/ Appropriate waste management shall beadopted
in construction camps and work sites,and in construction camps. Worker health checks and
possible transmission of communicable awareness rising will beimplemented to educate
diseases (such as STl's and HIV/AIDS) workers on communicable diseases.
from workers to local
populations?

= Creation of temporary breeding habitats | v/ Breeding habitats maybe created in labour
for diseases such as those transmitted by camps, garbage disposal sites borrow pits and
mosquitoes and rodents? material storage yards. Appropriate sanitation

requirements in labour camps and avoidance of
stagnant water included in the EMP.

= Accident risks associated with increased | v/ Temporarily during construction Stage.Adequate
vehicular traffic, leading to accidental measures will be provided to prevent them such
spills of toxic materials? as speed reduction, provision of crashbarrier &

proper traffic signage system atsensitive places
will ensure smooth traffic flow
which will reduce accidental risk
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* Increased noise and air pollution | v’ Due to improvement in road riding conditions the
resulting from traffic volume? net effect on noise and air pollution will be
negligible. However, the number of traffic will
increase and the pollution will also increase

consistently.

= Increased risk of water pollution from oll, v EMP recommendations are designed to mitigate
grease and fuel spills, and other water pollution due to construction related
materials from vehicles using the road? activities.

= Social conflicts if workers from other v EMP suggests to hire most workers from the
regions or countries are hired? local area and to ensure gender equality.

= Large population influx during project v Most workers will be hired locally, hence this is
construction and operation that causes not anticipated.
increased burden on social infrastructure
and services (such as water supply and
sanitation systems)?

= Risks to community health and safety due | v/ Transport, storage, use and disposal of fuel and
to the transport, storage, and use and/or chemicals will be required. Appropriate safety,
disposal of materials such as explosives, storage and disposal measures recommended in
fuel and other chemicals during the EMP.
construction and operation?

Screening Questions Yes | No Remarks

= Community safety risks due to both | v Safety and injury related risks will arise from the
accidental and natural causes, especially presence of equipment's and construction
where the structural elements or activities. Clear demarcation of restricted areas
components of the project are accessible and prevention of open access to construction
to members of the affected community or areas is included in the EMP.
where their failure could result in injury to
the community throughout project
construction, operation and
decommissioning.

Climate Change and Disaster Risk Questions Yes | No REMARKS

The following questions are not for environmental

categorization. They are included in this checklist to

help identify potential climate and disaster risks.

e Is the Project area subject to hazards such as | v As in most parts of Bangladesh,
earthquakes, floods, landslides, tropical cyclone parts of the project road face
winds, storm surges, tsunami or volcanic eruptions problems of flooding. A separate
and climate changes climate change impact study has

been conducted during IEE.
Required design measures for
adapting to future flooding eventsthe
result of climate change study from
IEE have been recommended

to this IEE as well.

= Could changes in temperature, precipitation, or 4 With the incorporation of
extreme events patterns over the Project lifespan recommendations from the climate
affect technical or financial sustainability (eg., change study of IEE, it is expected
increased erosion or landslides could increase that the road will be able to withstand
maintenance costs, permafrost melting or with future changes of various
increased soil moisture content could affect sub- climatic parameters.
grade).
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= Are there any demographic or socio-economic

aspects of the Project area that are already
vulnerable (e.g., high incidence of marginalized
populations, rural-urban  migrants, illegal
settlements, ethnic minorities, women or
children)?

There is no potential impact
identified in the project area yet.

Could the Project potentially increase the climate
or disaster vulnerability of the surrounding area
(e.g., by encouraging settlement in areas that will
be more affected by floods in the future, or
encouraging settlement in earthquake zones)?

A separate climate change study in
IEE showed that the project will
significantly reduce the GHG
emissions.

Note: Hazards are potentially damaging physical events.

223

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.




APPENDIX D: SURFACE WATER QUALITY TEST RESULTS

Form Mo, QSF-22 Revision Mo, (8 Revision Date: 24 June, 2016
A W

Certificate Mo: T-1676
Institute of National Analytical Research and Service (INARS)
o A e R o iy

BCSIR LABORATORIES, DHAKA
BANGLADESH COUNMCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH

ANALYSIS REPORT

Ref, Ma. )4l of BOSIR Lab, Dhaka de. 090052016

q 1111 D-401 of Analytical Service Cell, BCSIR. 08052016
Lab 1D P A3 o A-IBE
Mame and address of Customer : Md, Saiful Islam

Environmental Spectalist
Environment and Resource Analysis Center Lid.
46440 [Grround Floor), Khifgeon, Dhekn-1219, Bangladesh.

Wark prder details : Application for testing of materials (Surfnce water and
Ground water), Date: 08/052016
Tyvpe af sample® +Water
Crantity of sample b Litre/botile (7 bottles)
Packing wnd marking : Cilass & Plastic baoitle
Drate of receipt 1 09/05/2016
Period of analysis S 0S2016 o 25052016
Visual ohservation/Hemarks : Colourless
{ Lab I | Particulars of supplied Parameters | Concentration Test bethod
sample (APHA)
Total Organie Carbon {TOC) 4.01 mp/L ___5_3_1':!3 il
. 3 Total Phosphate (PO} 0.26 mg/L A500-P C
A383 | Bwrbee st (SW 01 e apened Solie (1595] | Lams tian 5 mgie 35400
CH] i Chresse BB gL R220.B
Tatal Crgenic Carbon [TOC) 365 mpL 53108
o Tolal Phosphate (PO} 071 mgll. A500-P C
4386 | Surfice weter (SW 02) | Toml Suspunded Solids (T55] |  Liss han 5 mpL 35400
Ol and Girepse Less thain 5 milL 53306
Totnl Erganic Carbon (TOH) 2.42 mg/L 53l0.8
. yown | Total Phosphate (P4, Less than 0.2 mygyl. dsii-p C
AT | Gartae st (R O8] [ naed Soiida (1551 | Liees than s mgiL 23400
il and Grease _ Less than 5 m/l. 5220.8

L

Page 1 of 2

" The resubls relate only b0 the ey bested.,

Dr, Qudrat-1-Khoda toad, Dhanmond], Dok 1205, Tel.. RR-02-862 174 1, Ie64 059, Fc: B50-2-A61 M2
PABX: A6 1057-1, BEISO3E-0, BEDOOIE-5, BA2G0HE, Ea325, Eamaill dietordiiabog com, besiniihmmekanss
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Frerrenel fear o ol Arrselt =i (R
BANGLADESH COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH (BCSIR)

Labaratoras / Institute /| Center; BCS|R Laboratores, Dhaka

AMNALYSIS REFORT

ASC Refl No, (D-112, Date - 20-03-2017 Uit {Labfest) Rad, No 112, Date : 21032017
Lob/ Somple D - SE-535 Mumbes of Sampks 17
Sample Descnplon: Test of diferant parameters in suppied suiace Test Commencement Dete - 24032017
watar samples {35 supplied)
Clhianf's Datails | Md. Shafiqul Islam, Jr. Ervironmental Speciafist. Tesat Comgletion Dale | QS0a201 ¥

Emvironmend and Resource Analysis Canber Led,
4E4C [Ground Floar), Whigaon, Dhaka-1214.

Detalls:
Resull
Lab id ‘B‘EST::;::'L‘I o Total Organic B Total Total Suspeaded Dissoived
Content hisphale Solide {TS5] Cuygen (O)
SE B3501 | SW 7.22 3,15 pam 4,95 ppm 58,21 mal 8.24 marn
SE 535-02 | SWod .66 B.42 pam 7,35 ppin 141 53 mgiL 805 mpi.
SE 53503 | Swoa 8,93 5.35 ppm 4,54 ppm 14850 mgil 7 45 mgiL
| BE 53504 | S04 .86 316 pom a8 ppm | &0.21 mgl IT0mgL |
SE 53505 | SWO5 7.45 £.28 pom 348 ppm 62,34 mpil 7.72 mgit |
SE 535-06 | SW DS 7.30 638 ppm 4.22 ppm 195,21 mgiL £58mal |
SE 535-07 | S\ O7(50m Up Stream) 7.54 A4 ppm 4,55 ppm 102 56 mgil 773 mgiL
BE 63508 | SW D7(50rm Down Stream) | B.92 628 ppm .08 ppm 13063 mgL | 523 mgl
SE 53500 | SW OB 721 | 1283ppm |  581ppm 18302mgll. | 526mgi |
|'SE 83510 | sWoR B0 .37 ppm 7.83 ppm 168,51 mgiL 531 mgll
SE 535-11 | SW 10(50m Up Stream) 728 0.52 ppin 3.67 ppm 136,21 magfl B4 mgll
SE 535-12 | SV 10(60m Down Stegam) | 7.72 2,48 ppm 4,03 pprn 112,41 mayl 702l
8E 53513 | SW 1 T 1584 ppen 8,79 ppm 212,58 mglL .10 gl
SE 53514 | BW 12 Ta2 3212ppm | 6350 ppm HEIEmpL | 1.01 mgil
SE 53515 | 5w 13(50m Up Stream) 7,37 18,84 ppm 437 ppm 253.81 mpiL 1.47 mgil
SE 53510 | SYW 1350m Down Stream) 722 12,61 ppm 526 ppm 222 72 molL 256 migll
SE 53517 | SW 16 7.28 12:688 ppm .12 ppm 192 70 mglL 45 mgh
Methodology § Instrument:
1, pH: pH measieing meter 4. DO: OO measiing metsr
2. TES5: Gravimelric miethad B, TOGC: Wel Oxidaton Methcd folowed oy Potenbomatre Tirslion

3, Phosphate: Varadomolybdophesahonc Yollow Golor Mathod

J:%T;,_t.n'-'i‘- @%hé.gﬂf?

Superdisor Directos [ Officer-In-Charge
MOHAMMAL ROMNIR uzz.m.u,u Dr, Md. Sarwar Juhan
r Serar Sge e .mnel-wrﬁu'-q.
- Epit ann £awitpinn EBCSIR Llhimm_.
Biological Hpseaipn | D Qo= Kntls Road
BCEM Labory Drhake-110%5

%,
BCEIR, Dhwnmgend Dhn &

Notes:

1. Theesuls reportad bere aee based anly on the supplod samples in this Inborstory
L Any complsn sboul the best resull will nof be acosptahis afiar one month from the date of lesaing of ke sd report
3. This mporimsult shall nol be mproduced / publshed wihout pror spproval of the authoe iy

Analytical Serics Coll (ASC)

M Mpelrad. LR vle Daad Plsmmand] FNhobo AW Bannedadosains
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BANGLADESH COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH (BCSIR)
Famw famm o B st < ( RhneTsEee )

Leboratories/instituta/Conter: [nstitute of National Anelytical Rasearch & Service (INARS)

AMALYSIS REPORT
A5C Ref Ma Marz017001209 Unit [LabyTnst. | Ref Ne INS-4T0
Lab/Sample D 1 A-233 MNumber of Sample 2 |
Sample Description  ; Test of Surface water (Ol and Greese|-5W 16 :estcnmmmt ¢ 2032017
mte
Olienk's Detalls ! Tahsin-Li-Zaman
ENRLAC
House#464)C (Ground Flear], Khilgaon, Dhaka-1310
Detals:
Lab 1D Particulars of supplied Sample Farameters Concentration :’:pr:{:‘lfmod
A-233 Surface water [SW-16) il and Grease 240 maiL 55208
(?75\_9«;7 Lt !L—Q 3
o6/ oyl Lol F 06]04) |3 LB ) £\
spery rector/Officer in-Cha
Mchnmﬂmm!ed:ll Hagie s isor L il
e Shamim Ahmad
AEEE e ' MM ¢ Fes zaenlilin 6 Wﬁ“’!ﬁmrm
| LTI AT T ST TE S NFRIREE sy e
BCSIR, Dhanmonds, Linman Fomd s wrie, it nraans
fafmamniasd, v

Mota:

8, The results reported here is Based only on the supplied sample's in this laboratory
b, Ary complain about test report will not be acceptable after ore month from the date of issulng of the sald repart.
£ This repartfresult shall not be reproducedipubishaed withowt prior approval of the sahority.

Bnalytical Sarvice Cell (ASC)
Or. Qudmt--Ehuta Road, Chanmondl, Dhaiea-1205 3angiacesh

Telephone 9671108, Fax: 550-02-0671108 E-ma ascibosi.govbid
Pages 1 of 1

Sth af April 2017 08:00 AM
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ESCAF Comitted for Betier Environment

Memo No: SW/0137/1222 Date: 19 December 2022

Physical, Chemical and Bacteriological Analysis of Water Samples

Sample ID: Surface Water Sample-1 Sample Collection Date: 8th December, 2022
Sampling Location: Kodda Flyover Sample Receiving Date: 8th December, 2022
GPS Location: N: 24.39, E: 89.69 Date of Testing: 9th - 18th December 2022
Laboratory Test Result:
Serial BD Conc. .
No. Parameters Staiidinds | Priast Unit Analysis Method
1 BOD 6 or less 42 Mg/L 5 days Incubation
2 DO 5 or more 70 Mg/L Multimeter
3 EC 2000 546 uS/cm EC Meter
4 Nitrate 10 14 Mg/L UV-VIS
5 pH 6.5-8.5 7.3 - pH Meter
6 Phosphorus - 14 Mg/L UV-VIS
7 S“‘“’Sp;?ged 150 12 Mg/L Filtration and Drying
8 Temperature - 241 oC Thermometer
Analysed by: Approved by:
Cerbmmr— 9;-«:-3{%5-
Md. Morshed Ahsan Md. Saifur Rahman Khan
Jr. Chemist Senior Chemist
Environmental, Social and Chemical Analytical Firm Environmental, Social and Chemical Analytical Firm
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ESCAFE Comitted for Better Environment

Memo No: SW/0138/1222 Date: 19 December 2022

Physical, Chemical and Bacteriological Analysis of Water Samples

Sample ID: Surface Water Sample-2 Sample Collection Date: 8th December, 2022
Sampling Location: Nalka Bridge Site Sample Receiving Date: 8th December, 2022
GPS Location: N: 24.42, E: 89.58 Date of Testing: 9th - 18th December 2022

Laboratory Test Result:

Serial BD Conc. 5 5
No. Parameters Standards | Present Unit Analysis Method
1 BOD 6or less 42 Mg/L 5 days Incubation
2 DO 5 or more 9.0 Mg/L Multimeter
3 EC 2000 575 uS/em EC Meter
4 Nitrate 10 16 Mg/L UV-VIS
5 pH 6.5-8.5 76 - pH Meter
6 Phosphorus - 1.1 Mg/L UV-VIS
7 | Suspended 150 1" Mg/L Filtration and Drying
Solid
8 Temperature - 237 °C Thermometer
Analysed by: Approved by:
oo e
Md. Morshed Ahsan Md. Saifur Rahman Khan
Jr. Chemist Senior Chemist
Environmental, Social and Chemical Analytical Firm Environmental, Social and Chemical Analytical Firm
226

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.



APPENDIX E: GROUNDWATER QUALITY TEST RESULTS

227

“icddr,b

Lab. 1D Na. 2017031007
Particular of Sample: Drinkimg Water

Client Address: ENRAC GW 01, Elenga.

Mohukhall, fhoka- 1212

Phome ; +BEQ-2-GHRZTONE - | V2405
Fax ; #BR0-2-9R8TTORZ

Weh 1 hitpiitwesaioddrb.ong

Centre for Food and Wilbrborne Dissases

Environmental Microbiology
Laboratory

Test Repory
Recsipt Mo MARI TO8297

Drate of Reportang: 20.03.2017
[rate of Sample Tested: 15032017
Dre of Sample Received: 15.03.2017

Bangladesh Standard | WHO Guideline for [
5L Mo. Water Quality Parnmeters Ui Resulis for Drinking Water Drinking Water, Method
(ECR™T) 2004
I Tosal califorms CFL 100mL Q 1 q Membrane Filtration
2 Faecal coliforms CFLU/100mL 0 a a bembrane Filtrution

H.B: This repart is valid only for particular sample tested and cannot be used for publicity.

Tested By (Code Ma): 7,8
EM.FM.007.01 Effective Date 304032016

Checked By {Code Moy 2
End of the Repor

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.

Drr. Zahid Hayat Mah
Associate Scientist and Head
Environmental Microbiology Lab, LSS5I, icddrb

Page 1 of 1
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Cenire for Fond und Waterhorne Dieaves
g..'] . Miahakhali, Dikes-1212 Environmental Microbiology
Pheme : +880-2-942700 1 - 102405
u Ilcddr; b Fam  +§80-2-9827063 Laboratory

Weh ; hitpedfwware ieddrboorg

Lab, TD Mg 2017031011

Test Report
Receipt No: MAR] 708258 Draie of Reporting: 20.03.2017

Date of Sample Tested: 15.03.2007
Particular of Sample: Drinking Water Crate of Sample Received: 15.03.2017

Cliont Address: ENBEAC GW 02, Hatikumurul.

Bangladesh Standard | WHO Guideline for
5l Now ‘Water Quality Parameters Unif Results for Drinking Water Dirinking Water, Method
- {ECR"T) 2004 k..
I Totl coliforms CFU S 100mL [1] [i] [} Meinbrane Filtration
Z Faecal coliforms CFU /1 00ml. 0 1] [i] Membrane Filtration

.B: This report is valid only for particular ssmple tested and cannot be used for publicity.

I¥r. Zahid Hayat Mahmu =
Asmzociate Scientist and Head
Environmental Microbiology Lab, LSSD, icddr b
Page 1 of |

Tested By (Code No.j: 7, 8 Checked By (Code Now): 2
EM.FM.007.01 Effiective Date 30/03/2016 End of the Report
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Appendix E

Form Mo, Q8F-22 Revision Mo, 08

[SOVIES 1 TU25:2005 Certified

Certificate No; T-1676
Institute of National Analytical Research and Service (INARS)
FATGTEEE e A aeeTE BT B o i

BCSIR LABORATORIES, DHAKA
BANGLADESH COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH

Sl s e

Fevision Date: 24 June, 2016

\ Lih 1D | Particulars of supplied Parameters Concentration | Test Methad
sumple {APHA)
| | jv'!ungu.nnsn {Bdn) .67 mgfls Jon
Arsenis [As) {022 mg/l JllaC
Ciround swuter e
A I F 7 ] 1L
A-IHE W 01) rom {Fed 127 mg'l d ,I,.j,.l...%._
Chiloride () 266 me/L 41108
Tonal Hardness as Cal0y 172 mg/L 2340,
Ko 5204
Sig and Mame of the Validawor
Md. Aminul Ahsan
- Principal Sziwnfifle Ohieer
IRwlilule of Nitinpml Bnatylical
nEsEred & Saith [INARE)
Page 2 of 2

1 reults rulme wnly Wothe jlens eved.,

Dy, Eacadral-{-Fusda Hond, Dmnmandi, Ciuka- 1308, Tel.: B8-02-B62ET41, SAEATAG. Fax: RR0-0-9013027
PATRN: BA 1 1057-61, ABdS03E-U, Helaiia-d, BIa0ET, ExIES: E-mall: directord @vahou. com hesirigbanla, e

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.



Appendix E

it e P . e it W, S B

BURSSG NERMUP S A S ———

BANGLADESH COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH (BCSIR)

Laboratorias / Institule | Center: BUSIR Laboratories, Dhaka.

ANALYSIS REFORT

ASC Refl Mo, D113, Date ; 20-03-2017 Uinit (Latvinst,) Ral. Mo. 1113, Date 021032017
Lab{Sample D :5E- 6536 MNumber of Semphe et
Sampln Description: Test of differant parameters in supplied Tesl Commencarmen! Date | 2103/2017
samplas {as suppEad]).
Client's Details : Md, Shafiqul Istam, Jr. Environmantal Specialist, Tagt Complation Dals DEMDA201 T

Envirgnmen! and Resource Analysis Cenler Lid,,
454G {Ground Floor), Khilgeon, Chaks-1218.

Details:
Sample ID Resuit
babid ] o rantiensd) st Manganess | Arsenic Iron Chicride | Total Hardness
{Mn) 1AE) |Fa)] (1] [as Calils)
SE 53601 W o1 7.32 0056 pgm | 611 ppb. | 0027 pprn | 20A3ppm | B39 ppm
SE 53802 GW0a 802 O144ppm | 484pph | O025ppm | 4005 ppm B5.2 ppm
SE 535003 GW D4 B84 O07ppm | B28ppb | OO26ppm | 2741ppm | BAS ppm
SE 53504 GW 05 885 0.363ppm | B684pph | 00%ppm | 2ETSppm |  BAS ppm
SE 53605 GW 08 .66 Of@4ppm | 283pph | O0Z1ppm | B1iSppm | 152 ppm
SE 538.08 GW 07 &30 D522ppm | 308pph | OOZZgpm | 7343ppm | 1352 ppm
SE 53807 GW 08 599 003 ppem | AB3pph | DOZ0pgm | 5038 ppm 75.8 ppm
SE 535-08 GW 09 547 DB ppm | S05pph | O022ppm | 4743 ppm 1373 ppem
SE 53600 G 10 .75 D025 ppm | 4.0ppb | O.0MGppn | 1073 ppm .3 ppm

Methodolegy ! Irestrument:

pH: pH meaREnng meter

fron & Manganese: Alcmic Absorplien Specirophetomelsr.

Chlorid: fan Chromatsgraphy

Hordrass: Petansiomsirie Thistin

Araenit: Ao Asarplion Speclropholomsater with Hydrids Vapor Sensrator [HWS) Unit

Gy etz LAy 4 )7

CE R

L £l z
Analyst Supervisar ¥ Drirector ! Offices-n-Chargs
BADHAN SAHA Or. Md, Kamal Hoesois Dr. Md., Sarw
Scientilic Oficer o BEOIOF Scignlillc Oificar Dmn.-':ﬂrﬂ.ﬁ-iﬁ“"
S-I;_|I| mnd Enveronmient Segthan 'I'_Jr"ll and Enviranman] & f DTSR gl ATy, I.'lhhr_tx
Bivlogical Research Division Ha ualr--.u Resaufoh o, e, Qudraiee-K bty fiy
Laborwiaras, Dhaks BTER Labdraistios Buka-l 28

BCEIR, Dhanmondi, Dhake-1208 Bhes e 1308, finn :

Hotes:

1, The mmiks reported hase are based only on e supiplied sameoles in this laboratary:
2. Ary camglain aboul the test resull will not b acceplabia aflar one manth from the dods of ssuing of the s epon
3 This reportiresull shall nod be reproduced | published withau prior aporoval of the authority.

Analytical Service Cell {25C)
Dr. Qudrat-1-Kheda Read, Dhanmnd, Dhaka-1208, Bangladesh
Phone: 020671108 Fax: 88-02-9671108 E-mai. asobosi gov bd
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ESCAF Comitted for BeHer Environment

Memo No: GW/0139/1222 Date: 19 December 2022

Physical, Chemical and Bacteriological Analysis of Water Samples

Sample ID: Ground water Sample-1 Sample Collection Date: 8th December, 2022
Sampling Location: Kodda Flyover Sample Receiving Date: 8th December, 2022
GPS Location: N: 24.39, E: 89.69 Date of Testing: 9th - 18th December 2022

Laboratory Test Result:

Serial BD Conc. : -
No. Parameters e ) Unit Analysis Method
1 Arsenic 0.05 0.002 Mg/L AAS
2 Chloride 150-600 43 Mg/L Titrimetric
3 Fecal Coliform 0 0 CFU/100ml Membrane Filtration
4 Hardness 200-500 76 Mg/L Titrimetric
5 Iron (Fe) 0.3-1 0.50 Mg/L Spectrophotometer
Manganese
6 0.1 0.03 Mg/L UV-VIS
(Mn)
7 pH 6.5-8.5 76 - pH Meter
Analysed by: Approved by:
Md. Morshed Ahsan Md. Saifur Rahman Khan
Jr. Chemist Senior Chemist
Environmental. Social and Chemical Analytical Firm Environmental, Social and Chemical Analytical Firm

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.
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ESCAF Comitted for Betler Environment

Memo No: GW/0140/1222 Date: 19 December 2022

Physical, Chemical and Bacteriological Analysis of Water Samples

Sample ID: Ground water Sample-2 Sample Collection Date: 8th December, 2022
Sampling Location: Nalka Bridge Site Sample Receiving Date: 8th December, 2022
GPS Location: N: 2442 E: 89.58 Date of Testing: 9th - 18th December 2022

Laboratory Test Result:

Serial BD Conc.
No. Parameters —— Unit Analysis Method
1 Arsenic 0.05 0.003 Mg/L AAS
2 Chloride 150-600 58 Mg/L Titrimetric
3 Fecal Coliform 0 0 CFU/100ml Membrane Filtration
4 Hardness 200-500 75 Mg/L Titrimetric
5 Iron (Fe) 0.3-1 0.90 Mg/L Spectrophotometer
Manganese
6 0.1 0.04 Mg/L UV-VIS
(Mn)
7 pH 6.5-8.5 74 - pH Meter
Analysed by: Approved by:
Md. Morshed Ahsan Md. Saifur Rahman Khan
Jr. Chemist Senior Chemist
Environmental, Social and Chemical Analytical Firm Environmental, Social and Chemical Analytical Firm

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.



APPENDIX F: AIR QUALITY IMPACTS ASSESSMENT OF PROPOSED HIGHWAY
CORRIDOR OF ELENGA-HATIKAMRUL

A. Introduction

1. The major impact on the air quality during the operation stage will be due to plying of vehicles
on the proposed Highway corridor. The impact on air quality depends upon traffic volume,traffic fleet
including fuel type and prevailing atmospheric conditions. An unstable atmospheric condition
disperses pollutants more and results in to low pollutant concentrations while stable atmospheric
conditions buildup the pollution level. To assess the likely impacts on the ambient airquality due to the
proposed highway corridor project, the prediction of the carbon monoxide (CO)and particulate matter
(PM) concentrations have been carried out using line source dispersion modelling approach, based
on Gaussian equation. CO is an indicator pollutant for vehicular exhaust pollution. So, prediction of
CO concentration is representative of the impacts of air pollution due to traffic movement on the
road. Both PM2.5 and PM10 concentration emitted from vehicles exhaust and re-suspension of road
dust are predicted along the high corridor. The modeling for this project has been carried out using
CALINE-4, line source model developed by the California Transport Department. The model has
been setup and run by using CO emission factors (Department of Environment, Bangladesh Govt.,
2012), for PM2.5 (ARAI, 2007, Indian standards) and for PM10 due to re-suspension of road dust (
AP-42, USEPA) and hourly traffic volumes as predicted for the project. Only CO emission factor are
available in full-fledged for all vehicles categories in Bangladesh. The study is conducted to predict
hourly increment in CO, PM2.5 and PM10.

B. Model descriptions

2. CALINE-4 is the fourth generation simple line source Gaussian plume dispersion model
(Benson, 1984). It employs a mixing zone concept to characterize pollutant dispersion over the
roadway. The main purpose of the model is to assess air quality impacts near transportation facilities.
The input parameters are emission source strength, meteorology and road geometry. ltcan predict
the pollutant concentrations at selected receptors locations for 1 hour and 8-hour average up to 500
meters of the roadway. For most applications, optional inputs can be bypassedand many other inputs
can be assigned assuming worst-case values. More complex approachesto dispersion modeling are
unnecessary for most of the applications because of the uncertaintiesin the estimation of emission
factors and traffic volumes for the future years. CALINE- 4’s accuracyis well balanced with the
accuracy of state-of-art predictive models for vehicular pollution.

C. Source information
1. Traffic data

3. The fleet wise traffic volumes for the present study have been taken from the detailed project
report of the project. The annual average daily traffic (AADT) data is available for the proposed
highway corridor through traffic survey for year 2016 (Base year) and future years (2020, 2025, 2030,
2035 and 2040). CALINE 4 model needs hourly average traffic volume. However, model has been
setup for peak traffic hours assuming 2 times of average hourly trafficvolume. The total hourly traffic
volume is further categorized in to two wheeler, three wheeler, fourwheeler, light commercial vehicles
(LCVs), high commercial vehicles (HCVs) and Bus based on the traffic survey at existing highway
corridor (Figure 1). It is found that heavy duty vehicles are the dominating vehicles category (45% of
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total traffic) along the road corridor.

Figure F-1: Traffic Fleet on the proposed Highway Corridor

4. The annual average daily motorized traffic data are given in table 1 of proposed highway
Table F-1: Annual average daily motorized traffic data
Years Motor Auto Car (4W) Light HCV Bus Total
Cycles (2W) Rickshaw Commercial
(3W) Vehicles
(LCV)

2016 | 48 128 60 144 700 471 48
2020 | 63 168 79 192 1209 617 63
2025 | 85 225 105 257 1618 883 85
2030 113 301 141 344 2165 1182 113
2035 151 403 189 461 2897 1582 151
2040 | 202 539 252 617 3877 2117 202

2. Road geometry

5 In the CALINE-4 model the entire length of the selected road section is divided into variousroad
links. The division of sections into links has been done in such way, so that the link can be fairly
considered as straight stretch of road having homogenous geometry with uniform road width,height
and alignment. The coordinates of end points of links specify the location of the links in themodel. The
maximum numbers of link in each road section can be 20. The mixing zone width calculated for
selected highway corridor is 14.2m (1.2 m+ 3 m + 3 m + 7 m) as per guideline provided in CALINE4
model.

3. Emission factors
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6. Emission factor is one of the important input parameter in Caline-4 model. In the present
study, the emission factors specified by Department of Environment, Bangladesh Govt., 2012 (forCO),
ARAI, 2007, Indian standards ( for PM2.5) and AP-42 for PM10 due to re-suspension of roaddust
are used. Only CO emission factor are available in full-fledged for all vehicles categories in
Bangladesh. The weighted emission factors (WEF in g/mile) have been calculated using these
emission factors (g/km) for CO, PM2.5 and PM10 for corresponding year. The emission factor for
CO and PM2.5 used in the present study for different vehicles type are given in table 2. These
emission factors have been expressed in terms of type of vehicles and type of fuel used (for petroland
diesel driven passenger cars). Since, there is only one input requirement for total no. of vehicles in
the CALINE 4 model, whereas, there are different categories of vehicles (viz., Two wheelers, Cars,
Bus and trucks) with different fuel used, it is essential that a single value representing the equivalent
or weighted emission factors for all the vehicles is input into the model. The emission factor used to
estimate WEF are given below in table 3. The traffic data are not available for fuel types, therefore
average emission factor for different fuels vehicle are used in this study. Thus, WEF expressed in
g/mile (converted from gm/km) has been calculated for the present study using methodology given
by Sharma et al., 2013. For PM10, emission from re- suspension of road dust of paved road have
been estimated using following empirical equation

(USEPA 2011).

E=k (SL) 0.91 % (W)1.02

Where:

E= particulate emission factor (g/VKT)

K =particle size multiplier (g/VKT), default value of “k” for

PM10 is 0.3 g/VKTsL = road surface silt loading (g/m?) =

0.531 g/m? (Sahu et al., 2011)

W = Average weight of vehicles (in tons) on road = 1.41 Ton (Sahu et al., 2011)

7. The calculated WEF for CO, PM2.5 and PM10 for peak traffic hours is given in table 3. It is
estimated that WEF is almost same for all future years for all three pollutants. This is because of
similar traffic fleet characteristics in all years. The WEF is representative of dominated vehicles types.
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Table F-2: Emission factors for different t

pes of Vehicle

Vehicle type CO Emission factor (gm/km)* PM. s Emission factor (gm/km)#
Two wheeler 55 0.20
Three Wheeler 4.5 0.24
Cars/Jeep 2.68 0.06
LCV 6.5 0.49
BUS® 4.5 1.08
HCV 4.5 1.60

*Department of Environment, Bangladesh Govt., 2012 (CASE Project); #ARAl, 2007; $
Emission factor forbus is not available, so HCV is used

Table F-3: Weighted Emission Factor for proposed traffic

Year Weighted Emission Weighted Emission Weighted Emission factor
factor for CO (g/mile) | factor for PM; s (g/mile) for PM1o (g/mile)
2016 7.49 1.81 2.03
2020 7.47 1.91 2.13
2025 7.47 1.90 212
2030 7.47 1.90 212
2035 7.47 1.90 212
2040 7.47 1.90 212

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.
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4,

Meteorological data

8. The study was conducted to predict pollutant concentration for given meteorological
conditions. The meteorological parameters such as wind speed, wind direction, temperature, mixing
height and stability condition are used in model as given in table 4. It is found that dominated wind
direction is South East in the study area with average wind speed of 0.24 km/hr.The minimum
threshold wind speed essential for the model run is 0.5 m/s. The same has been used in the present
study. The model has been run with standard case, in which models predictedmaximum pollutant
concentration w.r.t down wind direction.

Table F-4: Meteorological Parameters in the study area

Location of Sampling Point
Unit
- o
® © © e]
Parameter . N § Ug). | %’ - =
=] m ' 7] S22 al ¢ 5
= £ g € s 3 2 252 @ 3=
S © S © 3 m 17} L= a o 5
= = = 25 | = g Wwae| = &
Temp 0C 25 15 23.55 5.95 Pp8.39 25.83 a7 22.76 P3.82
Humidity % 79.97 84 31.87 32.64  [6.10 35.43 72 92.01 B8.36
Vind Speed Km/hr  |0.43 4 0.09 0.34 0.62 0.11 9 0.20 |0.17
Jind 370 }.570 580 980 .610 1.530 ).230 400 5.06°
ction Degree  th- West th- West (h-East [h-East th- West fth- West [th- West th-West h-East
Receptors
9. A set of link receptors were taken at various receptor locations within each section at a

distance of 5 m, 10 m, 20 m, 40 m, 70 m, 100m and 200 m both sides (in perpendicular direction
along the road alignment) from edge of the carriageway to know the dispersion of pollutant from the
road. The monitoring station are marked as receptor points to compare the monitoring and predicted
pollutant concentrations. Further, model also run for grid receptor locations to evaluatethe spatial
dispersion of the pollutant along whole road section (Figure 2).
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Figure F- 2: Road alignment and receptor grid representation in Model and
Google Earthview

D. Results

10. The model has been setup and run to predict hourly average CO, PM.s and PMjo
concentrations generated from traffic movement on proposed highway. The kerb side locations are
selected to compare the model prediction with monitored locations and same has been described in
table 5. It seems the monitored concentration are higher than predicted concentrations of each
pollutant which might be due contribution of other sources such as naturaldust, other fossil fuels etc.
The contribution of vehicles movement is almost 60-70% of total concentration at receptor location.
The high movement of heavy duty diesel trucks ( 45%) along the road generates high amount of CO
and particulates in the downwind side of the road.

Table F-5: Monitored and Predicted Concentration at Koddar More

S.N Parameter | Unit Concentration at Koddar More
Monitored Predicted
1 PM:zs pg/m 99.85 70
PMio pg/m 148.8 85
6 (610 ppm 04 0.3

11. The predicted hourly average concentration of CO, PM2sand PM+o during peak traffic hourare
shown in table 6. The graphical representation of hourly average pollutant concentrations onboth
side of the road section shown in figures 3 — 5.
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Table F- 6: Pollutant predicted concentrations along the proposed highway
corridor forpeak traffic hour

200
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S0
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Distantance from edge of the roac |
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250

Figure F-4: PM. s predicted concentrations (ug/m®) along the proposed
highway corridor(Right side is of graph represent downwind side)

239

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.

Pollutant | Distance from the edge of the road, m. (Left side) Distance from the edge of the road, m. (Right side)
200 | 100 | -70 -40 -20 -10 -5 5 10 20 40 70| 100| 200
CO
A A 2 4
(ppm) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(ngr;z) 0.00 | 3.50 | 7.00 | 14.00 | 24.50 | 32.20 | 35.00 70.00 | 49.00 | 42.00| 21.00| 14.00| 0.00 | 0.00
(ngl\//Ir;]os) 0.00 | 4.00 | 8.00 | 16.00 | 28.00 | 36.80 | 40.00 85.00 | 59.50 | 55.25| 25.50 | 25.50| 8.50 | 1.12
s
-
S Dgd
m edge 1 Fu e
Figure F-3: CO predicted concentrations (ppm) along the proposed highway
corridor(Right side is of graph represent downwind side)
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Figure F-5: PMy predicted concentrations (ug/m?®) along the proposed
highway corridor(Right side is of graph represent downwind side)

12. In addition, the spatial distribution of hourly average predicted CO, PM2s and PMuyo,
concentrations have been plotted in figures 6-9, respectively for peak traffic hour which shows that
pollutant concentrations is decreasing when goes away from the highway corridor. Therefore,the
impacts of traffic movement at proposed highway project will not impact the surrounding atmosphere.

Year 2020
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Year 2040
Figure F-6: Spatial distribution of CO concentrations
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Year 2030
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Year 2040
Figure F-7: Spatial distribution of PM2sconcentrations
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Year 2016
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Year 2020
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Figure F-8: Spatial distribution of PM4, concentrations

13. The summary of maximum GLC of CO, PM2.5 and PM10 at kerb side of road in downwind
side are described in Table 7. With the present traffic growth and traffic composition, the PM2.5 and
PM10 concentration are going to be exceeded the specified standards in future which needsto be
take care. The high concentration at kerb side of the road are only due to high diesel trucksmovement
on the road.

Table F-7: Maximum GLC of CO, PM.sand PM; at kerb side of road in downwind

side
Year co PMas PM;,
2016 0.3 70 85
2020 0.5 95 130
2025 0.6 120 170
2030 0.8 160 220
2035 1 210 310
2040 1.4 320 444
References:

o Department of Environment ( 2012). Revisions of Vehicular Emission Standards For
Bangladesh (Bdesh-2 And Bdesh-3) Draft Final Report - Part 1, Clean Air andSustainable
Environment (CASE) Project, Department of Environment, Government of The People’s
Republic of Bangladesh.

e ARAI (Automotive Research Association of India), 2007. Emission factor development for
Indian vehicles. Project report no. AEF/2006-07/IOCL/Emission Factor Project. Automotive
Research Association of India, Pune, India, 94 pages.

e USEPA (U.S. Environment Protection Agency), 2011d. Compilation of air pollutantEFs:
miscellaneous sources: paved roads final section. AP 42, Fifth Ed. 1.
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GEO ENVIRONMENTAL MEASUREMENTS

Fifth Floor, Nakshi Homes, 6/1/A Topkhana Road, Segunbagicha, Dhaka - 1000

emo No: GEO/AQ/0424/12-22 Date: 19.12.2022

Test Results of Ambient Air Quality Analysis

Project Name : SASEC II, WP-06
Description of Sample - Sample was collected from the project area
Sampling Location :  AQ-1: Kodda Flyover
AQ-2: Nalka Bridge Site
GPS Coordinator : AQ-1:24°23'41.2"N 89°41'28.2"E
AQ-2: 24°25'22 7"N 89°35'46.5"E
Sample Collection Date - 7-8" December 2022
Date of Analysis : 9-18" December 2022
Reporting Date : 19" December 2022
Environmental Condition :  Temperature: High/Low- 29.6/21.4°C; Refative Humidity:

58%; Weather Condition: Clear

Description of Analysis

g 2 PM2s PM1o NO; S0, co O3 TVOC
Project Site
4 (pg/m?) | (ugim’) | (ug/m®) | (ugim®) | (ppm) | (wg/m?) | (mg/m?)
AQ-1: Kodda
Flyover 46.36 94.00 23.54 54.16 0.56 29.68 8.61
AQ-2: Nalka
Bridge Site 33.37 7151 17.21 26.53 0.66 26.48 10.21
Bangladesh
Standards as
per ECR, 1997 65 150 100 365 9 157 -
amended on (24 hour} | {24 hour) | {Annual) | (24 hour) | (8 hour) | (8 hour)
2005
{Schedule-2)*
w8 75 150 200 125 (24 9 100 )
Standard™ (24 houry | {24 hour) | (1 Hour) hour)y (8 hour) | (B hour)

Note: Regular checkup and calibration of the equipment’s fo avoid any error.

*ECR, 1997 = Environmental Conservation Rules, 1997

™ WB = World Bank, IFC = International Finance Coaperalion

Legend: PM:zs- Particulate Matter of a diameter of 2.5 micron or less, PMio- Particulate Matter of a
diameter of 10 micron or less, NOz- Nitrogen Di-Oxide, SOz- Sulphur Di-Oxide, CO- Carbon
Monoxide, TVOC- Total Volatile Organic Compounds, Oz- Ozone.

Analysed by: Checked by:

Mostafa Al Imran Md. Rashidul Islam

Junior Environmental Specialist Environmental Specialist
GEO Environmental Measurements GEO Environmental Measurements

SURVEY SUB-SOIL INVESTIGATION PILE INTEGRITY TEST SONIC LOGGING TEST PILE DYNAMIC TEST ENVIRONMENTAL MONTTORING
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“Scs ) STANDARD CALIBRATION SERVICE PRIVATE LIMITED

Standisd Cadbration Service www‘m’,d_“d.mm

1IEQVIEC : 17025

Accredited Laboratory Laboratory Location
Rabeya Commercial Complex, 33/Kha (5t Floar) House 4 427, Road # 62

Shaheenbagh, Tejgacn, Dhaka-1215
Tel: +86-02-98117267, Cell: +860 1521 12324, +8&0 1519 858147-50
E-miail: info@scsbd-ltd.com, www.scsbd-ltd.com

Section-5, Mirpur Circle-10, Dhaka-1216, Bangladesh

A
=% CERTIFICATE of CALIBRATION

qﬁummmﬂau BORRT
Accredited for ISOMEC 1T025:2047

02217112851
17/11/2022

Certificate Na.
Issue Date

Customer Details:

Name GED E tal

Address Fifth Floar, Makshi Homes, 6/1/A, Topkhana Road,
Segunbagicha, Dhaka-1000
Bangladesh.

Tel +BB0 1316 196676

E-mail geoevironment@gmail.com

Details of Unit Under Calibration {(UUC):

Description Alr Quality Maonitor System
Manufacturer OCEANUS
Model/Type AQM-09

Serial Number 0C20211105198822
I No. NP

Range/working Range Ref. On Cbs.

Least Caunt fRef. On Obs.
Accuracy As Per Instrument
Lacation of Calibration Laboratory

Visual Inspection QK

Date of Calibration b 17/11/2022
Suggested Due Date 16/11/2022

Calibration Pracedure

Calibraticn Result

The callbration had been performed in accordance with calibration procedure COPSCS/115
{Pracedure based on Comparision Method).

The details of standard equipment used for calibration & result of calibration are given in
page 2 to 6.

Conclusion For the status of measurements please refer to the guidance notes.

Environment: |certified agzinst ealibrated digital temperature & humidity meter) L
Temperature ["C) 2543
Relative Humidity [3%RH) a0 to 60

Change in temperature and relative humidity of the Laboratary during the calibrstion was less than 0.3°C per hour and, 4
5.0% per 4 hiours respectively. $ "

This certificate is ssuad strictly in accordance with the requirements of 150 17025:2017. All calibration equipments are
rraceable to the International Standaras . Documentary evidence is available upon request.

023217112851
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Average AADT (EXC. Autorickshaw & Motor

Cycle)

APPENDIX G: NOISE MODELING FOR THE PROJECT ROAD

A. Noise Emission Modeling of the proposed Elenga-Hatikamrul-
Rangpur Roadwaytraffic

1. Under the proposed project the existing 2-lane roadways will be upgraded
to a four lane road with safety features that include the addition of a separate SMVT
lane, flyovers at the busiestjunctions, overpasses, Bus stops, pedestrian bridges
and additional lanes at intersections. This will generate additional traffic and
consequently alter the noise environment along the route of theroadway. We used
Canarina CUSTIC 3.2 software for noise pollution modeling for the assessment of
the noise pollution propagation generated from traffic. The CUSTIC Software allows
us to create robust and useful numeric simulations that fully makes use of the
graphical user interface. The methodology and governing equations for noise
modelling under the graphicuser interface of CUSTIC 3.2 is described in Annex A.

B. Basic Data and Assumptions for Noise Impact Modeling

2. Noise emission from vehicles along the route is modelled as steady-state
line source. Weuse the traffic projections (primarily motorized traffic) from the
“STPPF (Road Component - Package 1) —Traffic Forecast Report — Feb 2014” to
estimate the source emissions according to different scenarios. In the report, traffic
projections are made considering 2011 RHD traffic data as the baseline traffic and
increasing it by the annual growth rates. For the Rangpur-Hatikamrul route, there is
no diverted traffic from any internal road but affected by SAARC ftraffic. More
specifically, for 2011-16, traffic on all seven sections is increased annually by the
normal traffic growth rates. In 2016 the additional traffic on all seven sections
generated from the SAARC traffic(367 veh./day from Nepal and Bhutan) is added. In
2018 additional SAARC traffic of 1259 veh./dayis added up to Gobindaganj and 856
veh./day from Gobindaganj to end point which will be diverted from India. During
the period 2018-2040, traffic on all seven sections is increased annually by the
normal traffic growth rates.

nnNnN
JUUUVU
== Average AADT with normal traffic
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Figure G- 1: Traffic Forecast of Rangpur-Hatikamrul Road
(Source: STPPF (Road Component - Package 1) —Traffic Forecast Report — Feb 2014)

3. For noise emission modeling, we considered three scenarios: (i) baseline
emission for thecurrent year (i.e. projected estimate of 2016); (ii) projected noise
emission for the design year 2033 and (ii) projected noise emission for the year
2040. Estimations of Motorized traffic of different sections of the road for these
scenarios (as stated in the STPPF report) are used as input which is summarized
in Table 1. Figure 2 shows the different road sections in which noise emission
modeling has been performed. The design speed has been assumed to be 80 km/hr
fornoise emission modeling. The posted speed is 70 km/hr, therefore 80 km/hr will
give a conservative estimate of noise emissions.

Table G-1: Baseline traffic data of different sections which were used for noise

modeling
Box Baseline traffic Projected Projected
Segment name Designation for year 2016 traffic for 2033 | traffic for 2040
in Figure 2 (veh/hr) (veh/hr) (veh/hr)
N5-51, between
Mithapukur-Rangpur
Modern More, Pairabond, ! 486 1553 2336
km 316.022
N5-50, between Pirganj-
Mithapukur, km 292.502 2 252 871 1309
N5-48, between Palashbari-
Pirganj, Ekberpur, km 3 269 917 1378
275.511
N5-45, between Kashipur
(Mokamtola)-Gabindaganj, 4 530 1754 2638
Pakurtala, km 243.512
N5-33, between Int. with
Bogra2nd By pass- 5 1134 3511 5279
Sultanganj, Banani, km
203.568
N5-31, Sherpur(Int. withZ-
5049)-Sherpur(Int. with Z- 6 854 2717 4085
5401)
NS-28, Hatikamrul- 7 583 1977 2972
Bhuyangati
N405-1, between Elenga-
Jamuna Bridge,11km west 8,9,10 775 2123 3802
of Elenga
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Figure G-2: The different road sections in which noise emission modeling

has been performed. Boxes 1 — 10 are delineated in the figure to highlight

the road sections (seeTable 1 for details) in which noise simulations were
made.
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Figure G-3: Location of sensitive noise receptors where baseline noise
measurementswere carried out along the Elenga-
Hatikamrul-Rangpur route
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C. Identification of Sensitive Noise Receptors in the Road Network

3. As a part of the baseline study, noise level measurements were made at
different locationsalong the Rangpur-Hatikamrul route. These noise receptors are
chosen based on the assumptionthat these locations may be sensitive to noise
increase due to traffic because of the specific natureof the establishment: educational
institution, health complexes or religious centres. Baseline noise measurements
were performed during daytime with a calibrated noise level meter. 5-minute
continuous noise level measurements were carried out at the selected locations in
'A' Weighting and slow Response mode, and the equivalent noise levels (Leq) was
determined. Figure 3 shows the locations of these receptors. The noise prediction
from CUSTIC 3.2 is compared to thebaseline noise to assess the impact of the
proposed road development project. Applicable Noise guidelines and standards are
provided in Annex B.

D. Noise Impact on Roadside Environment

4. As mentioned earlier, noise impact on roadside environment has been
assessed on several sensitive receptors (educational, religious institutions, health
facilities) located beside theroad. The Hatikamrul-Rangpur route has been divided
into 8 road segments, the predicted noiseunder different scenarios and impact on
the receptors are described below:

1. N5-28, Hatikamrul-Bhuyangati

5. The noise simulation under different scenarios for the Hatikamrul-
Bhuyangati segment (Box 7 in figure 2) is shown in Figure 4(a). Figure 4(b) provides
a spatial noise intensity map of the segment. Table 2 provides the baseline and
predicted noise (for the year 2040) at different sensitive receptors identified along
the route. It can be seen that
. The baseline noise at these receptors exceed standards for
residential areas and are comparable to standards of
mixed/commercial/industrial areas.

. There will be slight increment of ambient noise at the educational
institutions probably because of their close proximity to the main
road.
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Segment: N5-28,Hatikamrul-Bhuyangati
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Figure 4(a): Noise Prediction under different scenarios as a function of the
distance fromthe road in the Hatikamrul-Bhuyangati segment
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segment (Box 7)
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Table 2: Baseline and predicted noise (for the year 2040) at different

sensitive receptorsidentified along the Hatikamrul-
Bhuyangati route segment

Baseline Predicte
noise (Leq) | d noise | Comments (No
Segme Nam.e. of Type. of Latitu | Longitu under (Leq) change/ net
nt sensitive establishm ] .
de de current for the increase in
name receptor ent . :
traffic year noise)
conditions 2040
Hatikamrul . 24.428 | 89.5474
Puraton Mosque Religious 52 6 82.5 74.2 No change
Dadupur .
Sahebgonj Govt. | Educational | %% | 89.5454 68.6 69.9 Marginal
N5-28, |  High School !
Hatika Daudpur
mrul- Raypara Religious 24.458 | 89.5436 74.2 72.5 No change
28 4
Bhuya Mosque
ngati National Skill 24 461
Development Educational 38 89.5375 71.0 73.7 Net increase
Institute
Royhati 24.478 | 89.5235
Mad?aysaal\l/lor Educational 95 5 701 73.4 Net increase
2. N5-31, Sherpur Int. with Z-5049)-Sherpur (Int. with Z-5401)
6 The noise simulation under different scenarios for the N5-31, Sherpur (Int.

with Z-5049)- Sherpur (Int. with Z-5401) segment (Box 6 in figure 2) is shown in Figure
5(a). Figure 5(b) providesa spatial noise intensity map of the segment. Table 3
provides the baseline and predicted noise (for the year 2040) at different sensitive

receptors identified along the route. It can be seen that

The baseline noise at some of these receptors (except the

educational institutions)exceed standards for residential areas

proper

development) if required.

96

Noise level (dBA)

Baseline scenario
projection:2033
projection:2040
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There will be an increase in ambient noise at the educational
institutions probablybecause of their close proximity to the main
road. It may be suggested in the mitigation plan that regular noise
monitoring should be conducted in these locations in future and

mitigation measures should be devised (green-belt

Segment: N5-31, Sherpur Int. with Z-5049-Sherpur Int. with Z-5401)
5 T 5 T T g
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Figure 5(a): Noise Prediction under different scenarios as a function of the
distance fromthe road in the N5-31, Sherpur Int. with Z-5049)-Sherpur
(Int. with Z-5401)
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Figure 6(b): Spatial noise intensity map of the N5-31, Sherpur Int. with Z-
5049)-Sherpur(Int. with Z-5401) (Box 6)

Table 3: Baseline and predicted noise (for the year 2040) at different

sensitive receptorsidentified along the N5-31 route segment
. Comments
Baseline noise Pred!cted (No
Segment Name of Type of (Leq) under noise change/
sensitive | establishm | Latitude |Longitude . (Leq) for
name current traffic net
receptor ent conditions the year increase
2040 in noise)
Hglclrgg:d Educational | 24.63166 | 89.43683 73.2 72.4 No change
N5-31, Krishnapu
Sherpur r Govt. . Net
Int. with Z- Primart Educational | 24.63901 | 89.43226 57.6 70.6 increase
5049)- School
Sherpur Sherua
(Int. with Bottola Bazar 24.65272 | 89.42429 80.6 75.5 No change
Z-5401) Bazar
Jameya Net
Hafizia Educational | 24.66334 | 89.42091 61.8 70.4 .
increase
Madrasha
1. N5-33, between Int. with Bogra 2nd By pass-Sultanganj, Banani
7. The noise simulation under different scenarios for the N5-31, Sherpur (Int.

with Z-5049)- Sherpur (Int. with Z-5401) segment (Box 5 in figure 2) is shown in Figure
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6(a). Figure 6(b) providesa spatial noise intensity map of the segment. Table 4
provides the baseline and predicted noise (for the year 2040) the sensitive receptor
identified along the route. It can be seen that the baselinenoise at some of the

receptors exceed standards for residential areas and there will be no net change of
noise due to added traffic in the route.

Table G-4: Baseline and predicted noise (for the year 2040) at different
sensitivereceptors identified along the N5-33 route

segment
. . Predicted Comments
Name of | Type of Baseline noise noise (No change/
Segment oo - . . (Leq) under
sensitive | establis | Latitude | Longitude . (Leq) for net
name current traffic . .
receptor | hment . the year increase in
conditions 2040 noise)
N5-33, between
Int. with Bogra
2nd By pass- Banani
Sultangan;, Bazar Bazar | 24.81253 89.3807 82.5 74.2 No change
Banani, km
203.568
Segment: N5-33:Bogra 2nd By pass-Sultanganj, Banani
. . = Baseline scenario
a5 projection:2033
projection:2040
=d
[an]
=
T
ks
23
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Figure G-6(a): Noise Prediction under different scenarios as a function of the

distance fromthe road in the N5-33, between Int. with Bogra 2nd By pass-
Sultanganj, Banani
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Figure G-6(b): Spatial noise intensity map of the N5-33, between Int. with
Bogra 2ndBypass-Sultanganj, Banani (Box 5)
3. N5-45, between Kashipur (Mokamtola)-Gabindaganj, Pakurtala

8. The noise simulation under different scenarios for the N5-45, between
Kashipur (Mokamtola)-Gabindaganj, Pakurtala (Box 4 in figure 2) is shown in Figure
7(a). Figure 7(b) provides a spatial noise intensity map of the segment. Table 5
provides the baseline and predictednoise (for the year 2040) at different sensitive
receptors identified along the route. It can be seenthat
o The baseline noise at some of these receptors exceed standards for
residential areas
o There will be an increase in ambient noise at the educational
institution and healthfacility probably because of their close proximity
to the main road. It may be suggested in the mitigation plan that
regular noise monitoring should be conductedin these locations in
future and proper mitigation measures should be devised (green-belt
development) if required.
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Segment: N5-45:Kashipur(Mokamtola)-Gabindaganj,Pakurtala
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Figure G-7(a): Noise Prediction under different scenarios as a function of
the distancefrom the road in the N5-45, between Kashipur (Mokamtola)-
Gabindaganj, Pakurtala
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Figure G-7(b): Spatial noise intensity map of the N5-45, between Kashipur
(Mokamtola)-Gabindaganj, Pakurtala (Box 4)
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Table G-5: baseline and predicted noise (for the year 2040) at
different sensitivereceptors identified along the N5-
45 route segment

Name of Tvoe of Baseline noise| Predicted | Comments
Segment sensitive estzglishm Latitude Longitud| (Leq)under [noise (Leq)| (No change/
name receptor ent current traffic | for the year| net increase
P conditions 2040 in noise)
Makamtola Marainal
Mohila Degree | Educational | 25.01357]89.36747 63.8 65.0 viarg
increase
N5-45, College
between | Pakurtola B 25.0435989.36677 75.1 721 No ch
Kashipur Bazar azar : : . . 0 change
(Mokamtola) ﬁf‘ghhbg'cﬁgfl Educational | 25.05966| 89.36947 63.4 68.3 Increase
Gabindaganj| TMSS Health
Pakurtala, Complex Health |25.08785| 89.3807 61.8 73.3 Increase
km 243.512 Boxer
Mondolpara Religious 25.10972]89.38301 73.8 71.6 No change
Jame Mosque
4. N5-48, between Palashbari-Pirganj, Ekberpur
9. The noise simulation under different scenarios for the N5-48, between

Palashbari- Pirganj, Ekberpur (Box 3 in figure 2) is shown in Figure 8(a). Figure 8(b)
provides a spatial noiseintensity map of the segment. Table 6 provides the baseline
and predicted noise (for the year 2040) at different sensitive receptors identified
along the route. It can be seen that

° The baseline noise at most of these receptors exceed standards for
residential areas mainly due to high level of human activities during
daytime

. There will be a marginal increase in ambient noise at few of these

receptors and overall the generated noise will not alter the existing

noise environment significantly.

Segment: N5-48,Palashbari-Pirganj, Ekberpur

Noise level (dBA)

3

T T
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e projection:2033
— projection:2040
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Figure G-8(a): Noise Prediction under different scenarios as a function of
the distancefrom the road in the N5-48, between Palashbari-
Pirganj, Ekberpur
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Figure G-8(b): Spatial noise intensity map of the N5-48, between Palashbari-
Pirganj,Ekberpur (Box 3)
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Table G-6: baseline and predicted noise (for the year 2040) at different
sensitivereceptors identified along the N5-48 route segment

Segment Name of Type of | Latitude | Longitud| Baseline noise | Predicted | Comments
name sensitive [establishm e (Leq) under [noise (Leq)|(No change/
receptor ent current traffic |for the year| net increase
conditions 2040 in noise)
Mosque Religious | 25.28686 | 89.35039 74.7 66.7 No change
Mosheshpur
Govt. Primary | Educational | 25.30028 | 89.34622 73.7 66.3 No change
School
Akbarpur
Govt. Primary | Educational | 25.32521 | 89.33933 65.3 65.2 No change
School
R.V. Cold
N5-48, |[Storage Religious |25.33883 | 89.34263 66.8 69.3 Increase
between [Mosque
Pi',?rzgzi”' prapernat Bazar | 25.3441 | 89.3419 70.6 72.9 Increase
Ekberpur, [Mosque Religious [ 25.35539 [ 89.33632 71.3 66.9 No change
km 275.511
Madarpur
Govt. Primary | Educational | 25.36537 | 89.33066 73.9 70.8 No change
School
Lillah
Boarding Educational | 25.39123 | 89.32641 61.5 64.4 Increase
Madrasha
PirganjMohila
Technical and | Educational | 25.40738 | 89.32244 69.3 65.3 No change
BM College
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5. N5-48, between Pirganj, Ekberpur -Mithapukur

10. The noise simulation under different scenarios for the N5-50, between
Pirganj-Mithapukur(Box 2 in figure 2) is shown in Figure 9(a). Figure 9(b) provides
a spatial noise intensity map of the segment. Table 7 provides the baseline and

predicted noise (for the year 2040) at different sensitive receptors identified along
the route. It can be seen that

. The baseline noise at most of these receptors exceed standards for
residential areas mainly due to high level of human activities during
daytime.

. There will be a marginal increase in ambient noise at only one of the

receptors (amosque) and overall the generated noise will not alter
the existing noise environment significantly.

ac
r 85 3 3 T

Segment: N5-50, Pirganj-Mithapukur
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Baseline scenario

80 projection:2033
projection:2040
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Figure G-9(a): Noise Prediction under different scenarios as a function of
the distancefrom the road in the N5-50, between Pirganj-Mithapukur

.
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Figure 9(b): Spatial noise intensity map of the N5-50, between Pirganj-
Mithapukur (Box2)
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Table G-7: baseline and predicted noise (for the year 2040) at
different sensitivereceptors identified along the N5-
50 route segment

Name of Type of Baseline noise | Predicted | Comments
Segment i . . . (Leq) under [noise (Leq)| (No change/
name f:g:'tg(: esta:rlllts hm| Latitude | Longitude current traffic for the net increase
P conditions year 2040 in noise)
Pirganj
Community Health |25.42076| 89.31395 69.3 70.5 No change
Eye Hospital
Mosque Religious |25.45452( 89.29762 65.4 69.9 Increase
Bishmail -
Jame Mosque Religious |25.47706( 89.29352 69.5 69.7 No change
N5-50, Eg'rz‘;dr"rga Bazar [25.50597| 89.2894 71.9 69.4 No change
between ShotibariJame
Pirganj- Mosque Religious |25.52649( 89.28544 74.2 70.9 No change
Mithapukur, ——
km 292.502 Sgtz";?a" Bazar |25.53495| 89.28418 79.7 720 | Nochange
Al Farukh
Highag’chool Educational | 25.5536 | 89.27981 75.2 65.2 No change
Hera
mgmg'a' Educational [25.56396| 89.27596 726 68.0 No change
Mohabiddaloy
6. N5-51, between Mithapukur-Rangpur Modern More, Pairabond
12. The noise simulation under different scenarios for the N5-51, between

Mithapukur-Rangpur Modern More, Pairabond (Box 1 in figure 2) is shown in Figure
10(a). Figure 10(b) provides a spatial noise intensity map of the segment. Table 8
provides the baseline and predictednoise (for the year 2040) at different sensitive
receptors identified along the route. It can be seenthat
The baseline noise at most of these receptors exceeds standards for
residential areas mainly due to high level of human activities during

daytime.

There will be an increase in ambient noise at the educational
institutions probablybecause of their close proximity to the main
road. It may be suggested in the mitigation plan that regular noise
monitoring should be conducted in these locations in future and

proper

development) if required.
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mitigation measures should be devised (green-belt




Segment: N5-51: Mithapukur-Rangpur Modern More,Pairabond
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Figure G-10(a): Noise Prediction under different scenarios as a function of
the distance from the road in the N5-51, between Mithapukur-Rangpur
Modern More, Pairabond

Figure G-10(b): Spatial noise intensity map of the N5-51, between
Mithapukur-RangpurModern More, Pairabond (Box 1)
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Table G-8: baseline and predicted noise (for the year 2040) at different
sensitivereceptors identified along the N5-50 route segment

Segment Name of Type of Latitude | Longitu| Baseline noise Predicted | Comments
name sensitive establishment de (Leq) under noise (Leq)| (No change/
receptor current traffic | for the year| net increase
conditions 2040 in noise)
N5-51, [Mithapukur .
between |Autistic School Educational |25.57818(89.27351 67.2 701 Increase
Segment Name of Type of Latitude| Longitu| Baseline noise Predicted | Comments
name sensitive establishment de (Leq) under noise (Leq)| (No change/
receptor current traffic | for the year| net increase
conditions 2040 in noise)
Mithapukur|Batason
-Rangpur [Fathehfur Jame Religious |25.60268|89.26888 74.4 72.6 No change
Modern [Mosque
More, |Genbikash .
Pairabond, | Sishukanon Educational [25.61124(89.26881 73.4 71.7 No change
km Adorsho High .
316.022 |school 9 Educational |25.61546|89.26982 70.8 67.8 No change
Mosque Religious |25.63672| 89.2699 74.3 71.9 No change
Boiriganj Bazar Bazar 25.66192(89.27274 80.6 68.8 No change
Islampur Mondon| o iious | 25.6672 [89.27393 67.5 68.9 Increase
Para Mosque
Payrabondo
Salehkiya Educational | 25.6738 [89.27351 61.6 69.1 Increase
Madrasa
Hazipara Jame | Religious |25.68171(89.27203 69.0 686 | Nochange
osque
anontprotibondn! | - e qycational - [25.68816(89.27077 61.2 67.0 Increase
ggﬁg'c’jr Model | Egucational |25.69598|89.26561 77.3 66.1 No change
Muslim Aid
Institute of Educational |25.71022|89.25935 72.5 64.8 No change
Technology
North Bengal Educational |25.71091(89.26022 6.7 72.3 Increase
University

7. Tangail (Elenga)-Hatikamrul Road

The noise simulation under different scenarios for the Tangail (Elenga)-Hatikamrul Road (Box 8-10
infigure 2) is shown in Figure 11(a). Figure 11(b) provides a spatial noise intensity mapof the segment.
Table 9 provides the baseline and predicted noise (for the year 2040) at differentsensitive receptors
identified along the route. It can be seen that

e The baseline noise at most of these receptors exceeds standards for
residential areas mainly due to high level of human activities during daytime.

o There will be an increase in ambient noise at most of the receptors identified
alongthe route. It may be suggested in the mitigation plan that regular noise
monitoringshould be conducted in these locations in future and proper
mitigation measures should be devised (green-belt development) if

required.
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Segment: N405-1, between Elenga-Jamuna Bridge
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Figure G-11(a): Noise Prediction under different scenarios as a function of
the distancefrom the road in Tangail (Elenga)-Hatikamrul
Road segment
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Figure G-11(b): Spatial noise intensity map of the Tangail (Elenga)-

Hatikamrul Road (Box8, 9 and 10)
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Table G-9: baseline and predicted noise (for the year 2040) at
different sensitivereceptors identified along the Tangail
(Elenga)-Hatikamrul Road segment

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.

. . . Comments
Baseline noise | Predicted
Name of Type of . . (No
Segment i . . Longitu (Leq) under noise (Leq)
sensitive establishme | Latitude - change/ net
name de current traffic | for the year | . .
receptor nt ndition 2040 increase in
co ons noise)
Bytunnur Religious [24.34407|89.91985 62.0 67.4 Increase
Jame Mosque
A Noor Religious [24.38649| 89.8258 62.0 68.5 Increase
osque
Mosque Religious [24.39461(89.73837 48.9 65.6 Increase
Sayadabad i
Mosque Religious (24.39177|89.71413 61.0 69.9 Increase
Dhopakanti .
Mosque Religious 24.42 | 89.5575 72.3 74.8 Increase
Fuljor Degree
College Religious |24.42454(89.58956 65.7 68.0 Increase
Mosque
Bangabandhu
Setu Purbo Others 24.38945|89.81992 66.3 72.4 Increase
Station
Bangabandhu
Setu Poschim Others 24.39579|89.73359 59.7 71.8 Increase
Station
Hatikomrul
Tangail [Highway Others  [24.41885|89.55367 76.0 70.7 No change
(Elenga)- [Thana
Hatikamrul [Gas
Road [Transmission Industry | 24.3384 |89.92561 73.5 68.9 No change
Company Ltd
Poschimancho
| Gas Industry ~ [24.42158]89.59808 746 686 | Nochange
Company
Limited
Shakhawat
Memorial Health 24.41961(89.55268 80.0 72.3 No change
Hospital
Analigbari | e 4 cational |24.37013|89.88501 60.3 66.1 Increase
High School
TalimulIslam 1 £\ ational |24.39169| 89.7142 66.0 69.3 Increase
Madrasha
Jamuna
Polytechnic Educational {24.39612|89.69189 64.6 67.6 Increase
Institute
Shohidul
Bulbul Karigori| Educational [24.39864)|89.65486 63.4 66.9 Increase
College
Simanto Bazar| Bazar 24.41015|89.63028 67.0 73.6 Increase
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Methodology for Noise Modeling

A. Noise Model

1. Noise emission from the proposed road network will be modeled using
CUSTIC 3.2 (Canarina Environmental Software, Spain). CUSTIC 3.2 noise
modeling is based on estimates for dispersion of noise in free field by means of
numerical simulations which provides approximate values for the noise levels,
regardless of source type (point, line or area). The program calculatesthe noise level
discrete points in space considering different kind of sources and the conditions of
the atmosphere. Figure 1 presents the input and output data of the CUSTIC 3.2
software. As shown on the Figure 1, input data include: type of source (point, line
ore area), ambient (climate)data, grid size and scale. Based on data entered the
software calculates noise levels and presentsthose levels in form of iso-lines,

numerical grid or color gradient.

GRID SIZE

S

AMBIENT DATA

CALCULATION
PARAMETERS

SOURCES

Figure 1: Input and output data arrangements in CUSTIC 3.2

— | CALCULATION

—/

—_— |

£

270

M

\

]lmm:mmm

NUMERICAL GRID

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.




Figure 2: A typica] noise intensity output in CUSTIC 3.2 for a typical road
using line noisesource.

B. Mathematical Construct of Noise Dispersion Model

2. The mathematical model that the software uses provides options to model
noise emissionsfrom a wide range of sources that might be present at industrial
areas and urban areas. The basisof the model is the linear sound propagation
equation, which is used to model simple point source emissions from vehicles,
industries, aircrafts etc. Emission sources are categorized into two basictypes of
sources: point sources and line sources. The algorithms used to model each of
these source types are described in the following:

3. The CUSTIC software accepts meteorological data records to define the
conditions for sound propagation. The model estimates the noise level for each
source and receptor combination and calculates user-selected averages. For an
external source, the noise level equation is

Log = LW — 20 X log(r) — 11 x dB(A)

Where r is the distance and LW the source power.
However, for an industrial complex, the following equation will be used:

Leg = L; + 10 x log(S) — 20 x log(r) — 14 x dB(A)

Where § is the external surface and L; is the internal noise power.

4. In a road case, we shall consider several points. We shall consider a
minimum number of1000 vehicles per hour N with a 50km/h minimum velocity
(100km/h is the maximum velocity). Then we have a 68 dB(A) noise level at 10m
from a lineal road (infinity length). The noise level inthe linear (infinite) road case will
be,
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L. =68 xdB(A) +30log(v/50) + 10 X log(N/1000) — 10 x log(r/10)

5. In the curved road case, the program considers a finite element method of
calculation. Each small size of road contributes to the total noise level. Each
contribution will be given by

L; =10 xlog(a/180)
Where a is the angle of the small road size (degrees).

6. To obtain the total noise level, we add the different L; values following the equation

Leg =10 X log[}, 10@i/10)]

i

7. This model performs satisfactorily for simple sound propagations with no
ground interaction or attachment. The application will not consider sound reflections
in the ground surface.

C. Data and Assumptions in the Noise model

8. The noise model will consider the following:

- Current noise emissions will be predicted based on current
vehicle density in the proposed road sections. The estimated
projected traffic will be used to predict the noise in future times.

- Flat topographic features (no undulations) will be assumed in the
noise model.Meteorological information of the respective area
will be used as input parameters.

- Contour diagrams of noise isolines will be generated along the
proposed roadroute

- Several potential sensitive receptors will be located along the
route of the road network (educational institutions, hospitals,
religious institutions) and the incremental increase in noise will
be calculated based on measured baseline noise in those
locations and predicted noise from CUSTIC 3.2

Reference:

CUSTIC 3.2 Noise Pollution Modeling Software, Manuel, 004. Canarina Algorithos
Numericos,S.L.
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Ambient Noise Standards and Guidelines

Table B-1: Bangladesh standards for sound

Locations Noise level (dBA) at day Noise level (dBA) at night
Silent zone |evel (GoB, 2006) 50 40
Residential area 55 45
Mixed area 60 50
Commercial area 70 60
Industrial area 75 70

(Ref: Noise Pollution Control Rules, 2006)

Table B-2: Noise Level Guidelines Measure Out of Doors. (Guidelines for
CommunityNoise, WHO, 1999)

One Hour Laeq (dBA)
Receptor Daytime Night-time
07:00 — 22:00 22:00-7:00
Residential, institutional, educational 55 45
Industrial, commercial 70 70

Note: For acceptable indoor noise levels for residential, institutional, and education
settings refer to WHO(1999)

Table B-3: Noise Limits for Various Working Environments.

Location/ activity Equivalent Level Maximum
LAeq, 8h L Amax, fast

Heavy Industry (no demand for oral 85 dB(A) 110 dB(A)
communication)
Light Industry (decreasing demand for oral 50 — 65 dB(A) 110 dB(A)
communication)
Open offices, control rooms, service counters or 45 - 50 dB(A) -
similar
Individual offices (no disturbing noises) 40 — 45 dB(A) --
Classrooms, lecture halls 35— 40 dB(A) --
Hospitals 30 — 35dB(A) 40 dB(A)

Note: For acceptable indoor noise levels for residential, institutional, and education settings
refer to WHO(1999)
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\\ Fifth Floor, Nakshi Homes,

~GEO ENVIRONMENTAL MEASUREMENTS

6/1/A Topkhana Road, Segunbagicha, Dhaka - 1000

Project Name

s )
/Memo No: GEO/NL/0425/12-22

Description of Sample
Sample Collection Date

Date of Analysis
Reporting Date

Sampling Location:

Date: 18.12.2022

Test Results of Noise level

SASEC I, WP-06

Sample was collected from the project area

7-8" December 2022
9-18" December 2022
19" December 2022

Serial No. Sampling Location Sample |D
1 Kodda Flyover NL-1
24°23'41.2"N, 89°41'28.2"E
Nalka Bridge site
2 24°25'22 7'N 89°35'46.5'E NL-2
Test Results:
Location Concentration Present (dB) Category Remarks
Day Night High because of
Kodda Leq P B Leq Erma e Mixed heavy traffic
Flyover Area movement and
66,93 | 75.0 | 50.30 | 59.58 | ¥5.70 | 39.90 construction work
High because of
; Bazar area,
Bt ote | 69.05 | 80.6 | 53.90 | 56.74 | 70.70 | 30.80 | "we | construction wark
9 and heavy traffic
movement
Bangladesh Standards Day Time Night Time
Industrial Area 75 70
Commercial Area 70 B0
Mixed Area 60 50
Residential Area 55 45
Silent Area 50 40
World Bank/IFC Standards Day Time Night Time
Industrial Area 70 70
Residential; Institutional; Educational 55 45

*Environmental Conservalion Rules, 1997 (Schedule 4) (subsequent amendment in 2006).

Analysed by:

Mostafa Al Imran

Junior Environmental Specialist
GEO Environmental Measurements

Checked by:

Md. Rashidu! islam
Environmental Specialist
GEO Environmental Measurements

SURVEY SUB-SOIL INVESTIGATION PILE INTEGRITY TEST SONIC LOGGING TEST PILE DYNAMIC TEST
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