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EXECUTIVE SUMMARY

Introduction

The rapid growth of population in Dhaka City has led to a growing demand for transport

thatthe ci tybés infrastructure, services, and managem
is little scope to develop any new roads within the limited and congested area. In order to

ease the traffic problem and improve the living standards of city dwellers, the Government

of Bangladesh (GOB) has committed to:

1 Improve transport access and mobility for the residents of the Dhaka City
1 Reducing traffic congestion
1 Address long term transport planning, coordination and institutional issues

I n line with these objectives the GOB has planne:
Tunnel Projectdé (DRTP), 1 km i of DHaleamMygmetmsinght ar t i ng f
Road - Mohakhali Road (East Side), crossing under the Old Tejgaon airport, and ending

at Rokeya Sarani at Agargoan (West Side). The Bangladesh Bridge Authority (BBA) has

commissioned the SMECT COWIi ACE Joint Venture to carry out a Feasibility Study to

determine the economic viability and technical feasibility of constructing this tunnel.

Existing Road Network

The Dhaka City road network is comprised of several main arterial roads and various
internal secondary and link roads. These roads primarily connect the Shahjalal
International Airport from the northeast and the sub-district of Mirpur from the northwest to
the sub-districts of Dhanmondi and Motijheel in the south. The vehicle types in Dhaka are
quite varied and range from motorcycles and auto rickshaws to heavy buses and trucks.
There is also a significant amount of rickshaw, bicycle, and pedestrian traffic that often
freely mixes with motorised traffic, even on major roads. Traffic congestion is prevalent in
a number of areas in Dhaka as the transport capacity is insufficient to meet demands.

Dhaka City is generally structured such that a large number of the population is living in
the western part of the city with most of the key employment centres situated in the east.
This results in the western sub-districts and other concentrated residential areas
producing the bulk of traffic during the morning peak as people travel from home to work
and school, most often in the eastern and south-eastern parts of the city. In the evening
peak period the direction of travel generally reverses as most people are heading home.

Surveys and Investigations

A detailed topographical survey was conducted in the project area comprising surveys of
the existing road, runway and land area covering Mohakhali Flyover, Jahangir Gate, New
Link Road, and old Tejgaon airport. Total 21 nos. of Bench Marks were established along
the proposed alignment at suitable locations for surveying. The topographic survey
consisted of the existing land level, the location of all existing physical features, and the
utility service facilities, and the survey results are presented in the form of topographic
maps detailed in Appendix A. The Geotechnical exploration consisted of field and
laboratory programs detailed in Appendix B.

Hydrological Investigations

Dhaka is bounded by rivers and situated at the southern tip of a large relatively upland
area in the central part of Bangladesh known as the Madhupur Tract and the City is
protected from flooding by a series of embankments around its perimeter. The Dhaka
Road Tunnel project area has been cWwasfhli do@idn@s L
risk. Any flood water from the project area is drained into two drainage channels: to the
south through closed drainage brick/concrete channels and to the north via overland
flows. Based on hydrological data analysis it is likely that the flood protection required for

. @y COWL @D
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the proposed tunnel is manageable, although the road alignment and ramp periphery may
require extra protection to ensure that surface run-off water from the surrounding areas is
intercepted. Ultimately further study on the potential impacts of flooding will be required
once access to the airport has been established. Full detailed presented in Appendix C.

Environmental Impact Assessment

Baseline conditions were surveyed in the Project Influence Area, the area within a 1 km
radius from the center of the development site, to determine its physic-chemical
environment, biological environment, and socio-economic environment, and then potential
impacts and appropriate mitigation measures were identified. Field data was collected on
air quality, noise level, and surface and groundwater quality. Focus group discussions with
local people and stakeholder consultations have also been conducted during the
Environmental Impact Assessment (EIA) to assist with determining potential impacts and
possible mitigation options.

The EIA reveals that there will be both negative (mainly temporary construction related)
and positive environmental impacts due to the construction and operation activities of the
project. Possible mitigation measures have been recommended to eliminate or reduce the
negative impacts and enhance the positive impacts of the project. Implementation of these
mitigation measures during pre-construction, construction and operation phases will
minimize the negative impacts of the project to acceptable levels.

A full Environmental Management Plan will be prepared after the proposed road tunnel
project gets environmental clearance from the Department of Environment and will be
necessary to manage off-setting the negative impacts arising from the project and
enhancing positive impacts. Designing an appropriate monitoring plan is also essential to
safeguard the protection of the environment during pre-construction, construction, and
operation. The contract documents will contain a listing of all required monitoring
measures and a time frame for the compliance monitoring of these activities. The Project
Implementation Unit (PIU) through a Construction Supervision Consultant (CSC) will be
responsible to supervise monitoring activities of all contractors procured under the Project.
The total cost for implementation of the environmental activities is estimated as USD
178,000 during construction and operation.

Social Study

The broad objective of the social study component is to present a socio-economic profile
through analysing data obtained from a household baseline survey, stakeholder
consultations, and secondary sources. The aim is to determine whether the proposed
road tunnel project is socially feasible; what the potential impacts on people living in the
project influencing zone and other tunnel user groups are; and what the views, concerns,
and suggestions of these potential user groups and stakeholders are.

Survey data was obtained from a sample of 261 households living in the project
influencing zone providing information on demographics, settlement patterns, occupation
and income, water and sanitation, and transport expenditure among others. Households
were also surveyed for their views on project impact, their opinion on toll collection for cost
recovery, and on safety measures during tunnel construction and operation. Focus group
discussions with local groups as well as key stakeholder consultations expanded upon the
views of surveyed households.

The majority of comments by both surveyed households and consulted stakeholders were
on the projectébés benefits to the city.
minor and temporary in nature. Increased traffic congestion during construction period
would only be a temporary negative impact. The DWASA sewerage and drainage system
as well as the water supply network system could be impacted during the project activities
also. Toll collection was a controversial issue because even though transport fares might
increase, the use of the tunnel should decrease the route distance and likely travel time so
eventual travel cost could be reduced.

G asmec COWI ace Page | 7
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From a social perspective the Project is found to be feasible and highly appreciated by all
stakeholders and the studied population. The Study also found that the key stakeholders
are positive about the Project and are willing to assist and cooperate in the project
implementation process as necessary.

Traffic Studies, Surveys, and Modelling

Three types of traffic data were surveyed for three-hour periods in both the AM- and PM-
peak periods within the study area for traffic micro-simulation model estimation as part of
the Dhaka Road Tunnel Project. These surveys include an Origin-Destination Survey
conducted at ten external and eight internal zones, an Intersection Count Survey of full
classified turning movement counts for 13 major intersections, and a Travel Time Survey
for five routes through the study area.

Traffic micro-simulation estimation, calibration and simulation processes were conducted
to evaluate the benefits of a tolled tunnel bypass constructed under Tejgaon Airport.
Three scenarios were tested: the existin
the tolled tunnel bypass (6Option 46 and
a selection of toll values (TkO, Tk50 and Tk100) and bulk performance statistics were
extracted. The modelling results indicate that the projected traffic growth results in
extreme congestion and that the tunnel will bring a small benefit only if the toll is less than
Tk50.

Stakeholder Consultations

The considerable number of external stakeholders involved in this Project include
Government agencies, the Military, public bodies, political parties, private concerns,
technical institutions, the media and the public at large. Some stakeholders have a direct
influence on the scheme and also have a direct involvement and physical interface with
the project. In view of the sensitive nature of the project and its impact on Dhaka City and

the airfield it is recommende d t hat BBA engage with these O6pri ma
early stage in the study. From the Consultantéos

airports and military agencies early stakeholder involvement can offset predetermined

ideas and allow forconstraints to be agreed upon rather the

manner. Of course all such interaction with stakeholders will need to be approved by BBA.
Land Requirement

The land of the Airport belongs to Government, so land acquisition will not be required for
the main component. However, at either end some private lands with structures might be
impacted. However, the impacts on privately owned lands are likely to be very small. The
Socio-Economic profile informs that some squatters are operating various small

businesses but they wil|l not be entitled to an:

recognize these sorts of illegal occupations.

For these reasons this Abbreviated Resettlement Policy Frameworks (ARPF) is proposed
for the project. Mainly the Acquisition and Requisition of Immovable Ordinance 1982 and
its subsequent amendments have been taken into consideration while preparing this
framework. At this stage since the alignment has not been finalized and the land
acquisition survey has not been done, the total quantity of land to be acquired from private
ownership and resumption of public | ands
required this framework will be applied and procedures would be adapted.

canot b
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Alignment Options Investigation
Seven options were investigated. These were as shown in the table below.

Table: Airport Connection Options

Capital O

Description (BDT)
Crore

Road

Alignment

(BDT)
crorely

Do Nothing (Base

Option 1 Case) 0 0 0 0 - -

Option 2 Surface road | 453 | 154 | 25 | 031 26.9% | 25.9%
connection

Option 3 Cut & Cover underpass | 95 | 369 | 41 | 051  12.8% | 11.0%

of runway

Twin  Tunnel  900m
Option 4 length steep ramps| 3156 | 394.5 15.0 1.88 | -0.2% -0.5%
grades 7%

Twin  Tunnel 1300m

Option 5 length ramps 4% | 4011 | 501.4 16.4 2.05 | -0.5% -0.7%
grades

Option 6 Underpass and Flyover 408 50.9 5.2 0.65 | 4.7% 7.6%

Option 7 2 Underpasses 304 38.0 5.2 0.65 | 6.6% 10.3%

* No land acquisition cost is included.

Options 2 and 3 do not meet Bangladesh Air Force requirements that the base not be
disturbed, and Option 4 requires a steep ramp grade in order to reach the necessary
cover depth within its short length. For these reasons only option 5 was carried forward as
it was the only option that did not disturb the Bangladesh Air Force base and also met the
design criteria for entry and exit ramps of 4% grade.

Scope of Work for Preferred Option

The Bangladesh Air Force requirements for the proposed project mandate an excavated
tunnel with negligible impact on airport operations both during and after construction. It is
expected that cut and cover construction will be adopted near the tunnel portals.

The eastern interchange is a partial interchange with the tunnel connecting only to the
Mohakali Flyover. At the western there is a full interchange, i.e. all movements are
allowed for, with Sayed Manbub Morshed Ave providing the east-west route, and Begum
Rockeya Avenue provided a north-south connection. The tunnel alignment runs diagonally
under the airport runway to conform to the geometry of the eastern and western approach
roads. The existing airport bypass road is relocated to connect to the interchange opposite
the westbound exit ramp, allowing its continued use by vehicles prohibited from the tunnel
and also for use during tunnel closure.

The tunnels will be two separate structures separated by a 13.0 m median and connected
by cross passages. Each tunnel will include two 3.5 m traffic lanes, a 1.0 m median
shoulder (providing pedestrian access to cross passages), and a 2.5 m left shoulder for
breakdowns. The vertical clearance proposed is 5.7 m. Emergency median crossovers
are required outside the tunnel to allow traffic flow in the peak direction should one tunnel
be closed. The tunnel and its approaches are unsuitable for providing tolling facilities

@aysvee COWT @D =T
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using boom gates, therefore if tolling is required it is recommended that free flow
electronic tolling be implemented.

Option 6 & 7 were look at as a cheaper more feasible option but still obtaining the benefit
of reducing congestion. Option 6 looks at the East interchange. Option 7 addresses the
east and west interchange in the most cost effective manner.

Economic and Financial Evaluation

The tunnel is very costly. The amount of traffic that would use the tunnel is nowhere near
enough to justify its construction. The economic return on investment is negative.
Charging a toll makes it more negative because tolls suppress demand. There is no
conceivable combination of cost reduction and benefit enhancement that would make the
tunnel worthwhile or economically viable.

Recommendation

To build a project based on the traffic model data to meet the economic criterion of 12%pa
the cost must be no more than 295.8 crore BDT ($36.1M USD) with 8.2 crore BDT ($1M
USD) operation and maintenance costs per year. These figures assume the connection is
free; by charging a toll you suppress demand and thus suppress benefits. As long as work
inside the Air Force base is prohibited there is no viable tunnel project that can be
undertaken within these funds.

The final recommendation is to undertake a comprehensive, strategic network-wide
investigation. This would extend the existing traffic model for the tunnel project and the
elevated highway project to include all the current and future works. A series of projects
can then be developed and prioritized base on cost effectiveness. This would require
interagency cooperation to achieve a successful outcome.
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ABBREVIATIONS AND ACRONYMS

AB AcquiringBody

ADB Asian Development Bank

AE Assistant Engineer

BAF Bangladesh Air Force

BAF Bangladesh Air Force

BBA Bangladesh Bridge Authority

BBS Bangladesh Bureau of Statistics

BCCSAP Bangladesh Climate Change Strategy and Action Plan

BMD BangladesiMeteorological Department

BR Bangladesh Railway

BRB Bangabandhu Multipurpose Bridge

BRTA Bangladesh Road Transport Authority

BWDB Bangladesh Water Development Board

BWDB Bangladesh Water Development Board

CBD Central Business District

CLAC CentralLand Allocation Committee

CMP Construction Management Plan

CscC Construction Supervision Consultant

CUL Compensation Under Law

DC Deputy Commissioner

DCC Dhaka City Corporation

DESA Dhaka Electric Supply Authority

DF Department of Forest

DFPEP DhakaFlood Protection Embankment Project

DG Director General

DMP Dhaka Metropolitan Police

DOE Department of Environment

DPHE Department of Public Health Engineering

DRTP Dhaka Road Tunnel Project

DTCB Dhaka Transport Coordination Board

DUTP Dhaka Urbaransport Project

DWASA Dhaka Water Supply and Sewerage Authority

EA Environmental Assessment

EA Executing Agency

ECA Environmental Conservation Acts

ECC Environmental Clearance Certificate

ECR Environmental Conservation Rules

EIA Environmentalmpact Assessment

EMP Environmental Management Plan

EQS Environmental Quality Survey

EU Environmental Unit

FGD Focus Group Discussion

GOB Government of Bangladesh

GWL Groundwater Level

ha Hectare

IEE Initial Environmental Examination
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JICA Japaninternational Cooperation Agency
km Kilometers
LAP Land Acquisition Plan
LGED Local Government Engineering Department
LOC Library of Congress
m Meters
MOC Ministry of Communication
MOEF Ministry of Environment and Forest
NAPA National AdaptatiorProgramme of Action
NEQS National Environmental Quality Standards
NCS National Conservation Strategy
NEMAP National Environmental Management Action Plan
NWMP National Water Management Plan
o&M Operation and Maintenance
OH&SP Occupational Health an8afety Plan
PAPs ProjectAffected Persons
PD Project Director
PIA Project Influence Area
PIU Project Implementation Unit
PMBP Padma Multipurpose Bridge Project
PMO Project Management Office
PPE Personnel Protective Equipment
PPP Public Privatdartnership
PWD Public Works Department
RAJUK Rajdhani Unnayan Kartipakkha
RB Requiring Body
RHD Road and Highway Department
RIU Resettlement Implementation Unit
ROW Rightof-Way
SAE SubAssistant Engineer
SC Stakeholder Consultation
SMF SociaMonitoring Framework
SOB Survey of Bangladesh
STP Strategic Transport Plan
TBM Tunnel Boring Machine
TMP Traffic Management Plan
TOR Terms of Reference
WMP Waste Management Plan
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1 INTRODUCTION

According to a recent UN data sheet, Dhaka City is currently the 22" largest urban
agglomeration in the world and will by 2015 be the 5" largest with a population of 19.5
million. The rapid growth of population in Dhaka City has led to a growing demand for
transport that t he ces angd inanagemehtrare mgufficiemt to uneee
The number of vehicles operating within the city has been increasing at an alarming rate,
but there is little scope to develop any new roads within the limited and congested area.
Public transport conditions continue to deteriorate and traffic jams, long delays and a high
incidence of road accidents have become a daily experience for residents across the city.

Considering the seriousness of the situation, concerned authorities like Bangladesh Road
Transport Authority (BRTA), Dhaka Metropolitan Police (DMP), Dhaka Transport
Coordination Board (DTCB) and Bangladesh Road Transport Corporation (BRTC) have
taken several measures for its improvement, but so far efforts have been inadequate. In
order to ease the traffic problem and improve the living standards of city dwellers, the
Government of Bangladesh (GOB) has committed to:

1 Improve transport access and mobility for the residents of the Dhaka City
1 Reducing traffic congestion
I Address long term transport planning, coordination and institutional issues

As part of the above mentioned objectives, the GOB has planned to construct a multilane
6Dhaka Road Tunnel Projectd (DRTP). The
Tunnel is 1 km. The Project area lies within the northern part of the City and includes part
of the Bangladesh Air Force (BAF) Airport and runway which also serves as the National
Parade Square. The proposed tunnel starts from Jahangir Gate at Farmgate-Mohakhali
Road (east side) and after crossing under the Old Tejgaon airport it ends at Rokeya
Sarani at Agargoan (west side). This should reduce traffic congestion and enhance traffic
movement for the entire Dhaka City.

The Dhaka Road Tunnel Project Feasibility Study is part of a Government of Bangladesh
initiative to ascertain the economic viability and technical feasibility of constructing this
tunnel from Jahangir Gate to Rokeya Sarani. The Bangladesh Bridge Authority (BBA) is

t ot a

the technical as well as administratsaeyoar m of

Communication (MOC), which is responsible for planning, construction and maintenance
of regional and national roads, railway and bridge infrastructure in the country. The BBA is
representing the Government of Bangladesh as the Executing Agency (EA) of the Multi-
Lane Dhaka Road Tunnel Project and as such has commissioned the SMECT COWIi ACE
Joint Venture to carry out the Feasibility Study.
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Figure 1.1: Project Site in Relation to Dhaka City
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2 OBJECTIVE OF THE STUDY

The broad objective of the study is to present the economic viability and technical
feasibility of the Dhaka Road Tunnel Project. This has been completed by way of a
thorough investigation of the available data, comprehensive studies of environmental and
social impacts, and detailed modeling and evaluation to determine the feasibility of
options.

3 SCOPE OF STUDY

The Scope of Work for this feasibility study includes:
Determination of alignments and Engineering Options
Route options

Geotechnical investigations

Traffic study and forecasting

Environmental studies

Environmental Impact Assessment

Land use study

Preliminary Design of Preferred Engineering Solution
Construction Methodology appreciation

Procurement Models including PPP

Socio-economic Model

Financial Model including cost estimates, NPV, FIRR, EIRR and BCR

= =4 -4 -4 A - -8 -8 _a _a -5 -°
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4 REVIEW OF EXISTING FACILITIES AND SERVICES

4.1 Existing Dhaka Road Network

There are two main types of road in Dhaka City: Primary/Main Roads and Local Roads.
The primary roads are the major, arterial roads and the local roads are the internal
secondary and link roads.

The major north-south roads of the Dhaka City road network include the following:

Mirpur Road

Begum Rokeya Sharani

New Airport Road / Shaheed Tazuddin Road
Pragati Sharani / DIT Road

These roads primarily connect the Shahjalal International Airport from the northeast and
the sub-district of Mirpur from the northwest to the sub-districts of Dhanmondi and
Motijheel in the south. The Mirpur Road passes through the sub-districts of
Mohammadpur and Hazaribag on the western side of Dhaka City, while New Airport Road
and Pragati Sharani / DIT Road pass through the sub-districts of Gulshan, Badda and
Tejgaon on the eastern side.

= =4 = =4

The major east-west routes in the northern part of Dhaka, which are relatively shorter
compared to the north-south ones, include Agargaon Road, Mirpur Link Road (also called
New Link Road or Mirpur / Mohammadpur & Gulshan / Banani Link Road), and Manik Mia
Avenue in central Dhaka. New Elephant Road / Shahbag Road and Zahir Raihan Sharani
provide the major east-west links in the southern part of Dhaka. To the north of the
Tejgaon Airport, the main east-west connector is Shaheed Yousuf Road, which links with
Kachukhet Road and eventually connects with Mirpur Road.

A location map showing the streets is shown below in Figure 4.1.
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Figure 4.1: Existing Network (Major Road Names)

4.2 Current Traffic Mix

The vehicle types in Dhaka are quite varied and can be classified according to the
standard Roads and Highways Department (RHD) motorised vehicle classes, which are
as follows:
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Heavy Truck

Medium Truck

Light Truck

Large Bus

Mini Bus

Micro Bus

Utility (Jeep/Pick-up)
Car/Taxi-cab

Auto Rickshaw and Tempo
Motorcycle

SR R

There is also a significant amount of non-motorised transport, particularly rickshaws and
pedestrians. Although rickshaws mostly operate on the minor roads, a significant number
of pedestrians can be seen almost anywhere in the network. Walking is a very common
transport mode in Dhaka and this further adds to the network congestion as in some
areas, pedestrians freely mix with motorised traffic, even on major roads. The latter is
probably a consequence of having approximately 40% of the existing footpaths being
occupied illegally.*

Bicycles, another form of non-motorised transport, are also being used by some people in
Dhaka but not as extensively as walking and rickshaws. The last survey conducted as part
of the development of the Strategic Transport Plan (STP) for Dhaka completed in 2005
found that bicycles comprise only 2% of the total vehicles counted.

The major roads are still predominantly used by passenger cars, although a considerable

proportion of traffic demand consists of buses and auto-r i ck shaws (also call ed
or O6CNGO6 by 1l ocal s). Mi nor r o a-nstorised wanspogtpi cal | vy
(rickshaws), which makes driving through these roads quite challenging.

4.3 Main Traffic Generators

Dhaka Cityds |l and use is generally structured s

living in the western part of the city with most of the key employment centres situated in
the east. Commercial areas are mainly located in the Gulshan, Ramna and Motijheel sub-
districts, and educational institutions which also generate significant traffic demand are
located at different areas of the city, but primarily at Dhanmondi, Mohammadpur, Mirpur,
and Gulshan.

0
U

Trip generators can be ealsds soirf ideadt tasacdiotrlserd d&proac

outgoing trips while attractors generate incoming trips. In the morning peak period when
workers and students make their journey to their respective workplaces and schools the
main trip producers are the residential zones. The main trip attractors include employment
centres (e.g. offices, factories, etc.), educational institutions, and also some shopping
centres that open during the morning peak. In the afternoon/evening peak period, the
direction of travel generally reverses with most people heading home.

In Dhaka, the main trip producers in the morning peak are the western sub-districts of
Pallabbi, Mirpur, Mohammadpur and Dhanmondi, where most of the residential areas are
concentrated. Other residential areas with relatively lower densities and mostly located in
the eastern part of the city include Banani, Gulshan, Khilgaon, Ramna and Motijheel. The
relatively new residential area in the north of Dhaka, Uttarra, is already generating a

! The Strategic Transport Plan (STP) for Dhaka, Final Report, December 2005
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considerable amount trips during the peak periods and is expected to generate more once
fully developed.

The morning peak attractors in Dhaka are mostly situated in the eastern and south-
eastern parts of the city. Gulshan, being one of the major commercial areas of Dhaka and
a major employment hub, generates significant journey-to-work trips. Similarly, Tejgaon
also generates significant demand in the morning peak period as this is the largest
industrial area in the city.

Old Dhaka, located in the sub-districts of Ramna and Motijheel and Gulistan is widely
regarded as the cityods central business
trip attractor, being a commercial area and a destination for employees and shoppers
alike during the morning peak.

The major trip producers and attractors are shown in Figure 4.2 below.
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Figure 4.2: Major Trip Producers and Attractors Highlighted
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