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Abstract— Dhanmondi is one of the most affluent
residential areas in Dhaka city was planned and
developed by the Public Works Department (PWD)
according to the order Dhaka No. 11413 requ.-9th
December 1952. In 1984 about 28 percent of the houses
in this area were used for non-residential purpose
although the area was planned as a residential area.
Since 1984 to 2006 the residential purpose of land use
has decreased from 71.86% to 46.09% whereas
commercial use has increased from 28.35% to 52.91%.
Residents of this area own nearly 25,000 private cars.
That is 209 cars per thousand populations. Numerous
schools, hospitals, private universities, business
institutions lead an enormous volume of traffic into and
out of the area every day. Study showed that through
traffic in this area is dominated by autos and smaller
sized vehicles, which is one of the major causes of
congestion. To reduce this congestion in this paper the
prospects of introducing cordon pricing in Dhanmondi
residential area is elaborately discussed. Among the
various technology and scheme available a suitable
scheme with a feasible technology is advised. It will cost
government a total of 213.05 million taka capital and in
return it is expected to earn minimum revenue of about
288.32 million taka with a profit of 75.27 million taka in
the base year. It is estimated that the average traffic
speed inside the Dhanmondi residential area will
increase by 30%. This will increase the peak hour speed
of 14.4kmvhr to 18.72km/hr. It is expected to save travel
time cost of 101.89 million taka, fuel cost of 23.56 million
taka every year. Also it will reduce emission the monetary
value of which is estimated to be 1.31 million taka.
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l. INTRODUCTION
Dhanmondi is one of the most affluent residentiaaa
in Dhaka city. It was planned and developed byRhblic
Works Department (PWD) according to the order Dhaka
No. 11413 requ.-9th December 1952[1]. Beginninghas
residential area for the city's elite, over the atbxs

evolved into a miniature city, where one can find
everything from hospitals to malls, schools, bakgces

and universities. Numerous schools, hospitals, apeiv
universities, business institutions lead an enassno
volume of traffic into and out of the area every.daeing

the place for all amenities, ironically this pldtas many
problems derived from these amenities. For the fiast
years congestion has become a mind boggling problem
for the residents. Having a grid iron pattern roativork

this place has always been attracting the lucrative
investors. According to a study of Housing and &inij
Research Institute (HBRI), in 1984 about 28 peraznt
the houses in this area were used for non-resalenti
purpose although the area was planned as a resident
area[l]. Since 1984 to 2006 the residential purpose of
land use has decreased from 71.86% to 46.09% wéherea
commercial use has increased from 28.35% to 52.91%
[2]. Its road network originally developed to be used f
residential purposes is facing a hard time to cgjble the
ever rising traffic volume with its limited capagitThis
place is one of the most heavily built up areahef ¢ity;
hence increasing the capacity of the road netwerk i
almost impossible. Under the circumstances thetisolu

to this problem has to be found out within the area

11 METHODOLOGY

On this paper case studies of various other exampuie
similar schemes around the world have been incluged
cost-benefit analysis some data concerning thenvelaf
traffic and peak hour of the day were collectedrfrieeld
survey. Raw data are not included in this paperused
for the detail calculation. Other necessary dataewe
collected from World Wide Web. Data concerning the
user travel time and vehicle operating cost hawnhesed
from previously conducted survey by the Roads and
Highway department of the government.

1.2 IDENTIFYING THE RESPONSIBLE

PARTIES
Dhanmondi residential area (DRA) is bounded by road
no. 2 and road no. 27(old 16) at its south andhnort
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respectively and by Mirpur road and Satmosjid ratds
west and east side respectively. With an area ofitab.7
square kilometer it is the home for 23898 househulith

a population of about 119,500. It is the home e high
income group of the city with an anticipated car
ownership of nearly 100%. People here own nearly
25,000 private cars. That is 209 cars per thousand
populations[3]. For Hong Kong, Singapore and Seol,
Jakarta and Bangkok this number is 50, 100, 2003&ad
respectively. No wonder 209 cars per 1000 peopteds
high for a developing country like Bangladesh. In
addition to this everyday thousands of non-residerars
travel in, out and through this place. Undoubtqutiyate
cars are the major cause of congestion within the
residential area. Among the institutions the schdwalve
the highest trip attraction. Over the past fiftgears there
have been uprising of a myriad of private schoald a
now Dhanmondi houses more than 100 schools. Sultana
(n.d) [4] reports that this has led to increasing traffic
congestion during school hours. Most of the schads
not have their own transport buses for the stud&udghe
students ride their own cars to school. Moreoviehais
been found that 72% of the students don't sharesrid
making the student-to-vehicle ratio very high [Sp the
congestion level becomes high during the schookrsou
(7:30am-9am and 12:30pm-2pm). Apparently,The
primary cause of congestion in Dhanmondi is theeshe
volume of traffic, which far exceeds the carryirgpacity

of existing roads. An extent of the growing non-
residential activities due to grid pattern roadwoek of
Dhanmondi residential area and their impacts orpiir
road are revealed by the questionnaire survey cdedu
both for the residents of Dhanmondi and non-resglen
but using Dhanmondi roads or Mirpur road by T. Klean

al (2011) [6]. In their study it was found that 42%othe
trips are originating within Dhanmondi residentelea
with destination outside of the area; 37% of theemal

to internal traffic represent the non-residentiedffic
which is a significant amount.

1.3 ROADPRICING
Targeting private cars as the main contributor le t
congestion; measures need to be taken to conteil th
number into the residential area. Introduction o&d
pricing can prove to be a suitable solution to grisblem.
Road pricing can be different types, such as:

* Cordon based * Time based

« Distance based e Congestion based
Since Dhanmondi residential area is a small zomdoco
pricing is most suitable for this area. In many ruoies
around the world it has proven to be useful in oauy
the congestion in a significant level. Cordon prigiof

London is quintessential in this regard. It has nbee
operational since February 17 of 2003. London llexta
hundreds of cameras throughout the congestion zone,
charging £10 to anyone driving within it (between
operational hours of 7am-6pm, Monday to Friday).
Impacts of London Congestion Pricing accordinghiiodt
year annual report stated that the average traffieed
during the charging days increased by 37%, peaiogber
congestion delays declined to 30%, bus congesttayd
declined 50%, and bus ridership increased by 14% [7
In a whole it has reduced the use of private cars
significantly within the charging area, increasked tise of
NMT and public transport to a large exteBL% of the
residents believed that the overall environmentthedair
quality of the charging area have improved duri@§&to
2007. A study showed that there has been a 13pgercen
reduction in nitrogen oxide, a 15 percent reduction
particulate matter, and a 16 percent reductionaoban
emissions since the congestion charge was putiiftot
[1 Besides this cordon pricing has also become a sourc
of government income. London’s administration hasrb
using this revenue to improve the quality of pullansit
throughout the city and especially within the cleatg
area. According to Transport for London, the anmetl
income (the annual costs minus the annual expemdes)
the congestion charge since 2003 is as foll@ks

+ 2003: (£58.3 million) (or a loss of $116.6 mihio
UsD)

* 2004: £45.3 million ($90.6 million USD)

* 2005: £96.4 million ($192.8 million USD)

* 2006: £106.3 million ($212.6 million USD)

« Net Operating Total of £189.7 million ($379.4
million USD)
According to Transport for London, the £42 million
supplementary investment on safety (provided by the
congestion charge), has resulted in a 40 percamedse
in serious injuries or fatalities, and a 40 to7Ccpat
reduction in private vehicle crashes. The £42 aiillhave
been used to increase the number of cameras, #&&crea
traffic calming measures and increase the number of
safety campaigns throughout the city. Inspired bg t
success of London’s congestion charge, and witbsire
to more evenly distribute the flow of traffic eritey its
city centre, Stockholm introduced its own congestio
pricing system on January the 3rd, 2006. Stockh®Im’
congestion tax has something else in common with
London’s equivalent — it's been a big success. iBubl
transport has seen a 4.5% increase in ridershiffictiis
down by 18%, and waiting time to enter the city toen
during peak hours has been reduced by 50%. Ther ha
also been environmental and economic benefits. dbarb
emissions have dropped by 14-18%, ownership of tax-
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exempt environmentally sustainable vehicles hassim
tripled, and retailers have seen a 6% increasei$inbss
[10]. Cordon pricing today is on operation in Genoa,
Copenhagen, Prague, Shanghai, Honk Kong and igprov
to be a successful tool in reducing congestion. The
benefits that they achieved are summarized in the
following Table I:

TABLE |: BENEFITS OF CONGESTION PRICING AROUND

THE WORLD
Location Year of Benefits
Launch
Singapore 1975 Traffic in the zone reduced
by 13% during charging
periods, average traffic speed
increased 20%
Durham, 2002 85% reduction in vehicle
UK trip.
Rome, 1998 Car traffic reduced 15-20%,
Italy public transport increased
5%.
Osilo, 1990 Reduction am peak traffic
Norway 10% (region) and 20% (ring
area),
growth in public transport 6+
9%.
The 2012 (heavy| 40% less congestion
Netherland good expected
S vehicles),
2016 (all
vehicles)
Helsinki, 2011 Congestions will be reduced
Finland (proposed) | 2/3, average speed will be
increased by 5-7km/h
(expected)
Source: The Credit Dynamics of Congestion Charging
[10]

1.4 CORDON PRICING IN DHANMONDI
RESIDENTIAL AREA

1.4.1Charging Area

The residential area is bounded by four roadssatorir

sides as stated earlier. The area has totaled t8dnea

points, 4 of which end in a cul-de-sac. Chargirepawill

be bounded by the red line as given in the Fig. 1.
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Fig.1. Proposed Cordon Pricing Zone

Vehicle will be charged each time as they entey the
area. Only the private cars will be charged. Tabs;
CNGs, other public transports, school buses, paars,
government vehicles and emergency vehicles will be
exempted. No charge will be implied as the vehidiege
out of the cordon.

1.4.2 Charging Hour

There is no definite peak hour within which traffic
volume is highest within the residential area. Miogn
rush hour is 7:30am to 9am. At midday morning shift
most of the schools break out. From 12:00 at naon t
1:30pm volume remains higher than normal. From
4:30pm the evening shifts of the schools break $aotthe
evening rush hour starts at around this time amdirmoes
up to 8pm. Charging period will be 7:30am to 8:00q@m
weekdays (Sunday to Thursday).
1.4.3Congestion Charge

Congestion Charge is estimated based on the annual
per capita GDP of Bangladesh. As following the idéa
London Congestion charge, comparing their charge of
£10 and annual per capita GDP (Purchasing PowdyPar
PPP) of $36700 with per capita GDP of Bangladesh of
$2000 (PPP) [12], congestion charge is estimatebeto
£0.545 or 65tk. Cars owned by the residents wijben
90% exemption, i.e. they have to pay 6.5tk evemyeti
they enter into the area. But to enjoy this benefit
residential cars will have to register first withmanimal
cost of 100tk. For an optimistic analysis a conigest
price of 100tk has also been considered.

1.4.4 Technology/ Charging Mechanism

Most common charging mechanisms are [13]:

1. Area Licensing Schemes (ALS): Need to buy and
display coupon or license.
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2. Electronic Road Pricing (ERP): Based on in-viehic
transponder units (IUs) that accept stored-valumers
cards for payment, each time vehicles pass thraagh
gantry when the system is in operation, the ERRgesa
will be automatically deducted.

3. Electronic Toll Collection (ETC): Based on
microwave technology and in vehicle tags. When i ca
passes tolled booths the system reads data abouath
taking into account the time and place of the pagsi

4. Initial Electronic Security Systems (IESS): Caase
record images of traffic and send them to a central
processor to have their number plates read andketec
against the list of vehicles that have been paid fo

5. Tag and Beacon Technology: Tag and beacon
involves cars having an electronic tag on the wineisn,
which emits radio signals when it passes a roadside
beacon, automatically paying the congestion charge.

6. Global Positioning Systems (GPS): Motor vehicles
have a tracking device which constantly recordstitime
and location of the vehicle through satellite.

Among the above mentioned methods tag and beacon
with  ANPR (Automatic Number Plate Recognition)
camera could be considered as most effective airagprd
to the cases around the world as shown in Table II.

For local condition in Bangladesh a tag and beacon
system may seem to be too costly. Thereby the ANRP
(Automatic Number Plate Recognition) camera thdt wi
be used for enforcement will be enough. Automatic
charge collection may be done by using cell phaes
simple procedure of sending a text message while a
vehicle drives into the charging zone. GPRS typalss
popular in many countries but will again too costy
TABLE Il: TECHNOLOGY CONSIDERED FORCONGESTION
CHARGING AROUND THEWORLD

ANPR Tag and GPRS
Beacon Type

Local Scheme
London N N
Geona N N
Copenhagen N N
Prague N N N
Helsinki N
Stockholm N N
San Francisco N N N
Seattle N N N
Auckland N N N
Shanghai N N
Hong Kong N
National Scheme
England | | | N

‘ Netherland ‘
Source: See Reference[12]

[ Y]

Bangladesh. In GPRS system all the vehicles ofcttye
have to be equipped with an in vehicle unit costing
150USD (12,500BDT) each unit. That will require bug
amount of capital which may not be feasible. Charge
be collected by online, by text message, by phopeost
services. No new exclusive system has to be desdlop
for collection of charge. Users can pay in advamcthe
day at which they enter the charging zone. A pgnalto

be added for the late payers. In the cost bengfityais
penalty charge is estimated to be half of the cstige
charge. Charge collection by mobile phone or byt tex
message may prove to be most convenient for thes.use
Up-to now there are 6 different mobile phone opasat
providing service throughout the country.

4.5 Enforcement

Available most common enforcement techniques are
[13]:

X-Wave Camera: Analogue, colour and used to give an
image of the vehicle in the context of its surrangg.

CCTV Camera: Analogue, monochrome and provide
images for reading number plates.

Automatic Number Plate Recognition (ANPR)
Technology: All images are sent to the ANPR via a
telecommunications system. This system is based on
dedicated DWDM (dense wave division multiplexing)
technology which links the central data hub witlcteaf
the network cameras over analogue video circuite T
ANPR creates a data block for each recognized numbe
plate showing the time and date that the images wer
taken. These are then checked against a databasefio
payment or eligibility for discounts and exemptions

Cost benefit analysis in the next section will lzesdd
on the use of ANRP camera for the operation and
enforcement of cordon pricing in DRA.

1. COST-BENEFIT ANALYSIS

Every vehicle entering the area must have digital
registration plate that is readable by an ANPR(auattic
number plat recognition) camera. At present goveimm
has made it mandatory for all the vehicles to hdigial
license plate. A total of 76 ANPR cameras are exthoh
to be needed for the enforcement of congestioringric
The estimated cost of an ALPR system is definedhiey
following equation:
($20,000 * C) * 1.2 = Total Cost of an ALPR system
(Eberline, 2008)

e C = the no. of cameras (there is always one

camera per lane at each proposed camera site)
e $20,000 = the cost of each ALPR camera

Page | 52



International Journal of Advanced Engineering Research and Science (IJAERS)

[Vol-1, Issue-5, Oct- 2014]
ISSN: 2349-6495

e 1.2 =takes in to account the 20% estimated soft

costs such as installation and fiber optics.
Hence total cost = ($20,000 * 76) * 1.2 = $1824000

In BDT installation cost

Million Taka.

1824000*77.867=142.03

Operating Cost of Each Year (50% of InstallatiorsT&
71.02 Million Taka. The cost benefit of the firgay of
implementation is given as follows:

TABLE Ill: COSTBENEFITANALYSIS FOR CONGESTION
CHARGE= 65TK

Residential | Total Cost Total Net
vehicles as Million Benefit** Profit**
%of total BDT Million Million
vehicles BDT BDT
80 213.05 288.32 75.27
70 213.05 380.19 167.14
60 213.05 472.06 259.01

**Detailed Calculation is not provided.

Now, as congestion charge is a form of social dbst,
must depend on the level of congestion createchén t
charging zone. Comparing the population density of
London’'s CCZ (Congestion Charging Zone) of
12,333/sq.km with the that of DRA which is
70,289/sq.km, the congestion created in DRA should
impose 5.7 times as much problem to the population
inside the DRA as London's CCZ. Hence a more
reasonable, yet a little optimistic congestion geazan be
applied. Thus the cost benefit result comes aevial

TABLE IV: COSTBENEFIT ANALYSIS FOR CONGESTION
CHARGE= 100rK

Residential | Total Cost Total Net
vehicles as Million Benefit** Profit**
%of total BDT Million Million
vehicles BDT BDT
80 213.05 442.22 229.17
70 213.05 583.55 370.51
60 213.05 724.89 511.84

**Detailed Calculation is not provided

From the calculation the cost of implementation and
operation for each year the authority has to pagraount
of 213.05 million taka. From the system minimumfjro
is expected to be 75.27 million taka and the most
optimistic operation will bring a profit of 511.84illion
taka at the base year.

Il. USER BENEFITS
Users are surely the beneficiary of the cordonimpgic
User can be benefited in various ways, such as titasiel
time will be saved, fuel cost will be saved, asfrthe
environmental point of view the emission is alsduee

to some extent. The Australian Transport Countd] [
suggests a method for estimating decongestion itgnef
using the following three elements: dn estimate of the
guantity of road traffic removed from the road sys{2.

an estimate of the change in travel speed, arad\Value

of travel time for car occupants.

As seen from international experience the removal o
traffic volume after the implementation of cordamcmg
ranges from 15% to 40% of volume before the
implementation. In the case of Dhanmondi R/A, a
reduction of 25% road traffic volume can be expecte
The model of finding the extent of user benefiteduin
this study in the most generalized form is as fedio

Total financial value of benefits = Travel time weal
(TV)* total time saving (TS) + Fuel cost (FC) * Hue
saving (FS) + emissions reduction cost (EC)* amafnt
emissions reduction (ES) [13]

To find the financial values of benefits the VOTaf\e
of Travel Time) and VOC (Vehicle Operating Costg ar
calculated and the result is added to the emission
reduction cost. The volume of 38070 vehicles entgri
into the area during the charging period has besed tor
the cost benefit analysis. To find out the VOC, vVérTd
emission savings an estimated larger volume has bee
used. It is very likely that the all the vehicleside the
DRA will have the benefits not just the vehiclesezimg
into the area. Some vehicles will travel out of trea,
some will circulate within the area. Taking thatoin
consideration the volume will be considered 40% emor
So for calculation of user benefits 53298 vehiges day
have been used.

Travel Time Savings:

From international experience the increase in itraff
speed after the implementation of cordon pricingges
from 20% to 35% of volume before the implementation
We assume that the average traffic speed insid®Rw
will increase by 30%. This will increase the pealuh
speed of 14.4km/hr [16] to 18.72km/hr. Hence a clehi
traveling at least 1 km inside the charging zonehaiay
will have a saving of travel time equal to 0.96hute or
0.161 hour.

VOC and VOT savings:

To calculate the VOT and VOC saved due to
congestion pricing the values provided by “RHD Road
User Manual 2004-05" is used. To convert the vakoes
meet the present scenario the inflation factor of
Bangladesh is used. The following Table V shows the
inflation factor used for the study.

TABLE V: INFLATION RATE USED INCALCULATION.

Year 2004 | 2005| 2006 200y 2008
Inflation 6.103| 7.04 6.77| 9.10p 8.9
Rate*
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Year 2009 | 2010| 2011 2012 2018
Inflation 5.426| 8.126| 10.7] 6.6 7.6
Rate*

** Source: CIA World Factbook[ 12]

In calculating the vehicle operating cost (VOC)
following parameters were used from “RHD Road User
Cost 2004-2005". The values provided in the follogyi
table are converted to present value (2014) bygutie
inflation rates for each year. The parameters used
calculate the VOC is given in the Table VI.

TABLE VI: PARAMETERSUSED INVOC CALCULATION.

Vehicle Type Car CNG Motor| Bus
Cycle

Average Hour | 1276 1695 588 2864
Driven

Maintenance 57.12 16.52 14.53 59.22
Cost (BDT/hr)

Crew Wage 49.04 31.39 _ 86.3
Cost (BDT/hr)

Fuel (BDT/hr) 20.65 14 12.95| 109.46
Lubricant 25.5 17 8.5 76.5
(BDT/hr)
Total VOC 152.31| 47.52 35.98| 331.49
(BDT/hr)

On this particular research the VOC and VOT of
private cars, CNGs and Motor Cycle are calculafdte
VOC of particular type of vehicle is calculated as
following method:

VOC of Car for one year= [VOC of Car in Taka/hour *
Travel time Saved in hour * number of car entering
each day into the area * 320 days]

320 days is used by subtracting the weekends and
holidays. The savings of operating cost is givertha
Table VII.

TABLE VII: VOC SAVED IN THE BASE YEAR OF
INTRODUCING CORDONPRICING.

Vehicle voc I?(frliy Nug;ber voc
Type (BDT/hr) vehicle | Vehicle (Million
yp for 2014 | | . BDT/Year)
in hour | in aday
Car 152.31 0.0161 53298 41.82
CNG/Ato | 0 oo | 0o161| 5330%|  1.305
rickshaw
Motor 35.98 | 0.0161| 5330  0.988
Cycle
Total savings in Base Year = 44,113

** 10% of Private cars.

It can be seen from the above table that the WixC
saved will be 44.113 million BDT. The major portiaiil
be saved from the VOC of private cars as they fthen
prime share of vehicle fleet inside the residerdiaga. It
should be noted that for the simplification of as#& the
volume of motor cycle and CNG is estimated to b&10
of private cars.

With the same approach the VOT saved for the
passengers is calculated. For this the TTC (Tréived
cost) of each passenger of each mode was used. The
simple method used is:

VOT of Car for one year= [TTC of Car in Taka/hour *
Travel time Saved in hour * number of car entering
each day into the area * Average occupancy of car* 320
days)]

The summary of VOT is given in the Table VIII.

TABLE VIII: COSTESTIMATION OF AIR POLLUTION.

TTC
Number (Taka/ | VOT
Delay | Averag| Passen per
. of
Vehicle . (hour/ e ger Year
Vehicle ) S
Type ) Vehicle | Occup | hour) | (Millio
in One
da day) ancy for n
y 2012- | BDT)
13
Car 53298 | 0.0161 3 78.3% 64.543
CNG/Au
to 5330** | 0.0161 3 50.46| 4.157
rickshaw
Motor | gazoe | 0.0161| 1 60.6 | 1.664
Cycle
Total savings in Base Year = 70.364

** 10% of Private cars.

From the table it is seen that the total VOT saweithe
base year is 70.364 Million BDT which is greatearttthe
saved VOC. Again the main contribution is from the
travel time savings of the private car passengkssthe
value of travel time for the high income group igher it
is obvious that they will be benefited more fromsth
pricing scheme. This may also help in reducingGnNG
fare as the driver will face less congestion whiteving
inside the area.

The congestion pricing will also have environmental
significance as the emission from the vehicles waiflo
reduce. To calculate the cost of emission the eomiss
reduction is first calculated. The emissions frdva CNG
driven vehicles are considered as most of the f@igars
use CNG as fuel. The following Table IX provide® th
emission rate of CNG driven vehicles used in thest
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TABLE IX: ESTIMATED EMISSION RATE OF CNG DRIVEN

VEHICLES.
Pollutants in kg/cumec
NOx HC CcoO
Acceleration 3.286 | 1.255| 2.761
Emissions rates
Idle Emissions Rate -- 0.02 0.33

Source: Cost/Benefit Analysis of Electronic License
Plates[13]
Reduction of Pollution:

Pollution will also minimize as the volume of triaff
inside the area is expected to decrease. Tabpedides
the cost estimation of emission by different reskars
and the values used in this study.

TABLE IX: COSTESTIMATION OF AIR POLLUTION

Cost of Pollutants in (USD/Kg of
Source
pollutant)
CO NOXx HC
Wang and Santini 0.00 27.84 22.69
Bernard and 1.1 8.21 6.7
Thoroe 3.04 3.04 3.63
Small and Kazimi 0.0063 1.22~1.33 1.22~1|33
Value used in the 1 ’
study -
Source: Cost/Benefit Analysis of Electronic License Plate

[13]

Now the CNG fuel used for per Kilometer of road
traveling at an average speed of 14 to 17 kmpl2is 67.
Again the fuel used by idle vehicle in congestiotraffic
jam is 0.008 riper hour.

Hence, Total Vehicles (private cars and Auto
rickshaws) traveling in the charging zone per day i
58628 as used in the Table V and Table VI.

Total yearly time will be saved by all these vebschre
302051 hours. It will result in the savings of 24167 of
CNG fuel. Hence saving in emission
Emissions: HC = 3032.6kg, CO = 6671.6kg
Emission costs will be saved = $69750 = 5.675 bfilli
Taka.

Total user benefit in = VOT + VOC + emission redaoiat
=70.364 + 44.113 + 5.675 = 120.152 Million BDT/gea

These benefits are only a rough prediction. Thelgvho
revenue earned from this project will be used tprome
the public transport system. Starting from the lutzup
zone of DRA, in a progressive and sequential waylipu
transport of the whole city will be benefiteBrom the
revenue the government can help the schools situate
within the residential area to initiate a well-ongzed
school bus service. With the incorporation of bagnbn
street parking the private car trips to school vk
reduced. Because the drivers will have to enterattea

twice on a school day, once to drop the studerthat
school and other to pick up student from schooleseh
will cost them at least 130 BDT. Thus bus ridershif
surely increase. Once the school bus service sysgem
able to earn the trust of the parents; it will bgreat step
towards the mitigation of congestion during the cah
hours. So the user benefit will have a much higlzue
than estimated.

[I. PREREQUISITESFORIMPLEMENTING

CORDON PRICING IN DRA
Integrated effort is necessary for the success of
congestion pricing scheme. A better public transpor
facility is a must for this. Better means high-diyal
services; cheap, straightforward fares; public spamt
that can used by all, regardless of mobility; and a
integrated system, so that buses and trams amd taaid
taxi-buses all connect to each other, giving a doatoor
service. Before implementing cordon pricing sometsfa
must be looked upon:

* Majority of the congestion is caused during the
school hours. So before the implementation, a
better transportation solution should be provided
for the schools of DRA.

« People may tend to park their vehicles outside the
DRA. To discourage them from doing so, high
penalty for on-street parking on restricted areas
should be enforced. Again for the user, who must
use the car, should be given a space outside the
DRA to park their vehicles for limited time. But
due to a very densely populated and heavily grown
urban area there are no places to provide such
facilities.

Parking ticket inside the DRA should be
introduced. This to discourage the on-street
parking inside the DRA.

e Vehicles entering into the DRA with commercial
supplies should be charged more. That will
discourage the establishment of new commercial
institutions within DRA.

* To provide a better option for the through traffic
the quality of the public transport should be
improved in the major roads surrounding the DRA.

e NMT should be a major concern. As we
concentrate on limiting the use of motorized
vehicles, it should also be kept in mind that in no
way the NMT vehicles particularly the rickshaws
be given the chance to thrive in number within the
area to create a new problem.

e Use of bicycles and walking should be encouraged
for traveling within the area.

* Public acceptance is the major hindrance for the
implementation of cordon pricing as experienced
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from the earlier cordon pricing systems in London,
Stockholm, Oslo and various other cities of the
world. There are a number of hospitals situated
mostly at the fringe area of DRA. Better access to
these facilities can be ensured by optimizing icaff
flow in the roads surrounding the residential area.
To reach to these destinations emergency vehicles
(i.e. ambulance) will be exempted of charge.

V. ALS(AREA LICENSE SCHEME) IN DRA

One of the major prerequisite of introducing ANPR

camera is that there must exist free flow of traf8ince it

is not always achievable in all the entrance pofrDRA

an alternative road pricing system can be adopte.

major factors of an ALS are:

1. Itis a manual scheme based on the display of paper
licenses that were purchased prior to their ergerin
the Restricted Zone (R2).

2. To enter the RZ during the restriction periods,-non
exempt vehicles will need to purchase an ALS area
license from roadside sales booths located on
approach roads to the RZ, petrol stations, postesff
or convenient stores. These will be available aly da
and monthly ALS area licenses.

3. Enforcement personnel will be stationed at the
control points to ensure that non-exempt vehicles
displayed valid ALS area licenses on their
windscreens, or on the handle-bars in the case of
motorcycles and scooters. Violating vehicles had
their vehicle license numbers noted down and their
owners sent summonses for entering the RZ without
a valid license.

4. Vehicles will be free to move around or leave the R
without having the ALS area licenses.

5. Installation cost is less than ANPR camera system,
but operation is costly. Over all it will cost leggn
introducing ANPR cameras.

V. CONCLUSION

Increasing the capacity in an already heavily buit
urban area is almost impossible, therefore certain
alternative way of demand management must beedili

to reduce the congestion of Dhanmondi residentieh.a
Cordon pricing has proven its efficiency in many
developed urban areas of the world. Though in tesfns
installation cost it may prove to be a little opstic but

in regard to the problem it can solve, it is thghtitype of
solution for Dhanmondi residential area. Again ¢hées
always an option of introducing area license schéme
the area. This system will ensure that the privede
owners pay their part of the social cost. Thus this
initiative is also expected to discourage multiglar

ownership of the residents and increase the habit o
carpooling among the residents and non-residems. |
accordance with its implementation emphasis must be
given toward introducing bus service for the schpol
promoting walking and cycling within the area and
discouraging new commercial establishments.
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