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Introduction

* Darjeeling—small hill town in West Bengal— major tourist
destination .

2014, 3 lakhs of tourists visited Darjeeling. (Source: Dept. Of
Tourism, Govt. of WB, 2014)

* Darjeeling—intended population of 10,000 where presently
there is a population of 1,18,805 (as per Census 2011) —daily
floating population =9,000 people approximately.

* 1850—26 wards; 1998—32 wards with an area of 7.43 sg. km.
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Introduction

* The rising population results in stressing upon the existing
infrastructure.

* Infrastructural Capacity problem—water supply, sanitation
and sewerage, solid waste management, transportation

* There is major traffic congestion and long traffic jam during the
tourist season (Mar-May and Sept-Nov).
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Long Traffic Jam During the tourist Season (Source: View of a street during the tourist season (Source:
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Introduction

* Tourism (along with Tea) —major contributor of economy,
congestion and such problems with the transport
infrastructure would create a negative impact on tourism.

 Economy directly linked with tourism, the transportation
system must be sustainable —caters to both the residents and
the tourists economically, does not degrade the environment
and be socially beneficial to the community.

View of a street during the tourist

Urbanisation anng the hill slope Season (Source
season (Source: Authors) Authors)
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Introduction

This Study:

— providing a framework for assessing sustainability (using
Sustainable Transport Indicators) of existing transport system

—suggest options to transform this transport system to a
sustainable one

Identifying
STls

Strategies for

Sustainability Improvement

of the system

Analysis

Existing
Condition
Study
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Study Area: Darjeeling
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Trip Generation

Trip Generating and Attracting zones (Source: Authors)
Y=oX+f
Trip Generating models: Y= Trips/HH and X= Household Size
Trip Attracting model: Y= Trips/AL and X= Sq. m. of attracting landuse th qu,ban Mobility India
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Study Area: Darjeeling

Annual Tourist Population

5
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(Source: DDP, Darj. Muni.,2008)

During tourist season the population of the town increases three
folds.
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Existing Literature

e Sustainable Transport System (Litman, 2007;Black et al., 2002):

v’ Basic access to needs—individuals and societies—with
equity within and between generations.

v’ Affordable, Efficient, choice of mode, and supports a
vibrant economy.

v’ Limits emissions—minimizes & limits consumption—
reuses and recycles its components—minimizes the use of
land and the production of noise.
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Existing Literature

e Sustainable Transport Indicators(STIs) (US-EPA, 2011; Litman,
2007):

v’ Sustainable Indicator: a variable selected and defined to
measure progress toward the common objective of
sustainability.

v’ Indicator data: values used in indicators.

v’ Indicator framework: conceptual structure linking
indicators to a theory, purpose or planning process.

v’ Indicator set: a group of indicators selected to measure
comprehensive progress toward goals.
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Existing Literature

* Qualities of STIs (Gilbert & Tanguay, 2000; Litman, 2007;
ECMT, 2004):

High Data
Quality

Ease of
Understan-
ding

Comprehen-
sion

Cost
effective-
ness

Compara-
bility
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Existing Literature

* Considering the triple bottom line of sustainability (Littman &
Burwell, 2006) (OECD, 1999) (Dobranskyte-Niskota, Perujo, &
Pregl, 2007), the indicators can be broadly classified as:

v" Social Indicators

v Economic indicators Economic
v"  Environmental Indicators ol oo doeloament

Operational efficiency

Social

Social equity (Fairness) Air, noise and water
pollution reductions

Human safety and health
Affordability
Community cohesion
Cultural preservation

Climage change emissions
Resource conservation
COpen-space preservation

Bicdiversity protectio

“A balance must be created between all three parameters and an
integrated planning approach to be drawn.” (Schilleman & Gough,

R
2012) " ZPutban Mobility India
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Economic

Mobility

Social

Environmental

Existing Literature

 Selection of STis:

Infrastructure

Affordability

Congestion & Delay

Transit Preference

Promoting Walking

Air Pollution

Noise Pollution

Road Quality

Parking Facilities
Pedestrian facilities
Share of household income of
transport
LOS Value

Congestion and Encroachment

Modal Split
Pedestrian Volume

Emission of SO,

Emission of NO,
Emission of PM,,

Emission of CO,
Decibel(dB) Levels

(Dobranskyte-Niskota et. al., 2007)

(Littman, 2007)

Area Specific
(Litman, 2007)(Dobranskyte-
Niskota, Perujo, & Pregl, 2007)
(Litman, 2007)(US-EPA, 2011)

Area Specific

(Commission for Sustainable
Development , 2005)
(FHWA, 2010)(Littman & Burwell,
2006)

(Littman, 2007)(Dobranskyte-
Niskota, Perujo, & Pregl,
2007)(Gilbert & Tanguay,
2000)(FHWA, 2010)(ECMT, 2004)
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Sustainability Analysis

Scope of the analysis:

% of Total Road Length Based on

Pavement material
M Motorable
Bituminous

Non motorable

Bituminous
Concrete
% Share of total Roads based on
u Concrete stepped Vehicular Traffic
I Heavy vehicular
(>400PCU)
Kutchha
29
Out of )
Source: Darjeeling Municipality 559 Scanty vehicular

traffic (< 400PCU)

13

No vehicular
movement

Out of

Source: Authors

13 Roads th 2
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Sustainability Analysis

1. Infrastructure: Road quality

Parameters :

e Width of Carriage-way

* Number of lanes

* Black top condition

 Encroachment

* Footpath/ pedestrian walkway in
areas with high pedestrian traffic

* User Rating

Good: Stretches which Medium: Stretches which
have less number of have less

potholes, lesser amount
of encroachment and
their user rating is 3.5 and
above

number  of
potholes, but visible
encroachment with user
rating between 2.5 to 3.5.

Bad: Stretches which
have a poor black top
condition, visible
encroachment with user
rating below 2.5.
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Sustainability

2. Infrastructure: Parking facilities

ST.JOSEPHS COLLEGE_ " SINGHM
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Demand

EDEN
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MEANING
MUNICIPAL BOUNDARY
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Sustainability Analysis

2. Infrastructure: Parking facilities

100%
80% Taxi/Jeeps
60%
2 wheelers
40% .
20% Private Cars
0% Buses
SR SR N SN S SR S« S S SR S RPN :
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Observations:

1. Vehicle owners—park close by, hence disregards basic parking rules.

2. The parked vehicles which have a long term demand (2hrs or more) are tourist
vehicles.

Conclusions:

1. Demand> Supply.

2. Average of 70% of tourist vehicles.
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3. Infrastructure: Pedestrian facilities ' |

\ >

Darj. Rly.
Stn. To
Malgodown

Malgodown
to Darj. Bus
Stand

Darj. Bus
Stand to
DM'’s Office

Singmadi to
St. Joseph'’s
School

Clubside-
Union
Church

Clubside-
Chowrasta

Sustainability Analysis

2.1m

1.8m

2.0m

2.1m

2.0m

4.5m

Number of

Commuters

2541

2031

2234

1765

2876

4351

Capacity

(IRC 103:
2012)

2400

1890

2400

2400

2400

5040

LOS

LOSD

Los E
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LOS B

LOSD

LOS C
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Sustainability Analysis

4. Portion of Household income on expenditure

80

70
Data is collected 2 60
from 78 tourist § >0
responses and 206  « § 40
HH responses during ® 2 30
the peak tourist AL
season ( Sept-Oct 18

‘14).
) Oto 10 11 to 20 21to 30 31 to 40

% share of income

Benchmark/Standard/ Reference: According to VTPI, transport expenditure
should not cross 20% of the share of income.

Conclusion: Does not cross the benchmark as majority of the households lies in
the 0 to 10% range of expenditure.
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Sustainability Analysis

4. Portion of Household income on expenditure

Expenditure on transport services Improvement in Tourist Transportation Sector

W High Medium Low ™ Don’t Know W Public Transit © Road Quality * Frequency of Tourist taxis
2%

21%

27%

Conclusion: 46% of the tourists feel that the transport cost is high in Darjeeling,
this could be due to the dynamic rise of prices during tourist season.
The dynamic rise of prices is due to a disorganised tourist taxi service and an

absence of a proper public transport.

th
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Sustamablllty Analysns

Lebong Cart
Road /\
Observed | Suggested LOS D
EFoad name Stretch Pealk PCTT VI/C Ratio LoS
Hourly Capacity
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Source: Authors

Towards
Mirik

373

Towards
Siliguri

Towards
Lebong

Clubside

]\LOSE

453

Towards
Tungsung

Basti
{ Torebunglow

\456

‘ . 7rwrban Mobility India

OIS

nference & Expo 2016

Planning Mobility for City’s Sustainability




Sustainability Analysis

5. Congestion and Delay: LoS Value )

Towards
) Y/ .. Lebong
Singmari @
Estimated Link Volumes for the 7/
year 2031:

All the links have poorer LoS rating

Estimate Capacity M
al odown

Jore-ghoom 1009 LOSF 325
/I\ 654
Ghoom- 687 750 0.9 LOS E Mohanla
Lower forest >
Lower forest 852 750 1.13 LOSF Ssj\
- mohanlal /l\ 289
Mohanlal- 979 750 1.3 LOSF
malgodown
Mohanlal- 1037 750 1.38 LOSF
Singmadi
/N
Mohanlal - 565 750 0.85 losp  _®7 X/ Qf‘? Towards
clubside 4 553 N ,,’5 Tungsung Basti
Gandhi Road 933 750 1.1 LOSF Towards Nd' ]? bungl
Mirik orepungiow
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Sustainability Analy5|s

6. Congestion and Delay:
Congestion Points &
Encroachment

Impact of Congestion Points:

27 congestion points -9 are at Traffic Points

*As per KS Nesamani (2002), the number of
congestion point was 19 in 2002 which she
said was “unsustainable for future traffic
movement”.

*Congestions are due to Encroachment (i.e
due to parking and commercial shops)

Source: Authors

CONGESTION POINTS IN THE
ROAD NETWORK

SCALE: (1:10,000)



6. Congestion and Delay:
Congestion Points &
Encroachment

Encroached Ratio:
__Length of theroad stretch encroached
- Total length of the stretch

N
ST. JOSEPH'S COLLEGE

NG
N

| No. SYMBOL MEANING
[1 MUNICIPAL BOUNDARY
2 WARD BOUNDARY
3 CANTONMENT AREA
2 o 4| NARROW GAUGE TRACK
s 5 ARTERIAL ROAD
6 SUB-ARTERIAL ROAD
171 [ ] | INTERSECTION
8 TOURIST ATTRACTIONS
BUSSTAND [ {
9 ENCROACHED ROAD
EDEN
HOSPITAL
PoLIce ¢
STATION |
DARJEELING &
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g
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s
o
O
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Source: Authors
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Sustainability Analysis

6. Congestion and Delay: Congestion/ﬁ(i)ints & Encroea@f;?;

Sustainable Transportation Option for a tourist Hill town. Case Study: Darjeeling

_ Length of 0%
N
Stretch | Road Name encroachment Type encroached
Jorsbunglow  pepoad 0.38lkm Parking 0.745
Ghoom
Ghoom- | gepoad 0.9%%km Parking 0.5287
Batasia
Batzia-Ava . . N
Act Gallery HC Eoad {.98km arking+Shops 04757
Ava Art- - .
. HC Eoad [.534km Parking 04122
p e LA S e o e s s e s s e e e e ) e e e
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= 7 Parlcine 3
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U | Robertson 0.38km Parking 0.6905
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Singmari- .
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anu
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Bhanu Eobertzon 0.13km Parking 020096
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et
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i DARJEELING HPO
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1. - MUNICIPAL BOUNDARY
2| WARD BOUNDARY
3| CANTONMENT AREA
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Source: Authors
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Sustainability Analysis

7. Transit preference: Modal split

Modal Split for households Modal Split for Tourists
mWalk © Car = Both Walking And Car  Bus = Walk Car Both Walking And Car m Bus
1% 5% 3%

60
15%

28%

77%

Source: Authors

Conclusion: Shows extremely low share of bus— indicating improper public transport

system.
R
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Sustainability Analysis

8. Promoting Walking: Pedestrian Volume

Source: Authors

Recorded in Sept- Oct 2014 (peak tourist  No entry zone ( only Recorded in Dec 2014 ( off-for peak tourist
season) pedestrian movement) season)

Peak hours of the day (between10.00 Peak hours of the day ( between 10.00 am
am to 3 pm) to 1 pm and between 4pm to 5pm)

A
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Sustainability Analysis

9. Air Quality: Emission of SO,, NO,, PM,,, CO,

SOx Concentration NOx Concentration PMio Concentration / CO2 Concentration

¥ g
2 Singmari o { ]
O("m"man ! @S”‘Eman (/‘» @ [J Singmari l '>

oy ’i. Chowrasta
AI,
s b Dar1u.| ng Stand
% 3.
T o Chaukbaar
;.‘ .‘.‘ \ g£X
“ i)
& ) &h &7y
o o <8
¢ g [T [ “[
w8 P /S e
'Abovcthc Standard value 5 ;, 9 ;{f b il 1 fz,*)
£ 5 £'5 g3 )
i [ i f
. Y v i
At or close to the Standard value v ot N P
T ) S Y o S By
ya. iy i o
O Below the Standard value {8, | Jorebunglow Fos | Jorebunglow = Jorebunglow S,  orcbunglow

) ! i 1,
e NSO - e
G 7

The central part of Darjeeling (Darjeeling Stand, Chaukbazar) is Source: Compiled from
9 C . WBPCB, 2009

most affected due to emission of CO, and PM,; this can be

attributed to the high vehicular movement here.

Sustainable Transportation Option for a tourist Hill town. Case Study: Darjeeling 30
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Sustainability Analysis

9. Air Quality: Emission of SO,, NO,, PM,,, CO,

Emission Calculation of NO,, PM,,, CO, Stretch wise
* The total air pollutant emitted per Km as per Kaur(2009) is,

=nXxXexy

Where,

n = no of vehicle of single type running on that road

e= Emission factor i.e. pollutant emitted in kg by that particular vehicle

when it run a distance of 1 Km.
y= age of the vehicle in year

* Since the emission of SOx does not violate the reference value in any

area its calculation stretch wise is omitted.

* Emission Factors (e) calculated from
(2012),
Reckoner, India.

Gilani Emission Factor Ready

) : Motorized
Car Bus/trucks
o

For CO, |0.2%kglm | 0.90 kelom | 0.04 kz'lem

For BM, 36melm | 200melm 1.%melom
121458

For NO, |[208% pzlem 457 petem
: uslom
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Sustainability Analysis

9. Air Quality: Emission of SO,, NO,, PM,,, CO,

Emission Calculation of NO,, PM,,, CO, Stretch wise

* Age of vehicles(y) Not obtained so calculated based on primary surveys
households and establishments. Following is the summary of the data

collected:
Bus Car Bikes
m1lto10 10 to 20 20to 30 m1lto10 10to 20 20to35 m35to40 m1lto10 10 to 20 20to 30
o)
4% 2%

14%

80%

10%

Source: Authors

R
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ug per m

Sustainability Analysis

9. Air Quality: Emission of SO,, NO,, PM,,, CO,

Emission Calculation of NO,, PM,,, CO, Stretch wise
50000000

45000000

40000000

35000000

30000000

25000000

20000000 CO2
15000000 NOX
10000000 PM10
5000000
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Sustainability Analysis

9. Air Quality: Emission of SO,, NO,, PM,,, CO,

Estimation of desirable reference level of NO,, PM,,, CO,

e Assumptions

= The vehicular volume is taken in PCU with no distinction in the mode
of travel.

= For a desirable condition, traffic volumes at stretches are taken to be
750 PCU.

= The emission factor for each pollutant is taken as a average of the
three vehicular modes taken.

= Ages of vehicles are assumed to be 15 years which is the tolerable age
of a motor vehicle as per the Motor Vehicle Act, 1988.

e Emission of CO, = 60,07,870 ug /m
e Emission of NO,=1,17,23,870 pg/m
e Emission of PM,,=43,870 pg /m
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Sustainability Analysis

9. Air Quality: Emission of SO,, NO,, PM,,, CO,

Estimation of desirable reference level of NO,, PM,,, CO,

50000000
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40000000
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20000000 CO2
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Locations

Jorebunglow
Batasia Loop
Ghoom
Monastery
Chowrasta
Mall Road

Bazar Area

Darjeeling
Railway
Station

Zoo Crossing

Darjeeling
Bus Stand

Residential

(R)/

Commercial

(C)/ Tourist
Spot (T)

R/C

T/C

C/R

C/R

Sustainability Analysis

10. Noise Pollution : Decibel
Level

Noise level
(in dB)

75 dB

63dB

57dB

47dB

43dB

82dB

71dB

77dB

74dB

Reference

65 dB

55 dB

55dB

65dB

55 dB

65dB

65 dB

55 dB

65 dB

More than
specified

More than
specified

More than
specified

Less than
specified

Less than
specified

More than
specified

More than
specified

More than
specified

More than
specified

@Above the Standard value

O At or close to the Standard value

O

Below the Standard value

Batasia loop @

Ghoom-Monastery

-

@ Singmari

S0 WallRoad

D Chowrasta

v_}»_ }
3¢, @ Darjeeling Stand

Darj. Rly. Stn

orebunglow

Source: Authors



Sustainability Analysis

11. Priority Matrix of stretches using group consensus &
Analytical Hierarchy Process(AHP)

e A group decision making technique like AHP —assign weightage to the
indicators— weightages to prioritize the road stretches:

A total of 34 experts —various government organization (NHAI, PWD,
Darj. Muni.) —researchers from educational institutes (IIEST, IITs)—
Online survey questionnaire.

Number of indicators were reduced from 13 to 8—only those
indicators are used which could be easily quantified on a 3-point
scale.

Relative importance of the indicators were marked by Saaty’s (2008)
Gradation scale for quantitative comparison of alternatives.

1 3 5 7 9
Equally Weakly Strongly Very Strongly Absolute
important more more more importance

important important important 70\Urban Mobility India
C\Unference & Expo
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Sustainability Analysis

11. Priority Matrix of stretches using group consensus &

Analytical Hierarchy Process(AHP)

Relative Importance Matrix of indicators

5 1/3 1 4 3 1/4 1/2 0.3
1/5 1 1/5 1/5 1/4 2 2 2 0.175
3 5 1 2 5 4 1/6 4 0.09

1 5 1/2 1 5 2 5 5 0.05

1/4 4 1/5 1/5 1 1 1/3 4 0.09

1/3 1/2 1/4 1/2 1 1 1/2 3 0.1
4 1/2 6 1/5 3 2 1 3 0.185

2 1/2 1/4 1/5 1/4 1/3 1/3 1 0.01

A
' Z*\utban Mobility India
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Sustainability Analysis

11. Priority Matrix of stretches using group consensus &
Analytical Hierarchy Process(AHP)

Weightage and Criteria in the “3-point Scale”

Indicator |Weightage Criteria Scale
LoS E (LoS C with roadwith 3
>Tm}
LoS Valee 0.3 LoSD 2
Lo8 C or above 1
0-40% 1
Encroachment 0.175 40.1-60% 2
60.1-100% 3
0 tol 1
Congsstion -
Points = %04 =
5 and abovs 3
2000-3000 1
Padestrian - 30014500 2
2 0.05
Volume >4600 3
No demand 0
. 1000000-5000000pe'm 1
Concentration -
of CO. 0.09 5000001-30000000uz/'m 2
S 30000001-60000000u=/'m 3
) 2000000-8000000u/'m 1
Concentration >
of NO. 0.1 8000001-60000000pe'm 2
60000001-200000000p2'm 3
X 70000-600000 pz/'m 1
Concentration - = -
of PM,, 0.185 600001-1300000pz/'m 2
1300001-4500000us/'m 3
40-356B 1 A
Noise dB Level 0.01 55-65dB 2 th
—— = 9 Z0Utban Mobility India
(\Unference & Expo 2016
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Sustainability Analysis

Analytical Hierarchy Process (AHP)

A Sample of Total Score Calculation of each Road Stretches

11. Priority Matrix of stretches using group consensus &

Jorebunglow-
Ghoom

Ghoom-Batasia

Batasia-Ava
Art

Ava Art- Darj.
Rly.

Darj. Rly.-
Malgodown

Malgodown-
Darj. Bus

Darj. Bus-DM's
Office

Weighte

Score
d score

Score

Weighte
d score

Score | ted

Weigh

score

Weigh
ted
score

Score

Weigh
ted
score

Score

Score

Weighte
d score

Score

Weighte
d score

LoS Value

Encroachment|

Congestion
Points

Pedestrian
Volume

Concentration
of COZ

Concentration
of NO,

Concentration
of PMio

Noise dB
Level

Total Score

C
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Sustainability Analysis

11. Priority Matrix of stretches using group consensus &
Analytical Hierarchy Process (AHP)

Total Score of each Road Stretch

CLUBSIDE-BHANU BHAVAN 1.285
SINGMARI-BHANU BHAVAN 1.01
CLUBSIDE-DARIJ. STAND 2.595
CLUBSIDE-LOWER FOREST 1.815
SINGMARI-LEBONG CANTT. 1.335
DM'S OFFICE-SINGMARI 1.14
DARIJ. BUS-DM'S OFFICE 2.415
MALGODOWN-DARI. BUS 2.6
DARIJ. RLY.-MALGODOWN 2.9
AVA ART- DARIJ. RLY. 2.32
BATASIA-AVA ART 1.635
GHOOM-BATASIA 1.81
JOREBUNGLOW-GHOOM 2.475

0 0.5 1 1.5 2 2.5 3 3.5

R
9th Z0Urban Mobility India
anference &Expo 2016
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Sustainability Analysis

i

11. Priority Matrix of stretches usmg’/; qoup consensus
Analytical Hierarchy Process (AHP) “ |

Some conclusions:

/  BADAMTAN

LEGEND

SYMBOL

Clubside To
Darjeeling Bus Stand

Central Malgodown To
Darjeeling Darjeeling Bus Stand
Darjeeling Rly. Stn.
To Malgodown
More weightage:
Delay Air quality
* LoS Value (0.3) * Concentration
* Encroachment of PM,,(0.185)
(0.175)

LANDUSE MAP OF
N_ DARJEELING MUNICIPALITY
N

= /

=
SCALE: (1:10,000)

KILOMETER



Inferences and Strategies

Inferences:

* Congestion is due to High Link Volumes and Encroachment
Due to On Street Parking.

* The Central Darjeeling—dense development, concentration
of commercial and mixed land use—high numbers of trips
are attracted—both residents and tourists.

* Acute crisis of parking space.

* Environmental degradation due to high number of cars;
majority of the shared taxi are old in age (>15 years).

* trip-makers in absence of a proper public transit have to
avail smaller shared taxi—both pollution and congestion

Z0\Urban Mobility India
C(/nference & Expo
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Inferences and Strategies

owards

Broad Strategies: Singmari d “i/zsgtebong
1. Re-opening of Gandhi Road and
Circulation Plan for intra-city

movement howrasta
o : 7
* Traffic Circulation plan Malgodown ¢4 f
0
. 358 Clubside
* Improved LoS rating ) f
. . (J LOS B
compared to the existing """ | ]
scenario. %K 5
0 O
&
. ) §

e Strengthening of connectors R §
between HC Road and Gandhi s~ Towards
Road 4 573 Tungsung

Towards N Basti
Mirik Yorebunglow
&\4156
7' "Towards

Siliguri Z0\Utban Mobility India
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Broad Strategies:
2. Proposal of new parking areas and inte

2 s
Parking Space Level Vehicle Area 6 —7
Type Available LA ; I LEGEND
(Sq- m) 5 e ” Ay A \;-'-7;» e / 1 7SYM:OL7 MUN\C\PALMBEQ\L’TVLE(;RV
Jorebunglow 2 Buses/cars/Je 3740 TNE N I T
1 eps/2-wh N = e
X ﬂ*‘fé—’mw AN .
s . s ] SXTHG OFF STREET FARKIG
2 Batasia Loop 1 Cars/ jeeps 1718 9 i; e Lt
1 XX X NO PARKING AREA
3 Lower Forest 1 c/i/2w 600
4 Bus Stand 3 b/c/i/2w 5500
5 RTO 1 c/2w 585
6 Singmadi 2 i/c/2w 2200
7 Golay Bazar 1 b/c/i/2w 1900 I“"‘
8 Behind Rink 1 2w 200 %
Mall |
|
9 Circuit House 2 i/c/2w 2200 5
10 Peace Pagoda 1 i/2w 700
11 Katapahar 1 i/c/2w 1500
Total Projected Parking area 25,843

*Existing off street parking demand= 3146 sq. m.
*Existing on street parking demand= 10,452 sq m.
Existing Total Demand= 13,598 sq m.

Source: Authors

PROPOSED PARKING PLAN
OF DARJEELING

@ MUNICIPALITY

=)

S
SCALE: (1:10,000)
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Broad Strategies:

2. Proposal of new parking areas and mtg

Use of ICT-

v

v

Existing-Automated toll
collection system

Available parking spaces should
be real time connected to a
central Information system which
is displayed to the drivers
thorough e-sign boards at
strategic locations along with the
other parking lots.

avou RVHA

TDS\L\E‘JP‘\ §
e ¢

Location of e-sign boards

LEGEND

MEANING

MUNICIPAL BOUNDARY

WARD BOUNDARY

CANTONMENT AREA

NARROW GAUGE TRACK

[ARTERIAL ROAD

SUB-ARTERIAL ROAD

INTERSECTION
EXISTING OFF S

I STREET PARKING
PROPOSED PARKING LOT

ALLOWABLE OFF STREET PARKING

NO PARKING AREA

ELECTRONIC SIGNBOARDS

DARJEELING
JAIL

g [

SLAUGHTER
(HOUSE =

Source: Authors

PROPOSED PARKING PLAN
OF DARJEELING

@ MUNICIPALITY

=)

S
SCALE: (1:10,000)
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Inferences and Strategies

Broad Strategies:

3. Introduction of Public transit and Intermediate Public transit.

‘‘‘‘‘‘‘

v Decentralisation from Central
Darjeeling

v Circular Bus route which goes via the
proposed Gandhi Road route.

v/ Battery Operated Vehicle -
discouraged due to terrain--run (as
IPT) between Ghoom and Darjeeling
railway station as the slope is
moderate on this stretch.

LEGEND

NNNNNNNNN

Source: Authors

N PROPOSED PUBLIC
) TRANSPORTATION
SCALE: (1:10,000)
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Inferences and S ategles
Broad Strategies:

N
5
®

4. Re-development of Chaukbazar & ALY LTSN N\
Bus Stand area

T ‘("-! N fo 0%
" ~'k J(.." A b

S

LEGEND

2

MEANING

COMMERCIAL

PUBLIC | SEMIPUBLIC

INDUSTRIAL
AGRICULTURAL
CANTONMENT AREA

WATER BODIES
DARJEELING BUS STAND

RECREATIONAL TOURST POIT

[T ]

TOWN HaLL
- TAREDLING WD
759 ROCKVILL TV TOVER
t
L TURNBLL HISH SCHOOL
AL
bk

BT COLLEGE
THIRIHAY TDPLE

L\

Source: Authors

Sustalnable Transportation Option for a tourist Hill town. Case Study: Darjeeling
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/‘ OLD MEAT MARKET

(SITE-A)

(SITE-B) OLD SU(PER MARKET

SITE-C)
MALGODOWN
INTERSECTION

HILL CART ROAD

POLICE STN. P s .
(2

. o5
L
""v/-/" DARJ. SADAR HOSP.

‘ |

Ly

NEW SUPER MARKET

TEMPLE R
LEGEND REDEVELOPMENT
o TS | aimarares | (N ittt
Existing area

OPEN SPACE N— AREA PROPOSED FOR SCALE: (1 :700)

REDEVELOPMENT

e —— —

TRANSPORTATION 0 2 60 50
METER
Sustainable Transportation Option for a tourist Hill town. Case Study: Darjeeling = Planning Mobility for City's Sustainability [N}
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(SITE-A)

THREE STORIED
MULTI LEVEL PARKING
CAPACITY= 185 CARS,
24 BUSES

HILL CART ROAD
POLICE STN.
=T
N\ ﬂ"'

Z

LEGEND

2, -

CAPACITY OF 96 SHOPS  (SITE-C) 3 STORIED

COMMERCIAL
COMPLEX

It.‘,

@55000

DARJ. SADAR HOSP.

I:I 7 REDEVELOPMENT

RESIDENTIAL 7] MIXED (RIC) PLAN OF
'l commERcIAL CONTOUR LINES Chaukbazar Area N CHAUKBAZAR

- PUBLIC / SEMI-PUBLIC Z ON- STREET PARKING P d AREA

. OPEN SPACE —_ AREAPROPOSED FOR ropose area SCALE: (1 700)

REDEVELOPMENT
T T —
. TRANSPORTATION o % 60
METER 51
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Inferences and Strategies

Broad Strategies:
4. Re-development of Chaukbazar & Bus Stand area

Developed FAR
area Consumed

A 6109 sq 7855.62 sq 1.89 2.5 h7.76% 3 storied
m m parking lot
with
recreational
spaces on the
roof top
B 2472sq  4517sqm 2.05 25 59.4% 3 storied
Commercial
m complex
C 2040 m? - - - _ Open space for
recreation

Thus Site A is used as a 3 storied parking complex with a food court at the top. This could
serve as a view point along with Site C, which is an open space in the vicinity of a temple.

Site B will be used to house all the resettled Shop Owners.

7f'\)Urban Mobility India
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