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—-——];he—siow speeds result i large waiting times at the bus stops, reduces the
_ reliability of the system, hence people are shifting to other modes of transport and

contributing to congestion on the roads.



ticin congested city roads.
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“‘S-eparate lane allocation - needs extra space for one lane on the road,
- due to lack of space on the existing roads, it is important to justify the
provision of separate lane for buses.
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0 r) 12 €s most of the high-quality aspects of metro
hout the high mvestments
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=  uses available space on arterial roads of cities with
== effcated busways.
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- *»It utilizes modern technologies for optimizing flow,
passenger movement, ticketing, bus scheduling, and
traffic signal priority.




y rdlng and alighting (efficient DISPERSAL)

fare collection (Contact-less cards)

.--46.;‘ 's 0rtable and efficient shelters and stations

——

' :_X‘d\—fanced Traveler Information System (ATIS)

Automatlc tracking of buses

Efficient fleet management

Optimized schedules and routes



(s erle me TINNT

) per lane at 60 dispatches and 70
4200 PPHPD.

ane capacity = 60*3.5 =210PCU
' = 120*60 =12600 PAX

Capamty Enhancement = 3*2 (for articulated
buses)

= 5to 6 times
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UPENCY= — [n .
-tl@Il 20% n the total trafﬁc mix
;,'_‘_ -regated

Lo it 2 junctlons | Sion-Dadar BRT Lane with mixing at
cle]

Cost of real BRTS won’t be not less than LRT w1th total
Ssegregation, passengers safe dispersal, with elevators and lifts
at some places

Sustamability — Pollution may increase unless ETB
- or but decreases with more fuel efficient pvt






Need: I
~~ Transport sysfém in Bogota does not provide a sound basis for
-—-—:éeﬂrpgtltweness, quality of life and sustainability.
- Tong trips with Lhour and 10 minutes and a speed of 10 Kmph.
- High Pollution and Accidents

Now with mobility strategy, increase in NMT trips and restricts
automobile use.
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pavatevehicles thatuses'95% space. —
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Ve b SV ays and feeder system.
bicy "Ie use from 0.5 to 4%.

Speed 1ncreased from 10 Kmph to 15 Kmph in Peak period

Bikeways, sidewalks and pedestrian malls recovered a great deal
of space previously invaded by private vehicles.

Increase in non-motorized travel (bicycle utilization close to 4%)
(www.sinmicarroenbogota.com)



2.5M EXCLUSIVE BICYCLE
TRACK

3.5M EXCLUSIVE BUS LANE

1.5 M COMMON LANE

1.5 M COMMON LANE

Layout of Bicycle track and exclusive bus lane at bus stop
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o Wesicr "?éss Highway - 27.3km
19aste et _’é press Highway - 28.4 km

i

Y farg -22.2 km

— al—

e

— e
> —

-_—

= ;LE.—
—-—

z T —
.ﬂ_‘___
"I=='__—'—".'_'-—

-SV Marg 22.5km
:-_'.- =r ogeshvari — Vikhroli Link Road
| Santacruz — Chembur Link Road.



IHICI51STStations| ot enl are t1 1'te major activity centers

3 'l,clrl S T e alls, or business parks

L
) SpACINgG 'epends on the mode of arrival of
rs to the stations
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neousiyanseveralitransportation
ieve itegral'and land use planning.

| ;.to ach
_'r sk forces allowed institutional coordination
' ":1_:' :' ecutlon of processes.

/Y

el' manmal sustainability of each initiative such as fuel
XCS, property value capture, tolls, privatizations.

_‘Provlsmn of services in Private sector.



| and seven
%A i routes covering 125 Km
ermmal stations, 4 mtermediate stations and 53

e ey
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=7 __;;1;‘ on: y, 17 pedestrian overpasses, plazas and sidewalks.

i

= tai mvestment was US$213 million, with a local fuel
Surcharge(46%)
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| Vmg with 18,618 passengers.
";.I € J.. ._to 65 0,000 passengers per weekday i April
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mum 1deal capacity was 35,000 pass/hr/peak dir.
= ":]Ba‘irKllometers per bus have been growing from 216 to

- 320.
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ith manual procedures.

h 1ntelllgent contact-less cards

g

:ﬁy..jn_gﬂductlon of multiple-trip electronic card.
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‘Daily revenue is around US$300,000.



T —

—-*-

- ! I I I s 'Y -~
Accidents and Alr Pollutlon —_—

VY ATIRCILY /|r total mtegrated transport network and
' _I 1t ned & with shift to BRT

el retlﬁf 89%
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= -__’:d].,.} [on m mjurles from accidents:; 75%
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~ Collisions reductlon 79%
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Muggmgs declined:47%

Pollutant reduction

Sulphur Dioxide :43%
Nitrogen Dioxide:18%
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A trip costs USS 0.4 which includes capital investment, operation and
maintenance of bus fleet and ticketing system etc.



_F:-L[g;_f_m i e —bus rlders in exclusive bus lane exceeds number of private vehicle users
= in- ﬂr acent lane
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—-f;—Mbre'safety

Separate bus lanes and bicycle tracks reduces conflict and congestion which
results in more safety

Reduction in fuel consumption and pollution
Improvement in accessibility of transport in the cities
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a of Transportation Modes
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1a| Input in Integrated City Growth)
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=N W e ofe] cept of Sky Bus metro
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“E-nvlfgnment friendly Battery Powered Electrical Vehicles
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Battery Powered Vehicle Integration at 3 levels

Physical
Institutional
Operational
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i{?y:reduce the time of travel for the cross railway
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t ase the accessibility of the system
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- ~be proved environmentally, economically and socially viable

Similar approach can be implemented to other growing or mega
cities of India



o-—friendly mass transit
. Battery operated Vehicles

Feeder route services

T g AT

LRT/Sky Bus
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Proposed Integration of
ndheri-Ghatkopar route
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Bus Network strengthen
neighbour zones movement

Suburban/metro
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Arabian Sea
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Fuals darveelirarr o — rrllrle OIJ ESOUCES;

SROWAIIVeticular fuel other than petro and diesel
_,lflrrjf)lejnrlu ‘:‘ CNG methanol biodiesel, hydrogen and electricity

E"

- W :yalternatlve fuels are important
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e Cost effective reduction in harmful emissions
= -~ =_Better environment
= — - :

= —' - " Reduced health risks
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cornoressee

" Corlgisss] 0 f ecreases storage vol to obtain operating range

igh OC"EELF F ting hence good spark ignition engine fuel

Wi
- =

o '-L_.

= Disadvantages
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— 6rage at sub zero temp. needs high insulation materials
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—_—— ‘Contrlbutes to Global Warming when released in

~ atmosphere
Decreased specific power output of vehicles

Hurts vehicle acceleration due to heavy weight
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Most Significant Emissions HIGHEST p LOWEST
1 | NOx Diesel baseline ~ Diesel/CRT > CNG
2 | Total PM Mass Diesel baseline >> CNG > Diesel/CRT
3 | JetatUltrafine Particle Number® _Biesetbaseline > CNG ~ Diesel/CRT
4 (Aldehydes*D /\ CNG > Dﬁezeucm
5 NMutagenicit CNG >> Diesel baseline ~ Diesel/CRT
6 | PAH Species™ | Diesel baseline > CNG > Diesel/CRT
7| NO2/NOx Diesel/CRT >> Diesel baseline ~ CNG
= 8 | COs Diesel/CRT = Diesel baseline > CNG
| Other '

- =~ [ 9, TNonmethane Hydrocarbons. /T CNG >>Digesel baseline > Diesel/CRT
10 | Other Toxic Hydrocarbons )  ( | CNG > Diegel baseline > Diesel/CRT
11NCO g NNCNG > Diésel baseline > Diesel/CRT

The ultrafine partictesreasured for the CNG bus appear to be smaller relative to the

diesel particles.
* Diesel baseline samples invalidated.
** Excluding naphthalene, due to contamination of sampling media.
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Modified Ames Assay Results
Normalized Potency (Rev./ug) for TA98 w/o S9 - CBD

(CRT =1)
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CNG Diesel CRT
Baseline




