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BRT PLANMING AND OPERATION

We need to know what we are looking for...

e Transportation is only part .

of the problem .
e Transportation may be a

solution or a bigger problem .
e A car oriented policy only

leads to congestion, air

pollution and aworse living

city
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BRT PLANNING AND OPERATION
A better use of space needs priorities
This means integrating

* Pedestrians *

» Bicycles *

* Public Transportation *

» Cars °
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BRT PLANMING AND OPERATION

It is necessary atransportation policy towards mobility

* Integration of transportation .
modes
- Trunk modes
- Feeding Modes
- Auxiliary modes
- Complementary modes

- Access modes

» Fare policy .




BRT PLANMING AND OPERATION

Inadequate planning may conduct to bad answers...

* We need to know demand and have

transportation policies to avoid situations
in where we spend a big amount of money

for results like:

Guadalajara (Mexico) Metro: takes
40% of cities budget to carry 120

thousand passengers per day (needs
help of state and nation). Feasibility

studies predicted 400 thousand

Mexico city Line B: Carries 80
thousand passengers per day.
Feasibility studies predicted 350
thousand.
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BRT PLANMING AND OPERATION

Sao Paulo Metro Line 5: cost of
700 million US$ of a 9 km line to
carry 32 thousand passengers
per day. Feasibility studies
predicted 350 thousand.

Brasilia Metro: cost of 1,200
million US$ to carry 10 thousand
passengers per day

Delhi Metro Line 1: 9 km at a cost
of 1.8 billion US$ to carry 12
thousand passengers per day.
Feasibility studies predicted 400
thousand.
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BRT PLANMING AND OPERATION

Or end up with some low efficiency BRTs solutions
BRT

Jakarta - Indonesia . -
* Lima - Peru . -
« Bogotéa before Transmilenio  «

* Sao Paulo - Brasil . =

BRT PLANMING AND OPERATION

Jakarta — Indonesia BRT
- BRT

¢ Jakarta (opened Feb, 2004)
- Small stations
- Small buses

- Inadequate transfer
terminal

. (2004 2




BRT PLANMING AND OPERATION

BRT — -

- Only infrastructure
- Bad operation

- No management

BRT PLANMING AND OPERATION

BRT — Sao Paulo — Brazil
BRT — =

- Insufficient infrastructure
- Good control
- Good management

- Small buses for the
demand




BRT PLANMING AND OPERATION
Causes of unsuccessful or inefficient BRT systems
BRT

Systems were built where there was

space but no demand at all (Campinas ( Campinas
LRT, Sdo Paulo Metro Line 5, Delhi 5
Metro Line 1) )

, 1

Systems were not good enough to face «

other modes competition -Brasilia  — ( ),
(Brazil), Guadalajara (Mexico) and ( ) (
Medellin (Colombia) Metro Lines )

Low investment systems (Sao Paulo, - (
Jakarta, Delhi) )




BRT PLANMING AND OPERATION

To have the best result we need good planning...
U

+ Good demand estimations .

Origin-destination matrices -

Trip generation models -

Network data 5

User behavior 5

» Good modeling practices .

BRT PLANNING AND OPERATION
But first we need to develop some general concept for a BRT System

BRT
Infrastructure Services
*Exclusive bus lanes “ «Trunk Services .
*Transfer terminals . - stopping @
«Conventional . - express -
Stations *Feeding services .

| | | |

Institutional and operations

management 0
* Technical management 0
« Efficient high capacity operating system *
» Commercial speeds over 20 km/h 20 /
* Electronic fare collection system .
« Control system .

* New modern buses .




BRT PLANMING AND OPERATION

Express service

Feeder service ) )
Stopping service

Feeder service T(E’insfer \ /‘ High demand

_Station Conventional ., destinations
Stations

BRT PLANMING AND OPERATION

Capacity Defaults 10 Years Ago
10

Bus Tram Metro
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6000 15000

passengers/hour-direction
/



BRT PLANMING AND OPERATION

Can Buses be Operated As Metro?

Metro

Bus Tram/VLT

/@@@@@@@@V@@@@@@@@V@@@@@@F@\

VLT

Transmilenio

8000 20000

passengers/hour-direction
/-

45000

BRT PLANMING AND OPERATION

Buses can be operated better than metros...

* High capacity — for most of the demands . =
generated in most of the cities
— Transmilenio
26.6

e High speed — Transmilenio has an average *
speed of 26.6 km/h that can be considered
very good as compared with Sdo Paulo
Metro that has an average speed of 30 /
km/h .

« More flexibility to attend demand . (

e Much lower costs (investment and )
operational) 5

e ltis sustainable over time with no subsidy

on operations

30

/




BRT PLANMING AND OPERATION

A BRT needs good standards...
BRT

» Speeds — over 22 km/h . -
» Capacity — up to 48,000 s -

passengers per hour per direction
* Reliability — operation control

» Safety — closed stations and
operation control
» Comfort — stations, terminals and

vehicles

» Sustainability

4.8

BRT PLANMING AND OPERATION

BRT has many versions
BRT

* Some with capacity but
low performance

» Some with high
performance but low
capacity

* The challenge is to have
high capacity with high
performance

BRT

10



BRT PLANMING AND OPERATION

To get a successful BRT

Planning, infrastructure,
management and operational
design must be integrated

Infrastructure and operational
design must be made at the
same time

Managers and operators need

to be trained before starting
operations of the system

BRT

BRT Pl .'~.|N.h'1.‘i AND -f‘.:-"-'hl.-"H
The bottleneck of a BRT system is stations and terminals design

BRT

The capacity of the system is
calculated at the station

The station also has a capacity in

terms of passengers that is related

to its internal space

Terminals also needs to be
efficient in the way they do not
produce delays to the operation
Another problem is the location of
the garages to avoid “dead km” to
the system.

11



BRT PLANMING AND OPERATION

To get speed and capacity a BRT needs

e To minimize delays at .
stations and terminals

« To use express services e

* To avoid saturation of .
stations

BRT PLANMING AND OPERATION

We tried before several solutions

* Use the right lane 5

« Use central lanes with stations
on the right hand side

» Use central lane with central
stations with buses with doors
on the left side

* And we got some conclusions: .




BRT PLANMING AND OPERATION

« Central stations with
buses with left side
doors is the best
solution

« Station design needs
to meet capacity with
hign performance

BRT PLANNING AND OPERATION
A normal bus has low capacity if you keep low delays at stations

Bus stop operational capacity
3500
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BRT PLANMING AND OPERATION
Speed decreases with bus stop saturation
35
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40% saturation means an average of 62 buses per hour per direction
4004 82

BRT PLANMING AND OPERATION - - - -
Capacity decreases with station boarding time...

Bus stop operational capacity x=0.4
[ —ren=02 —ren=05 —ren=1.0 | L=18m
16000 ; : : : : ;
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BRT PLANMING AND DPERATION . .
For higher demand we need stations with sub stops
176 m
36m 34m
— omomor, - —
- | | | | -

Single bus stop can have a maximum capacity of 9 thousand passengers per hour
per direction using articulated buses.

Sub stops need overtaking lane at the stations

BRT PLANMING AND OPERATION

Outside fare collection improves boarding time...

15



BRT PLANMNING AND EF‘EF!.'«.TII’.‘IN . .
Transmilenio uses sub stops and overtaking lane...

Transmilenio

BRT PLANMING AND OPERATION

BRT cannot be operated as a metro...
BRT

« Demand pattern and trunk services

Service 1 1

Service 2 2 I Service 3 3

e

It is necessary to take advantage of bus flexibility

Turning points

16



BRT PLANMING AND OPERATION

Speed and capacity can be improved with express services

Express service

& %
A semi express services

0000 <o
B

& 0090 <
©

& 0006 <%
D

4 00— 00—
D Stopping services

0 bus stop

BRT PLANMING AND OPERATION

Bus depot also needs to be efficient

1- Entrance Gate 1-

2- Administration 2.

3- Social Area 3.

4- Fuelling Area 4-

5- Cleaning area 5.

6- Spare parts supply area 6-

7- Corrective maintenance 7-

8- Preventive maintenance 8-

9- Lubrication, body repair 9-

and painting 11-
11- Parking lot 12-
12- Private parking 14
14 Parking area




BRT PLANMING AND OPERATION

You may have a wide variety of solutions...

original 0
level platform 1 1 0
outside collecting 0.33 1 0
bus convoys 0.33 4 0
sub-stops 0.33 3 0
express lines 0.33 3 40%
express lines 0.33 3 60%
express lines 0.33 3 80%

BRT PLANMING AND OPERATION

It is necessary to think on all details

Infrastructure and .

operational design
Management
Operations

Keep good
standards over time




BRT PLANMING AND OPERATION
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Walter Hook,
Kunming, China
Funded by the Hewlett Foundation

JICA
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_ BRT is Much Cheaper than Metros
TransMilenio Versus the JICA-Proposed Metro: Same Cost

TransMilenio

)
Z
O
Z
<
=
LL
x
@)
LL
92)
Z
O
T
o
O
[+
(o]
E

ITDP




£2ITDP Operations Can and Should be Self Financing

Quito: two systems at the same cost:

ITDP
The Economics of Bus Rapid Transit

Bus Rapid Transit Metros and rail

$1-5 million / km $30-200 million / km
100-500 3000 -2




ITDP

Steps One: Design the System from the
Beginning with the following in Mind:

* Operations Should Be Financed From Fare Revenues
* Bus Procurement should be paid for by Private Bus Operators
« Ticketing system can be paid for by ticketing system operator
« Stations can be partially paid for by advertisers
» Spend Government Money on Creating the Conditions for
Profitable Operation, NOT ON BUS PROCUREMENT
« Invest in sidewalks, trees, street furniture, bike parking, public
space, comfortable stations, and other amenities to increase the profitability of the system.
» Don’t skimp on quality of life.

TRANSMILENIO S.A.
Planning, Management and Control

Infrastructure Billeting (Private) Operation
(Public) (Private)




Division of Responsibility and Financing Between Public and Private Sectors

Public Sector Private Sector

» Infrastructure construction

e Bus acquisition,
(IDU)

operation and

maintenance
* Planning (City, TM)

= Fare collection system
implementation and
operation

* Development; contracting
service provision (TM)

e Control (TM)
e Resources management

(trust fund)

£oITDP
Designing the System to be Self Financing

« Do not try and save money on planning. BRT is performing Heart Surgery on your City.
You should find the best surgeons you can, not the cheapest ones.

« Carefully estimate projected demand on the planned BRT Corridors. Requires traffic modeling
« Consider shifting from Direct bus routes to Trunk and Feeder routes.

« Consider banning competing bus services in the same corridor

« Set the technical specifications for the bus at a level that potential bus operators can afford.

BRT




< ITDP
INITIAL CALCULATIONS ESTABLISHED THAT THE INITIAL FARE
FOR TRANSMILENIO SHOULD BE 40 CENTS PER PASSENGER
TRANSMILENIO

Daily operational costs (Phase I)

470 $233/ $78/
vehicles passenger passenger
X 247 X 379,260 X 670,000
Kms/day X Passengers Passengers $51§%M %
$3,005/Km 233 ! 78 !
470 X|379,260 X 670,000 $5122;1M %
X 247 + i
1] X 15
3005 |/ 52
10 3

feeder fare Manager
System Collection TransMilenio

$516MM
X 0,5%
$516MM
X40,5%

3

T0s

daily cost

40

670,000
Passengers

670,000

ILLUSTRATIVE

=$770/passenger

=$770/

Financing Sources:
System Planning

Local and national Sources

GTZ USAID

Bi-Lateral assistance agencies (e.g. GTZ, USAID)

(UNDP)

(GEF)

United Nations Development Programme (UNDP)

Grants from the Global Environment Facility (GEF)

Banks

Loans from the World Bank and other Development

Private foundations




%1oP TransMilenio Planning Costs

TransMilenio

Firm Contracted $ Amount Paid By

McKinsey & Subcontractors 3,569,231 UNDP

Investment Bank $192,308 Dept. of Transportation
Steer Davies Gleave $1,384,615 Dept. of Transportation
Landscaping/ Architectural Designs ~ $115,385 Dept. of Transportation

Total $5,261,538

3,569,231
$192,308

Steer Davies Gleave $1,384,615
/ $115,385

$5,261,538

System Planning: Connecting BRT Corridors to Each Other
and to other Mass Transit Options Can Dramatically increase
Demand AND REVENUE

BRT

BRT Corridors in Delhi were selected for political purposes and do not connect. This hurts demand and REVENUES.

BRT
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“Open” Systems versus “Closed” Systems

Open Systems

Feeder-Trunk technique




“Closed” BRT systems are more
expensive but have much higher REVENUE
“ "BRT
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ITDP
“Open” BRT systems are much cheaper but less profitable
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Taipei and Kunming’s “Open” BRT has cueing problems during peak
hours, compromising capacity and profits

"BRT




ITDP

Bogota Before TransMilenio had an ‘open’ busway. It was not
profitable.
TransMilenio

TransMilenio re-allocated the same 30,000
passengers per hour onto 1/3 as many
buses: Profits per bus tripled.

TransMilenio 30,000

1/3

ITDP

Quito also cut the old bus lines and reallocated passengers
onto 1/3 as many much larger buses, increasing profits.

2/3

Quito’s Avenida 10 de Agosto, Before and After the HCBS System was Implemented.

Avenida 10 de Agosto HCBS




ITDP
Jakarta built Asia’s first ‘closed’ BRT system:
It just breaks even. Why?

ITDP

TransJakarta did not cut parallel buses and does not have free
transfers from feeder buses.
Only 5500 out of 12,000 passengers take the BRT. The rest are on
normal buses.




“ITDP

Quito, Bogota, Curitiba all have free transfer from Feeder
Buses operated by the same authority

CHILLOGALLO MENA
COTOCOLLAO
SAN CARLOS

{ SOLANDA) /
ciLLh CENTRO v
BEATERIO HIST _ICO AEROPUERTO
=, 2
LUCHADELOS [HEESE

POBRES ORIENTE ‘ L
A OMIT? DEL
QUITE FERROVIARIA ' [Bray | SoLsLe

& =

FLORESTA

TransMilenio

60% of the demand comes from feeder buses

60%




ITDP

Closed Terminals Can Create Free Transfers for
feeder buses even on open systems.

S | |

bt '.ll.lllrﬂ'l;l mﬂ

Sao Paulo

ITDP Infrastructure Cost and Capacity
Comparison of BRT systems
BRT

Hong Kong Metro 81,000

Bangkok Skytrain $74 . _ZS,DDU - E_IEI_,_DDE
e | 21,600-32,000
Mexico City Metro 19,500 - 39.300
T T T 10,000 - 30,000
T 6 35,000 - 45,000
Sao Paulo Busways 27,000 -35,000
Porto Alegre Busway [ 23;ﬁ-ﬂ'ﬁ o
Curitiba Busway 15,000

Quito Bus Rapid Transit

TransJakarta




ITDP

Comparative BRT System Costs

BRT
Taipei Bus rapid transit 5.? n 5
Porto Alegre Bus rapid transit 27 1.0
Quito (Eco-Via Line) Bus rapid transit
(Eco-Via ) 10 1'2
Las Vegas (Max) Bus rapid transit
(a 11.2 1.7
Curitiba Bus rapid transit 57 25
Sao Paulo Bus rapid transit 114 3.0
Bogota (Phase I) Bus rapid transit 40 BB

ITDP

Cost Breakdown on Infrastructure Costs,
Bogota, TransMilenio Phase I
TransMilenio

Component Total Cost US$ Million) Cost/Km (US$ Million)
Studies and designs 4,01 0,05
Exclusive Ways 36,69 087
General traffic lanes 35,13 [ F.13
Public space! 28,79 oer
Stations? 25,51 0,6
Pedestrian overpasses 16,57 0,39
Terminals 16,72 037
Parking and maintenance areas 1716 040
Properties 20,18 088
Network services 18.57 044
Maintenance 18,57 0,54
Roads for feeder buses 15,28 038
Control Center 333 0,08
Others3 2288 0,54
TOTAL TRUNK LINES 922 B.BR




£oITDP
Financing Sources: Infrastructure

* International Development Banks

 National Development Banks

 National Government Grants

« Provincial or Municipal General Revenue

* Petrol taxes

* Road pricing / congestion charging

* Parking fees

* Land value taxation

« Sales or leasing of commercial space
near stations

» Commercial banks

* Municipal bonds

* Private Investors?

£ITDP

Sources of Financing, TransMilenio Phase |
TransMilenio
Source Percentage
Local Fuel Surcharge 46%

Power Company Privatization & Other 28%
Local Revenues

Reprogrammed World Bank Credit 6%

National Government Funds 20%




ITDP
Investing more in Stations and High Quality Urban
Design Can Increase the Status of the System and
Win Political Support: New Design for La Paz, Bolivia

ITDP

Leveraging Investment out of the Private Sector

« Government needs to know how
profitable the BRT system being
designed will be.

« Based on this profit estimate, the
technical specification for the
bus can be set as high as this profit
margin will allow.

« Holding a competitive bid among
private bus operators is key to reducing
the bus procurement cost

« Competitive bidding process is also
critical to reducing operating cost per
kilometer.

« Fixed operating payment per kilometer
gives operators an incentive to reduce
operating costs.




£oITDP R .
. TransMilenio Bidding Criteria

TransMilenio

.ITDP

Buses Should Be Selected Based on Financial
Viability as well as other considerations.

Propulsion technology Cost per vehicle (US$)

Diesel/Clean Diesel 30,000 - 100,000
/ 100,000-250,000

CNG, LPG bus 150,000 - 350,000

CNG LPG

) ) | 200,000 - 400,000
Hybrid electric bus

Fuel cell bus 1.0 = 1.5 Million

Metro rail car 1.7 - 2.4 Million




BUS OPTIONS

“Clean” Diesel

b _‘jg‘ e 11

Compressed Natural Gas (CNG
Liquid Petroleum Gas (LPG)

v (CNG)
Electric trolley (WE©)]

ITDP

High Status Buses Can Elevate System Image but
should not compromise financial viability.

New BRT Bus, Las New BRT Bus, Delhi
Vegas, USA BRT

BRT




£ITDP

Sources of Financing: Buses, Ticketing
Systems, Operations

* Revenues from the Farebox

* Revenues from Advertising/
Merchandising

« Private Investment from bus
operators and ticketing
system operators

« Loans secured by bus
manufacturers

« Bi-Lateral export banks

« International Finance
Corporation

 National Development
Banks

« Commercial banks

£ITDP

After Structure is Agreed and System is
Designed, then consider:

» How fast the money can be
made available.
Local and national sources are
much faster

« How much local control can be
retained over the BRT system
Private financing often comes
with conditions that compromise
user needs and social
objectives.

* The cost of capital from different
sources

* The allocation of risk among
stakeholders




£ITDP

Private investment into the buses is not just
about getting the money

* Privately owned buses tend to be
better maintained because they
own the asset.

« Private operators are usually
better able to negotiate a lower
price and better service contracts
for the buses from manufacturers

« Private operators are more likely
to make a reasonable choice of
bus technology not influenced by
political considerations that may
compromise service quality

« Procurement is the most typical
source of government corruption.

£oITDP
Current Financing Situation in China

Little or No National Government
Role in Municipal Public
Transport

No National or Local Gasoline
Tax exept in Hainan.
Municipalities have a lot of
revenue from the sale of land to
real estate developers.

Some cities have a licensing fee
to operate a motor vehicle inside
the city. Guangzhou it is
Y980/year and Y10/day. This
fee can be increased.

Some marginal parking revenues.




£ITDP

Current Discussions on BRT Financing in China
BRT

Metro and Highway Companies
created “public-private
partnerships”, corporate entities
which can borrow money from
state banks like the Bank of
Construction, etc.

Municipalities cannot borrow
money directly from state banks.

BRT is small enough that it does
not require approval from the State
Development Reform Committee
Beijing BRT will be a “Public-
Private Partnership” between state
construction company, the
municipal bus company, the
municipality, and other interests.

£2ITDP
Concerns about “Public Private Partnership”
for BRT Company

A Construction Company Owner
may inflate the construction costs.

A Public Bus Company owner may
have all the management problems
of the public bus company. The
city will have no recourse if the
quality of service is poor or the bus
maintenance is poor.

A bus manufacturer owner will lock
the bus operator into a monopoly
bus supplier, inflating bus costs.

If the BRT company has to pay off
loans from the ticket sales, it may
drive up ticket prices and
complicate integration of the
ticketing system with other modes.




£oITDP
Final Recommendations for Chinese cities

Infrastructure Investment
funds should come from
Municipality and Bank loans

Bus financing should come
from bus operating
companies and private banks

Create a public BRT
Corporation that can borrow
money from state banks.

BRT Corporation should not
be expected to pay for the
infrastructure from ticket
sales.

ITDP
Ensuring High Quality Service

* The BRT Corporation should not « BRT
have private investment from
bus manufacturers, construction
companies, or bus operators in
order to protect the interests of
bus passengers.

Bus operations should be
contracted out to more than one
private operator to ensure
competition

Contracts should include quality
of service targets with rewards
and penalties.




Thank Youl!

The Institute for Transportation and
Development Policy

www.itdp.org
whook@itdp.org




Bus Rapidi T ransit

A Sustainable Maobility Solution for Chinese Cities

Breakthrough Technologies Institute

\What 1S BIRII?

s BRT Is.a complete s BRT
rapiditransit system

= Family of technologies
s Advanced buses; off-vehicle
fare collection, signal priority,
passenger infermation
systems, etc.
= Rail-like operating
structure
s Freguent operation, limited
stops and express service, etc.
= Multimodal access

= Pedestrian, bicycle, feeder
services

Breakthrough Technologies Institute



The Urban Bus— BRT Continuum
BRT

Enhanced Stations,

Improved Boarding Frequent Service, Improved

Urban Bus Route Structure, Feeder services

Off vehlcle fare Pedestrlan blcycle
collection access

US BRT Initiatives

= Strong Federal Gevernment
Commitment

= US Secretary of Minetta
Transportation Norm « BRT

Minetta:

s BRT is the most cost-effective
transit investment available.
US Federal Transit
Administrator
= Government “vigorously.
supports” BRT
Legislation pending te make it
easier to invest in BRT
Federal government created a
consortium of cities interested in
BRT

Breakthrough Technologies Institute




e '\ San Juan
; “] ; . L_E
# Demonstration Sites L

@ Consortium Members -

\Why BRT?

s New roads do not selve congestion
problems

n Withini4 years, almost all' new. capacity’is
filled

= New capacity increases operation and
maintenance costs

= In Virginia, growing ©&M costs soen will
constitute most ofi the road budget




\Why BRT?

BRI performs as well or
better than rail - us

Transportations Research Board,
TCRP-90

= Capital costs can be a
small frraction of the cost
of rail

= In US, operating costs
also appear to be lower

= Implications:

= Can build more capacity.
for same investment

= |_eaves resources for
other priorities

Why BRT?

s Significant air
guality benefits

s _ower NOx
emissions than US
cars

= Significantly lower
PM 2.5, greenhouse
gas, and other
emissions than
electric rail based on
coal

= BRT

TCRP-90




PM 2.5 Emissions
PMI 2.5

(Grams/Passenger Mile: Washington, D€ Scenario)

( 1 DC )

Breakthrough Technologies Institute



CO, Emissions
CO,

(Grams/RPassenger Mile:  Washington D€ Scenario)
(G DC )

Breakthrough Technologies Institute

Why BRI
Al Quality

= Results consistent with 2001
International Energy Agency
study.

= Buses “offer the most ....
environmentally-firiendly mode of
motorised travel on the planet.”
= Bus-dominated' transport can
cut CO2 emissions by 100%
compared with car-dominated
transport
= Advanced diesel technologies
can significantly reduce CO,
PM, and HC emissions
compared with standard buses




Why BRI?
Al Quality

= Bus air quality will
continue to Improve

TABLE 7. DL EAMSSI0NT STAMBANDE FoE MO AND PR THBOLGS 2010,
LIS ane EL (oKW

=0

Pacedel ¥eur
001
7003
7003

Source ( ): Fulton, Lew, Sustainable Transport: New Insights from the IEA’s
Worldwide Transit Study (2001)
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|_0s Angeles

Key Eacts:

Populatien: 16 million (metro area)

City prohibited spending| local tax
dollars on; metro construction in 1998

Mayor, City Council members went to
Curitiba

Committed'to 2 phase implementation
of BRTf

u Over 560 kilometers new: service

Curitiba
BRT
560

_0s Angeles

Phase 1 (Rapid bus, not yet BRT)

= Simple Route Layout
Frequent Service
= In some cases, 90 sec headways
Less Frequent Stops
Level Boarding
Color-coded Buses and Stations
Bus Signal Priority
Passenger Information System
7 corridors currently open
= No exclusive lanes

Regional Transit Network
Metro Rapid
Phased Implementation

Breakthrough Technologies Institute

il
BRT)

/,xxw_x;ffff/ \




_0s Angeles
Phase 2

= Exclusive Lanes

= Higher Capacity Buses

= Multiple Door Boarding

= Off-Vehicle Fare Collection

= Feeder Network

= Coordinated Land Use Planning

60 foot, articulated, BRT vehicle
manufactured by NABI
(Compressed Natural Gas).

60 BRT
NABI

|_0s Angeles

n Performance (Wilshire corridor
rapid bus)
= Corridor ridership increased 42%
(to 90 thousand! trips/day)
= Operating speed increased 29%

s Cost/passenger mile decreased
24%0

Ly Eas Sy st B S ey Fils

Wilshire Metro Rapid




os Angeles

s Cost

= Roughly $120 theusand per kilometer
= 5 stations
= Y2 signal priority:
s Phase Il usedlexisting bus fleet (CNG),
s0 no additional costs for buses

Los Angeles
Comparison with' Light Rail

Rapid Bus (Wilshire) LRT (Gold Line)
( ) ¢ )
Cost/km $102, 000 $38, 000, 000
/
Weekday Boardings ST0N0J00) 15, 000
Average speed 22.5—48 km/h 37 km/h
Ridership +42% -60% (below projections)
-60% ( )

10



Pittsburgh

s Key facts:

Population: 1.26 million
4 busways (not fulllBRT)
= 3ibus oenly; 1 allows private cars
29.8 km bus enly;
Mountaineus terrain
= Requires significant tunneling
= Increases costs

Pittsburgh

East Busway
Opened in 1983
14.6'km
9 stations
Cost: $183 million
30,000 weekday boardings

11



Pittsburgh

\West Busway
Openediin 2000
8ikm
6 stations
Cost: $258 million
10,000 weekday boardings

Pittsburgh

South| Busway
Opened!in 1977
7 km 7
11 stops
Cost: $27 million
11,000 weekday boardings




Pittshurgh
Comparison with Light Rail

Busways (3 exclusive) | LRT
G )
$468, 000, 000 $937, 000, 000
Cost/km $15, 700, 000 $23, 300, 000
/ (reconstruction )
Weekday Boardings: |51, 000 24,000

Cleveland

s Key Facts:
s Population: 2.25 millien (metro region)
n Will be first full-featured BRT in the US
Construction began October 2004
= Completion Date: December 2008

13



Cleveland

s Key facts:

60 foot, diesel/electric hybrid vehicles
Left and right side boarding

Space for en-street parking and deliveries
Integrated bike lanes

Expanded sidewalk space to support retail
and cafes

Cleveland

39,000 daily’ riders; (projected| 2025)

» Cleveland LR currently carries about 10
thousand! weekday; riders

11.25 km
$168 million (projected)
= 315 million per km

= Includes a complete recenstruction of the street
and sidewalks, plus installation of new: bike and
pedestrian facilities

3.9 /(2025 )
. LRT

14



Boston

Population: 3 million
BRT designed toibe 5th line of Boston’s rail system
3 stage project

= Phase 1: Open

= Phase 2: Expected 2004

= Phase 3: Expected 2010
Like Cleveland, will be full-featured BRT when
complete

]00)

18 meter, articulated, CNG, 104
passenger capacity

18 CNG
104

Boston

s Phase 1
Dedicated busilane on surface street
Connects south suburbs to downtown
Buses runi every 5 minutes or less
Silver Line ridership increased 95%iniene year
90% of riders rate service as “good to excellent™
Cost: $40 million

1




Boston
Phase 2

n Initially will'be a separate BRT line from Phase!|

= Tunnel connecting Seuth Station (commuter: rail)
with LLogan airport

Phase 3
s Tunnel cennecting Phases I and Il
Projected to carry 60,000 riders per

day when complete
= Blue line rail has 56,000 daily beardings

Challenges

= Public acceptance

= Buses have a poor public
image due to decades of
under-investment

= Funding

= Policies tend to faver more
expensive rail investments,
despite clear performance
advantages of BRT

= \ehicle availability
= Mostly standard buses

= BRT product beginning to be
introduced

16



OpportunIties

s BRT as part ofia
breader project to
revitalize key urban
corridors

= Cleveland

BRT as part of new
road-infrastructure

= Toll lanes
BRT as an upgrade to

existing, popular bus
routes
= Los Angeles

More Information

WWW.gobrt.org

vincent@fuelcells.org
202 785-4222

Breakthrough Technologies Institute

17



BRT Planning Guide

Bus Rapid Transit
Flanning Guide

GTZ's Sustainable Urban
Transport Programme

www.sutp.org

Lloyd Wright
University College London

Lfwright@usa.net

Contents

BRT planning resource

U Step-by-step review of
BRT

U Extensive photos, graphics,

and design examples
U List of BRT publications
web sites

Oo0o0o
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BRT planning process

I. Project preparation

Stage |: Preparation

Stage II: Analysis

= Political vision

= Legal basis

= Project team/structure
= Work plan and timeline
= Planning budget

>

= Background analysis
= Stakeholder analysis
= Data collection

* Modeling

—>!

Stage lll: Communications
= Public participation

= Existing operators

= Marketing plan

= Public education plan

1. Design

Stage I ions
= Corridor identification
= Feeder services

= Service options

= Passenger capacity

= Contingency planning
= Customer service plan

¥

Stage V: Business structure
= Business structure

= Institutional structure

= Incentives for competition

= Operational cost analysis

= Tariff options

= Revenue distribution

v

Stage VI: Infrastructure

Stage VII: Technology

= Conceptual study vs.
detailed study

= Busways, stations, terminals,
depots, control centre

= Utilities, landscaping

= Cost estimation

= Vehicles

= Fare collection systems

= Intelligent transport systems
= Technology procurement

i

Stage VIIi: Integration

= Pedestrians, bicycles, other
transit systems, taxis

= Auto restriction measures

= Land use planning

I1l. Impacts

= Traffic impacts

= Economic impacts

= Environmental impacts
= Social impacts

= Impacts on urban form

Stage IX: Impact analyses

IV. Implementation plan

= Timeline and work plan
= Financing plan

= Staffing plan

= Contracting plan

= Construction plan

= Maintenance plan

= Evaluation plan

Stage X: Implementation plan

I . . .
. g —
. / . .
1. . -
. . Lyl =
o g .
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Training packages

Avallable pecember 200 2004 12

O Module 3a and 3b: Mass Transit (] 3a 3b:
Options and Bus Rapid Transit

4 Module 3c: Bus Regulation and a 3c: —
Planning — Bus Sector Reform

O Module 3d: Preserving and a 3d:

Expanding the Role of Non-
Motorised Transport

fJ "('7‘ ;:,'_:T.-..,L';,*;;;"‘%\ _
RN ' P L\ (R

GTZ Sourcebook
GTZ

English version can be
ordered by contacting:

Transport@gtz.de Transport@gtz.de

Full version of Sourcebook 2005 5
translated to Chinese,
available in May 2005.




BRT planning:

The next phase

To be published in mid-2005
2005

Funding organisations
O Hewlett Foundation
O Global Environment Facility

Qa
Q

Coordinating organisation
Q Institute for Transportation
& Development Policy (ITDP)




World Resources Institute

Washington, D.C.
www.embarq.wri.org

it
éu cilirs on the move

Xian Bell Tower

) Mexico’s Plaza Mayor A
Shanghai’s Bund
) dilies on the move




Sustainable Cities

it
§| Gilies on the move




MENTS OF AN URBAN REGIO

Security Economy Amenities Housing
Free time Culture Symbols Society
Cost of Crime
Urban Living

A\ = %4
[ Face-to-face S

Interaction Eﬁ% ARQ
7 18925 o e panve

,IA,.f‘ Gilies on the move




Policy Strategy,
implementation,
technologie

4) :

“sustainable transport”

2)

3) Operationalization: Goals and challenges

for clean air,
Access, and safety/security
3) :

it
éu cilirs on the move

Bus Rapid Transit

Bogota: Transmilenio v/ienna. Almost car free

Old city, LPG buses

London: Congestion

Charge

it
éu Gilies on the move




Shanghai — Buses
Stuck In Traffic

Xi’An — Buses lined up Hanoi —and some Chinese
cities balancing bikes and

At the South Gate

buses

it
éﬂ cilirs on the move:




*Unfortunately dozens of other o 2/3
mega-cities nearly as bad, a

few worse
. L ?

W

| diiesomthe move

EMBARQ's ROLE (w GEF/W Bank): DEVELOP CLEAN
BRT FROM THIS CHAOS
EMBARQ / -




Fare Structure
Marketing Strategy
Safety and Security /
Travel Information
Physical Design

Urban Design

Sound Management
Network Structure
Route Structure
Service Frequency
Service Span
Station Spacing

Integration with other

= exclusive corridors

Light Rail with

ions de

$USD / k

excl. corr.

15to 25
Metro Elevated 30to 35
Underground 30to 35

Adupted by SETRAVI from World Bank.- Armstrong W. Allan.- 1989.- World Bank.- Documento 525




(EMBARQ
. (EMBARQ

0 (<15 ppm)

BRT Makes Bus Systems Healthy Enough to
Afford Wise Choices to Clean the Air

BRT EMBARQ
Y dillies on e move




BRT ONE IMPORTANT PIECE OF
A SUSTAINABLE CITY

BRT

EMBARQ




O BRT

BRT EMBARQ
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* Created at WRI by Shell Foundation

* Mission is to work closely with
empowered forces in urban areas to solve
transport/environment problems

/
* Working in Mexico City and Shanghai

* Now in Xi'an, Pune and Hanoi Visit us at

http://www.embarg.wri.org/en/index.htm

11



BRT Development In China
- Challenges and Opportunities

Kangming Xu —International Consultant

The Challenges




Urban Transport Programs in 80’s

SHarplial's » P WO o
| Kalidoseopic- o 7
"hanges & =

48

Urban Transport Programs in 90’s




Vehicle Ownership in Beijing

From

To

Years

0 1,000,000

48

10,000 100,000

20

1,000,000 | 2,000,000

6

Growth Trend of Vehicle Ownership

600

500 -

400 A

Vehicle ownership (million)

Source: Tsinghua University, State Council DRC

1995 2000 2005 2010 2015 2020 2025 2030

High growth
scenario
(12%lyear)

Low growth
scenario

(8.8%lyear)




Energy Issue

500.0
400.0

300.0

/// 7

/

200.0

B77™ Million tons

100.0 r

%

,////////

//////”
_

//

///

////////

-

Oil Demand from
Transportation

. Supply Gap

>
/ ////

B

f omestic

0.0

2000 2010

Source: IEA

2020 2030

2050 | production

Capacity

Energy Issue

Oil

Daily

(millions barrels)

« If crude oil price increase
$10 Dollars per barrel, it
will cost China 7 Billion
US dollars extra for
importing oil every year.

* Second largest oil

Consumption 53 consumption nation after
the United States.
. 10
Production 35 70
Import 18




Environmental Impacts

* Vehicle emissions
contribute 60% of
air pollution in large
cities

60%

Elder Population On the Rise

* Elder population (age 60+) exceeds. ,
130 million and counts for 20% of § .
the elder population in the World.

. 60
1.3
20%




Potential Impacts of Traffic Congestion

Population No. of Cities
> 2,000,000 13
>1,000,000 42
>500,000 270
In 2002, the GDP from cities accounted for
60% of the national GDP
2002 GDP GDP 60%

Better Use of Road Space

d|'||u_r.

Need a Wise Strategy to Address
Urban Mobility,




Clean Air — CO, Emission
co,

150+

120+

90-

60

30+

O_

%

S

Reducing Oil Consumption — Energy Security




Need A New Solution

Urban Transport Development Strategies

Find A Way Out!




Urban Transport Development Strategies

Let’s focus on moving people and goods, rather than cars.
Let buses running fast,
Keep bicycles on most streets,
Provide a safe environmental for pedestrians,
Move goods more effectively.

Urban Transport Development Strategies

If focus on dealing with traffic jams & gridlock,
You get a “Vicious cycle”, or a “Dead End”




Philosophy

» Excessive car use is a PROBLEM;

* Priority must be given to moving people;
 Public Transport is the best solution;

* BRT is quick and cheaper solution.

Bus Rapid Transit

10



Development Strategies

BRT Development Strategies

 Integration with Urban Development;
* Integration with Major Transit Demands;
* Integration with Other Public Transport Modes;

* Integration with Short-term Infrastructure
Improvements.

11



Integration with Urban Development

Implement BRT corridors to connect suburban
new towns and city core;

Implement BRT corridors on Ring Road
systems

Integration with Urban Development

12



]

Develop BRT on Ring Roads W

| Previous Recommendation: .L.S_‘P -

28km Proposed Elevated Roadway ~ Fuw

Adopted
Recommendation:
BRT Boulevard on
the Middle Ring
Road

Integrate with Major Transit Demands

e ps BT Lt Pras

* Implement BRT on high
demand corridors to
provide fast and reliable
transit services for more
passengers.

13



Integration with Other Public Transport Modes

* Integration with Metro
— Supplement
— Extension
— Transition
— Replacement

Integration with Other Public Transport Modes

 Integration with Bus
—Trunk and Feed A\
—Transfer and Integratio®

14



Integration with Short-term Infrastructure
Improvement Projects

» Consider BRT options for roadway improvement projects.

Integration with Short-term Infrastructure
Improvement Projects

Beijing Nanzhongzhou BRT Corridor

15



Convert Busway to BRT

Program Tasks:

» More effective busway
 Bus Route Optimazation
* Bus Fare Reforms

* Better Buses

#>Kunming BF
Project :

Resources

16



National Policy

*Premier Wen’s
endorsement: “Giving
. public transport priority is
“ a right strategy for urban
and transport development
in China.”

*Ministry of Construction
. 38 “ Policy 38 “Public

Transport Development
” Policy”

. 93 520 State Council Policy 520
“Promote BRT
“ Development in Chinese
Cities”

Domestic Experiences

o *BRT Network Planning
Experience

*Beijing, Shanghai, Chengdu,
Xi’an, Chongging, Hangzhou.

*BRT Corridor Planning
. Experience:

*Beijing, Chengdu, Shanghai,
Chongging, Shengyan,
Hongzhou.

* Implementation Experience

* Beijing

17



Domestic Technical Resources

. * The Energy Foundation BRT
Program Provide research
grants and technical supports

. * BRTChina web site:
http://www.brtchina.org http://www.brtchina.org
. * BRT Technical Center (early

development stage funded by the
Hewlett Foundation)

International Resources

* International Organization
» The World Bank, GEF and etc.

* Private and Company
Foundations

* Hewlett Foundation, Packard

Foundation, Shell, Volvo and
etc.

. * Non-government

rganization
. GTZ IDTP organizations

e GTZ, IDTP etc.

18



Development

Trend

BRT Development Trend
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Suggestions

N *National Level
. *Development Policy
. eInvestment Policy
. eTechnical Research
. City Level

eDevelopment Policy

«City Planning

eInvestment Policy

*BRT Management
Structure

*Traffic Management
eComprehensive Transport

Why Do We Need BRT

It benefits everyone

20



Beijing BRT Photos

. The BRT Bus

Beijing BRT Photos

The BRT Bus
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Beijing BRT Photos

The BRT Bus

Beijing BRT Photos

The BRT Bus
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Beijing BRT Photos

Before

Beijing BRT Photos
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Beijing BRT Photos

After

Beijing BRT Photos

After
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Beijing BRT Photos

After

Beijing BRT Photos

After
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BRT Photos

Jing

Bei

BRT Photos

jing

Bei
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Beijing BRT Photos

After

Beijing BRT Photos

BRT Northern Terminal
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Thank You !
!
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