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BRT Standard

old-standand BRT
BE Points arabove
Gold-standard BRT is consisient in almest all respects with
intermadional best practices. These corridors achiewe the
highest level of operational performance and efficiency
while prowiding a high quality of service. The gold level is
athiesable on any comidor with suffident demand fo jusdify
BRT imvesiments. These coaridors hawe the greatest ability
o inspire the public aswell as other cifies.

Sibrer-standard BRT

T0-84.9 points

Sitrer-standand BAT includes most of the elements of
intermafional best practices and is likeky bo be cost-
effective on amy oorridorwith sufficient demand bo jushify
BRT imvesiment. These comidors achiese high operational
performance and quality of serdce.

Bronze standard BET

EE-£9.9 points

Bronre-standard BAT solidly meets the definition of BRT
and is mostly consistent with intemational best praclices.
Sronze-standard BAT has some characteristics that clerate
it abmve the BAT basics, achiewing higher operational
efficiencies or qualily of service than basic BRT.
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APPLICATION TO 73
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Cower Photo: The Rainkow BRT system in Pune/Fimpri- Chinchwad, India
has transiormed the ciby.
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BRT Design Best Practices
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Yichang BRT

YICHANG, CHINA
=]

Ranking: Gold
Corridor Length: z3kcm

Riders per Day: 240,000

Notable Strengths: Yichang's direct senvice
system uses passing lanes to allow 2 wide range
of routes to banefit from the BRT comdac

Areas for improvement: The 8RT comidor
would benefit from mace continuous bicycle paths,
bicycle parking, 2nd the planning bke share
System 10 mprove ACCess to stations.




BRT Design Best Practices

MOVE

MOVE—CRISTIANO MACHADO

BELO HORIZONTE, BRAZIL
O

Ranking: Gold
Corridor Length: 7.1 km
Riders per Day: 185,000

Notable Strengths: WOVE 8RT has ceated
very high capacity BRT corridors in aroas with high
demand. The BRT corridors continue into the heart
of the city, whese demand is the highest but space
Is at the greatest premium.

Areas for Improvement: The 88T comdor
would benefit from more tura restrictions, to
minimize delay at he commidor
would also beneft i block crosswalks
to create more disoct access to stations outside
of downtown.




BRT Design Best Practices

TransMilenio

SUBA

BOGOTA, COLOMBIA
[T

Ranking: Gold
Corridor Length: 13km

Riders per Day: :120,cc0

Notable Surengths: Transmisnio introduced high capacity BRT to the
world. 215 able to mave people to 2 degros that equals and axcoeds many

matro systems.

Areas for iImprovement: Trarsmilonio has boen so saccessful that ot has
xparenced overcrowding. More froguent bus sarvice and netwark expansion
wauld help to aloviate these Issues.

Metrobus

9 DE JuLIO

BUENOS AIRES, ARGENTINA
|
Ranking: sibvor

Corrigor Length: 3.ckm
Riders per Day: 255,000

Notable Strengths: The 9 de jullo BRT comidor makes sffective use of
public space on one of the widest urban artorials In theworlkd. To allow buses
with right sids doors to use the opan comidor, busss drve on the left Passing
lanes further Increase capacity along this busy comdor, quickly maving
people through the haart of the city.

Areas for Improvement: Off board fare collection would further Improve
bus speeds and reliability on the corridor. Umited stop 2nd expross semvices
could be Introduced to take better advantage of the passing bines on the
corridor.




BRT Design Best Practices

Metrobas

LINEA 3
MEXICO CITY, MEXICO

Ranking: Sikver
Corridor Length: i km

Riders per Day: 140000

Notable Strengths: Located on a hugh-domand cormdor, the
Matrobls Linea 3 has hugh quality buses and stations, froquent
senvice and good comnections $o Metro stations and the fver
othor Metrobds cormidors.

Areas for Improvement: M otroboswould benefit from

fare Integration with the Metro systom, bettor intersaction
s, 2nd bettor Integ with the grawing bicycle

natwork. Marcopolo §

Rea Vaya

PHASE 1A

JOHANNESBURG, SOUTH AFRICA
0 S —

Ranking: Siver

Corridor Length: askm

Riders per Day: 43,000

Netable Strengths: Rea Vaya has high qualey stations,
and potential to easfly inzease capacity over ime, 25 domand

Increases oo the corridor. The commider comsects through the
downtown.

Areas for improvement: the corndor needs better
maintenance of Infrastructare and better enforcemant of the
exclusive bus lanes

CTfastrak

HARTFORD-NEW BRITAIN
HARTFORD, UNITED STATES

Ranking: sik o

Corridor Length: g 4km

Rigers per Day: 14, 000

Notable Suengths: CTfastrak ropurposed an unesed
froight ral corridor as bus rapid transit, minimiz ng delys
2t Intorsections. The comdor offors a direct service model,
whore routes operate on part or all of the comdor as well
2s off the cormdor.

Areas for Improvement: The coridor would benefit from
xtending full BRT troatments into downtown Kartford. Want
timeswould be reduced by extending prook-of payment fare
collection to all routes on the corridor.

Rainbow BRT

CORRIDOR 2: SANGAVI KIWALE
PIMPRI-CHINCHWAD, INDIA
e e
Ranking: sronzs (design)

Corridor Length: 14k

Riders per Day: 120,000

Notable Strengths: The Rainbow BRT 5ystem Introduced
BRT In 2 challenging transportation context

Areas for Improvement: implomenting off baard fare
collection 2nd better Intersection priartty would imcrease bus
speads along the comider.




BRT Standard Scoring Detail
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The BRT Standard Scorecard

This scorecard shows the criteria and point values that make up
the BRT Standard, followed by a detailed description of each.

CATEGORY
BRT Baskcs (vs. 26-37)
Ddicatad Right of Wy
Busway Alignment

Off Board Fara Collection
Intersaction Treatments
Platform. lavel Boarding

Service Planning (pr 38-44)
Multiple Routes

Exprass, Limfind-Stop, and Local Servico
Control Canter

Located in Top Ten Coridors

Damand Profile

Hours of Operations

Mulis-Corridor Network

Infrastructure (e 45-52)
Passing Lanes at Stations
Minimizing Bus Emissioas

Stations Sat Back from Intersections
Canter Stations

Pavemant Quality

Stations (». 53-57)
Distances Botwean Stations
Safe and Comfortable Stations
Number of Doors on Bus

Docking Bays and Sub-stops
Sliding Doors in BRT Stations

MAX SCORE

CQATEGORY MAX SCORE
Communications (p». 58-59) 5
Branding 3
Passenger information 2
Access and Integration (»» 60-65) 15
Universal Access 3
Integration with Other Public Tramsport 3
Podestrian Access and Safety 4
Sacure Bicycle Parking 2
Bicycla Lanes 2
Bicycle-Sharing Integration 1
Operations Deductions (r» 66-72) -63
Commercial Sposds -10
Puak Passengers per Hour per Diraction (pphpd) -5
Balow 1,000

Lack of Eaforcament of Right-of Way -5
Significant Gap Betwoen Bus Floor and Station Platform -5
Ovescrowding -5
Poorly Maintained Infrastrocture -14
Low Paak Frequancy -3
Low Off Paak Fraquency 2
Parmitting Unsafe Bicycle Use -2
Lack of Traffic Safoty Data -2
Buses Running Paralial to BRT Cormidoc -6
Bus Bunching Y
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Conceptual Planning and Design

Comparing modes in a pre-feasibility analysis

Planning costs
Capital costs
Operating costs

Maintenance costs

Concept plan

and design from
criteria set in the
Feasibility Study

Capacity
Speed (travel time)
Mode share potential
Reliability

Service frequency

Performance

Comfort
Safety
Integration potential
Scalability
HEls Operational flexibility

Impacts Economic, Environmental, Urban, Social



Full Network Planning

Even if a city is only

constructing a single \
corridor, it is recommended
to conceptually plan the

entire network N g . —

= Ensures future ease of

transfers / —

* Allows testing of
additional service

scenarios




Modelling Activities

Status of existing transportation
model

Mapping of existing bus and minibus
routes

Additional surveys and counts

Addition of micro-zones (especially for
feeder areas)

Demand model interface with
financial model

Micro-simulation and meso-level
modelling for traffic impact analysis

10



Planning Components
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Operations Plan

Business Plan

Marketing &
Communications
Plan

11



(Project management, communications, budget, time management, MIS, risk assessment, quality assurance, probity)

Communications
Plan

Communications
strategy

Communications
management
System branding
Marketing plan
Marketing
campaign

co0 0 O

0 oo dogooc0 0o oo

Operations Plan

Demand modelling
Corridor and network
development
Operational
characteristics

Fare structure and policy
Financial modelling
Traffic modelling
Economic analysis
Strategic Environmental
Assessment

Social Assessment

NMT integration
Vehicle specifications
Fare systems plan and
specifications

ITS specifications

Infrastructure Plan

Infrastructure cost
astimation

Civil works design
Traffic management
design

Station design
Depot design

Land acquisition
analysis
Environmental
Impact Assessments
Landscaping and
artwork plan
Construction
disruption analysis

C 0 0 do0 0O o

Business and
Institutional Plan

Business structure
Institutional Plan
Operator contracts
Station services
contract

Industry Transition
Plan

Finance Plan

Land value capture
Advertising
contract(s)

oCcoD 0O oo Co

Standard BRT Planning Structure

Project Management

12



Project Team Structure

Manager

If

GIS Specialist

il
il

ITS Specialist

{

Legal Specialist

Manager

Marketing Specialist

Contracts Specialist

13



Project Time lines

L ] ©
Time lines
l '
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Financial modelling Fare Equipment & Service Contract | g
I T ap
o
Sininans | security protocols Station Services Contract [l % -,3
Business [ structur : 1 0
—
Plan Industry negotiations Vehicle Operator Contracts | - o
©
Institutional Plan Industry Compensation I 5 b
1 e
Finance Plan hcb (o]
I - g
T | I -
Communications [ ] 3 Qo
Marketing & Plan i | E ‘06
Cqmmum- Marketing Plan Marketing Launch Contract o =
cations Plan : ! ! o
and Branding ] | ﬁ c
>
n b=}
e T e e R
e
&:e?f'led | Construction :
il : | NMT Construction
€————— 8-16 months ] e 12-24 months —>| < 1-3mo. -
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Conceptual Planning and Design in BRT Standard

Dedicated Right-of-Way

8 points maximum

Adedicated nght of-way 1svital to onsuring that buses can move quickly and enimpadad by
congestson. Physical design s critical to the solf-enforcoment of the right-of way. Dedicated lanes
matter the most In heawily congested aroas where it is harder to take 2 lane away from mixed traffic to
dadicato It as 2 busway.

Dedicated lanes can be segregated from othor wehicle trafic n different way s but phy sical ssparation
ty pically results in the best compliance and the sasiest enforcemant. Phy sical separation ncledes

2 physical impediment to entering and exting the lanes. Some phy sical barniers, such as fences,
proventvehices from entering and exiting bus lanos entirely, whie other barriers, such as curbs, can
be carefully mownted to enter or axnt the bes lanes. In some designs the bus stations themsshves can
act 25 barriors. Some pormeabilety Is generally advised, 25 buses occasionally break down and block
the besway or otherwise need to leave the cormdor.

while the definttion of 3 BRT corridor roquires at loast 3 kilomaters (1.9 miles) of dedicated bus lanes,
this element evaluates the qualty of the segregation throughout the corridor, including secticns
without dedicated lanes.

Busway Alignment

8 points maximum

The busw 2y Is bast located where conflictswith other traffic can be minimiz od, especially from turning
movements from mixed traffic lanes. In most cases, a busway in the central verge of 2 roadwy
encounters fowar conflicts with tumning vehicles than those adjacest to the curb due to alley < parking
lots, and so forth. Additionally, whie delivery vohicles and taxis generally require access to the curb,
the central verge of the road usually remains froe of such cbstructions. All of the design coofigurations
recommendsd balow 2re related to minimizing the risk of delay s caused by terning conflicts and
curbsido access.

BRT Basics: this i 2n element of BRT deemsd ossential to true BRT corndors. A minimem score of 4
must be achioved on this element for a corridor to be defined as BRT.

BRT Basics: this is an olemont of BRT deemed essential to true BRT corridors. A minimem score of 4
must be acksaved on this elemant for a corridor to be defined as BRT.

Scoring Guidelines: this scoring is wotghted using the parcentage of the cormdar of each particular
configeration multipiod by the points associated wath that configeration and thos adding those
numbars togother.

Scoring Guldelines: the score & calaulated by multiplying the percentage of the cornidor that has
each type of dedicated right-of way for BRT senvices by the number of points associated with the typo of
dedicatson. Comidor segments that permit the wse of taxis, motorcycles, high-occupancy wehickes, and
othor nosemergency vehicles are not considered to have dedicated lanes.

Physicay separated, dedicited tnes 2

Color-dfferartiated, dedicatod Ines with no physical sepamation é %, of cormidos with #ypa of
Dodiced Linds saparated by 3 painted Ine 4 oo g
No cedicatod Banes [

Corridor Configurations POINTS WEIGHTED BY
TIER 1 CONFICTRATIONS
Twoway median-3kgmad buswy In ho contral varge of 3 two-way 10ad 8

Bus-oaly corridor whera Mere s 3 fally exclushve fght-of-way and no paralicd
reXed rafMic, such 35 3 tansit mal (e . Bogotd, Colomatz; Caritita, Brark:

and Quito, Ecusdor) or 3 comvertad rall corridor (2§, Cape Town, Seuth Arica, 8

ad LosAngoies)

Busway that nns adjacent to 21 sdge condifion Iike 3 watarfront or park 8

whare thare 2 fow intorsections 10 Cuse conflicts

Busway that runs two-way on the 200 of 2 onaway sroet 3

TIER 2 CONTICLRATIONS

Busway that ks spit into two cac-way paks on separato stroats, with cach bus

lane cantrally ;xeg.nad In e roadway 5 mggﬂ'
Busway 21gnod 1o the ouer carb of the Centrat roaoway on 2 stroet with 3 A ,:!;‘k:n
contrat 1 and paraflof service road

Boanay 20gnec 1012 lonar curd of 10 »20vica 195d 00 3 wredwTh 3 cenral
TOOW 3y 350 paraliel service 103E. Suen Iy Moat be phyxkally »6paraned from ochar A
1T 0N 190 33V KR 1030 10 FCRV e pOITt

Bowwzy 1531 s 2081 TEO0 WD 0NG-WaY Paks 0 33pFE alroses, WEN 63ch bus lane
Aigred 10 %o alib

TIER 3 CONSIGURATIONS

V;%mﬁm«:ﬂ&UGFMSM:N In 3 single median Lane that 1
NON-SCORING CONFIGTRATIONS

Cort gned busway on 3 Woway mad 0

-
=
3
-
-
<
-
H
@
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a
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Conceptual Planning and Design in BRT Standard

é EXAMPLE OF A TWO-WAY EXAMPLE OFA BUS-ONLY CORRIDOR WITH g
5 MEDIAN-ALIGNED BUSWAY EXCLUSIVE RIGHT-OF-WAY g
= TIER 1 CONFIGURATION TIER 1 CONFIGURATION 2
: 8 POINTS & POINTS :
z 3
z 2

\ e ¥y SO
EXAMPLEOFA TWO-WAY MEDIAN-ALIGNED EXAMPLE OFA BUSWAY THAT RUNS TWO-WAY
BUSWAY WITH PASSING LANES ON THESIDE OF A ONE-WAY STREET
TIER 1 CONFIGURATION TIER 1 CONFIGURATION
A POINTS & POINTS

16



Conceptual Planning and Design in BRT Standard

Z  EXAMPLE OF A BUSWAY CENTRALLY ALIGNED EXAMPLE OF A BUSWAY ALIGNED TO THE INNER g
2 ONAONE-WAY STREET CURB OF THE SERVICE ROAD ON A BOULEVARD-TYPE ]
2 1iER 2 CONFIGURATION STREET WITH A CENTRAL ROADWAY AND PARALLEL 3
I 3 P0INTS SERVICE ROAD -
3 TIER 2 CONFIGURATION ?
@ @

A POINTS

A (WIS - W o
EXAMPLEOFA BUSWAY ALIGNED TO THE OUTER CURB
OF THE CENTRAL ROADWAY ON A BOULEVARD-TYPE
STREET WITHA CENTRAL ROADWAY AND PARALLEL
SERVICE ROAD

TIER 2 CONFIGURATION

A FOINTS

17



Conceptual Planning and Design in BRT Standard

Off-board Fare Collection

8 points max imum

Offboard fare collaction is one the most important factors In reducing travel time and Improving the
PRSSONZOT EXPrionce.

3
i

s o : : :' Prasently, the two most effoctive 2pproaches to off board fare collection are “barrier controlled,”
ey : 1T whaso passangers pass through 2 gate, turastile, or chackpoint upon entering the stationw here
i A thelr ticket Isvershied or a fare Is deducted, and “prock of pay ment,” where passangers pay at a kiosk
M WS o and colloct paper tickats or passwith the pay ment marked that Is occasionally chocked on board the
W= o : :: o veohiclo by an inspector. Both approaches can significantly reduce delays. However, barries controllod
e 4t o Y : ts slightly proforable because:

W= - * Itis oasior to accommodate multiple routes wsing the same BRT infrastrecture, without modifying the
WP = a ontire fars collection systom for the entizo urban transat netw ock;

W -

-

* i minimizes faro evasion, as every passenger must have his/her ticket scanned in order to snter the
systemversus proof of pay ment, which requires random checks;

* Proof-of payment can cause anxiety for passengers who may have misplaced tickats;
» The data coliectod by barrker-controlied systems spon boarding, and sometimes upon alighting, can
be useful i futere system planning.

On the other hand, proof-of- pay ment systems on bus routes that go beyond BRT corridors extend the
banefits of time savings to those sections of the bus routes that lie beyond the BRT corridor.

A third 2pproach, onboard farevalidation, directs passengers to puichase ticket s/ fases before
boarding and validate them on thevehscle through rapid elsctronic eaders available at sl bus doors.
Whils this provides time savings for passengers, It Is not as efficient as basries- controfled or proof-of
pay ment systems.

= -
c =]
= -
- =
— -
- -

o
S S
- -
o e
< =<
- -
= -
BN =
3 3
= =
- -
- -
o o
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BRT Basics: this i an olemont of BRT doemed ossential to true BRT corndors.

Scoring Guidelines: to ba cligible for scoring, ofi-board fare collection aeeds to occur during all

.
« operating hours. Scores are weighted by the percentage of either stations or rostes on the corndor that
= wtiize that payment systom. The maxmum scoro for this element &5 8 points.
o
«
> Off-Board Fasre Collecbon (Durisg All Operating Hours) WEICHTID BY
: Barrier contolied E] % stations on comidor
o % roetes using commder
o Frookof paymant 7 [ nn:s:;!uam
o
S % rowhes using cormder
Onbeard faravaidation— 3k dooes ) promy oo rton

Tor
A Wosk solls tickets foe
the proct of payment
systom usad In LasVegas,
Nevada

Tumstles controd Jccess
Into Transikarta’s
stations In Rkana,
Indonesia.



Conceptual Planning and Design in BRT Standard

Plattorm lows boarang
. sposds boardng and
Intersection Treatments gptng At
ind3
7 points maximum
Thare are several ways to reduce bus delays at intersactions, all of which are amed at incroasiag the
groen-signal time for the bes lane. Forbidding terns across the bus lane and minemiz ing the number
of traffsc- signal phases where possible are the most important. Traffic-signal pricrity, when activated
by an approachiag BRT vehicle, &= useful om lower. frequency coridors but 1s less effectve than turn
prohibitions.
BRT Basics: this ts an olement of BRT doemed essential to true BRT corndors.
Scoring Guldelines: scores aro weighted by the percentage of turns prohibted or intersections with
signal priorty along the corridor. On cormdors with grade separation, Intersections that are bypassed
by the grade-separated busway count as having all tums across the busway probibited. The score ts the
sum of the pomts for tums probibited and signal priority. Whike these may add ep to mere than 7 points,
the score s capped at 7 points for this cloment.
“ 9
! T g
w TIEHTED BY =1
Z i
= Turns peohisitod acioss the busway 7 % of tums 3c10ss besway prohisttod l f l d H 2
- -
- Signal prioefy 2t Infarsactions 2 % of IntRISections 0a COTidor P at orm evel Boar lng a3
z 7 points maximum =
— -
- 2
i Having the bus station platform lovel with the bus floor (Le., eliminating the vertical gap) is oms of the aig
= most important ways of reducing boarding and alighting times per passenger. Boarding configurations g
= whase passangers must climb even relatrvely minor stops can cause sigafficant delays, particularly for <
= the elderky, disablod, or people with suitcasss or strollers. The reduction or elimisation of the vehicle- a
to-platform gap {the hosizoatal gap) s 2lso key to passenger safety and comfort
“vertical gap™ refers to the diffesence In hetght botwean bus floors 2nd station platforms. Vertical
gaps are primarily reduced by designing station platforms and purchasing buses so that the height
of the bus floors matches the height of station platforms on the corndor. Station platforms should be
designed and buses selected so that the vertical distance betwesn the platform and the bes floor is
less than 1.5 centimesters (¥a inches), although larger gaps are accoptable i the S tondond.
“Horizontal gap™ refers to the distance between the bus and the platform. There are 2 range ofwaysto
achiovo hartzontal gaps of kess than 10 contimaters (& inches), including guided busways at stations,
alignmant markers, Kassel curbs, and boarding bridges. The scoring doss not take into account which
technique is chasen.
BRT Basics: this s 2n olement of RT deomed ossential to true BRT corridors.
Scoring Guidelines: buses with an xesage vertscal distance greater than 4 centimetars (1Y
inches) betwesn the bus floor and the station platform will not quaiy as “platform lvel ~ Beses with
stops inside them alsowill not count as platform.-level. Scores for sach eloment are weighted by the
percentage of buses that are platiorm-lovel and the percentage of stations that have measures to reducs
the hortzontal gap. A maximem of 7 paints & possible for this clement.
Platform-Level Boarding wEIEHTED BY
Buses are platiorn lovel, having4 cantimaters (1Y iches) of less 7 % of buses operating
ofvertical gap oa commidor
Laft tums are not sliowed Stations In corrkdor have razsures fof raducihg the hortroatt g2p 3 % of stations o cormides
at this Intarsoction slong
tha BRT cormides In Las
Vegas, Nevada.
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Conceptual Planning and Design in BRT Standard

Service Planning

Multiple Routes

& points maximum

Having matiplo routes operate on a single corridor Is a good praxy for reduced door-to-door travel
times by reducing transfer panalties.

SERVICE PLANNING

This cas include:
* Routos that oparate over multipls corridors, as exists with TransMilanio In Bogota, Colombia, or
Motrobls in Maxico Ciy;

41 * Msitiple routes operating In 2 single corridor that go to different destinations once they kave the -
- corrider, 3s axtsts with the Guangzhou, Chinz; Call, Colombia; and johannesburg, Sowth Aftica, ':',
2 BRT systems. =
— —
= This Rexibility of bus- based systems is one of the primary advantages of BRT that 1s fraquently not =
= wall used or understood. =
= =3
= =
wo of mors routes &Ist on the coridor, savicing 3t least o stations 4
No multipie routes [
BRT Corridor

20



EXPRESS, LIMITED, AND LOCALSERVICES

Conceptual Planning and Design in BRT Standard

Express, Limited-Stop,
and Local Services

3 points maximum

One of the most important ways that BRT corridors Increase operating spoeds and reducs passenger
travel times Is by providing bmited.stop and express services. While local services stop at every
station, imited-stop sewv ices skip lowes-demand stations 2nd stop onfy at major stations that have
higher passenger domand. Ex press sarvices offon collect passengors 2t stops at one ond of the
corridog travel along mach of the corridor without stopping, and drop passengers off In the oty center
o7 at the other ond of the corridor.

infrastructure necessary for the inclusion of e press, imited- stop, and local BRT services Is captured
m other scorag metrics.

Service Types

Lol sewices ans multipla types of ImBad siop Ind/ OF EXpeass sAIVICes 3

Alloast one local and one Iinited- s1op of @ press seevice option

o

No Bnited stop o express sawices

Control Center

3 points maximum

Comtrol canters for BRT sy stems are Increa by provalont, .\Ilwmg operators to duectly monttor bus
operations, idontsy probloms, and rapsdly sespond to them. This can save users time and Improve the
quality of the BRT service.

A Fulll-service control center monttors the locations of all buseswith GPS or stmilar technology and can:

* Rospond to mcidents In real-time;

* Control the spacing of buses;

¢ Datermine and respond to the maintenance status of all buses in the floet;

¢ Rocord passenger boasdings and alightsngs for futwre service adjestments;

* Uso Computsr-Alded Dispatch (CADYA stomatic Vehicle Location (AVL) for bus tracking and
performance monitoring.

A full-service contor should be integrated with a public tramsport sy stem’s extsting contsol conter 25
well as the traffic signal system.

Scoring Guidelines: the following theoe clemonts are part of a full sonvice control contar: 1)
automated dispatch, 2) active bus control, and ) AVL

Full seevica control contor with 2l thioe sawices i
Control cantar with bwo of the theoe services 2
Controf conter with one of the ttese sorvices 1
No conteol conter or cantar with BmRed functionaiity 0

The coatrol centar
in Rio da [anero,
Beark, sliows he
oparator 1o monitor
E&T sanvice 3c1oss
Mo systen.

SERVICE PLANNING

CONTROL CENTER

21
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Located In Top Ten Corridors

2 points maximum

i the BRT comidar is located along one of the top ten comidors, in terms of aggregate bus ridership,
thiswill help ensurs that a significant proportion of passangers benafit from the iImprovements. Foints
are awardsd 10 5y sbems that have made a good cheoics for the BRT comidon, regardless of the kavel of
total demand.

Scoring Guldelines: i all bop ten demand corridors have alrsady beneftted from public transpont
infrastructurs improvemsants and the comider thus lies outside the top ten, all points are avarded.

Demand Profile

3 points max i mum

Bullding dedicated BRT infrastructurs in the highest-demand segments of a raad ensures that the
gatest numbar of passengers bensfit from the improvements. This is most significant whan the
decision s made whethar or not 1o build a comidar through a downtown aree; however, it can also
be an Issue outsids of 2 downtown on 2 road sagment that has areas with particelarly high demand.
Bullding BRT infrastructure through the highest demand parts of a route will save ussrs time and
improve the quality of the service.

Scoring Guldelines: the BRT comidor must include dedicated infrastuctwe for the oad segmant with
the highest demand within 2 z-kilomater (1.2 miles) distance of sither end of the comidor. This sagment

Corridor s one of Eop ban demand coeridars 1 should also have the highast quality of busway aligsmant in that saction, and the score thus relates to
that. The trunk comidor configuations defined in the Busway Alignment Ssction (ses page 29) ars used
Corridor ks ol ona of top ten demand oormdons [ hérs o scors tha demand profike
. Demand Profile FOINTS
a Comidor inchides highes! demand sagment, which kas 3 Tiar § Truak Corridor configueation 1
=
= Comidor inchides highes! demand sagment, which kas 3 Thar 2 Truak Corridor configueation 2
B Comidor inchides highes! demand sagment, which kas 3 Tiar 3 Truak Corridor configueation 1
x
= Corridor dogs not Includa highest damand o gmant [ ]
5
=
= ‘5
a : Tier 2 Tier 1
= . Connguration Connguration
= F e e
| [ LI 1
ﬂ = 3 poinis
)
1 This m2p <howing tha Tier 1 Tier 2
L damand from roas
hased Fansk highights Configuration Confguration
that tha frst comidor of . s
Johanrasburg®s BRET (n )
ot o b heeee
The highor the damand the = 2 points
widsr the grean and rod
Ines Tier 2 Tier 3
Configuration Confguration
A A
r ] rnﬁ- ﬁl.dﬁ]
= 1 point
Mixed Tier 1
Trame configuration

[
AR AR 0 S - opoints

SERVICE PLANNING

GEMAND PROFILE

o move b abous the v ana m ave e e, WEAR Toraof
pleav v page 23, Surway Algaen e ——
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HOURS OF OPERATION S | MULTI-CORRIDOR NETWORK

Conceptual Planning and Design in BRT Standard

Hours of Operation

2 points maximum

Avizble transit corridor with 3 high quality of service must be avallable to passengers for as mamy
houwrs throughout the day andweak as possible. Otherwise, passengers could end up stranded or may
simply ssek another mede of transport.

Scoring Guidelines: late night servico refors to sonvice until midnight and woekond service refers to
both weokend days.

Operating Hours PONTS
Both Isto-alght and woskend sawice 2
Lo night somice, nowaskands or waskand sawica, 1o %2 aights 1
No 203 RGO weakend srvice o

), Eaerpe

RALNDOW

The Ranbow BRT In
Pmprs Chinchwad,
Indiz offers 3 mule
coenidor retwork with
! Infarchanges.

Multi-Corridor Network

2 points maximum

sdaally, BRT should include multipls corridors that Intersact and form a metwork, as this expands
travol options for passengers and makes the systom mors viablo 25 a whole, Improving the lovel of
service expenenced by users. When designing 2 new system, some anticipation of futurs corridors Is
useful to ensure that the designs will be compatible wath Istor developments. For this reason, a long
torm plan Is recogaizod, with 2m omphasis on aear-term connoctvity through sither BRT services or
nfrastructura.

Multi-Corridor Nedwork: PONTS
BRT comidor connacts %0 an @ sting ERT cortdor of b tha naxt oo pianned In the nctwork 2
BRT comider connacts to 3 futurs planned corridor In Mo BRT natwork 1
No connectad BRT natwork paaned or bult 0o

Infrastructure

Passing Lanes at Stations

3 points maximum

Passing lanes at station stops are critical to allow both express and Jocal sewvices They also snable
stations to accommodate a high volume of buses withoat gotting congested with buses backed up
waiting to enter. Om corridors with lower bus frequancies, however, 1t is more difficult politically to
justify dovoting strest space to passing lanes, If thoss lanes appear to be smoccupled much of the
time. Passing lanes are ty pically a good investment in the modium term, y leiding multiple service
options and considerable passengor travel time sav ings and allowing for flaxibilty as a system grows.

O high-demand corridors requiring frequent service, passing lanes at stations are particularly
helpful for providing sufficiont corridor capacity to maintain higher spoeds. Corridors with growing
demand may not have high capacities at first, but passing Lanes can pormit extonsive growth in
ridership without saturating the corrdor. Passing lanes also pormit 2 varksty of sarvice options, such
25 ax press services, which can be helpfd even in lowes. demand coriders. In some Instances, many
of the benefits of passing l2nes can be provided by allowing BRT busos to pass in oncoming dedicated
bus lanes. Howaver, for safoty seasons this should only bo denew hese there is good visibiiny and
welativaly low bus froquoncies. Similarly, BRT corridors may also allow buses to pass in mixed traffic
lanes. But this Is mainly useful in locations with low bus frequencies and Iimited mix od-traffic

congestion.

Dodictod passing lanes 3
Buses overtaka In oncoming dedicled Bus lanss gven s3to conditions 2
Passing In mixod 2 ghvan safo condiions 1
No pas<ing lanes ¢

PASSING LANES AT STATIONS
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793 Vaya In jodaanesberg
Introducod Ewo IV Duses
2¢ the fiest time 1o Soath
Al

Minimizing Bus Emissions

3 points maximum

Bus tallptpe emissions aro typically a large sowrce of urban air pollutson. Especially at risk are bus
nidars and people Iving or working near roadsidos. In gensral, the pollutast smissions of ighest
concern from urban buses are particulate matter (PM) 2nd nitrogen axides (NO; L Minimizing theso
emissions Is critical to the health of both passengers and the general erban population and for
croating 2 high-quality seevico that can attract and retain passengers.

The primary determinant of tallpipe emission lovels s the stingency of governments® emissions
standards. While some fuels, like natural gas, tond to produce lower emissions, new emission controls
havo enabled evon diesol buses to meet extramely cloan standards. Howaver, “cleaa™ fucls do not
guarantoe low emissions of all pollutants. As 2 resuit, the scoring is based cn cortified emissions
standards rathes than feel type.

Ower the past two decades, the European Union and the Uatted States have adopted a series of
progressively tighter omissions standards that are boing used for this scoring system. Buses mest be
in compliancow ith EuroVi and U.S. 2010 emissions standards to recove 3 points. These standards
sesult in extramely low emissions of both PM and NG, . For diesel vehicles, these standards require
the use of PM traps, slitra-low- sulfur diesel fuel, 20d selective catalytic reduction. To recaive 2 points,
buses need to be cortified to Euro IV or Vwith PM traps (note: 50 ppm sulfur diesal fuel or lower Is
roquired for PM traps to function offectively).

Vehicles certifiod to the Euro IV and V standards that do not require traps emit twice as much PM 2s
wohiclos mesting more recont standards. Therofore, these vohicles are awardsd 1 point. ideally, buses
will include contractually stipelated requirements In the purchase order to control real-world NO,
emissions from buses in use, because the actual NQ, omissions from urbas buses cestified to Euro

WV and V have boon tested at lovels substantially higher than cortified kvets. Bocause thatis hard to
varify, it ts included as a recommendation, but not a5 a requirement, for recenving the ! point

Zoro points are awarded for U.S. 2004 and Euro 1l standasds and kess stringent standards, becaese
these standards allow ten times as mach PM emissions 25 the LS. 2010 and Ewro Vi standards.

Buses also genenste greeshouse gas emissioas. Siace oo clear regulatory framework exists
that requires bus mamufacturers to meet specific greenhouse gas emission targets or fuet
efficiency standards, there is no obvious way to identify o fuel-efficient bus by vehicle type
For CO, impacts, we recommend the use of the TEEMP madel, which incorporates the BRT
Standard into @ broader assessment of project-specific CO, impacts.

Other coantries have establishod omissions standards, such 25 the Bharat Stage Standard in india,
the China National Standard, and CONAMA PROCONVE Standards i Brazil These countries ofton

dav olop their regulations basod on etther the LLS. or the Euro standards and showld ba rolatively
comparable. With 8harat, the highest standard as of 2015 is cursently Stage IV, which is comparable to
€uro V and thus eligible for t point

Earo¥ior US 2010 i
Ero ¥ with PV iraps, Ewro IV with PM ips, or LS. 2007 2
Euro', Euro W, Ewro 11 CNG, or Euro I usiag vanfiod FM trap retrofet 1
Bolow the above standards L)
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STATIONS SET BACK FROM INTERSECTIONS

Conceptual Planning and Design in BRT Standard

Stations Set Back
from Intersections

3 points maximum

Statsons should be located at mnimum 26 meters (85 foot), but idoally £0 meters (130 foet), from
interssctions to avold dolays. Whan stations are located just beyoad am Intersection, delay s can occur
when passengers take a long time to board or alight and the docked bus blocks othors from puling
through the Intorsaction. If statsons are located just before an imtorsection, the traffic signal can keep
beses from loaving the station and thus not allow othes buses to pull in. The risk of conflict romains
2cute, particularly as frequency Increases. Separating stations from Intorsections is 2 key way to
mitigate theso problems.

Scoring Guidelines: the distance from the intersecticn Is defined for the acar side of the Istersaction
25 the stop line at the intersection to the front of a bus at the fooward mest docking bay and for the far
side of the mtersection from the far edge of the crosswalk to the back of the bus at the rear. most dacking
bay. A station may be exempted fom the minimum setback IE
* The stations are located om fully grade-separated busw ay s with no intersactions;
* The stations are located near intorsections due to shoet block length

(less than 100 metors/330 foet);

75% of stations on comidor are sat back 2t kst A0 metars (130 kel) from intessections or moat 3t 3
least o of the sbove examptions

7 5% of stations on comidor g sat hack 26 metars (25 fost) om Indatsoctions o most sbove 2
cxanpticns
25% of stations on comidor ara st back 26 motats (25 foal) from Intarsections or mast sbove 1
cxenptions

4 25% of stations on coenidor 2re sat back 26 metors (85 oal) o ntersactions or moat above
oxanptions

INFRASTRUCTURE
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Center Stations

2 points maximum

Having a single station serving both dwoctions of the BRT corridor makes tramsfers betwaen the two
dupctions easker and more convenient—somathing that becomes more smpoctast as 3 BRT natwork
xpands. It also tends to reduce construction costs and minimiz ¢ the secessasy right ofway. In some
cases, stations may ba contrally aligned but split into two—called split stations, with sach station
housing 2 particular diraction of the BRT corridor. If a physical connection betwoen the two droctions
ts oot provided, fowor points aro awarded.

o o
= =
=3 Bilatoral stations (those that, while In the cantral verge, are at the outer edge of the busway) get =
—_ ® -
3 3 no points. =
= b3 &
& 33 Scoring Guldelines: the corridor recstves points for conter platforms, based on their prevalonce §
= § and ype. =
- -
= Cester Stations PomTs =

Y30%. of staons oa curidor have canter platforms sew ing Doth doactions of sawice 2

»50% of stations on cormider have cantar ptiorms sawing both dsactions of savice 1

»30% and above of stations on corhdor Aava conter platforms serving caly one diraction of sarvice 1
(e.g. Lawhou E&T, so2 Ngure balaw)

Cantar stations ia
1he Matrobas Q B57
systom In Quito
nininze station

space rqurencats
and allow easy
transfers between
dffecent directions
of traval

The Lam hou 287

systom has conter
stations that ony

s6rva ona dirsction
of travel
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Pavement Quality

2 points maximum

Stations

Good-quality pavement ensures better senvico and operations for 2 longer period by minimizing the
meod for maintenance on the busway. Roadways with poor quality pavement will noed to be shut
down more froquently for repars. Buseswill also have to slow down 1o drive carefully over damaged
pavement. A smooth ride Is critical for creating 2 high qualty service that can attract and setain

E customers.

No matter what type of pavement, a thirtyyear Ife span Is recommended. There 2s0 several options for
the pavemant strectwro to achiove that time span, with advantages and disadvantages for each. Throe
axamples aro described here:

1. Asphalt: proporly designed and constrected, asphalt pavement can last thirty plas yoars with
surface seplacement every ten to fifloenyears This can be donewithout interrupting service, resulting
in a smooth, quiet ride. At stations and Intersections, rigid pavement bus pads are Important to usato
tesist the potential pavemant damago due to braking ofvehicles, a problemwhich 1s most acute in hot
climates. Bus pads are constrected using cement concrete over a layer of aggregate, with dowels and/
o varying amounts of reisforcing steel depending on design cond Each bus pad should be 1.5
times 25 long as the total kagth of buses using 1t at any time;

2. jointed Plain Concrate Pavemant (JPCP): this type of pavement design can have a thirty-plus-year
ife. To ensure this Ufe, the pavement must have round dow sl bars at the transverse joints, tied lanes
by the wse of reinforcing steel and adequate thickness;

PAVEMENT QU ALITY

3. Costinuously Relnforced Concrete Pavement (CRCR): continuous slab reinforcoment can add
addntional pavement strength and might be conssdered under cortain design conditions

DISTANCE BETWEEN STATIONS

Pavement Materials

Pavomart structure dasignad for thirty-year Ba ovar entia cormidor 2

Pavemant structure dastgned for thirty-yasr 199 only 3t stations and Intecsactions 1

Favemant structurs designad for thirty-year 19, except t stations and Intarsections 1 3 i
e ——— ’ Distances Between Stations

2 points max imum

In a comsistontly built up area, the distance between station stops optimizes at around 4 50 meters
(1,500 fect). Beyond this, more time is imposed on customersw alking to stations than is saved by
fugher bus speeds. Below this dstance, bus speeds will be reduced by more than the time saved
with shortorwalking distances. Thus, in keoping reasonably consistentwith optimal station spacng,
average distances between stations showld not bo below 0.3 lometers (.2 miles) or exceed 0.8
ulometors 0.5 milesk

Scoring Guidelines: two paints should be awarded o stations are spaced, on avarage, between 0.3
kilometers (0.2 miles) and 0.8 kflomaters (0.5 miles) apart.

Stations 303 spaced, 00 verage, batween @3 Kiometers (0.2 mikes) and 2.8 iionatars (2 5 miles)
Pt
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Safe and Comfortable Stations

3 points maximum

One of the main distinguishing features of 2 BRT corridor as opposed to standasd bus sarvice 1s a safe
and comfortable station environmest, an important foaturs of 2 high- qualtty sewvice. Four main factors
contribute to that:

1. Wide: stations should be wide enough for passengers to move caslly through them and stand
without foaling like they 2re overcrowded. Ovescrowded stations are more bkoly to encourage
pickpocketing and harassment. Stations should have 2 mintmum intermal width of at least 3 meters {10
foot), and wider widths at stations with higher passoagerv olumes;

2 Weather-protected: stations should boweather-protected, including fromwind, rain, snow, heat
and/'or cold, as appropriate to the conditions In a specific location;

3. Saffe: stations that are woll-lIit, transparent, 2ad have security—whether through security guards oo
cameras—are essential to maintaining ridership;

A Attractive: 2 cloar intestion to croate attractive stations is also Important to the Image of the BRT
corridor and croates a sense of permanence and attractivonsss that will attract not only riders bat
developers aswell. Statwas should be considered part of menicipal Infrastructwe and foster cvic and
community pride.

Scering Guidelines: the scoring ts determined by multiplying the percentage of the stationswith
each quantity of sloments of safe and comfortable stations by the poists associatod with that number of
sloments. A maximum of 3 points Is possible.

NUMBEROFDOORS ON BUS

Number of Doors on Bus

SAFEAND COMFORTABLE STATIONS

Stations have il four slements 3
Stations have tese sloments b
% of st3tion
Stions fave two sknants 1 * 3 points maximum
Stalans Icve one slsment 0 The spoed of boarding and alighting Is partially 2 function of the numbaer of bus doors. Much bke 2

subway In which a car has multaple wide doors, buses need the same to lot higher volumes of pecple
om and off the buses quickly, saving time for users. Ome door or narrow doorways become bottlkenocks
that delay the bus.

Scering Guidelines: buses neod 1o have three or more doors on the station side of the bus for
articulated buses o two wide (definod 25 at least 1 meter wide) doors on the station side for regular
(ron-articslated) buses and allow boarding through all doors 1o qualify for the points below. Points are
weighted based on the percentage of buses using the comidor Infrastructse, with a maximum score of 3.

Buses hava 3t least Bires Doors (ot articulated Buses) of two
Wids Doors (for non-articuated besas) on the Staticn Side 3 e Tt 2
Systom lows boarding at 3l doors. =
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Docking Bays and Substops

1 point max imum

Maitiple docking bays and substops not only Increase the capacity of a station, saving users time, but
they also help stations provide multiple services.

A station Is composed of substops that can comnoct to cne 2nother but should be soparated by a
walkway bong enough to allow buses to pass one substop to dock at ancther. This redeces the risk of
congestion by allowing a bus to pass a full substopwhere buses can let passengers on and oft. They
are usually adjacent to each other and allow a sacond bus to pull up behind another bes akeady at the
station. A station may be composed of only one substop.

Al loast two substops of docking bay s 3t the highest demand stalions 1
Less than two substops or docking bays 3t the highest demand stations °
g Z
o o
b =
4 =
g ‘7.
= =
=
@
= z
z g
= . ge . . >
o Sliding Doors in BRT Stations e
S o
- 1 point maximum =
2 -
-
Skding station doors whete passengers got on and off the buses Improve the quality of the station @
snv irooment, reduce the risk of acadents, protect passengers from the weather, and prevent
Example of Substops with Multipie Docking Bays padastrians from entering the station in unasthorized locations.
Tl
AE statiors have sidirg doors 1
Othamisa e

ocEee sar socoss mr socnes MY

SUB-STOP SuB-sTOP

Guangrhou, China's
BT has slidng dooes
at o gates.
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BRANDING

ommunications

Branding

3 points max imum

BRT promises 2 high qualey of sarvice, which is ressforced by having a unique brand and idestity.

Al buses, roates, and stations In coenidor follow single unifying brand of entire BRT system i

AR buses, rostes, and stations In coeridor foliow single antying brand, bat differ from rest of
¥san

-

Soma buses, routes, 3nd staons In corridor follow sINgRe enifying trand, regardless of rest of
Wstam

No coeridar beand

o

LasVogaa, Nevada, esed okt caung
signs 3t stasors, which inforced
ha chy's identity.
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Gugrhon, Cira, has
223k time passonger
Information systams

Passenger Information

2 points max imum

Numerous studios have shown that cestomar satisfaction is linked to ksowing when the naxt bus
will arrve. Giving customers Information Is critical to a high quality of service and 2 positve overal
& perience

Real time passenger mformation, based on GPS data, Includes electronic panels, digital audw
massaging (*Next bus™ at stations, “Nex! stop™ on buses), and/ or dynamic information oa handheld
dev ices. Static passenger information rafers to station and vohicle signage, including sstwork
maps, route maps, local area maps, smergoncy indications, and other user information. Passenges
information should bevisible from buses, stations, and nearby sidewalks In order to qualify.

Moco and moce customers 2re accessing information online, Includiag rouste maps, armval times!
schedules, and services alorts. Av ariaty of moans for online information sharng exist—fromwebsites
10 apps to social media. This s Increasingly Important for conveying information to customers, as
well as recaming foedback and addressing problems, especially using social media to engage with
customers. This type of information sheuld be part of a complete passenger information systom, bt
for points, the Stondaxd only scores passenger information 2t and near stations and on buses Many
systems still have trouble achiev ing this ty pe of Information, which should be the cornerstone of good
communication.

Scoring Guldelines: scores are assigned based on which of the followsng criteria describes the
comidor.

Passenger laformation (at Stations end oa Vehicles)
Fuactioning razl time and up to-dato stalic passengor

Information cotridoc-wide :

Up-todate static passangsr Information 1

PASSENGER INFORMATION
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Access and Integration

Universal Access

3 points maximum

ABRT cornder should be accessible to all special-needs customers, including those who are
physically, vissally, and/or hoaring impaired, aswoell 25 those with temporary disabities, the oldarly,
children, peoplewith strollors, and other load- carrying passengers. Universal access Is important to
maintaining 2 high qualty of service for all customers, regardless of their abilities.

Scering Guldelines: accessibility includes two eloments: physical and audiovisual. Phwysical
accessibility moans that all statioms, vehiclks, and fare gates on the commidor ame universally accessble
for people esingwhoolchairs, and stations must bo free of obstacles that iImpeds movement. The
cornidor must also Include drop corbs at all diate Intersections. Aud | accessibiiny means

that these are Braille readers at all stations and Tactde Groend Surface indicators loading to all stations.
Scores are determined by measuring the percentage of stations and buses that provide each lavel

of access by the points associated with that kvl and tallying the resalt. A maximem of 3 pointsis
possible.

Full accessitiity providod 3
Physical sccessbiity poovided 2
Avciovisuzl accassitillty provisod 1

Integration with
Other Public Transport

3 points max Imum

Whan a BRT corridor & butlt in a cnty, a Functioning public transport network often already exists,

b it rail, bus, or mintbus. The BRT corndor shoald integrate into the sest of the public transport
sstwork, saving customers time and creating 3 mors seamless high qualty axperienca. There are two
componants to BRT integration:

* Phy sical tramsfor polmts: physical transfer paints should minimize walking betwesn modes, bo
wol sized, 2nd not require passengers to completely axit one system aad travel 2 distance to enter
another;

* Fare payment: the fare systom should be integrated so that one fare card may be usod for all modes.

Scoring Guidelines: the BRT comdor should Intograte physically with other rapid transit modes (8RT,
LRT, and matro)w here lines cross the comridoc. i no nes cross, points may still be awarded for fare
integration with other public transport modes. If no other formal public transport modes axist In the city,
full points may be awarded for all aspects of intogration.

Intagration of both pry sical design and e paymant i
Intagration of physical design of fare paymant oaly 2
Ne Integration 2

- =~BRT A &iT TaiKoo Hul
R

Guangrhos, China, has
phwsic Imegration, sach
s this tammel conecang
0277 to tha metra
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PEDESTRIAN ACCESS

Conceptual Planning and Design in BRT Standard

Pedestrian Access and Safety

& points maximum

ABRT corrider could be extremoly well-designod aad functioning but if customers cannot access

nt safely, it cannot achieve Its goals. Good pedestrian access is imperative In BRT corndor design.
Additicnally, 2 new BRT carridor Is a good opportunity to improve the pedestrian environment on the
stroets and public spaces along the corrnidor and om side stroats keading to stations. Good access to
the corridor 1s vital for creating 2 high lavel of service for users.

Good pedestrian access Includes all of the follow ing:

* At grads pedestrian crossings whare podestrians cross a maximum of two kanes of traffic before
reaching a pedestrian refuge (sidewak, median). Whil 2t-grade crossings are preferted, pedestrian
bridgos or underpasses with working escalators or ol can 2lso be considored.

* Safe crossings prowidsd on average every 200 maters (650 foot) in areas whers thers Is continuoes
actvity on both sides of the comidor;

* Signakzed crosswalks where pedestrians must cross moco than two bines 3t once;
* Tabls top crossings of speed bumps to slow down traffic when approaching unsignalized crosswalks:
* Signalks imed so that pedestrian walting time Is not axcessive (Le., gonerally bolow 30- 45 seconds);

& Wida (at least 2 meters), well i, well- demascated crosswalks whese the footpath romains level and
continuous or ramps axist 10 ensere accessbie cossings;

* Dedicated and protectsd sidowalks along corridor that are at keast 3 meters (10 feet) wide and
unobstructed, incleding from encroachment from parkedvehicis, debris, signs, and strestvendors;

* Direct station 2ccess, with no time- consuming detowrs and other dolays;

* Posted spoed limits sat to priortus safoty (e.g., below 30 kilometers per how n donse urbas
centers);

* Design that matches posted speed bmits to pravent speeding and help with esforcoment.

Pedestrian Access. PONTS
Good, s3fe pedastiian 3ccass 3t avary station nd maty Improvemants ong cormidor 4
Good, s3fe padestriza 3ccess 3t avery station and modest improvenaents slong cortidar i
Good, safe padestrian 3ccass 3t avary station and no other Improvenents 3long corridor 2
Good, s3fe podestiian 3ccess 3t most stations and 1o other Impeovements long cortdor 1
Stations lack good, 530 pedesirian a0cess 0

Matobids In Maxke
Oty providas good

podestnian accass 1o
stations

Secure Bicycle Parking

2 points maximum

Bicy cle parking at stations allows customers to use bicycles as foeders to the BRT corridog, Increasing
system coverage. More options for accessing the BRT corridor can save users time and croate a higher
quality experience. Formal bicycle parking facilities that are secure (sither montored by an attondant
or observed by security cameras) andw sather-protocted are more likely to be used by customers.

Seasre bicycle parking 3t kast b highes-denand stations and standard bicyde s eksawhar 2
Standard Dicyck m3cks 1 most staons 1
Littie o¢ no tloycle parking e

SECURE BICYCLE PARKING
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Bicycle Lanes Bicycle-Sharing Integration

2 points maximum 1 point maximum

Sicycle-lane networks integrated with the BRT cornidor improve customer access, provide a full set of Having the option to make short trips from the BRT corridor by a shared bicycle is important to

sustainable travol options, and enhance road safety. This can save time and improve the qualy of the providing connectivity to some destinations. Operating costs of providing bus service to the last

& perence for usess of the corridoc mile (Le., feeder buses) are often the highest cost of maintaining 2 BRT network; thus, providing
a low-cost bicy clo-sharing 2lternative to foeders 1s gonerally seen as best practice. Providing

Sicycle lanes and bicyclo-friendly streets should ideally connect BRT stations to all major residential this option can save users time and Improve the quality of ther & perionca, while Increasing the

areas, commercial centers, schools, and business centars within 2 kilometars (1.2 miles). This helps coveragoe of the transit system.

the BRT by providing 2 low-cost feeder to the system, and by connecting riders safoly and comfortably
to their destisations. Alsa, by ensuring that the BRT corridos is designed 2s a complete strest, 2t
increasses the safety of all users of the corrider.

Bicycle-Sharing Integration POINTS
Bioycie-sharing 3t minimom of 50% of staticas on coeridar 1

Moroover, In most cities, the best BRT corrsdors are also the most desirable bicy cle routes, as they are Blcycia sharing 2t (50% of stations on cormidor 0
offen the routes with the greatest travel demand. Yot there is 2 shortage of safe cycling Infrastructure -
on those same corridors. If some accommadation for cyclists 1s not made, 1t is possible that cyclists

@

Poorty-dasigned or no bicycie infrastrachies

4 will use the busway. 1f the busway has not boen designed for dual bike and bus use, it 1s 2 safety risk 5

= for oy clists. Bicycle lanes showld be butlt aither within the same corridor or on a nearby paralie] streat =

3 and should be 2t least 2 meters (6.5 foet), for cach direction, of unimpeded width. -
S

o

o =

- Bicycle Lanes POINTS =

= o

Bicyclo ares on of parailel o antes cormidos 2 =

-~

Bioycle Gnes do not span entie corridor 1 !

"

L

-

o

=

o

a
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Operations Deductions

Dperations deductions are anly relevant to comridors already in opertion. They have been
introduced as away of mitigating the risk of recognizing a comidor as high quality that has made
significant design enors or kas significant management and performance weaknesses not readily
obsersable during the design phase. The penaliies from improperly sizing the infrastructure and
operations or from poor corridor management are as follows:

Commercial Speeds

=10 points maximum

st of the design feabwes included in the scoring sy stam will abyays resultin higher spaeds.
However, these s an excaption: higher demand comidors inw hich too many busss camy ing boo many
passangers have bean concentrated into a single [ane. In this case, bus speeds could ba lwer than
in mised traffic conditions. This panalty was imposed to mitigabes the risk of rewarding such a cornidor
with a quality standard.

SCoring Guidelines: the minimem average commercial spaed rafers 1o the comidor. wids awrage
spesd and not the awerage speed at the slawest link. To measurs commercial speeds along 2 comidor,
drada the total distance trarelled along the comidor by the batal time bo travel the cormidar or uss the
arerage spesd from 2 GPS mezswement. Whemn commercial speed is not readily available, the full
penalty should be imposad i busss am backing up at many BRT stations of junctions.

Commercial Speeds POl
Minkmum avarge commarndal speed ks 20 kilomaters par how (12 miles per hour) and shove

@

Minimum avacgs commardal spoed b L€ klomaters par how-— 19 kilomebars per hoar -
I:l[l-!]rlllll.p‘llglhﬂl.l"] e e ¥

Minimum s rmrlruu:l:lspmdh. 13 kilomatars par how- 16 Mionatars roaar
m—lt-mln:per‘gmun m =

Minimum Jvargs commandal spesd b 13 kilomalers par how (8 miles par how) and beiow 10

Peak Passengers per Hour per
Direction (pphpd) Below 1,000

-5 points

ERT corridors with ridership levels below a thousand passengars per hour per direction (pphpd)
during the paak hour are canying fewsr passengers than a neemal med-traffic lane. Vary low
ridership can ba an indication that other bus sarvices continue ba oparats in the coridor alongside and
In compatition with the BET services. Altlematively, such low ridership indicates that a corrideor was
poarty selocted.

Almost all cities have corndors carrying at kast 2 thowsand pphpd during the peak how. Many cities,
howaar, have corridors whens transit demand isvary low, even below this level While many Gold
Standard BRT features would still bring banefits in these conditions, it i1s unlikely that such levels
would justify the cost and dedicated right- of-way intrinsic to BRT. This penalty has besn created o
penaliza BRT corridors that have poor senvice planning o ars notwell-sslocted, bet the threshold

Is Intended 1o be low snough to avoid overly penalizing comidors in smaller cities with lower transit
damand.

Scoring Guldelines: all 5 points should be deducted if the ridership on the link in the comidor with
maximum paak-hour ridership is endar a thousand pphpd in the peak how. Otherwisa, o deduction s
NGCRSSACy.

Passengers per Hour per Direction (PPHPD) in Peak Howr FOINTS

PPHPD Badow 2 Ehowand 5

Lack of Enforcement of Right-of-Way

-5 points maximum

& BRT conidor may have 2 good alignment and physical separation, bet i the right- of-way 1s not
anforced, bus speedswill decline. This panalty addresses coridors that do not adequately enforcs
the busway to prewent encroachment from otherwehicks. Thare are multipls and somewhat contemi-
specific means of anforcing the axclusse ight-of way. The committes genarally recommends onboard
camara anforcemsnt and segular policing at points of frequent encraachment, coupledwith high fines
For winlators, to minimiz & imvasions of the lanes by nonawuthorized vehickes. Solely rebying on camera
anforcement deployed at high-risk lscations is somew hat loss efioctve.

Pagular ancroachmant on BET Tight ot-way 5
S0MR ancToachment on BAT dght-obway 3

Doasional encroachment on BRT right-obway 1
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Significant Gap Between
Bus Floor and Station Platform

-5 paints maximum

Bren corridors that hawe been designed to 2ccommedate platform-level boarding could have

heoatz omtal gaps if the buses do not dock properky. & significant horz ontal gap betwsan the platform
and the bus Floor endermings the bme-svings bensfits of platferm. kewel boanding and introduces a
significant safety risk for passengers. Such gaps cozur for a varkty of reasons, from poor basic design
i pesair driwar iraining. Technical opindon varies on the basiway to minimize the horizontal gap. Most
a parts feel that optical guidance systems are more axpensive and less afectve than measures such
25 the use of simple painted alignment markers and special curbs at station platforms where the
diwwars ame able 1o fesl the wheel touching the curb yet the cork does not damage thewhsel. Boarding
twidges ame wsed successfully on many cormidars and would tend 1o eliminate gap problems.

Scoring Guidelings: 2 “minor horiz ontal gap” is defined as 15-20 cenbimeters (6-8 inches) and a
“majar horizontal gap™ is defined 2s greates than 2o centimeters (B inches) & sample of at least twenty
instances of buses docking at stabions should ba wsed o determing sconing. The parcantage of docking
instances obserred with sach typs of gap should be multiplied by the associated deduction and @llied.
The mazimum possibls deduction is 5.

Mole: If a comidor doss not have platform-devel boarding by design, mo penalty paints should be gwen.
Dedudions for significant gaps must not ueoed the points swarded for Flatform-Level Boarding.

Majar hariroatal gp - . .
niserved dockings

Mince horizonal gap

Overcrowding

-5 points

This criterionw s incleded bacause many comidors that are generally well-designed ame so
overcrw ded that they becoma alienating to customars. W hile averags “passenger standing density™
is 2 reasonable indicator getting this informabion 1s not easy, =0 a mors sehjsctve measura is allowed
in cases of obvious overcrowding.

Scoring Guidelines: the full penalty should be iImposed i the average passanger standing density
during the peak hour 15 greater than fve passengers per squane mater (o 46 per square fest) on more
than 25% of busss on the critical link in the predominant duection, o the average passenger standing
density during the peak howr is greater than three passengars per square meter fo.28 par square foet) 2t
stations.

i thits matric is not easiy caloulated, then chearly wisibla signs of svercrowding on busas or in stations
should be wsed, such as doors on the buses mgularky being wnable to closs, stations overcrowded with
passengers becauss they e unable to boaed Full beses, and so forth.

P-ﬁmrr?r danzily -during peak howr oa mong than 355 of buzes on oRicl lnk in peak direcion
535

PFassengar dansily during peak how 2 one o more slons ks 3 7

PFassengars unablka bo board buses or antar stations

Poorly Maintained Busway, Buses,
Stations, and Technology Systems

-14 palnts maximum

Ewen a BRT comidar that is well built and attractive can fall into disrepaic itis important that the
busw 2y, buses, stations, and technology systems ba regularly maintained. A coridor can be penalized
fior each byps of poor maintenancs listed below for a total of -14 points.

Maintenance of Busway POINTS
Busway has significant wear, Incuding potholes orwanping, of debris such 2s rash or snow Kl
INTS

Mainkenance of Buses POl
Busas iava grafitl, Mter, seats in disspeiy Bus machanisms (o, doors) not funchioning propeny F:

Mainkenance of Stations POINTS
Statfions have graffil, itter, occupanoy by vagrants or vendoes, or srucural damags F:

Mainkenance of Technolegy Systems
Tn:hr%:-gl systom, Including B collection machines, am nof funchional, vp-to-date, and)'or -
SO0 :

Mainkenance of Sidewalks on Comidor POINTS
Sidawalks In disepair I
Mainkenance of Bicycle Lanes en Comidor POINTS
Blke [2nes In disiepair I
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Low Peak Frequency

-3 points maximum

How often the bes comes during peak trarel times such as rush hour is a good prony for quality of
sorvice. For BRETio be truly compatitive with altermative modas, like the privata autemohile, customars

mead 1o be confident that their wan times will be short and the next bes will anrve soom. . . .
Permitting Unsafe Bicycle Use

Scoring Guidelines: psak fraquency is measered by the nember of buses obserrad per hoar for
wach routa that passes the highest-demand segmant on the comidor during the peak period. The peak

frequency dedudtion is then allocated based on the parcentage of mutes that have a fequency of at kast -2 points maximum
wight buses per howr in the pezk pariod. If observations cannot be made, frequancies may be cbtained
through route schedules.

% Routes'W ith Ak Least® Buses per Hour
LOFE. have 2t leail B busas por hour

Bigycla wse in busways s genenally not encouraged, and is particelarly dangerous in bus lanes with
speed limits groater than 25 kilometars per howr {15 miles per howr) amd for bes laneswithwidths less
than 1.8 meters 12 feet). If cycling is observed in these condftions, a deduction should be made.

DEDUCTIONS

1
Cycling parmitiod in bus |anss with sposd lmEs grectar than 25 kilometers par how {15 miks per 5

75% hava at least B buses par hour
: hourh andy or bus lanes with widths l2<s than 18 maters (17 feef)

S0FL hava 3t least B Buses par hour

4 SO0 Rave ot ot B buas por hour

Low Off-Peak Frequency .Iz'.?nﬁ!:mﬂmzafﬁt Safety Data

-1 points maximum
Traffic safety data 1svital bo ensuring that transporiation sy stems oparate safely and to mvaluating
afforts to Improve safety. All cities showld collact trafic safety data and make this informabion public

s0 that progress can be tracked.

Aswith peak frequency, how often the bus comes during ofi- paak travel times is 2 good prory for
quality of sarvics.
Scoring Guidelines: of-peak frequency is mezswed by the busas per howr of each route passing

Traffic Safely Data Not Collected

through the highest-demand segment on the comidor during the off peak imidd 2y} pesiod. The off peak
frequency score is then determined based on the percentage of all routes that have a freguency of at TreeMic sty diatz fs nct collectssd

keast four busas per hour during the off peak period.
‘% Roules with at Least 4 Buses per Hoar POINTS
LOFE. iof 2l ourtes hawe 3t least 8 Buses par hour

&0FL of all routes hawe ot kaast & buses per how

4 £0% of 3l poutes: have 3t leasl & Busss par howr
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BRT Standard Scorecard

CATEGORY MAX SCORE CATEGORY MAZ SCORE

BRT Basics (po. 26-37) 38 (ToTAl) Communicallons (ps c&-gg) 5

Buses Running Parallel to P P——— i -
BRT Corridor Busway Abgament T - :

DEDUCTIONS

- off- Board Fara Collection -]

6 points maximum Access and Integration (. 60-59) 15
Bus conmidors should ba designed to capture 2s much of the public transportation demand on 2 Intersaction Treatmants ! |Aocass 3
carridor to mazimiza the ubilsy of dedicated tramsit infrastrecme. & signficant numbsr of Foll- sized Platform- lov el Boarding 7
pubdic buses operating outside of the busway mesults in dificult transfars, undermings the financial Integration with Othar Public Trnsport 3

stainabiity of the BRT cornidor, and leads o lass b servl tha comidar.

Fustamabiity o FnTER, ane T in fss Trequant saries an T camieas Sarvice Planning irp 38-44) 19 Podestrian Access and Safety 4
Buses Running Parallel te BRT Couvider FRINTS Multiple Routes & Sacurm Bloycla Parking 2
1 &% of busas oparaing oa coridor wss Susway : Exprass, Limitad-Siop, and Local Service 3 Bigycla Lanes 2
4 of Dsas Oparating on Corficor 156 bu N Control Canter 3 Bigycle-Sharing Integralion 1
4 BFL of busas oparaing o ooridor wes Busway &

Located in Top Tan Comidors 1
Demand Profile 3
Operations Deductlons ipe. 66-72) =63
Hours of Oparations 1
Commastial Speeds -10
Mulbl-Comidor Natwork 2
Bus Bun:hin Poak Passengars por Howr per Directics (pphpd) -5
Balow 1,000
g Infrastructure ire 45-52) 13
=& points maximum Lack of Enfzrcemant of Right-of-way -5
Pazzing Lanes 31 Slatisns 3

Eus raliability is critical to iImprowing BRT parformance. Bus bunching—when the distanca batwoen Minimiz ing Bus Emissions 3 Significant Gap Bstwaan Bus Floor and Station Platform -5
buses becomes highly uneven—mduces reliabditg, increases wan times, and contributes to crowding Orvarcrow disg 5
conditions, dateriorabing the quality and spoed of service. Stations Sat Back from Intorssctions 3 —

Poorky Maintzined Infastineches 14

Soorimg Guidedines: bus bunching deductions will ba madewhan two buses are seen travelng in the Cantar Stations 2
sama direction on the sams route, cne directly behind the other. Obssrvation for this dedwction 2 to be Low Fazk Fraguency -3
made during the peak hour #1 the highest demand sagmsnt on the comidor. Favamant Quality 2

Low OfF Peak Frequancy -2

Baus Bunchimg FEINTS

Statlons (pe. g3-c7) 10 Permitling Ussafa Bicycks Usa ]
Bu bunching chssrved on comidorn 1 — .
MuBp Inskces of s Burching s abservad on comidorwiSIn 20 howr s [istances Batwdan Slatins 2 lackofTmf: Safuty Data 2
Safa and Comfortables Seations 3 Buses Running Parallel to ERT Comidor B
Kumbsr of Doors on Bus 3 Bus Bunchisg 4
Docking Bays and Sub-stops 1
slhiding Doors in BRT Stations 1

Minimum Requirements for a
Corridor to be Considered BRT
1A it ] Homeisn [L§ milss) i earh with dedicysd baes
L S -3 mom podndy iy eedisied i -of wav sament
1%z § 3 o gt b by dprrend
i S 10 ea o iy | paits 3o 1l e
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