A e 11T : g : e r
Wi Wiliv i A Ne 1=

FRIGTEEN

New York City Department dfansportation
September 2014 (Updated November 2014)



ProtectedBicycle Lane Analysis

Overview

Since 2007, the New York City Department of ~ Safety

Transportation has installeaver 30 miles of A Crashes with injuries have been reduced by 17%

protected bicycle lanes throughout the city, A Pedestrian injuries are down by 22%

including several parking protected bicycle A Cyclistinjuries show a minor decrease even as bicycle volumes have dramaticall

laneson various avenueis Manhattan. The increased

following report contains an analysis of how A  Total injuries have dropped by 20%

some of these Manhattan routes have A 75%decrease in average risk of a serious injury to cyclists from 2001 to 2013
impacted safety, mobility, and economic A Cyclistinjury risk has generally decreasegmiected bicycle lane corridossithin
vitality. Routes were chosen for inclusion if this study as cyclist volumes rise and cyclist injures decrease

Ilhogilﬁyu €
A Travel speeds in the Central Business District have remained stepytested
bicycle lanes aradded to the roadwayetwork

QX

they hadat least three years af I F 0 S NE
data available.

Vehiclevolumeson Columbus Ave wemaintained

Averagepeak hour taxspeeds on Columbus Airaproved byl7% while average
peak midday speeds decreasedd%

First Avetravel speeds remained level through project area

Travel times on'8 Aveimproved postimplementation by an average of %t

Daily vehicle speeds @' Ave improvedexcept during the ANpeak

Bicycle volumes on corridors within the study increased by an average of 59%

Economic Vitality & Quality of Life

When compared to similar corridors streets that receiagorotected bicycle lansaw
a greater increase in retail sales

A 110 trees have been added to projects within this study area, enhancing the
neighborhood through which then
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Protected Bicycle Lane Analysis

Overview
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Overview
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ProtectedBicycle Lan@nalysis

Overview

A 7 miles of typicabne-way avenue protected bicycle lanesw
over 3 years old

A 12 projects on siavenues | , / /

Analyzed Segments |

Install Year Corridor(Segments) Other

2007 9th Avenue (16tH23rd)
2008 9th Avenue (23reB1st)
2008 8th Avenue (Bank4th)
2009 8th Avenue (14tH23rd)
2009 Broadway (5947)
2009 Broadway (326)
2010 1st Avenue (F84)
2010 2nd Avenue(2-14)
2010 2nd Avenue(23-32)
2010 8th Avenue (234)
2010 Broadway (23L8)
2010/11 |ColumbusAvenue(96-77)

The following corridor analysis includes all portions of each corridor that
received the protected bicycle lane treatmeAmny portion ofthe corridor
that did not receivethe treatmentwas leftout even if it received other
upgrades at the same time. Analysis includes segments that have three
years of after data.




ProtectedBicycle Lan@nalysis

Overview- Design

Design of each protected bicycle lane|
looks similar but there are important |-
RAAUAYOQUAZYA GKSY
condition

A Lane Removal (Y/N)

Lane Narrowing (Y/N)

Pre-Existing Basic or Buffered Bike Lane
Remove or Curbside Rush Hour Vehicle Lane
Major network change (Y/N)

Differences in Final Designs
A All SplitPhase Signals vs Primarily Mixing Zone
& Includes Bus Lane
A ConcretevsPainted Pedestrian Islands

Do o o Do
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ProtectedBicycle Lan@nalysis

1. Safetyc 3yr After Data

Protected Bicycle Lanes with ~ LOOKINg at all corridors combinec

3yrsof After Data: with at least three years of after
- BeforevsAfter data, we find that:
-20% . “ e .
600 » Crashes with injuries have
0] been reduced by 17%
= » Pedestrian injuries are dow
£ a0 by 22%
i 200 4 . . . . .
o o Cyclist injuries show a minc
Improvement even as bicyc
0.

volumes have dramatically

Crashes MV Pedestrian  Cyclist Total
with Occupant Injuries Injuries Injuries 1
increased

u Before m After

Protected bicycle lane projects with 3 years of after data include the followitigive (18'-31%%), 8" Ave W TOtaI I nJ u rl eS h ave d ro p ped

(Bank239, 239-34"), Broadway (59-47", 334-26M, 239-18"), 15t Avenue (Houston to 3%, ¢ Ave b 2 OO/
(Houstor34™M), Columbus Ave (9677") Note: Only sections of projects that included protected bicycle y 0
lanes were analyzed

Source: NYPD AIS/TAMS Crash Database
NEW YORK CITY DEPARTMENT OF TRANSPORTATION 7



ProtectedBicycle Lan@nalysis

1. Safetyc NYC Cycling Risk

New York City Cycling Risk

as of 8/14/2014*

A 75% decrease in average risk of a
serious injury to cyclists from
2001 to 2013

TheNew York City Cycling Risk Indicatsr
calculated as the number of bicyclists
killed or severely injured in motor vehicle traffic
crashes, divided by thlYC
In-Season Cycling Indicatomultiplied by 100

Sources:
NYC Irseason Cycling Indicator. The Indicator is based on weekelayut Zounts taken

between April and October at 6 key cycling locations, indexed to the year 2000 count:

http:// www.nyc.gov/html/dot/downloads/pdf/2013isci2-25-14.pdf

Bicyclist fatalities: NYCD@IYPD Reconciled Traffic Fatality Database

Bicyclist severe injuries: NYSDOT SIMS/ALIS Crash Databas®/1d#ldf) TypeA injuries
reported in crashes involving bicycles

* Preliminary Resultsfinal numbers are subject to change
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http://www.nyc.gov/html/dot/downloads/pdf/2013-isci-2-25-14.pdf
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http://www.nyc.gov/html/dot/downloads/pdf/2013-isci-2-25-14.pdf
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ProtectedBicycle Lan@nalysis

1. Safetyc Individual Project Risk

A Cyclist injury risk has generally decreased on protected bicycle lane corridors
within this study as cyclist volume rises and cyclist injuries decrease

Project Corridor Miles Cyclist Risk Change |

9th Avenue (16tH3rd) 0.33 -64.9%
Broadway (59t 7th) 0.60 -36.4%

1st Avenue (1sB4th) 1.62 -53.9%
2nd Avenue(2nd-14th) 0.59 -43.8%
2nd Avenue(23rd-34th) 0.54 -54.1%
8th Avenue (23reB4th) 0.54 -2.4%
Broadway (23rel 8th) 0.25 11.2%
ColumbusAvenue(96th-77th) 0.96 -37.6%

For volume and safety details for each of the above corridors see appendix

The cyclistisk measure was calculated as a relative rate of injury per cyclist duringytbar defore period and the-Bear after period To generate theyclist riskneasure, the

number of injuries recorded in the project area over the entire investigation period was normalized by the number ofragaksi®d on the facility over a Iur period
representative ofAprikOctobercycling conditionsThe percent change of theyclistrisk measure between the before period and the after period provides the effect of the individual
project on thecyclist riskof injury. See individual project slides in appendix for data sources.



ProtectedBicycle Lan@nalysis

2. Mobillity ¢ Central Business District

ATravel speeds in the Central Business District have remained steady as protected bicyc
lanes are added to the roadway network

Weekday Manhattan CBD Taxi Speeds
8:00a6:00

m 2007 ®m2008 m2009 m2010 =2011 m2012 w2013

Between 2009 and
2012 Manhattan saw a
9% increase in private

Speed (MPH)

sector jobs, with
iIncreases projected to
continue

Jan - Mar Apr-Jun July - Aug Sept - Oct Nov-Dec

Note: CBD includes all projects in study except Columbus Avenue

Source: NYTLQ; Dataincludes all weekdayellow taxitrips from 8am6pm taken in the Manhattan CBD (from Bowling Green to 59th St, river to ri@itiidesh S ¢, S+ NR& 51 &
Memorial Day, Independence Day, Labor Day, ThanksgivinGlaistmas. 10
Job Data Source: NYC Economic Development Corporation



ProtectedBicycle Lan@nalysis

2. Mobility ¢ Columbus Avenue

AVehiclevolumeson Columbus Ave wemaintained

Vehicle Volumes

(Columbus Ave, W 96 St to W 95 St)
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March 1, 2011
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ProtectedBicycle Lan@nalysis

2. Mobility ¢ Columbus Avenue

AAverage peak hour taxi speeds on Columbus Avenue improved by 17%, while
average peak midday speeds decreased by 8%

Columbus Average Taxi Speeds
Before vs. 3yr- After Average
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Note: Taxi data includes all trips that began or ended on Columbus Avenue and was collected on Tuesdays, Wednesdagsiaganfidimuram to 8pm in May 2010,
May 2011, May 2012, and May 2013. The before study included 620 taxi trips in May 2010, the after study included an f8&5tge wips per year period in May
2011, May 2012, and May 2013.

NEW YORK CITY DEPARTMENT OF TRANSPORTATION 12



ProtectedBicycle Lan@nalysis

2. Mobility ¢ First Avenue

AFirst Avenueravel speeds remained level through project area

Average Weekday Taxi Speeds, 9dipm

BIKE FACILITIES
INSTALLED 2010
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14th St - 23rd St 23rd St - 34th St 34th St - 40th St 40th St - 59th St
®11/2009 =11/2010

Source: NYTLC All weekday trips taken where at least 80% of trip was on stated route. Weekdays 8vember 2009sNovember 2010
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ProtectedBicycle Lan@nalysis

2. Mobility ¢ Eighth Avenue

ATravel times on '8 Avenue improved posimplementation by an average of 14%

Weekday Travel Times
212 (Eighth Ave, W 23 St to W 34 St)
-21%
6:00
4:48 14%
()
£ -13%
§ 3:36
£ -13%
2:24
1:12 -
0:00 -+

AM Peak Average (7am - 10amMid-day Average (10am - 2pm) PM Peak Average (4pm - 7pn| Daily Average (7am - 8pm)
m Before m After
Before data collected September 30 to October 1, 2009 and October 6 to October 8, 2009.

After data collected November 16 to November 18, 2010
NEW YORK CITY DEPARTMENT OF TRANSPORTATION 14



ProtectedBicycle Lan@nalysis

2. Mobility ¢ Eighth Avenue

ADaily vehicle speeds of"@venue improved except during the AM peak

8th Avenue Average Taxi Speeds
Before vs. 3-yr After Average

14
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10

g 8 X
kS 6 \ 7 x / —=—Before - May 2010
4 After - May 2011, 2012,
) 2013
5 AM Peak Midday Peak PM Peak
17% decrease 13% increase 13% increase
0
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Note: Taxi data includes all trips that began or ended on 8th Avenue and was collected on Tuesdays, Wednesdays, androhui&ay® 8pm in May 2010, May
2011, May 2012, and May 2013. The before study included 299 taxi trips in May 2010, the after study included an avetageidfig per year period in May 2011,

May 2012, and May 2013.

NEW YORK CITY DEPARTMENT OF TRANSPORTATION 15



ProtectedBicycle Lan@nalysis

2. Mobility ¢ Bicycle Volumes

ABicycle volumes on corridors within the study increased by an average of 59%

Project Corridor Average Before  Average After | Percent

Volume Volume* Change
9th Avenue (16tH23rd) 782 1291 +65%
Broadway (59t 7th) 525 1093 +108%
Broadway (23rel8th) 1150 1473 +28%
1st Avenue (1s84th) 787 2046 +160%
2nd Avenue (2nd 4th) 1226 1832 +4%%
2nd Avenue (23r¢B4th) 1627 2607 +60%
8th Avenue (23reB4th) 1201 1307 +9%
Columbus Avenue (96{h7th) 383 577 +51%
960 1528 +5%%

All Corridors in Study

*After data includes only
data collected up to three
years after project
implementation in order to
remain consistent with
safety data analysis. For
full citation of count
locations and collection
dates see appendix



ProtectedBicycle Lan@nalysis

3. Economic Impac} Retall Sales

ANhen compared to similar corridors streets that received a protected
bicycle lane saw a greater increase in retail sales

Change in Sales
Percent Increase in Combined Sales Before vs 2-Year After Construction

50%

0,
A47% m Project Area
m Comparison Site 1
m Comparison Site 2
40% -
n
Q
& 30%-
£
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2]
ot
o 20%
g 20% -
=S
10% -
0% -

9th Ave (W 23- W 31st Sts) Columbus Ave (W 77- W 96 Sts)

{2dz2NDOSY b,/ 5h¢ 6550SYO6SNI HAamMoU S & @KASe Chopansaserl:O10" AGey(1536 Stf, Gompafisor] Sii 2Rt Ave/(1683f S { G NB S a
St9. Columbus Ave Comparison Site 1 = Amsterdam Av@8§3%, Comparison Site 2 = Columbus Ave{76t9.
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3. Quality of Life

AL10 trees have been added to projects within this study area, enhancing
the neighborhoods through which they run

A NP a

NEW YORK CITY DEPARTMENT OF TRANSPORTATION




Protected BicycleaneAnalysis

Designg 2

Before: Four moving lanes,
standard curbside bus lane

2010: Four moving lanes,
curbside buffered bike lane,
upgraded busonly lane

2013: Three moving lanes,
parking protectedbicycle
lane,refurbished bus lanes

NEW YORK CITY DEPARTMENT OF TRANSPORTATION

nd Aven UE€(14h Street to 23 Street)

The
Evolution of
a Parking
Protected
Bicycle Lane




Protected BicycleaneAnalysis

DeSIQ m 2nd AVEeNUE(14n Street to 23 Street)

Reduction of vehicle volumes as useys
apparently shifted to other modes
allowed for the 2013 upgrade:

A AM vehicle volumes11.8%)

A PM vehicle volumes15.3%)

A M15 Bus Ridership (+9%)

A Bicycle Volumes (+60%)




Protected BicycleaneAnalysis
DeSIQ m 2nd Aven UE(14h Street to 23 Street)

Final Design Elements

A Parkingprotected

A Mixing zones

A Painted pedestrian safety islands
A Bus only red lanes

, A Bus only overhead guide signs

Painted pedestrian
safety islands
provide flexibility for
maintenance and
constructability

NEW YORK CITY DEPARTMENT OF TRANSPORTATION
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ProtectedBicycleLane Analysis

oth Aven U€(16" Street to 23 Street)
A TNnQ G6ARS

A No PreExisting Bike Lane

A Lane Removal; Lane Narrowing '48%
A Split Phase Signals at All Turning Conflicts

Crashes w/ Injuries

Bike Volume

Before + 6 5%

11° 12' 12' 12' 12' 11

Parking lane Travel lane Travel lane Travel lane Travel lane Parking lane

After

Left turn signal phase with bike signal or
9th Avenue
19" 11' 12' 10' 8 10' Crash Data Sourc8lYPD AIS/TAMS Crash Database
Combinecli lparking/ Travel lane Travel lane Parking lane Buffer Bike lane Count Data: 9 Avebtwn 18" and 19" St, average of beforesafter 23
travel lane

12 hour counts taken between April and October



Protected Bicycle Larnalysis

oth Aven LIG23d Street to 3% Street)
TNQ 6ARS
No PreExisting Bike Lane

A

A

A Lane Removal

A Split Phase Signals at All Turning Conflicts

Crashes w/ Injuries

Before

11 12 12' 12 12' 11!

Parking lane Travel lane Travellane Travel lane Travel lane Parking/AM rush

After -

Left turn signal phase with bike signal or
9th Avenue

11 12' 12' 12' 11 3 9'
Parking/‘PM rush Travel lane Travel lane Travel lane Parking lane Bike lane Crash Data SourcdlYPD AIS/TAMS Crash Database 24
travel lane




Protected Bicycle Larnalysis

8th Aven UE€(Bank Street to 14 Street)
pcQ BARS
Pre-Existing Buffered Bike Lane Crashes w/ Injuries
No Lane Removal; No Lane Narrowing

Split Phase Signals at All Turning Conflicts
Before

o To Do Do

10’ 6' 74 11 41 11

Parking lane Bike lane Buffer Travel lane Travel lane Parking lane

After

8th Avenue aBleeckelStreet

8 ) 10 14 448 11'
Bike lane Buffer Parking lane Travel lane Travel lane Parking lane Crash Data Sourc®lYPD AIS/TAMS Crash Database 25




Protected Bicycle Larnalysis

8t Aven UE€(14h Street to 23 Street)

TnNQ 6ARS

Pre-Existing Buffered Bike Lane
PartTime Lane Removal; Lane Narrowing
Split Phase Signals at All Turning Conflicts

Before

Crashes w/ Injuries

o To To I»

1t S 7 12 12' 19 ufdly

Parking lane Bike lane Buffer Travel lane Travel lane Travel lane Parking lane

After

8 8 10' 11 11 13 11*

Bike lane Buffer Parking lane Travel lane Travel lane Travel lane Parking/AM rush

e Crash Data Sourc8lYPD AIS/TAMS Crash Database 26




Protected Bicycle Larnalysis

8t Aven UE(234 Street to 34 Street)

TNQ 6ARS

Pre-Existing Bike Lane

No Lane Removal; Lane Narrowing
Primarily Mixing Zones

o 3o Do Do

Before

6' 5 9 10' 10' 10' 10' 10'

Bike lane Buffer Parking lane Travel lane Travel lane Travel lane Travel lane Parking lane

Crashes w/ Injuries
-2%

Bicycle Volumes

Crash Data Sourc8&lYPD AIS/TAMS Crash Database
Count Data: 8 Avebtwn 28" and 29" St, average of beforesafter
12 hour counts taken between April and October

27



Protected Bicycle Larnalysis

1st Aven U E(1st Street to 34 Street)
TNQ U6ARS

No PreExisting Bike Lane

Lane Removal

Primarily Mixing Zones

Exterior Bus Lane Bicycle Volumes

Crashes w/ Injuries

o o To Io Do

Before

£4

1st Avenue at & Street

6 5' 9 10 10 10 11" o Crash Data Sourc8lYPD AIS/TAMS Crash Database
Bike lane Buffer Parking lane Travel lane Travel lane Travel lane Bus lane Parking lane Count Data: EAVEbtW” St Marks Pl andtrQSty average of befores 28
after 12 hour counts taken between April and October




Protected Bicycle Larnalysis

Columbus AVeNnu@s: street to 71" Street)

cnQ 2ARS

No PreExisting Bike Lane

No Lane Removal; Lane Narrowing
Primarily Mixing Zones

Before

- _ —
| |\ vem— —— |\ — "

|

13 1z 12 12 1k
Parking/AM rush Travellane Travellane Travel lane Parking lane
travel lane

After

il 10’ 10 10! 8' 5' 6'
Parking/AM rush Travel lane Travel lane Travel lane Parking lane Buffer Bike lane
travel lane

Crashes w/ Injuries

-21%

Bicycle Volume

5 1 -
z [ 1 »
\
'
P o
-

e
S

Mixing zone on Columbus Avenue

Crash Data Sourc8lYPD AIS/TAMS Crash Database
Count Data: Columbus Abéwn 90" and 9F! St, average of before 29
vsafter 12 hour counts taken between April and October



Protected Bicycle Larnalysis

2nd Avenu €(2d Street to 14 Street)

ApT Q_ _2 A RS Crashes w/ Injuries

A PreExisting Bike Lane

A Lane Removal

A Primarily Mixing Zones _

A Exterior Bus Lanes SliegEE ellime
Before

|

10' 10' 10' 10' 3! 5 o
Parking lane Travel lane Travellane Travel lane Bike lane Parking lane
After
1T
—_— — —_— | — N
10' 10 10' 10' g 3 6 Crash Data Sourc8lYPD AIS/TAMS Crash Database
, . Count Data: 2nd Avietwn St Marks Pl and'9St, average of before 30
Bus lane Travel lane Travellane Travellane Parking lane Bike lane

vsafter 12 hour counts taken between April and October




Protected Bicycle Larnalysis

2nd Ayven UE€(234 Street to 34 Street)

A ThQ 2 ARS
A No PreExisting Bike Lane
A Lane Removal; Lane Narrowing
A Primarily Mixing Zones
A Upgraded Exterior Bus Lane
Before
] p
After
i [
N - - - -4

ali 10' 10' 10’ 10' 8' 5 6'

Bus lane Travel lane Travel lane Travel lane Travel lane Parking lane Buffer | Bikelane

Crashes w/ Injuries

Bicycle Volumes

2nd Avenue at 28 Street

Crash Data Sourc8lYPD AIS/TAMS Crash Database
Count Data: ® Avebtwn 22" and 2Ft St, average of beforesafter 31
12 hour counts taken between April and October



Protected Bicycle Larnalysis

Broadwaywh Street to 59' Street)

A pdhQ 2ARS Crashes w/ Injuries
A PreExisting Bike Lane
A Lane Removal
A SplitPhase Signals at All Turni@gnflicts Bicycle Volume
A Major Traffic Network Change

Before

15 10 10 10 51 9t
Parking/AM rush Travel lane Travel lane Travel lane Bike lane Parking lane
travel lane

Broadway

10 10 o 4 6 ~11 Crash Data Sourc8&lYPD AIS/TAMS Crash Database

. h t
Combined parking/ Travellane Parking lane Buffer | Bike lane Pedestrian space Count Data: Broadwaywn 50 St and 55? St, average of befores 32
travel lane after 12 hour counts taken between April and October




Protected Bicycle Larenalysis

Broadwaytzsth Street to 33 Street)
nMQ 2 ARS

Pre-Existing Bike Lane

Lane Removal

SplitPhase Signals at All Turni@ignflicts -450,

Major Traffic Network Change
Before

Crashes w/ Injuries

o o Io I» Do

After

Broadway at 29 Street

L EW YORK CITY DEPARTMENT OF TRANSPORTATION Crash Data SourcdlYPD AIS/TAMS Crash Database 33




