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Information contained in this document is for planning
purposes and should not be used for final design of any
project. All results;ecommendations, concept drawings,
cost opinions, and commentary contained herein are
based on limitedlata and information and on existing
conditions that are subject to change. Further analysis
and engineering design are necessary prior to
implementing ay of the recommendations contained
herein.
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EXECUTIVE E=
PEDESTRIAN FATALITIES PER 100,000 RESIDENTS IN

PHILADELRPAAND SIMILAR CITIES IN 2018

Philadelphia has a higher pedestrian fataligte
per resident than peer cities.

SUMMAIRR

3

Philadelphia in Context

2.5

2
Walking in Phéadelphia is often a wonderful 15

experience, but it can also be challenging and

sometimes even deadly pedestrian is injured

or killed i the City every six hour€ompared to 05 -
similar U.S cities, Philadelphia fahigher 0

number of pedestrian fatalities peeSident. PHILADELPHWMNNEAPOINEWORKITY BOSTON
Figure 102 YLJ NBa& t KAf I RSt LIKAF Qa LISRSAGNAL Y
fatalities per residenin 2018 to similar cities. In Source: National Highway Traf@fety Administration, 2018
2018, Philadelphia had & pedestrian fatalities

per 100,000 residents, twice the number of New Key Findings
YorkCity (1.3}

[

In Philadelphia, injury crashes of all kinds peaked Comparativeanalysis of all injury crashes

in 2016 (following national trends Though pedestrian injuy crashes and pedestrian faitsl
pedestrian mjury crashes have steadily decreased crashesrom 20142018, revealed key findings,
each year since the pedestrian fatalities have grouped intoWhere, When, , andWho.
remained stubbornly high, averaging 35 people  Pedestrian injury crashes and pedestrian fatality
killed while walking every year, with large crashes exhibibverrepresentation ofomewhat

variability over the past five years. The nation different set ofcradh factorsas Isted below
experienced about a 5% incream pedestrian

fatalities in 2018 while Philadelphiasv a 20% WHERE

increase.

i o i . 1 _ Urban Arterials & AuteOriented .
A u KuKS /AueQa ) 0_2 YYAl YS&%me‘ﬂc?al/ln@@tﬁa%%r%dor’éﬁgf(;Trfgllf‘ O
fatalitiesto zero by 2030, the Key Findings, Key pedestrian fatality crashes occurred st

Actions, and Key Priorities outlined below will be . .
" . 19% of street corridors (Urban Arterials &
critical to reaching that goal.

1 National Highway Traffic Safety Administration. (20T8ffic Safety Facts: A 3 National Highway raffic Safety Administration. (201 7)raffic Safety Facts
Compilation of Motor Vehicle CraBlata, Table 124: Persons Killed, Population, and Retrieved from
Fatality Rates by City. https:// crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812681.

2 NationalHighway Traffic Safety Administration. (201Taffic Safety Facts
Retrieved from
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812681.
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Auto-Oriented Commercial/Industrial 1 Speedingl in 10 pedestrian fatality crashes

Corridors) were speedingelatedand are
f Near TransitOver 3/4 ofall pedestrian overrepresentecas compared to pedestrian
fatality crashes occurred near trahstops injury crashes where only 2% of crashesaver

FYR il dA2ya 66AGKAY o ARFUNIFEEEG
1 Intersections:About 2/3 of all pedestrian
- : : WHO
injury crashes occurred at intersection
1 Midblock: Most crashes occurred at
intersections, but pedestrian fatality crashes
are overrepresented at the midblock (50.3%),

Over 50 ars Old:Those over 50 represent
om: 2F tKAfIFRSELKAIQa L}RLJ
50% of pedestrians killed

compared to all injury (37%) and pedestrian 9 Under 19 Years OlcEhose under 19

injury crastes(35%). reLINBEASY G | ljdzZk NISNI 2 F t KA f
1 Roosevelt BoulevardAlmost a quarter of all population, but 30% of pedestrians injured

pedestrians killed at intersections were 1 Pedestrians Killed by a "Not NormabDriver:

crossing Roosevelt Boulevard or its cross Ten times more pedestrians were killed by a

streets Gy20 y2NYI f &sseiydtdadds NI G KFy |
1 High Pedestrian ActivityClusters of other drivers combined. Crashes are

O2yaANGNBR28XI ¢ AT (KSe@
people who were under the influence of
alcohol or drugs, having a medical

pedestrian fatalities occurred on North Broad
Street, ehigh Avenue, and Roosevelt

Boulevard emergency, owere fatigued.
1 "Not Normal" PedestriansPedestrians made
WHEN dzld n: 2 FNMKSE aWSaLIS 1AL

crashes
1 Nightsand EveningsOver half of all

pedestrian fatality crashes occur between 7

PMc¢ 6 AM, with almost a quarter of those Key ACtIGﬂ
occurring after midnight. However,

pedestrian injury crashes tended to happen _ _
earlier. Qrer half of all pedestrian injury Reduce Speedd hereduction of vehicle speed

crashes occurrebietween 3 PNt 12 AM. represents the action expected to result in the
greatest safety benefits for two primareasons:
first, reduced speeds should result in lowered
injury severity if arash occurs; and second,

1 Turning:Almost half of all pedestrians in speed reductions should reduce thkdiihood of
injury crashes were struck by a vehicle crashes occurring at all. Actions that can lower
turning left or rightwhereas only 8% of all speeds include:
injury crashesnvolvedturning moement by
the vehicle f Automated Enforcement

I Hit & RunsOver a quarter of all pedestria f Narrowed Lanestoadway Reallocation
injury and fatality crashewere a result of a 1 Speed Limit Reductions
hit-and-run f Raised Intersections/Crossings
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1 Gateways/InStreet Pedestrian Crossing Signs place. Se€hapter3: Systemic Solutiorfer a

Increase Visibility Greater visibility helps
everyone see each other and increases the time
needed to react and avoid crashes. Actitmest

can increase visibility include:

Roadway Lighting

Hardened Centerlines aricurn Wedges

High Visibility Crosswalks

Raised Intersections/Gssing

Curb Extensions

Daylighting Intersections/Parking Restrictions

= =4 =4 4 4 =4

Reduce Pedestrian Crossing Widtlghorter
crossing distances mean shorter crossing times,
reducing the amount of time agalestrian is in

the street at risk of a crash. Actions that can
reduce pedestrian crossing widtinclude:

Median Islands/Pedestrian Refuge Islands
Corner Radius Reductions

Narrowed Lanes/Roadway Reallocation
Curb Extensions

=A =4 =4 =4

Reduce Conflicts Between Roadw&sers
Reducing the number of potential conflicts
between roaway users means reducing the
number of eventual crashes. Actions that can
reduce conflicts between users and pide
separation between users include:

1 Distinct Signal PhaséBrotected Left Turns,
Leading Pedestrian Intervals)

Median Islands/Pedestrian Rege Islands
Sidewalk Buffers

No Turn on Red Restrictions

Hardened Centerlines and Turn Wedges

=A =4 =4 =

Ultimately, these ations should result in more
drivers seeing and stopping fpedestrians and
preventing a crash from occurring in the first

toolkit that details each of the different types of
improvements described above aglvas policy
recommendations.

Key Priority Locations

Priorty locations will help guide the strategic
Ay@SaavySyid 2F (w8ingtheide Qa
maximum pedestrian safety benefits.

Opportunities to improve pedestrian safety at
locations not on thidist, for example, as streets

are identified for repaving n the annual cycle,

will still be reviewed for implementation of the

key actionsabove. See Appendix B for lists and

maps displaying the Top 50 Priority Corridors and
Intersections.

Area Priorites

Figure 2shows pedestrian injury and fatality hot
spots in Philadelphia between 2014 and 2018.

Pedestrian Injury Crashes:
1 Northern Philadelphia
1 West Philadelphia
1 Greater Center City

Pedestrian Fatalif Crashes:

1 Northeast Philadelphia (along Roosevelt
Boulevard)

1 Elmwood
1 Kensington

Both Pedestrian Injury and Fatality Crashes:
1 Northern Philadelphia
1 Kensington
91 Portions of Greater Center City
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FIGURE 2.

PEDESTRIAN INJURY AND FATALITY CRASH HOT SPOT MAP OF PHILAREIFPHIA, 2014

Pedestrian injry andfatality hot spots were concentrated in North Philadelpt
Kensington, and portions of Greater Center City between 2014 agd 201

Lower Far
Northeast

Upper
Northwest

Northwest

Injury and/or Fatality Hot Spots
Pedestrian Injury Hot Spot
- Pedestrian Fatality Hot Spot

- Pedestrian Injury and Fatality Hot Spot

“Lower
Southwest

Source: PennDOT Crash Tables, 2018; US Census Block Groups 2010
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TABLE 1.
TOP TEN PRIORITY PEDENTFORRIDORS IN PHILADELPHIA

TOTAL
PEDESTRIAN PEDESTRIAN PEDESTRIAN CORRIDOR
RANK CORRIDOR FATALITIES INJURIES  FATALITIES AN LENGTH
(PEOPLE) (PEOPLE) INJURIES (MILES)
(PEOPLE)

Roosevelt BlvdSchuylkill

1 River to Bucks County Line) 31 132 163 14.70

5 N Broad Stfrom City Hall to 5 177 182 3.04
Glenwood)

3 N .Brogd S{from Glenwood to 5 138 143 296
Windrim)

4 S Broad Sffrom City Hall to 0 110 110 244
Oregon)

5 Market St(from City Hall to 1 85 86 1.02
2nd)

6 Allegheny Avgfrom Sedgley 5 62 64 160
to Rdge)
N Broad Stfrom Lindley to

! Montgomery County Line) 0 82 82 229
ChestnutSt(from

8 Independence Mall to 20 0 9 9 131

9 Ken_s_lngton Avdfrom Front to 0 73 73 187
Pacific)

10 Chestnut S{from Cobbs Cree 1 70 7 262

to 38M)

Source: PennDOT Crasdbles, 20142018; Street Centerlines

4 Pedestrian injuries in this plan refer to all types of possible pedestrian injuries as defined by PennD@ifigipoksible injuries, injury of unknown severity, suspected serious
injuries, aml suspected minor injuries
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Corridor Priorities

Table 1the top ten priority pedestrian corridors in Philadelphgure 3shows the top &n priority
pedestrian corridors as a map.

FIGURE 3.
MAP OF TOP TEN PRIORITY PEDESDRRMORS IN PHILADELPHIA

The top ten priority pedestrian corridors meseleted through a
city-wide review of pedestrian injuries and fatalities that occur
between 2014nd 2018

Upper Far
Northeas

Lower Far

Northeast
Central
Northeaé

North
Delaware

Upper
Northwest

Source: PennDOT Crash Tables, 20148
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Intersection Priorities

Table 2lists the top ten priority pedestriamtersectionsin PhiladelphiaFigure 4shows the top ten
priority pedestrianintersectionsas a map.

TABLE 2.
TOP TEN PRIORITY PEDESTRIAN INTERSECTIONS&ILRHIAILAD

TOTAL PEDESTRI/

PEDESTRIAN PEDESTRIAN
RANK INTERSECTION FATALITIES INJURIES F'TL?LIJIF-QI—:EESS 4
(PEOPLE) (PEOPLE) (PEOPLE)
1 Bustleton Ave/Levick St & Roosevelt 4 3 7
Blvd
2 W Allegheny Ave & Germantown Ave 4 2 6
2 Faunce St/Revere StRoo®velt Blvl 4 2 6
4 Harbison Ave & Roosevelt Blvd 3 9 12
5 N 2nd St & W Lehigh Ave 3 7 10
6 Large St & Roosevelt Blvd 3 0 3
Whitaker Ave/Adams Ave & Rooseve
7 2 7 9
Blvd
8 N 9th St & Roosevelt Blvd 2 6 8
9 Arch St & N Broad St 2 5 7
10 EAlleghenyAve & Araningo Ave 2 4 6

Source: PennDOT Crasibles 20142018

5 pedestrian injuries in this plan refer to all types of possible pedestrian injuries as defined by PennDOT, includingnpassshlimjuryof unknown severity, suspected serious
injuries, and suspected minor injuries
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FIGURE 4.
MAP OF TOP TEN PRIORITY PEDESTRIAN INTERSECTIONS IN PHILADELPHIA

The top ten priority pedestrian intersections were selected through aviity review opedestrian
injuries and fatalities that occurred between 2014 and 2018

Lower Far
Northeast

Central
Northeast
°®

Northwest| Upper
North Delaware

Source: PennDOT Crash Tables, 2018

Southwest
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CHAPTHER

INTRODUCTI(

Why Focus on
Pedestrians

Who is a Pedestrian?

Everyone is a pedestrian at some point in their
daily journey, whether walking to the bus, or the
car, or wheeling to the grocery store. The Vision
Zero Pedestrian Safety Amti Plarfocuses on the
KAIKS&ad ydzYoSN 27
transportation nfrastructureto help improve
safety for the most people. From a physical
vulnerability perspective, pedestrians are much
more likely to suffer more severe injuries or be
killed in acrash than people in cars or buses

FIGURE 5.
PHILADELPHIA VISION ZERO THEYEACTIANLAN

VISION
ZERD

THREE-YEAR
ACTION PLAN

SEPTEMBER 2017

Seree iy U ||||uu€f|.')1‘ﬂ’ﬁ", Office dfansportation,
Infrastrudure, and Sustainability (2017)

because they do not have the proteati of a

vehicle around them. From a health and

sustainability perspective, encouraging people to

exercise outside, play on the street, or walk to

g2N)] 0SSy STAa GshealinksSvellay RA A R dzl
the broader community in the form of improved

air quality anddecreased medical costs.

When consideringquity and healthit is

important to notepeople who are lowncome,

have a disability, or are older or younger are

already much rare likdy to walk. Expanding

equity is a fundamental City value, reflected in

the hree-yearVision Zero Action PIgR017) the

and/ hbb9/ ¢Y t KAfFRSELKAIQa {
Transportation Plan, and the Vision Zero

Pedestrian Safety Plan intends to further enba

the focus on the sociddenefits of improved

LJS 2 LJpélesttian safeFIn sh&rSPhiladelpfiariust

becane a place where pedestrians both feel safer
and are safer. This Plan identifies engineering
recommendations targeted to help improve
pedestrian safety to mke walking safer and

more appealing.

SafetyPrioritized

What can the City do in the short term and long

term to preventpedestriancrashesZ KS / A (i & Qa
Vision Zergorogram was created to focus
attention on the policy changes and digs
solutions necessary t@duce severe injuries and
ultimatelyelimk y I S FF Gt AGASa
transportation network.The City released the
Vision Zero Thre&ear Action Plan in 20nd
Vision Zero Fiv¥ear ActiorPlan2025 and Capital
Plan in 2020which proposeveral ways to reduce
severe injuries and ultimately eliminate fatalities
(the cover of the Thre&’ear Action Plan i©iewn

in Figure 5).

2y
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http://visionzerophl.com/uploads/attachments/cj84h3f8u00ulkcd6qgukovoz-2017-vz-action-plan-final.pdf
http://visionzerophl.com/uploads/attachments/cj84h3f8u00ulkcd6qgukovoz-2017-vz-action-plan-final.pdf

The Vision Zero Pedestrian Safety Action Plan FHWA Pedestrian Focus Clty
represens a key step in identifying steps the City

can take to reduce crashesahspecifically invee  sjnce 2004, the Federal Highway Administration
LISRSaGNALyaz 2F0Sy O2Y gEMR NS RentidBraryilBrd Rifdoringd Y2 ad
vulnerable users.6 While pedestrians were only  gtates and citiesvith the highest pedestrian

8% of all people involved in injury crashes in fatality rates with technical assistance, training
Philadelphia (204-2018), they made up 41% of  ¢oyrses, andgjdance documents. Philadelphia is
the people killed in those crashdReducig and 2yS 2F CI fian Epdus Cite® Slangside
preventing pedstrian injuries and fatalities other major metropolitan areas such as New York,
requires a better understanding of what makes Chicago, and Los Angel&HWAencourages the
pedestrian fatality crashes different from other  pgjestrianFocus Cities to develop Pedestrian
crashes, and what the available dagveals. Safety Action Plans to analyze and address the
Looking at these crashes more closely will enable pegestrian crash problems in their communities.

the City to esign streets that peritize pedestrian  Thjs pedestrian Safety Action Plan helps fulfill that
safety. goal.

Pedestrian-Bicycle Focus Cities/State

San DiegdJ

P Jacksonville San Juan

ptershurg
[("YFort Lauderdale
[ JMliami-Dade

D @ 16 Focus States (3 new)

© 9 New Focus Cities
O 26 Continuing Focus Cities

FIGURE 6.
MAP OF FHWA PEDESTRB/CYCLE FOQUSIES/STATES, 2015

Source Federal Highway Administration (2015)
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https://safety.fhwa.dot.gov/ped_bike/ped_focus/focus_cities_states2015.cfm

] ] pedestrian crashes on long stretches of streets

Ongoing City Efforts with similar featuresdertified asd O2 NNA R2 NE £ 0
sidebar orpage34).

The City of Philadelphia, across multiple agencies,
has developednultiple plans over the past ten Vision Zero Three Year Action Plan (2017)
yearsthat seek to improve pedestrian facilities The Vision Zero Three Year Action Plan includes
and safety. This Plan builds on this previouswork¥ 2 dzNJ 6 2f R 321t a G2 &l @S tAQD
while adding an additional focus on dadaven transportation network. Thesgoals are not

recommergations that address pedestrian mode-specific but would resulhiimprovements
to the safety ofpedestriansimplementing the

specific crashes. ERESTe _
recommendations in this Plan would help the City:

Bicycle & Pedestrian Plan@22) and Plan
Progress Regrt (2015) Il
The Bicycle & Pedestrian Plan and its companion
Progress Report present a comprehensive
examination of existing pedestrian facilities,
identifying priority locations for pedestrian
infrastructure improvementsThe prioity

Save lives by reducing the number of severe

traffic crashes on Philatbhia streets

Improve theoverall performance of the street

system, and poritize those using our streets

who are most vulnerable

1 WSRdz0S t KAf I RSELKAFIY&aQ NR:
locations identifiedn the Bicycle & Pedestrian chronic diseases by promoting active

Plan frequently align with the priority areas, trapsp(?rtation _ _
corridors, and intersections listed in this Vision T Shift trips from motorized tactive modes of
Zero Pedestrian Safety Plan transportation to reduce congestion, improve

air quality,and improve health

The Bicycle & Pedestrian Plan also included four

key measures with targeteautcomes, one of The Vision Zero Three Year Action Plan also
which wasreducing pedestrian fatalities and includes five Priorities focusing on Equity,
injuries by 50% by 2020. While some progress ha&valuation, Engineering, Education, and
been made, more work is needed to achieve this Enforcement. This Vision Zero sttian Safety
outcome. Implementig the recommendations in  Plan speci€ally focuses on engineering

this Plan will help the City of Philadelphia reach  yecommendations vih broader policy

this goal. recommendations that address the other

riorities.
Complete StreetPesign Handbook (2013) P

The Complete Streets Design Handbook is a I hbb9/ ¢Y t KATFRSELIKAF Q& { iGN

designoriented document that offers guidance on Transportation Plan (2018)

the appiopriate roadway characteristics, CONNECT identifies five goals to create a safer,
pedestrian infrastructureand pedestrianscale stronger, and more equitableity through

amenities for different typs of streetsidentified improvements and investments in tdeA G & Q&

in the Handbook as thEomplete Streets transportation system/ h b b 9/ ¢galis F A N&
typologies. The Handbodalefines11 Complete implementing Vision Zerandworking towards

core strategy is to seek opganities to improve

Zero Pedestrian Safety Actiéan to analyze _ _
street safety through updated engineering and
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design.This Vision Zero Pedestrian Safety Action
Plan provides engineering recommendations that
specifically will improve pedestrian safety.

Improve Safety for Youth
Walking to School

In Philadelphia, one in foysedestrian crashes
include someone under the age of 18. While
there has been progress in reducing the number
of pedestrian injuries among children and teens in
the past five years, the number of deaths and
serious injuries hasot changed. City is

commited to creating a childriendly city by
keeping road safety as a key priority.

Concurrent with the development of the Vision

risk becase they may not be ready to navigate
traffic situations including those that an adult
might find relatively simple, like crossing a
residential streetBut the risks are not just to
children. As youth gain more independence,\the
expand the places they tval, which often
involves faster moving traffic and roads built to
move motor vehicles. Starting with a priority for
youth can create momentum for changing the
culture of road safety and building the buy
needed to reach theapl of zero deaths.

Supportinclusive and Resilient
Neighborhoods

A transportation system that offers a variety of
safe transportation options can equitably address

Zero Pedestrian Safety Action Plan, City partnere(ijhe needs of all people, including those who are

with the Pedestrian and Bicycle Information
Cente to serve as the first Visin Zero for Youth
demonstration site. The purpose of the
Demonstration Project is to support and evaluate
a youth pedestriaffocused approach with the
ultimate goal of improving road safety for all.

t KAf F RSt LIKA vidRdhe et N 6 A
demonstrationof the impact that a youth focus
can have and what cities can accomplish. This
plan captures initial findings from that project,
including an overview of when and where

experiencing poverty or homelessness, alde
people, young people, argkople with limited
mobility.

Vulnerable Populations

Ade:Childh and young adults under 18 years old
made up 22.0% of the Philadelphia population,
while those over 65 are 13.26@oth groups
traditionally walk more than otheage groups due

to lack of acess to a vehicle. Additionally, older

pedestrians under 18 years of age are being hit bypeople are physically more at risk in a crash and

driversand considerations for safions that make
childreng and everyone; safer.

Vision Zero for Youth is built on the value
communities place on keeping children safe, and
the belief that children need and deserve special
protection. Elementanage childen are at special

6U.S.Census Bureau. (2018). Age and Sex [data table for 200832018 American
Community Survey-Bear EstimategTable S0101). Retrieved from
https://data.census.gov

Page |

have more difficulty recovering from their crash
injuries. Younger children, though generally more
physically resilient, face differenskisdue to their
shorter statire which can make them less visible
to drivers.
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Income:In 2018, @amost a quarter of all quality, climate change, and environmental
Philadelphians were living in poverty (24.3%ihd  sustainabiliy. Greater access to walking, biking,
almost a third of households earned less than and public transit has been shown to increase

$25,000 a year (31.5%)People with lower LIS2 LX SQ&a LIK @& ancelheilr qualiQdafA A G & =
incomes are more likely tvalk due to less access life, and increase their ability to access jobs and
to vehicles and are often more financially education.

burdened by healthcare costs related to crashes.

Vehicle ownershipAlmost a third of households Current TrendS

in Philadelphia do not have access to a vehicle

(30.3%) Lack olvehicle access, whetheyb Nationally, pedestrian fatalities crash@ave
choice or financial reasons, is often a key reason steadily increased over the past ten years,
why people walk. reaching a teryear high in 2018 (seigure 7).

Pedestrian fatalities in Philadelphia, aftedifad
Disabled personsl6.3% of Philadelphia residents substantially in 2015, have fluctuated from year to
have a disaltity, whether physical or mental. The year, increasing in 2018 (s€eure 8)
percentage rises to 42.6% for those over age

6510, meaninghe design of the transpéation Traffic Deaths and Youth

network must consider the specialized needs of

older, mobilitychallenged City residents and Globally the World HealthOrganizéon reports
assist those residents aging itage to the that crashes are the number one cause of death
greatest degree possible. for those ages 29 yearst Nationally, 20% of the

children under the age of 15 killed in traffic
Sustainability/C”mate Change crashes were pedestrians in 20%7The overall

number and rate of chilpedestrians kied in
A transportation system thas safe is also more  crases has declined steadily since 1975.

likely to advance compliance with goals for
|

improved environmental sustainability and FIGURE 7.
enhanced public health. Safe asdstainable PEDESTRIAN FATALITIES IN THE UNITED STATES, 2009
systems are synonymous and mutually 2018

reinforcing. Broader societal benefits that are Nationwide, pedestrian fatalities were at their
reinforced by a s&ftransportation system irlude  highest level in 2018 after increasing consistently
public health, accessibility, physical activity, air ~ OVer the past ten years.

7U.S. Census Bureau. (2018). Income and Poverty, Philadelphia County, Pennsylvaiiaworld Health Organization. (2020). Road Traffic Injufes Sheet. Retrieved from

[datatable]. Quick FactsRetrieved from https://www.who.int/news-room/fact-sheets/detail/roadtraffic-
https://www.census.gov/quickfacts/philadelphiacountypennsylvania. iniuries

8U.S. Census Bureau. (2018). Income in the Past 12 Months [data table for 2018].
20132018 American Community SurveY&ar Estimateglable S1901Rdrieved

from https://data.census.gov.

9U.S. Census Bureau. (2018). Physical Housing Characterisicsfpied Housing
Units [data table for 20180132018 American Community SurveY&ar Estimates
(Table S2504). Retrieved from https://data.cengas. o - .
10y.s. Census Bureau. (2018). Selected Social Characteristics [data table for 2018]‘Statls“CS/detalI/Ch"dren
20132018 America Community SurveyBear EstimategTable DP02). Retrieved

from https://data.census.gov

12 National Highway Traffic Safety Administration. (2017). TraffictysBéets 2017
Data: Pedestrians. Retrieved from
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublicati@1/2681.

13|nsurance Institute for Highway Safety. (2018). Fatality Facts 2018: Children.

Retrieved fromhttps://www.iihs.org/topics/fatality-
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7,000 6093 Vehicle fataliy such as a pedestrian fatality would

6,000 ' be $4,490,353 in 2020 dollarscloding costs
5,000 4109 associated \th decreased income/productivity,
4,000 medical care, and administratidf.

3,000
2,000 The inpact on families and communities is much
1,000 . )

o harder to measure, but there is evidence that

200920102011 201220132014 20152016 2017 2018 pedestrian crashes have a serious toll on an
individual and colledte level, especially
emotionally. One study pointed out that the

GLI Ay S &dzF¥FSNRWyachesitkehesd 0 A f A
FIGURE 8. are perhaps more important in determining the
PEDESTRIAN FATALITIES IN PHILADELPH2812009 net cost of pedestrian injuries and mortality on

In Philadelphia, pedestrian fatalities have varied societ'y. These may include such ch.ronic
substantially over the last ten years, increasing in PSychiatric conditions as @b-traumatic stress

Source: Mtional Highwg Traffic Séety Administration, 2017

2018 after a drop in 2017 RAA2NRSNI FyR YIF22NI RSLINB&aaha

50

40 44 .’

31 Process

30

20

10 Crash Analysis

0

200920102011 201220132014 20152016 2017 2018 It is important to understand the problem of
pedestrian crashes to plan and implement

Source: PennDOT ChiaBables, 2002018 solutions. Where are pedestrian crashes

occurring? Whats happening in those crasg?
Econonic and Social Impact Of Are there crash factors that a different
Crashes engineering designould address? Pedestrian

crash data was analyzed for all of Philadelphia for

The economic and social costs of pedestrian ~ the years 2014018 to help answer these

crashes are enormous and complex. In 2020 questions and important crash factors were

dollars, one study found that the cost of one identified.

pedestrian fatality was $5,104,485 including

4 YSRA Ol f hduseNdRI ardl@vaigé iiokk  The analysis and prioritization conducted ireth

losses, and the value of pain, suffering, and lost Pedestrian Safety Actidlanbui & 2y GKS [/ A (@
j dzI £ A (i ¥ The NatriakSaf&ydCGouncil

estimates that the average cost ahon-motor-

4 Miller, T., Zaloshnja, E., Lawrence, B., Crandall, J., Ivarrsson, J., & Finkelstein, A. 1°National Safety Council. (2018). Average Economic Cost of Fatal and Nonfatal
(2004). Pedestrian and Pedalcyclist Injury Costs in the UnittesSty Age and Injury  |njuries by Class of Injury, 2018. Retrieved flattps://injuryfacts.nsc.org/all

ie"e”_‘y- Retrieved fmrln 0 - injuries/costs/quideto-calculatingcosts/datadetails/
ttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC321 7422/ 16Chakravarthy, Blotfipour, S., & Vaca, F. (2007). Pedestrian Injuries: Emergency

Care Considerations. Retrieved from

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2859736/
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previous work and best practices from the
following resources:

1 FEHWA How to Develop a Pedestrian Safety
Action Pla

1 Smart Growth Ameéca Dangerous by Design

1 New York State DOPedestrian Safety Action
Ran

9 Virginia DOTPedestrian Safety Action Plan

1 DVRPCCrash Analysis Standards &
Recomnendations

1 New York City DOPedestrian Safety Action
Plan Bronx)

1 City of MinneapolisPedestrian Crash Study

1 Chicago DQPedestrian Crash Analysis

1 Alamo Area MP{San AntonieBexar County
Pedestrian Safety Action Plan

1 City of SeattleBicyle &Pedestrian Safety
Analysis

Recommendations

The engineering and policy recommendations in
this Pedestrian Safety ActidPlan are based on
the results of the crdsanalysis and build on the
recommendations in the Vision Zero Three Year
Action PlanTheYearl and 2 Update reports
show that the City is making progress in
implementing engineering recommendations at
select locations, but more widespread
improvements & needed to reach zero
pedestrian fatalities by 2030.

The recommendations in thieedestran Saéty
ActionPlan build on the work to date and best
practices from the following resources:

9 PhiladelphiaVision Zero Action Plan (PD)

91 Philadelphia Vision Zero Year 1 Update
(2018)

9 PhiladelphiaVision Zero Year 2 Update
(2019)

1 Philadelphia Complete Streets Design
Handbook

1 FEHWA Pedestrian Safety Guide and
Countermeasure Selection System (2013)

1 EHWA Proven Safety Countermeasures
(2017)

1 FEHWA Gude for Improving Pedestrian Safety
at Uncontrolled Crossing Locations (2018)

1 Minnesota DOTBest Practices for
Pedestrian/Bicycle Safety (2013

T Montgomery County, MDDraft Vision Zero
Crash Reduction Toolkit (2020)

T New York City DDBronx Pedestrian Safety
Action Plan (2015)

Collectively, these resources identified several
safety objectives that are key to reducing the
numberof serious anddtal pedestrian crashes.
Many of these objectives relate directly to the
crash factors idatified in the analysis and
informed the selection of the engineering
recommendations presented in the toolkit
Chapter 3, Systemic Solutions.

Community Engagement

All public engagement was moved to an online
format in response to the COVI® pandemic
alR GKS /AdGeQa {dGlre I
technical, Citywide nature of this study, a survey
was developed with questions relating to peSpR a
preferences for dierent designtreatments that
would improve pedestrian safety. For example,
there are seveal different designs that can help
make pedestrians more visible, so the survey
presented different images of design treatments
to participans and asked them to sait the one
that they would prefer to see in their
neighborhood.

| 2YS

The survey was developeding SurveyMonkey
and included information about Vision Zero
policies and programs, pedestrian crash safety
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https://www.chicago.gov/content/dam/city/depts/cdot/pedestrian/2011PedestrianCrashAnalysisSummaryReport.pdf
http://www.virginiadot.org/business/resources/VDOT_PSAP_Report_052118_with_Appendix_A_B_C.pdf
https://www.dvrpc.org/Reports/17068.pdf
http://www.nyc.gov/html/dot/downloads/pdf/ped-safety-action-plan-bronx.pdf
https://smartgrowthamerica.org/resources/dangerous-by-design-2019/
https://www.ny.gov/sites/ny.gov/files/atoms/files/pedestriansafetyactionplan.pdf
https://www.alamoareampo.org/Bike-Ped/docs/PedestrianSafetyActionPlan.pdf
https://www.seattle.gov/Documents/Departments/SeattleBicycleAdvisoryBoard/presentations/BPSA_Draft_Public_093016.pdf
https://safety.fhwa.dot.gov/ped_bike/ped_focus/docs/fhwasa0512.pdf
http://www.minneapolismn.gov/www/groups/public/@publicworks/documents/webcontent/wcmsp-206688.pdf
http://visionzerophl.com/uploads/attachments/cj8a9vbdj074ojnd66ah3mxxi-2017-vz-action-plan-final.pdf
file://///dca-file01/50000/5587.07_S_VZ%20Ped%20Safety%20Study%20&%20Action%20Plan/05%20Pedestrian%20Safety%20Action%20Plan/.%20http:/visionzerophl.com/uploads/attachments/cjnf3ciuv0cxjszd6f68mf4xn-file-2018-vision-zero-update.pdf
http://visionzerophl.com/uploads/attachments/ck181ipfv1isp9pd66ww0iw0f-file-print-pages-hq-visionzero-y2-update.pdf
https://www.philadelphiastreets.com/images/uploads/resource_library/cs-handbook.pdf
http://www.pedbikesafe.org/
https://safety.fhwa.dot.gov/provencountermeasures/fhwasa18029/
https://safety.fhwa.dot.gov/ped_bike/step/docs/STEP_Guide_for_Improving_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf
https://www.dot.state.mn.us/stateaid/trafficsafety/reference/ped-bike-handbook-09.18.2013-v1.pdf
https://www.montgomerycountymd.gov/visionzero/index.html
http://www.nyc.gov/html/dot/downloads/pdf/ped-safety-action-plan-bronx.pdf

trends in Philadelphia, recommendelesign

options to impove traffic safety, a Vision Zero PU rposeand Use Of the

conceptual design toolkit, and optional Plan

demographic qustions. Survey respondents gave

feedback on the specific design improvements

and traffic calming solutions they would prefer in  This is a technical Plan that will guidéyCi

their neighbortoods. agencies and implenming partners in prioritizing
resources at important locations to improve

The survey was pmoted through the Office of . . .
P edestrian safey..The Plan will help the City make
¢CNI yALRNIF GA2YS Ly'-FNJ-éEN éu%zﬁflsz R ip“"fwx

( YR
(oTIS) &cebook and Twitter accounts, as well as ata-driven design deCISIXnS 0
sent out to stakeholder groups and shared amongcraSheS’ based on:
their networks. The survey was available in the
first two weeks of June 202@pproximately 150
survey responses were collected and analyzed.

éjza u .
uce pedestrian

1 Maps of Priority Areas, Intersectisnand
Corridors. Thesare locations with the
highest concentration of pedestrian crashes,

The top walkability iss that responderst where design intervetions will have the
identified in their neighborhoods included drivers ~ 9reatest impact.

failing to yield, speeding, arfdiling to obey 1 Pedestrian Toolkit. The Toolkit contains
traffic control devicesOverall, respondents different engineering recommendations that
preferredreallocating roadway space to reduce target the crash facts identified in the cash
speedingand provide shorter crossing distees analysis. These recommendations represent
improving visibility at intersections with parking the most effective designs for improving
restrictions,andleading pedestrian intervals to pedestrian safety in Philadelphia.

increase drivers stopping for pedeisins.
The City and its partners will be abteslect a

The majority ofespondents were residents of combination of solutions that will have most
South Philadelphia, West Philadelphia, and impact withinlimited resources, adeet projects
Northwest Philadiphia, with 60% of respondents are developed and implemented.

between the ages of 25 and 44. Survey
participants primarily identified as
White/CaucasianSeeAppendix Aor asummary
of all surveyresults. City agencies will take these
preferences into consideration when designing
future neighborhood street projects, along with
additional community input.

[ a0t &2 K SYeérNisich QatActibrs &
Plan will also incorporate relevant
recommendations and actions from this Plan
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HAPTER 2 [
AVERAGE PERCENT OF PEDESTRIAN, BICYCLIST, AND

MOTOR VEHICLE OCCUPANTS (DRIVERS AND
P E D ESTR IAN PASSENGERS) INVOLVEDURWIRASHES IN
PENNSYLVANIA AND PHILADELPHIA2Q084
The percent of pedestrians involved in injury
C RAS H crashes in Philadelphia is more than double the
percent of pedestrians involved in injury crashes

FINDINGS [

O\/e rVI eW People Involved
People Involved in Injury
in Injury Crashes
An average of 36 peoplepyear were killed Crashes Philadelphia

Pennsylvania

while walking in Philadelphia between 2014 and
2018. Out of all ijury crashes in Philadelphia
from 2014 to 2018, 21% resulted in a pedestrian

m Pedestrians

injury' m Motor Vehicle Occupants
Bicyclists
Compared to the Commonwealth of Source: PennDOT Crash Tables, 20148
Pennsylvania, Philadelphia had a higher share of
pedestrians involved injury crashes between I EEEEE——————————
2014 and 2018Figure 9.shows the average FIGURE 10.
percent of pedestrians involved in crashes in PEDESTRIN, BICYCLIST, AND MOTOR VEHICLE

OCCUPANT (DRIVERS AND PASSENGERS) FATALITIES

Pennsylvania and Philadelphia between 2014 to AS A PEEENT OF TOTAL FATALITIES 22084

2018 Pedestrians and bicyclists are overrepresented
While pedestrians represennaaverage of 8% in crash fatalities in Philadelphia.
of people involved in crashes in Philadelphia, 100% 8% 4% %
pedestrians comprise 44 of craskrelated 80%
deaths.Figure 10.(on page23) shows 52% 52%
. . . . 60% 60%
pedestrians, bicyclistgnd motor velile
occupants (drivers and passengers) as a percent 40%
of the total crashkrelated fataliies in 20% 31% 44% 43%

Philadelphia from 2014 to 2018. 0%

2014 2015 2016 2017 2018

m Pedestrians

Source: PennDOT Crasbles, 20142018
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Methodology Understanding Areas,
Corridors, and Intersections

This study analyzed publicly available PennDOT
crash data from 2012018 in Phddelphia to To understand thavhere, When, How, and Whoof
identify pedestrian crash trends and patterns, pedestrian crashes in Philadelphia, crashesewe
detailed in the Findings section below. These evaluated at three geographic scales:
systemwide crashpatterns and characteristics
were used to genate systemic solutions to
address identified trends, discusskdChapter 3,
SystemicSolutions.

Areas Areas are the largest geography of the three
geographic scales. To understand where pedestrian
crashes cluster in neighborhoods in Philadelphia,
crashes were aggregated by Census Block Group. The
US Census Beau organizes cities and metropolitan
areas mto Census Block Groups, which contain
between 600 and 3,000 residents.

This study used statistical analysis to evaluate
over 45 different variables at three different
geographic scales: intersection, corridor, and

area. First, alihjury crashes (for all modes) were  copridors Corridor geographies examine the number

compared to pedestrian igfies and pedestrian of crashes along a continuous stretch of street or
fatality crashes to help us answer these key road. Analyzing crashes on a coaridevel helps
guestions: illustrate which types of strde are associated with

higher pedestrian crashes and locations where
1. Why are pedestrian crashes more severe pedestrian safety can be improved. Corridors were
or fatal? oFraSR 2y GKS NRIRglI&aQa TFdzyOlUAz
2. What makes pedestrian crashes more the sidebar on pag84) and Complete Streets types.
likely to occur?
3. What kinds of pdestrian crashes are

overrepresented?

Intersections Intersections are the smallest of the
three geographic scales. Evaluating crashes at an
intersection level shows which types of intersections
are dangerou®r safe for pedestrians. Intsections
were sorted into intersection types (see sidebar on
into Where, When, , and Who. Many of page34) based on functional classification.

the findings echo trends documented in national

and international research, but this study is the  Evaluating crashes at all three geographic scales

first comprehensive, citwide aralysis of helped strengthen the findings and to reveal specific
patterns at different geographic scales.

Understanding the three geographic scales, and how
they relate to the findings, is the keg tinderstanding
the systemic solutions presented @hapter 3
Solutions

These findings were thegrouped thematically

pedestrian crashes which confirms with hard
datathat these trends are also occurring in
Philadelphia.
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Findings
TOP CRASH FACTORS FOR

Through the analysis, patterns begaretoerge PEDESTRIAN INJURY CRASHES
to explain what is happening in pedestrian

crashes. The first step to understanding the T INTERSECTIONS
problem of pedestrian crashestlse need to gain 1T NERTRAMNIT
better insight into why pedestrian crashes occur T MIDBLOCK
and what circumstances makes them more 1 TURNING
severe or deadly. Thescond step is using those 1 URBAN ARTERIAL & AUTO
insights to develop targeted solutions. The third ORIENTED
step is to implement those solutions where they COMMERCIAL/INDUSTRIAL
make the most sense and will have the greatest CORRIDOR
safety benefit.  UNDER 19 YEARS OLD
T NIGHTS/EVENINGS
Below, these patterns are broadly grouped into  OVER 50 YEARS OLD
Where, When, How, and Who. Throughout the q HIT & RUNS
Findings section, statistically significant findings 7 NEAR SCHOOLS

with ap-value of less than 5% are indicated with
p* and a footnote.

These crash factors were combined into the list,

to show the potential importance of that crash

factor relatiwe to the others. Note that crashes X

can have multiple factors and these factors are Q

not directly comparable due to major differences WS ELERTIER S e EER RN EW AVEVES

in reporting different categories as well as the  [FUUSEEIERESRERGIERSE g RLEEER ST

natural prevalence of that category. For example e RSN E BRI SR C IR ERM ERINERD

almost all crashes are ded as occurring at i th_e_ and underwent

GAYGSNESOUAZYAE 2 NI @Y/ e s

‘iategoiy prions itis difﬁcu,lt }O corpparfa tr)em If a crash factor had a statistically strong

AS\SCRONVR SECILE 1y SVENUAE L YW1 e 5 tionship wit pedestian injury. or fatality

five category options. crashes, it was considered statistically
AAAYATFAOLIYld ¢KAA t I
relationship between crash factors was
statistically significant.

io2

For a relationship between crash factors to be

consideed statistcally sgnificant, the test had
to prove 95% confidence (thevalue had to be
under 5%).
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Most significant factors folPedestrian MAJOR CONTRIBUTING FACT(
Fatality Crashes

Major contributing factors are crash factors that are
statistically significant, large in magnitude, and hav

Nights/Evenings _ :
been confirmed across seral types of analysis.

Urban Arterial& Auto-Oriented
Commercial/Industrial Corridor

1 Midblock

1 Intersection

1 Over50 Years Old WH E R E

1 Hit& Runs

Pedestrians faced higher risks on Urban éual

There is no onsizefits-all solution to or Auto-Oriented Commercial/Industrial
pedestrian crashes. Different types of crash corridors, near transit stops andtations, near
factors need different design and policy solutions  schools and generally where there is high
that can work in tadem to eliminate pedestrian pedestrian activity. Intersections are where
deaths and serious injuries. The crash factors most pedestrian crashes happebut midblock
identified in the Findings section guided the crashes were deadlier in Phitielphia between
selection of specific countermeasures that 20142018,
address those crash factors. To reduce the traffic
fatality rate to zero for pedestriang,is critical Themajor contributing factorsof where
that these recommendations are implemented pedestrian crashes occur incluttee following
through specific projects, policies, and other
activities, discussed i@hapter 3Lists of Urban Arterial and Aute

intersections, corridors, and areas have been

identified for prioritization to most effectively Orlented CommerCIdI

target resaurces. Addressing pedestrian crashes Industrial Corridors
in those prioritized areas with the relevant

design interventions is expected to result in a The study analyzed all obf KA £ F RSt LKA Qa &t
reduction in pedestrian deaths and injuries corridors using the Goplete Streets roadway
quickly and coseffectively. typologies (see sidebar on Complete Street

Type84and a description oftte relationship
between corridors and Complete Streets).
Pedestrian crashes are more severe on urban
arterials and auteoriented

commercial/industrial corridorp*.” Pedestrian
fatality crashes are more likely to occur on urban
arterialsp*.’® Both roadwg types have higher

7 The relationship between serity of pedestrian injuries and crashes occurring 18The relationship between incidence of pedestrian fatality crashesceasthes
on Urban Arterials and Aut@riented Commercial/Industl corridors was occurring on Urban Arterials was statistically significant ftkelue was less than
statistically significant (thp value was less than 5%). 5%).
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speed limits, more travel lanes, and more The analysis demonstrated:
vehicular traffic compared to some of the other

roadway tymlogies (walkable commercial T Allinjury crashesvere primarily
corridors, city neighborhood streets, leskensity concentrated in neighborhoods along
residential, shared narrow streets, and local major @rridors such as Broad Street,
streets). Roosevelt Boulevard, and areas of West
Philadelphia.
Pedestrian fatalities from crashes are 1 Pedestrian injury crasllusters werean
overrepresented on urban arterials and auto high activity areas such as Center City,
oriented commercial/industrial street&Jrban North Broad, West Philadelphia
arterials makeup only 16% of all roadways in neighborhoods near Market Street, and
Philadelphia, but they account for 44% of the Fairhill/Kensingin neighborhoods
pedestrian fatality crashes. Similarfyto- near Allegheny Avenue.
oriented commercial/industrial corridors include f Pedestrian fatality crashes/ere mostly
only 3% of all streets but account for 6% of dispersed across the city, however, there
pedestrian fatality cishes. are several clusters on North Broad

- . . ~ Street, Lehigh Avenue, and Roosevelt
2 KSNB ¢KSNBQa | A-sdifard

Pedestrian Activit : :
y Near Transit Stops & Stations

Anywhere there are lots of people and vehicles

interacting and sharing the same spacee th Transit is associated with pedestrian activity,
likelihood increases that a crash will occur. To ~ Since people often walk to and from transit stops
explore the relationship between activity and and stations. Pedestrian injury and pedezstr
crashes, a composite adty index score (job fatality crashes are more likely to occur at

and employment concentration) was used. Mean intersections near transit stops and stations of all
Average Annual Daily Traffic (AADT) and Mean ~ YPes (within300 feet)p*.** Almost 80% of
Average Annual DailyeBestrians (AADP) counts ~ Pedestrian fatality crashes happen at

could not be used to account for activity levels ~ Intersections with transit. In addition to

due to limited data availability. For the high examining intersections, thegly also analyzed
pedestrian activity and crash analysis, the total ~ COrridor segments across the city (S8emplete
number of all injury, pedestrian injury, and Streets Typologies & Corridor Analysiglebar
pedestrian fatality crashes was aggregghfor on page 24. Among corridor crashes, pedestrian

each Census Block Group and normalized by area INiury crashes are more likely to occur on
size and the composite activity index score (refer €Ormidors with subway stations*.*

to maps inAccouwnting for Activity sidebar ). _ L
Figure 13.shows thatpedestrian injury crashes

(crashes where one or more pedestrian was

19The relationship between incidence of pedestrian injury crashes and pedestrian 20The relationship between incidence of pedestrian injury crashes and crashes
fatality crashes and crashes occurring on near transit stops and stationsdyg, occurringon corridors with subway service was statistically significant fthalue
trolley, bus, regional rail) was statistically significant @phelue was less than 5%) was less than 5%)
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injured) and pedestrian fatality crashes (crashes intersections near schools (within 500 feet) are

where one or more pedestrian died) are more likely to be a pedestrian injury crash than
overrepresented as compared to all injury an all injury craslp*.2* 20% of all intersections
crastes(a crash that resulted in one or more city-wide are near schools, but 26% of pedestrian
injuries). injury crashesccur at intersections near

schools.

Near Schools _ _ _
Figure 17andFigure 16, show that pedestrian

Schools are typically associated with pedestrian ~ Injury crashes (crashes where one or more

activity since children often walk to school either ~Pedestrian(s) were injured) are overrepresented

alone or with parents or guardians. In atintersO i A 2 Y& Y S| Naéchobli KAy pnn
Philadelphia, 38% of children in psehool to &

grade walk to or from schooCrashes at

FIGURE 11. FIGURE 12.
URBAN ARTERIAL CORRIDORS AS A PERCENT PERCENT OF PEDESTRIAN FATALITY CRASHES
CORRIDORS IN PHILADELPHIA URBAN ARTERIAL CORRIDORS2@084
-
44%
= Urban
Arterials
56%
m Other
84% Types

Adisproportionately high number of pedestrian fatality crashes occurred on Urberiads in
Philadelphia between 2014 and 2018.

21 The relationship between incidence of pedestrian injury crashes and crashes
200d2NNAY I G AYyGSNERSOGAZ2YyE 6AlKAgppnnQ 2F | a0K22ft ¢l a adGliAadAaortte arayaAFaolyid o
value was less than 5%).
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FIGURE 13.

PERCENT OF CRASHES OCCURING NEAR* TRANSIT STR®18*, 2014

Pedestrian fatality anéhjury crashes occurred more often near transit stops.

21%

Pedestrian Pedestrian

Injury

Fatality
Crashes

Crashes

79%

m No Transit m Transit

* Near transit stops means transit stopsinanintetse2 y 2 NJ 6AGKAY onnQ 2F |y AYGSNBSOGAZY D
** Transit stops include bus stops, trolley stops, subway stations, regional rail stations, and Nor8gétg Line stations.
Source: PennDOT Crash Tables, 20148; SEPTA bus stops, trolley stops, and regiaihatations,SEPTA GIS Data Portal

|
FIGURE 14.

STUDENTRANSPORTATION MODE TO/FROM SCHOSCHTRE. TO'8GRADE, 2018019
Four in ten students in Philadelphidbetween preschool and 8 grade ¢ walk to school.

19 0,
m Walk

m Personal Vehicle ~ 14% 38%
m School Bus
B Transit

m Bike

m Other

Source: The School District of Philadelighiaveys
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FIGURE 15.

INTERSECTIONS NEAR* A SCHOOL AS A PERCENT OF ALL INTERSECTI®NSA IN PHILADE
Oneinfive intersectioisg A G KAY pnnQ 2F | a0OKz22f Ay tKAfIl RSt LIKAI

m Intersections within 500' of
a school

m |ntersections not within 500
of a school

Source: The School District of
PhiladelphieSurveys

80%

|
FIGURE 16.

PERCENT @RAHES AT INTERSECTIONS NEAR SCHOOLRS18014

Pedestrian injury and fatality crashes occurred more often at intersections near schools.
F LYGSNESOGA2Ya 6SNB O2y&aARSNBR ySIENI I &a0K22f AF Al ol

Qx

Pedestrian Pedestrian
Injury Fatality
Crashes Crashes

82%
74%

m Crashes not at intersections within 500" of a scf
m Crashes at intersections within 500" of a school

Source: PennDOT Crash Tables, 2018
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At Intersections & the
Midblock

Overall, most crashes occurred at intersections, @destrian fatalities may be needed, while design
pedestrian fatality crashes are overrepresented afterventions at intersections may better target
the midblock (50.3%), compared to all injury (379Bpdestrian injury crashegigurel7.shows that
and pedestrian injury crash groups (35%). This Ppedestrianfatality crashes occur muchare often
suggests a corridewide approach to address at midblock locations (not ahtersections).

FIGURE 17.
PERCENT OF CRASHES AT INTERSECTION AND MIDBLOCK (NOT AT INTERSECTIONSPDDREATIONS, 2014

Pedestrian fatality crashes ocauore often at midblock locations than at intersections.

50%

Pedestrian
Fatality
Crashes

Pedestrian
Injury
Crashes

All Injury
Crashes

Crashes at a
midblock location

Note: appoximately 0.2% of records are missingalian information.Source: PennDOT Crash Tables, 20148

m Crashes at an intersectiorm

Theminor contributing factorsof where MINOR CONTRIBUTING FACT(

pedestrian crashes occur include: . o
Minor contributing factors are crash factors

that may be statistically significant but are

TypeS of Intersections smaller in magnitude or were demonstrated ir

fewer types ofanalysis.

Pedestrian injury crashes are more likely to occur

at intersections of collector streets, a tyjpd street that features lower speed limits than an arterial but
typically higher traffic volumes and speed limits than local strp& Collector street intersections
make up about 13% of all intersections in BiMdIphia. To learn more about collectoirstersection

types, and functional classification, see the sideBégure 18.shows the percent of crashes at different
types of intersections.

22The relationship between incidence pédestrian injury crashes and crashes occurring at Collector intersections was statistically significana(tiewas less than 5%).
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FIGURE 18.
PERCENT OF CRASHESODATECTOR INTERSECTIONS,(0ABL4

Pedetrian injuries are overrepresented at intersectionsevehcollectors meet.

Pedestrian Pedestrian
Injury Fatality
Crashes Crashes Crashes

m Collector-Local m Collectors m Locals
m Major Inclined Majors Minor-Local
m Minors Roosevelt

Source: PennDOT Crash Tables, 20148

Crosswalks Signal or Stop &n

. . Intersection pedstrian fatality crashes are
Pedestrian injury crashes are more likely to occur . . . o
overrepresented at intersections with traffic signals

_ . . «23
in intersections with marked crossia p*; (74.5% occur there, 25.5% occur at intersections with
locations where thee is higher pedestrian activity.and 67.7% of pedestriainjury crashes occur at
Conversely, pedestrians struck in a marked signalized intesections Figure 20.shows the percent of
crosswalk have less severe injuries’pFigure 19. crashes that occuat signalized versus stop sign
showsthe percent of crashes that occur at intersections. Pedestrian injury crashes (crashes that
intersedions with crosswalks. Pedestrian injury "€Sult one or more pedgtrian injury) and pedestrian
crashes (crashes that result one or more fatality qashes (crashes that result on(=T or morg

L . . pedestrian death) occur more often at intersections
pedestrian injury) and pedestrian fatality crashes™ o

. with traffic sgnals.

(crashes that result one or more pedestrian death)
occur more often at intemsctions with crosswalks

than all injury crashe

The relationship between incidence of pedeatrinjury crashes and crashes occurring at intersections with marksdialks was statistically significant (thevalue was less
than 5%).
2 The relationship between the severity of pedestrian injuries and crashes occurring at intersections with onasssehlks was statistically significant (fhealue was less

than 5%)
Page| 32
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FIGURE 19.

PERCENT OF CRASHES AT INTERSECTIONS WITH CROSSXWARKS, 2014
Pedestrian injury anthtality crashes occur more often at @msections with crosswalks.

5%

All
Injury
Crashes

Pedestrian
Injury
Crashes

Pedestrian
Fatality
Crashes

90%

m With Crosswalk
m Without Crosswalk

* Intersections classified @sA Yy 1 SNAESOlGA2ya 6AGK ONRaagltlaé

SAGKSNI O2y Gl Ay |
Source: PennDOT Crash Tables, 20148; City of Philadighia, Crosswalk shapefile

|
FIGURE 20.

PERCENT @RASHES AT STOP SIGNS AND SIGNALIZED INTERSECGI0ONS, 2014
Pedestrian injury and fatality crashes occurred more often at signalized intersections.

38% 32%

All
Injury
Crashes

62%

Pedestrian
Injury
Crashes

Pedestrian

Fatality
Crashes

68%

m Traffic Signals m Stop Signs

Source: PennDOT Crash Tables, 2018; City of Philadighia, Traffic Signals shapefile and [B&igns shapefile
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Functional Classificationsntersedion
Types & Complete Streets Types

Functional Classificatiois the organization and hierarchy of the road netwdidofnote) The City

2F t KAfIFRSELKAIQa {GNBSia 5SLINIYSyld RSTAySa

1 Expresswaysexpressways are separatetd accessontrolled roadways designed for
mobility and longdistance travel. Expressways do not include or allow pedestriarsaarel
are not included in this Plan. Interstate 676 and Roosevelt Boulevard are examples of
expressways in Philadelphia.

1 Major Arterials:major arterials serve the major centers of a metropolitan area. Unlike
expressways, major arterials include pedestraamenites (like sidewalks) and land uses
directly abut the roadway. Broad Street or Market Street are examples of magniadst in
Philadelphia.

1 Minor Arterials: minor arterials serve smaller geographic areas within a metropolitan area and
focus on canectingmajor arterials. South Street and Frankford Avenue are examples of
minor arterials in Philadelphia.

91 Collectors:collectors gather traffic from local roads and funnel them to the arterial network.
Ridge Avenue and Locust Street are examples afatolls n Philadelphia.

1 Local local roads are not designed for long distance travel and are intended to serve final
originsor destinations. Local roads are often designed to discourage through traffic. Small
alley streets such as Camac Street or Bousimetnt 1 S dzLJ YdzOK 2F t KAf ||
network.

Intersection Typedranslate functional classification to eastiersection in Philadelphia. Each

intersection is classified into eight types:

1 Majors: Major intersections are the intersection of mogtnajorarterials. Less than 600
intersections in Philadelphia (3%) are considered Major intersections. The intersettid
Broad Street and Spring Garden Street is considered a Major intersection.

1 Major Inclined:Major Inclined intersections are the mtsection of a major arterial and a
minor arterial or a collector. Less than 3,500 intersections in Philadelphia ét6%pnsidered
Major Inclined intersections. The intersection of Lehigh Avenue and Front Street is considered
a Major Inclined Interseati.

1 Minors: Minor intersections are the intersection of mostly minor arterials. More than 1,600
intersections in Philaglphia (7%) are considered Minor intersections. The intersection of
Woodland Avenue and S %Street is considered a Minor intersection.

1 Minor-Local: Minor-Local intersections are the intersection of minor arterials and local roads.
Approximately 2,000 tersections in Philadelphia (9%) are considered Minacal
intersections. Intersections of Poplar Street, which is a minor arteridltlaa lacal roads
along itg N 23¢ Street or N Beechwood Street, for exampl&ould be considered Miner
Local intersetions.


https://www.fhwa.dot.gov/planning/processes/statewide/related/highway_functional_classifications/section03.cfm

Functional Classifications, Intersection
Types & Complete Streets Typé=ontinued)

91 Collectors:Collector intersections aréne intersection of collectors. About 3,000 intersections
in Philadelphia (13%) are considered Colleattarsections. The intersection of #(Btreet
and Powelton Avenue is considered a Collector intersection.

1 CollectorLocal:Collectorlocal intersectios are the intersection of collectors and local roads.
About 7,800 intersections in Philadelphia (34%@) eonsidered Collectdrocal intersections.
Intersections of Wissahickon Avenue, which is a major collector, and local roads ajdMg it
Price Street ad W Stéford Street, for example would be considered Collectdrocal
intersections.

1 Alleys:Alley inersections are the intersection of two local roads. About 4,400 intersections in
Philadelphia (19%) are considered Alley intersections.

1 Roosevelt Bouleard: Intersections along Roosevelt Boulevard were considered their own
intersection type due to the unige design of the roadway. Roosevelt Boulevard contains four
roadways: two express roadways that run through the center of the Boulevard, and two local
roadwaysthat run on the outside of the Boulevard. The number of lanes within each roadway
varies, and tb roadway often includes separated turn lanes at larger intersections. At
different points along the Boulevard, the grade changes for the expressairtmadways.

There are 132 intersections on Roosevelt Boulevard in Philadelphia (0.6%).

Complete Streets TypdsNB | aSG 2F aiNBSG aiGtellSaég RSGOSE 2L
Complete Streets Handbqgaleleased in 2013. The different@plete Streets Types describe the
existing and future street design of all streets in Philadelphia. The street type considers the existing
context, constraints, andignifi@nce to all modes. There are eleven Complete Street Types:
HighVolume Pedestrian

Civic/Ceremonial Street

Walkable Commercial Corridor

Urban Arterial

Auto Oriented Commercial/Industrial

Park Road

Scenic Drive

City Neighborhood

LowDensity Residerdi

Sharel Narrow

Local

=4 =4 =4 -4 -4 -8 -8 -8 -8 _9_9

What is the differencebetween Functional Classification, Interden Types, and Complete Streets

Typologies?

1 Functional Classificatiodescribes the hierarchy of the road network. The categariagerial,
collector, locat arebasedy G KS CSRSNIf | AJKgLE& ! RYAYAadNF
definitions. The Funimnal Classification of any roadway is related to the volume and speed of
vehicles.

1 Intersection Typeslescribes the hierarchy of intersections in the road netwdthe catgoriesq
Major, Collector, Alleyg are based on the Functional Classificatiothef roads that intersect.

1 Complete Streets Typeare a set of street types Urban Arterials, Walkable Commercial
Corridors, City Neighborhoagideveloped by the Citgf Phibdelphia that describe existing street
context and preferred future street designs. All streets in Philadelphia have a CompkstésSt
Type. Unlike Functional Classification, Complete Streets Types include qualitative features such a:
the existingcontext land use, and the significance of each street for different modes.


https://www.philadelphiastreets.com/images/uploads/resource_library/cs-handbook.pdf

Crashes on Roosevelt
Boulevard

RoosevdlBoulevard is a unique corridor in
Philadelphia. It is a divided highway with two
expreslanes and two local lanes in each
direction, creating largentersections with
complex geometries. Beeen 2014 and 2018,
31 pedestrians were fatally injured, making
w22aS0St G . 2dz SO NR
corridor for pedestrians. The high number of
pedestrian fatalities on the Boulevard make it a
primary focudor this analysis.

iKS
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ON ROOSEVELT BOULEYA

1 Almost a quarter of all pedestrians
killed atintersections in Philadelphia
were crossing Roosevelt Boulevard or
its crossstreets (22%). By comparison,
Roosevelt Boulevard only contains 0.6%
2T (KS @dtidng Qa Ay (i SNA
9 Pedestrian injury and fatalityrashes
_are much more Iikgly to occur on
O A REoSdelBYfedall C()frnﬁa[l;‘eﬁﬂb bther
City streetsp*.
9 Pedestrian injury crashes are more
likely to be severg*.
9 Injury crashes and pedestrian fatality
crashes are clustere@long Roosevelt
Boulevard.



Accountirg for Activiy

Safety research tries to distinguish between
high numbers of crashes due to specific factors
and high numbers of crashes simply because
more crashes are occurring in an area due to
high volumes of pedp and vehicles. Where
there are high viumes of pedesians, there

are more pedestrian crashes. The greater the

number of pedestrians is present in an area, the
higher the likelihood of conflict with motor
vehicles. Due to the lack of volume data at a
city-wide level, this analysis focusing on
accounting follevels of activity using residential
and employment densityrigure 21depicts the
employment and residential activity by census
block group, with the higtst levels of activity
shown the darkest shades of red, blue, and
purple.

FIGURE 21.

RESIDENAL DENSITY AND EMPLOYMENT IN PHILADELPHIA

The highest density of awity (residential and/or employment) is located in Center City, West
Philadelphia, North Philadelphiand South Philadelphia

Northwest

Southwest

Lower Far
Nonheggt

Central
Northeast

:-;Nortl'vi Delawafe

Residents per sg/mi
12k 24k 40k 60k

Jobs per sq/mi

Source: U.S. Census Bureau block groups 2010; PhiladeiphPlanning Commission districts; Philadelphia Activity Index

(SEFA)
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In this analysis, a composite activity score overrepresented, not just where lots of people

(residential density + employment density at are walking and driving.

the Census block group level) serves as a proxy

for pedestrian and vehicle volume data.eTh Figure 22shows the risk of all injury crashes by
sum of all crashes in each block group is divided ~ census block group. The analysis of all injury
by the land area and composite activity score crashes demonstrates high concentrations of all
and then mapped, with darker red spots injury crashes in neighborhoods afpmajor
indicating a higher concentratiorf orashes corridors such as Broadr&et, Roosevi

The resulting maps helps illustrate where Boulevard, and areas of West Philadelphia.

crashes are truly concentrateat
|

FIGURE 22.
RISK OF INJURY CRASHES BY CENSUS BLOCK GR@I3P, 2014

The highest risk of injury crashes is located on Broad Street, Roosevelt Boulevard, and areas of West
Philadelphia

All Injury Risk
by Census Block Group

Lowest Risk
Low Risk
Medium Risk
High Risk

Highest Risk

Southwest

SourcePennDOT CrhsTables, 201-2018; U.S. Census Bureau block groups; Philadelphia City Planning Commission districts;
Philadelphia Activity Indg&EPTA)
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Fgure 23.below shows the sk of pedestrian injury crashes by censlock group. Among pedestrian

injury crashes, high crash concentrations are present in higher activity areas such as Center City, North
Broad, West Philadelphia neighborhoods nearkéa Street, and the Fairhill/Kesington neighborhoods

near Allegheny Averau

]
FIGURE 23.
RISK OF PEDESTRIAN INJURY CRASHES BY CENSUS BLOCKRGEOUP, 2014

The highest risk of pedestrian injury crashes is located in Center City, North Broad, West Philadelphia
neighborhoods near Market Street, amide Fairhill/Kensington neighborhoods nedlegheny Avenue

Lower Far
Northeast

Central

Pedestrian Injury Risk
by Census Block Group

Lowest Risk

Low Risk
| Medium Risk
B High Risk
B Highest Risk
Southwest

Source: PennDOT Crash Tables, 20148; U.S. Census Bureau block groups; Philadelphia City Planning Commission districts; Philadelphia
Activity IndeXSEPTA)
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FHgure 24. shows the risk of ped&rian fatality crashes by census block group. Among pedestrian fatality
crashes, high concentrations of crashes when normalized by area and combined activity index are
somewhat dispersed across the cityowever, there are severalsiters on North Broad,ehigh

Avenue, and Roosevelt Boulevard.

FIGURE 24.
RISK OF PEDESTRIAN FATALITY CRASHES BY CENSUS BLOCR@ROUP, 2014

The highest risk of pedestrian fatality crashes is scattered through the city, buténpireslusters on
North BroadLehigh Avenue, and Bsevelt Boulevard

Lower Far
Northeast

e
1

]

it

Pedestrian Fatality Risk
by Census Block Group

Lowest Risk
Low Risk
Medium Risk
High Risk

Lower
Southwest

Highest Risk

Source: PennDOT Crash Tables, 20148; U.S. Census Bureau block groups; Philadelphia City Planning Commission districts;
Philadelphia Activity Index (SEPTA)
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WHEN

Pedestrians weremore likely to behit and
injured or killed at nightin Philadelphia Major
contributing factorsto when pedestrian
crashes occur include:

Nights and Evenings

Pedestrians were more likely to be hit and
injured or killed at night p25 For all injury
crashesn Philadelphiamost crashes occur

during the middg and PM Peak (between 10
AM and 7 PM). Pedestrian injury and fatality
crashes are different. Pedestrian injury crashes
occur disproportionately in the PM Peak (3 PM
and 7 PM) and pedestrian fatality sfees occur
disproportionately in the evening and nigh
periods (7 PM; 6 AM).Figure 25shows the

time period that crashes occurred for all injury
crashes (crashes that resulted in an injury),
pedestrian injury crashes (crashes that resulted
in a pedestm@n injury), and pedestria fatality
crashes (crashes that result in a pedestrian
fatality).

FIGURE 25.
PERCENT OF CRASHES BY TIME PERI2D1&014

Pedestrian fatalities were overrepresented at evening and nighttime.

All Injury

Crashes

B AM Peak (6 AM-10 AM]
B Midday (10 AM - 3 PM)
B PM Peak (3 PM-7 PM)

Hm Evening (7 PM-12 AM]

m Night (12 AM-6 AM)

B Unknown

Source: PennDOT Crash Tables, 2018

25The relationship between incidence of pedestrian injury crashes, incidence of
pedestrian fatality crashes, the severity of pedestrian injury and crashes

Pedestrian
Injury

Crashes

Pedestrian
Fatality
Crashes

occurring at night (12 AN AM) was statistically significant (tpesalue was less
than 5%).
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HOW

Pedestriars faced higher risks from speeding,
turns, automobiles, and hit and run drivers in
Philadelphia between 2014 and 2018he
major contributing factorsof how crashes
occurring include:

Speeding

At intersections, speeding is overrepresentad i
pedestrian faality crashes (9.8% of pedestrian
fatality crashes but only 1.5% of pedestrian
injury crashes)Figure Z. shows the percent of
crashes where a speeding vehicle is involved.

FIGURE 26.
IMPACT OF SPEEDS ON PEDESTRIANS

WHEN A PERSON IS HIT ®
BY A DRIVER AT..

“\.i'/o 30 s\.\lf./c m\“‘ll.o
RN N

2, T, M,

1 outor 10 5 outor 10 2 outor 10
PEDESTRIANS DIE PEDESTRIANS DIE PEDESTRIANS DIE

Slowing down saves lives.

/.

Source City of Philadelphia, Office of Transportation,
Infrastructure, and Sustainabiligjision Zero PHL Website

Speeding increases the likelihood of pedestrian
fatality crashes occurringnd the injury severity
of a pedestrian crasp*.?® This finding is
consistent with a large body of research that
shows the chance of a pedean dying when

26 The rdationship between incidence of pedestrian fatality crashes and crashes
where speeding was a contributing factor was statistically significantp(trzue

hit by a car increases exponentially as speed
increases, even when the speed of the car
increasedinearly.Figure 26.is from the City of

t KAfFRSELKAFQa +AaA2Y
the relationship between speed and pedestrian
injury.

%S NP

|
FIGURE 27.

PERCENT OF CRASHES INVOLVING A SPEEDING
VEHICLE, 2012018

One in ten pedestrian fatality crases involves a
speeding vehicle

All

] B No Speeding
Injury

Crashes m Speeding

Indicated

89%

Pedestrian

Injury
Crashes

10%

Pedestrian

Fatality
Crashes

90%

Source: PennDOT Crash Tables, 2018

was less than 5%). The relationship between severity of pedestrian injury and
crashes wherepeedingwas a contributing factor was also statistically significant.
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Turning Movements

Left turnsat intersections were involved in
35.2% of pedestrian injury crashes and 14.0% of
pedestrian fatality crashes (comgaf to 3.2%

for right turnsand 78% for straight through
movements). Se€igure 28.below for
comparison of vehicle movements among crash
groups. Results included bobneway and twe
way streets. Left turns ahiersections with
two-way streets, especially without protected
left-turn signals, can create decreased ability for
the driver to see a pedestrian crossing due to
cross traffic and the size of the intersection,

until they are already midurn and potentialy
increasing their speetb avoid being hit by
oncoming vehicles.

Right turnsat intersections were involved in
11.0% of pedestrian injury crashes and only
3.2% of pedestrian fatality crashes. Results
included both oneway and tweway streets.
Pedestrian injury severity decreaskslightly
with left and right turngp*,#” consistent with
slowed speeds as drivers make turns.

Hit & Runs

Over a quarter of all pedestrian injury and
fatality crashes were hit andin crashes (27.2%
and 28.9% respectively), conmed to just 9.8%
of all ijury crashesFigure 29.shows the
percent of hit and runs for all injurgrashes

?"The relationship between the severity of pedestrian injuries and crashes where
the striking vehicle was turning left, or right was statistically significantgthe
value was less thab%o).

(crashes that resulted in an injury), pedestrian
injury crashes (crashes that resulted in a
pedestrianinjury), and pedestrian fality
crashes (crashes that result in a pedestrian
fatality).

Striking Vehicle Type

Over half of all pedestrian fatality, pedestrian
injury, and all injury crashes are caused by
automobiles (51.1%, 57.1%, and 59.4%,
respectively. The size and weight afvehicle is
related to the severity of the injury
(larger/heavier vehicles can causmre severe
injuries) and the large size of buses plays an
important role in explaining why pedestrian
fatalities involving a striking bus are
overrepresented compared tpedestrian injury
crashes (11.7% of pedestrian fatality crashes
involved a striking tss compared to 2.0% of
pedestrian injury crashedfigure 30.shows the
breakdown of striking vehie type for all injury
crashes (crashes that relied in an injury),
pedestrian injury crashes (crashes that resulted
in a pedestrian injury), and pedestrian fatality
crashes (crashes that result in a pedestrian
fatality).
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FIGURE 28.

PERCENT OF CRASHES BCNEEHOVEMENT, 262918

Left turns and right turns were overrepresented in pedestrian injury crashes

3%
Pedestrian Pedestrian
Injury Injury Fatality
Crashes Crashes Crashes
93%
m Other Movement m Left Turn
m Right Turn

Source: PennDOT Crash Tables, 2018

|
FIGURE 29.

PERCENT OF CRASHES INVOLVING A HIT AND RUN VER[TISE, 2014

Hit and runs were almost three times ma@mmon in pedestrian injurgnd fatality crashes than in
injury crashes (not just pedestrian crashes).

Pedestrian
Fatality
Crashes

Pedestrian
Injury
Crashes

Injury
Crashes

73%
90%

m Not Hit & Run mHit & Run

Source: PennDOT Crash Tables, 20148

|
FIGURE 30.

PERCENT CRASHES BY STRIKING VEHK2DE82014

Over half of all pedestriaiatality, pedestrian injuryand all injury crashes arcaused by automob#e
m Crashes involving
a Striking Bus

6%

H Crashes involving

8% 1%
. %
a Striking SUV

11% 12%

m Crashes involving
a Striking Auto

Pedestrian
Injury
Crashes

Pedestrian

Fatality
Crashes

m Crashes involving
a Striking Small
Truck

m Crashes involving 0
a Striking Large 59%
Truck
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WH O FIGURE 32.

PERCENT OF MEN DRIVING STRIKING VEHICLES IN
INJURY CRASHES, BY AGE2P18

: Male drivers ages 209 were behind the wheel
Male Drivers of the strikingvehicle in more injury crashes

than any other age group
Men are driving the striking vehicle more than

60% of the time in injury crashdglale drivers
ages 229 are the largest share of drivers of 25% 21%
strikingvehicles in injury crashes. Maleivkrs 20% 160t
. 0 150
ages 2629 are morealso likely to cause more 15% 15%
7%
1%

severe pedestrian crash@s.?® 8%
4%

0-9 10-1920-2930-3940-4950-5960-69 70+

30% 28%

10%

5%

FIGURE 31. .
PERCENT OF STRIKING VEHICLE DRIVERS IN INJURY”?

CRASHES, BY SEX, 20148
Disclaimer: Data may include incorrectly coded/reported

Male eryers are m_UCh more likely to be driving age data and a small number of children gagaccess to
the striking ehicle in an injury crash vehicles fofun.
Source: PenDOT Crash Tables, 204618 Source: PennDOT Crash Tables, 2018

39% mMen mWomen ]
FIGURE 33.
PHILADELPHIA POPULATION BY AGE, AVERAGED

FROM 2014018

People ages 2@9 and 3629 make up the
61% fFNBSald aKFINB 2F t KAfIFRSt LI

20%
15%
10%

Over 50 years of Age

5%

Individuals over 50 years old were 0%
overrepresented in pedestrian fatality crashes 0-9 10-1920-29630-3940-49%50-5960-69 70+
and children 1019 were overrepresented in —o— City Population

pedestrian injury crashes, compared teeth
city population share (sefeigure 33for city
population andd on page46 for the age ranges
of people injured in crashes).

Source: PennDOT Crash Tables, 2018

28The relationship between the severity of pedestrian injuries the driver of the
striking vehicle being male and between the ages e22@vas statistically
significant (thep value was less than 5%).
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Not Normal Crashes FIGURE 35.

t9w/ 9b¢ hC t9ht[9 YL[[O95 .. a
DRIVERS

Gb2aYIYI2eNJONF aKSa FNB Y2NSy Fihivda FANI Yl ye LISRSE0 NI
pedestriansC- 4 KSa I NB 02y ai RINBWY lafyéz GRNA IS NA

Y2NXIFf ¢ AT (Kkbeweeynded t @3S LIS2 LI S 10%

the influence of alcohol or drugs, having a

medical emergency, or were fatigued. Ten times

more pedestrianswé& (A ff SR o6& ay2i
drivers than passengers (90.5% pedestrians,

9.5% passengers, and no drivers), Bgpire 35.
68t2s® nmw: 2F GKS ayz2i yz2NF %8 1AffSR AY
crashes were pedestrians, compared to 33.3%

of drivers, and 26.7% of paengers, as shown in Source: PennDOT Crash Tables, 201148

Figure 3elow. Aproximately 8% or 2,694 of

NI Prfveg

W Pedestrian
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FIGURE 36.

FIGURE 34. CRASHE

PERCENT OF PEOPLE INJURED IN CRASHES BY AGExdestrians made up the highgstrcentage of

20142018 Gy20 y2N¥Ifé LIS2LXS 1AffSR

Those over 50 and under 19 were
overrepresented compardd their city
population fiare

m Driver 40% 33%
m Passenger

m Pedestrian

Source: PennDOT Crash Tables, 20148

27%

30%

250 Source: PennDOT Crash Tables, 2018

20%

Other Factors

15%

A\
10%
v @ \. Many tested factors did not have a strong
’ relationship to pedestrian injuries or fataés.
0% These factors includbwet roads, bad weather,

0-9 10-1920-2930-3940-4950-5960-69 70+ .
curved padways, the presence of a driveway,

the proximity of a park, and vehicle failure. See
Appendix E for full details and charts for all
factors analyzed.

=@ All Injuries Pedestrian Injuries

Pedestrian Fatalities
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Youth Pedestrian
Crashes

Methods

As part otthe Vision Zero for Youth
Demonstration Project (see Introdtion for
more details), the Pedestrian and Bicycle
Information Center (PBIC) examined crashes
among children and youth under 18 years of
3S 6GSN¥YSR dGeé2dziKé
section) ocarring for the five year @riod of
20142018 using the samerash data set as was
used for this report. The results presented here
are descriptiveand are based on cross
tabulations and spatial analyses (using buffer
and density methods) to identify pongial high
occurrence faairs associated with youth
pedestran crashes and severity outcomes.
Analyses examining both a craglvel factor

(e.g. time or light conditions) and injury severity
counted crashes and used the most severely
injured youth pedesian in the crash if there
were differences in severity ofjuries received.

Findings

Pedestrian crash trends among
Philadelphia youth

1 Of the 8,024 crashes involving pedestrians
of all ages, 2,009 crashes, an average of
about 25 percent of the total, appeed to
involve one or mae youth pedestrians.

Both youthinvolved pedestrian crashes and
total youth pedestrian crashes decreased
between 2016 and 2018 but youth serious
and fatal injury crash numbers stayed
relatively the same.

1 Atotal of 2,083 young pegtrians were
involved inthe 2,009 collisions because
multiple pedestrians were struck in some
crashes.

91 Five percent of young pedestrians who were
struck were killed or suspected seriously
injured. Evidence from studies linking police
reported injury daa with medical data
sources suggest, however, that pedestniz
who are initially suspected of having minor,
possible or unknown severity of injuries may
later die or have serious injuries, even if not

T 2 NJ (sKsBectepiBovbp sefjopsSiNDe gine ofithe A a

crash. Theefore, these fatal and s®us
injury rates may be undereshates.

FIGURE 37.

PEDESTRIANS UP TO AGE 17 AND REPORTED INJURY

SEVERITY IN PHILADELPHIAZ20B4

Youth Injury Trends
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1 Among youth, most crashes are occurring
among 5 9-yearolds

9 Children in the age groups of 1018 and 14
to 17 also arenvolved in ssubstantial
number of pedestrian crashes.
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TABLE 3.
DISTRIBUTION OF CHILD PEDESTRIAN CRASHES
ACROSS AGE GROUPS-2018.

Age Group Total
1to4 303 14.5%
5t09 669 32.1%
10to 13 554 26.6%
14 to 17 557 26.7%
Total 2083 100.0%

1 Youtharemore likely to be in collisions on
weekday afternoons (36 pm) during fall
and spring months. Combined with the
secondmost common time, & 9 pm
weekdays, these time periods account for
45 percent of youth crashes. These patie
point to a potental link to injuries related
to the school trip but could also be related
to activities afterschool or neighborhood
crashes.

1 While 5-9-yearold childrentend to be hit
in the afternoon and evening (% pm and
6 -9 pm), older childen (10- 13-yearold
and 14 - 17-yearold) are disproportionately
represented in early morning crashes-®
am).

1 In contrast to aklage pedestrian injury
crashes, young pedestrians are most likely
to be hit during the day, with dayliglhours
accountingfor 74 percent of aljyouth
pedestrian crashes, and 67 percent of all
fatal and severe ones. Of course, this is
likely the result of the fact that most child
pedestrian activity occurs during these
daylight hours. However, like abe
pedestrian injury ashes, nighttime crags
among youth have higher average severity
than those occurring during the day,

accounting for 27 percent of fatal and
serious injury crashes but 20 percent of
total youth pedestrian crashes.

WHERE

1 While allages pedestrian crashesost
commonly occur &intersections, youth
pedestrian crashes are both more frequent
(51 percent of all crashes), and more
injurious at midblock locations (61 percent
of fatal and suspected seriously injured)
compared to foutway intersections (38
percert of the total).

1 Multi-leg intersections, although accounting
for low numbers (less than 2 percent of the
total) also appear to be somewhat
associated with more serious injuries when
crashes occur.

Both of these results may be related to different
impactspeeds and/or differst crash types
associated with various location types.
Midblock locations most often lack crossing
facilities and traffic control, so drivers may not
be expecting people to be crossing, and they
may be especially difficult to detect aight.
Also, crashrelated speeds are likely lower at
intersections than midblock locations, with
lower-speed rightand-left turns, compared to
through movements at midblock.

1 Youth were less likely than adults to be
struck at the intersection of two maj
arterials (3.5% foyouth, compared to 7.5%
for adults).

1 Youth were less likely to be in a marked
crosswalk at an intersection (38% for youth
compared to 54% for adults).

1 Youth were more likely than adults to be in
the road in a travel lane when hitpt at an
intersectian or crossing (48% of those
struck, compared to adults (31%), or at an
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intersection with no crosswalk (7% for
youth, 4% for adults). It is recognized,

street network. The results of these analyses
can help inform where to target various types

K26S@OSNE GKIFG Fy 27F7FA OoumermeRsBraskhs Yistdiyican yoeselF

crosswalk may not always be accurate,
addtionally this does nbprovide insights
into the presence of traffic signal in addition
to the crosswalk.

1 Children ages &9 were most likely to be
hit in the road compared to other age
groups and older kids (age groups1®
and 1417) were more likelyo be hit at
intersecions

These relationships, including the frequency of
midblock collisions, may be a function of the
types of streets where youth are most often
walking, such as in neighborhoods near schools
compared to more urban employment and
comnercial centers, wheraduks may do more
walking. These circumstances could also reflect
youth pedestrian activities just prior to the
crash- for example, children may be more likely
to be playing in or standing in the street
socializing than adults prido a crash. These
arespeculations only, as we have no data or
observations on pedestrian activity by agée
takeaway is that there may be some
divergence in countermeasures or location
types where treatments are most needed to
prevent youth crashes copared to adult
crashes

Spatial Analysis of Youth
Pedestrian Crashes

In order to identify locations and areas where
pedestrian crashes have been most prevalent,
PBIC began exploring the spatial distribution of
youth pedestrian crashes using simple spatial
kernel density analys n ARCGIS. This analysis
has also included maps associated with census
tracts and associated data, school locations, and

if characteristics of these areas can be shown to
be associated with crash and injury potential
through further analysis.

FIGURE 38.
MAP OF YOUTH PEDESTRIAN CRASHES (< 18) PER
YOUTH POPULATION (< 18).
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All Youth Pedestrian Crashes
Crashes per Square Mile
s High - 76 3302
- 34763
= Low:0
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|
FIGURE 39.
KERNEL DENSITY ANALYSISWMHYEDESTRIAN

CRASHEBATA FOR 2042018 (N = 2009 CRASHES).

Ahigh rate of pedestrian youth crashes per
youth population may signal concerns not
identified in frequencybased methods.
However, a combination of even relatlydow
crash frequencies dided by lower population
c2dzytia Ay OSNIIAY
alarms therefore potential patterns require
validation by city staff.

HOW

Vehicle movement precrash:Motorists
traveling essentially straight ahead or slogiin
I fLySz
induding actions such as passing, changing
lanes/merging, or avoiding objects, were more
severe on average than those involving turning

0 NF 06 & ST TR
Gtra

maneuvers or backing (results in Table 4 ).
Going straight or slowmnin lane accounted for
71 percent of all severity yah crashes, but 82
percent of probable higher injury crashes (fatal
or suspected serious injury).

Travel speed, interacting with crash locations
(higher frequency at midblock locations) may be
a factorin these findings.

Vehick type: As with alages cashes, larger
vehicle types (including buses and large trucks,
SUVs and small trucks) are associated with a
higher percentage of serious injuries, as
compared to other vehicle types. Passenger
autos acount for the majority of diseverity
crashes amongouth (57%), which is likely the
result of the predominance of passenger cars in
the traffic stream.

Summary

Most youth pedestrian crashes occur during
daytime hours, particularly weekday
afternoons, wich certainly aligns with wén
most children are likgl outside walking or
playing. Midblock crashes are slightly more
frequent and, along with nighttime crashes, are
likely to be more severe than at other locations
E(Ixi'ytﬁr?ecti% :'J__)?_at{'o%ss a
and motorist goin ight maneuver types
have greater severity, likely the result of with
higher vehicle speeds.

Speed is a crucial factor in safety for pedestrians
of all ages and urban locations where youth and
otherswalk,and play should havlow speed

limits, design ad enforcement features iplace

FFyARE K200 K KNS I YWRQ] NO Y S

eduégt eNC%ances of serious and fatal injury
in the event of a crash. Lower speeds also result
in shorter stopping distances and may provide
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better opportunities for drivers to detect and
awid hitting a pedestrian atigether.

It is importantthat intersections function safely
for youth, providing opportunities to cross at
controlled locations with a minimum of
conflicts. There may be a need for midblock
crossing improvements, especiallyhére are
locations where yoth often cross to access
commercial destinations transit or other types
of facilities. The distance between safe crossing
should also be considered in these analyses as
people of all ages tend not to walk far out of
their way.

Further analyses of bothtiersection and non
intersection crashes are warranted. To address
these crash factors, it is important to use the
crash locations, crash types, and associated site
characteristics to help uncover areas of greater
risk, and to iéntify treatable risk facta. There
may also be a nekto review pedestrian and
motorist actions and behaviors from field
inspections, as well as caregiver knowledge to
assess the need for the types of safety
treatments that are most effective for young
pedestrians. This crash apsis was conducted
as thefirst of two phases, with the second
phase taking a proactive approach to identifying
locations with high crash potential due to a
combination of crash history, roadway
characteristics, exposure and ghborhood
factors so theseolcations can be addressed

gAGK2dz0 agl AGAYy3IE F2NI I

needed improvements. Identified locations
require field investigation to give insight into
problems and appropriate countermeasures.

Conclusion

Identifying the major crash factorsehind
pedestrian crashesiPhiladelphiavasthe first

step. Next, the study reviewed the findings to
develop appropriate solutions to address those
crash factors, focusing on design and policies.
These recommendations are broadd
applicableto many diferent streets across the
city (seeCHAPTER 3).

1 REDUCE SPEE{Sonly one objective is
pursued, it should be lowering speed, as it
has the most potential to improve
pedestrian safety. The benefits of reducing
speed ardwo-fold: crash severity
decreasest slower speeds, and davs
have a wider field of vision and can stop
more quickly when traveling at slower
speeds, reducing the likelihood of a crash
occurring in the first plageas shown i

1 INCREASE VISIBAIY¢ In addition to
redblOAYy 3 ALISSR (2 6ARSYy I R
vision, additional roadway lighting and
ensuring adequate sight distance at
intersections wih curb extensions and
parking restrictions helps all road users see
one another and react accordily to
prevent crashes.

1 REDUCE PEDESTRIAN CROSSING
DISTANCESWhen pedestrian crossing
distances are reduced, the time it takes for
a pedestrian to cross #hstreet is also
reduced, limiting their exposure to

CeRilisipng with) motog ghicleg, Gomipgn v 1 §
techniques to reduce crossingstance such
as median refuge islands and curb
extensions also narrow the street and
encourage slower speeds.

1 REDUCE CONFLICTS BENMROADWAY
USERE Reducing conflicts between
roadway users means providing as much
separation béveen modes as possible.
Physical separation can come in the form of
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sidewalk buffers and median refuge islands,
but distinct signal phases can also create
time-based separation.

FIGURE 39
RISK OF DEATH INCREASES AND FIELD OF VISION DECREASES WITH SPEE

w= PEDESTRIAN FATALITY & SERIOUS INJURY RISK =

18% 90% 77%
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CONE OF VISION

)
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Source: FHWMAchieving Multimodal Networks
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CHPTE R 3 SYSTEMIC APPROACH TO SA

SYST E M I C The systemic approach to safety
involveswidely implemented
improvementsbased on highrisk

SO L U T I O N S roadway features correlated with

specific severe crashpgs.

; this report, tre City of Philadelphia would be
Overview hors ™= Y o pmia wert
closer to realizing its commitment to Vision
Zero. Engineering solutions for pedestrian
The previous chapter summarized key crash safety are the building blocks for changing the
factors reéting to pedestrian crastsein physical environment of the city of
Philadelphia from 2012018. These crash t KAf I RSt LIK & engieeriagi NBESGad ¢ K

factors help explaifhois involved in
pedestrian crashes, andfhen, Where, and

How pedestrian crashes are occurring. This
information serves as the basis for the systemic
approach reommended in this chapter.

countermeasues recommended in this chapter
have been identified because there are specific
benefits for pedestrian safety. However, many
of the recommendations have the added
bendfit of improving safety for all road users

As defined by the Federal Highway and reducing the tal number of fatalities ad

Administration (FHWA), the systemic approach serious injuries, regardless of travel mode.

G2 arFSie aAyQg2t@Sa 6ARSEE AYLESYSYdsR |
improvements based on higlisk roadway Both policy and engineering are two of the six
featurescorrelated with specific severe crash OFusS3IzZNASa 2% FOuUAZy AudsyYa
types. The approach hes agencies broaden Vision Zero Action Plan f80162019. As the

theiri NI FFAO at FSG& SBF2 NI NPAS e ielgage o8 el YINFY 02 5 § o¢
While the FHWA definition deals primarily with Action Plan fo.r 202@025, thes‘e

engineering and the built environment, the recommendations for pedestrian safety are

systemic solutions presentectte also include needed to help Philadelphia reach its goal of
policy changes that affect the regulatory eliminating all traffic deaths and serious injuries

environment of the entire ciy. by 2030.

Policies regarding transportation safety indicate
the priorities of the city and lay the groundwork
for directing resources and guiding decision
making by both cit and partner agencies. By
adopting the policy recommendatiotisted in

2Cl1 21 h¥TFAOS 2F { I TS &aochtoBafetyplgitg®Riskito { € G SYA O | LILINE
S5NA@S ! OliAaz2zydé wSGUNARSOSR FNRYY KGGLAYkkAlIFTSGe@dTKgl ®PR2 (G ®32 Ok
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Why a Sgtemic
Approach

The systemic approach provides a more
compretensive method for safetylanning and
implementation that supplements and
complements traditional site analysis. The
systemic approach also helps agencies broaden
their traffic safety efforts ad consider risk as

well as crash history when identifying wieeto
make lowcost safetyimprovements.

To reach zero traffic fatalities or serious

injuriest and effectively implement the
Philadelphia Vison Zero Pedestrian Safety
Action Plam strong coordinatbn and

leadership is necessary, where system designers
and goernment execute a proactivapproach

to create multiple layers of safety protection in
the system, rather than primarily reacting to
isolated traffic collisions after they occur.

To create thes multiple layers of protection,
multiple engineering countergasures must

often be appled at the same location, and
coordinated policy and change is also required.
A safe roadway environment depends on robust
engineering changes, policy improvements, and
broad cultural adoption of safer practices.

Policy
Recommend&ons

A core tenant of Vien Zero holds that poliey
and lawmakers, law enforcement officials,
planners, administrators, designers, and
engineers among others must collaborate to

ensure theirmdividual program areas
contribute to a safe system. The pglic
recommendations below arintended to

AYLINR DS LISRSAGNALIY al FSae
FyR 3dzA RS

NRI Rgl& ySisg2N]
prioritize pedestrian safety through better
coordination amongll agencies and personnel
responsible for roadway safety. @nbuild on
action itemsm the Vision Zero Action Plan.
Some of the recommended policies fall outside

2F GKS /AGe 2F t KAt RSt LKA

this section is divided between city asthte
level policies and programs.

City Policies and Programs

1. Align Pedestrian Safetydion Plan with
other concurrent planning activities:
Recommendations in the Pedestrian Safety
Action Plan should be coordinated with
other concurrent planning activés led by
0TIS, such as the Route for Change project
along Roeevelt Boulevard (see Ralt
Boulevard: Route for Change for more
details) and Safe Routes to School program,
as well as corridor studies and community
plans led by the Philadelphia City Riamg
Commission. This coordination will help
ensure pedestriasafety is addressed in
projects across the city.

2. Lower Target SpeedSpeed is already a

LINA Y NE F20dza 2F t KAf Il RSt
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Prograny®. To continue this area of focus,
consider thefollowing

91 Design residential streets for 20 mph
target speeds usmtrafficcalming
measuresas recommended by the
North American Association of City
Transportation Officials (NACTO)

1 Implement traffic calming on arterial
and collector streets to achiedower
target speeds

1 Focus first on the High Injury Network

1 Implement slow zones

Revise Intesection Traffic Control
Operations Implement a comprehensive
update to traffic signal operations and
other intersection traffic control devices to
support safetyand other City goals. Make
traffic signal operations changes to st
City goals for safefylComplete Streets, and
mobility.

1 Recommendations to consider include:

1 Retime progression of traffic signals to
support safe speeds and lower speed
limits;

1 Incorporate dedicated or restricted turn
phases at intersections with aghi
number of conflicts;

9 Incorporate leading pedestrian intervals
where there are a high number of
conflicts between vehicles and
pedestrians (Vision Zero Action Plan
1.3);

1 Develop guidance on where and what
thresholds the city should use for LPIs.

1 Contirue to implement pedestrian
countdowntimers on all new signals
and adjusthe timing so that it $
consistent and understandable (Vision
Zero Action Plan 1.6);

1 Continue to implement coordinated
signals with automatic pedestrian
signals;

1 Consider convertingaffic signals at
intersections in predominantly
residential areas to alivay stop control
to reduce crashes and enhantte
quality of life of residents.

Expand Educational Campaigrisxpand
safe walking and bicycling education for
youth. Recommendatiato consider
include:

1 Provide toolkits to fully integrate
pedestrian and bicycle safety educatio
to all Philadelphia schools, including
public, private, and charter schools.

9 Provide technical support for
pedestrian and bicycle safety education
to schooldn highcrash areas

1 Engag youth directly in street projects
near schools (if keeping, what type

1 Create traffic gardens at schools
throughout the city where children can
learn safe walking and biking habits.

Continue Enforcement Campaigns
Equitably endrce traffic laws to redue the
most dangerous behaviors on Philadelphia
streets.

30 City of Philadelphia. (2017). Vision Zero Threar Action Plan. Retrieved from: SINACTO. (2013). Design Speed. Urban Street Design Guide. Retrieved from:
http://visionzerophl.com/uploads/attachments/cj8a9vhbdj074ojnd66ah3mxxi https://nacto.org/publication/urbanstreet-desigrguide/designcontrols/design
2017vzaction-plan-final.pdf speed/
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1 Continue to foas traffic enforcement on expanding to private fleets, especially
on the six leading behaviors in severe trash haulers given state law.
crashes on Philadelphia streets 91 Pilot ard manage emerging vehicle

1 Create and implement a system to technologies with the potential to improve
NBE3Idz | NI & S @lafficdzl § S (§ K Safetyavkiilé edsuring tgyupport City
enforcement effortdn coordination goals and comply with state law.
with Vision Zero efforts. 1 Evaluate the potential to use smaller

1 Focus automated enforcemeirt vehicles in the public fleet to align with
coordination with expansion of the safer street designs. Acknowlezlthat
ARLE program and new speed cameras Philadelphia alreaglhas some of the
on Blvd with education campaign smallest vehicles due to the small streets.

(which is currently ongoing from the 1 Usedata to regulate and manage new
city) mobility services to ensure pedestrian

1 Evaluate ad implement a diversion safety.
program for traffic tickets. 1 Explore zoning policies and development

practices for transportation demand
Expand Fleet Improvements KA t | RSt LIK A haQayemenopportunities specificy
venicle safety standards and government benefiting pedestriansThis may include
vehicle safety must be improved to reach parking maximums and imimums

Vision Zero. The crash study revealed that providing density bonuses or expedited

large trucks and buses are currently review for proiects with no parking and
contributors to the deathsnd serious bro) P 9

Ay2diNRSA 2y t KAEF RSE LIK A VOB%ECAE RGIes1HaR enyigrEnentsy | 5. ¢

of trucks andSUVs with high front grills may
need to be reviewed, as well as ubiquitous
requirements for and installation of
sideguards on heavy trucks operating in the
city (on public as well agripate vehicles).
The City has an ongoing investment to
equip city flee and is well positioned to

lead the conversation nationally on these

1AYyRa 2F aidl yRINRa® ¢

investments also include GPS, 36ree
cameras, sieguards.

Other rcommendtions to
consider include
1 Consider strategies for expanding fleet

investments to private fleets, while
recognizing that there are some limitations
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developing better pedestrian design
guidelines for certain planng areas, and
earmarking a percentage of Transportation
Impact Fee for pedestrian improvements.

State Policies and Programs

The following recommendations, may require
hanges toust%ltg2 Igw or more sﬁbstantial
coordination with ageaies outside the City of
Philadelphia:

1. Encourage state legislation to:

91 Allow local control bspeed limits
below 25mph or 85th percentile,



including a citywide school zone speed 1 Revise DM2 to allow greater traffic

limit of 15 mph32 calming flexbility on state roads.

1 Allow the use of radar guns/devices for
speed enforcement. 2. Encourage expansion of automated speed

M Allow the use of automated enforcement beyond Roosevelt Boulevard
enforcement for speeding and other 3. [2008 F2NJt! B5NRGSNDA aly
traffic violationsthroughout the City of | LIRFGS GKS tSyyaatdh yal &
Philadelphia. include informationon safe driving rules

T /KFy3as tSyyast gryal f 1ayreguiaposs, defengivg difgs and laws
G2 G{G2L¥ F2N LISRSE G NXNegayding stoppingfrrangd yiglding tp ¢

1 Pass a curb bill to allow parking along pedestrians (Vision Zero Action Plan 1.%6).
painted ped plazas ahparking
protected bike &nes.

32 pennsylvania Department of Transportation. (2020). PA Speed
Limit LawsRetrieved from: 33 For example, New Jersey recently updated its driver manual to include these
ht'[pS'//WWW penndot gov/RegionaIOffices/distriCt and other pedestriarsafetytopics. New Jersey Motor Vehicle Commission
) ; o (2019). The New Jersey Driver Manual. Retrieved from:
0, 0,
3/ConstructionsProjectsAndRoadwork/Documents/SR%2054%20 hitps://www. state.nj.us/mvc/pdfilicense/drivermanual.pdf
%20Speed%20Limit%20Information.pdf
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Roosevelt Boulevard:

Route for Change Recommendations

. im!':;fﬁ o
.==.———‘ o

The RooseveltBdzt S I NR
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continuous and increasingly transformative changes that will create a safer and more

inviting corridor.

Key Components
1. Improved bus service and better
connections
2. Improved pedestrian crossisgnd
access to public trasportation
3. Consistent and dependable travel
times
Integrated bicycle facilities
Broader economic development
opportunities, resulting in job
creation

ok

Pedestrianspecific
recommendations iclude:
- Changing Traffic Signal Cycimds
- Realigning Crosswalksd Curb
Ramps

Learn more ahttp://rooseveltblvd.com/

o O o !

(@)

Building Curb Extensions
Closing Sidewalk Gaps

Other recommendations that will
benefit pedestrians include:
Automated enforcement (pilot began
in early 2020)

Local bustop improvements

ADA accessibility

Sheltersat stops with 75+ dailyders
Seating at stops with 405 daily
riders

Eliminating stops with inadequate
pedestrian infrastructure

Walkable Transit Station Areas


http://rooseveltblvd.com/

Pedestrian Safety
Engineering Toolk

What is included in this
toolkit?

The pedestrian safety engineering toolkit
consists of a matrix and cut sheets with
information on each engineering
courtermeasure.

Thematrix associates the countermeasures
with the crash fators identified in the aalysis
that contribute to pedestrian crashes. As the
matrix shows, all the countermeasures address
multiple factors and each of the factors can be
mitigated by multiple countermeasures.

Multiple treatments at the same location @fi
have complementary berigs. When

considering which countermeasures to
implement, some of them address certain crash
factors more directly than others:

., Solid circles indicate thahe
countermeasure should be considered
everywhere the crash factor apes.

¢, Hollow circlesridicate that the
countermeasure may be considered in
certain locations or situations when the
crash factor applies.
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Thecut sheetsthat follow the matrix explain
each of the countermeasures in more detail.
The cut sheets includehotos a graphics
depicing each countermeasure along with
information on:

Description and Purpose
Crash Factors Addressed
Safety Benefits

Estimated Crash Reduction
Estimated Cost

Applicable Locations
Design Guidance
Considerations

= =4 =4 4 8 -4 -8 9

' Vi e O

Each cut sheet aldacludes a list of resoaes
for additional information. The
countermeasures have been grouped into
categories based on their potential to address
key issues related to the factors that describe
When, Where, andHow pedestrian crashesra
occurring. Theauntermeasures in th&/hen
category focus on improving visibility of
pedestrians in lowight conditions. The
countermeasures in theVhere category apply
to locations with high pedestrian activity
especially on urban arterials and awtdented
commercialindustrial corridors and &
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intersections where many pedestrian crashes
are occurring. The countermeasures in the
category reduce the negative impacts of
speeding, turning movements, and large
trucks/buses.

Table 4contains a list of the countermeasas
included in this planThe countermeasures in
bold font are researckproven countermeasures
recommended by FHWA. FHWA currently has
20 proven safety countermeasures that it
strongly encourages transportation agendies
implement widely to achieve logsstate, and
national saéty goals. Of the 20 proven safety
countermeasures, there are five with significant
pedestrian benefits.

What is an Estimated Crash
Reduction? How is it
determined?

Most of the countermeasuresiithis plan have
been evaluated andssigned an Estimated

Crash Reduction value. By studying the number
of crashes across multiple locations before and
after countermeasures are implemented,
researchers can estimate the reduction in
crashes associated withat countermeasure.
Where these stimates are available bad on a
review of existing studies, they have been noted
as percentages on the cut sheets. Estimates do
not exist for all the countermeasures in this
toolkit; however, ongoing research and prior
use may indicate safety benefits.

It is important to note tlat the percentages

given are estimates and should be regarded as a
generic guide of safety effectiveness.
Environmental, traffic volume, traffic mix,
geometric, and operational conditions may

affect the safety impact of a treatméand
engineers must exeige judgement and
consider these factors to ensure that a
treatment applies to the conditions.

The following resources contain more
information on crash reduction factors:

1 FEHWA Desktop Reference for Crash
Reduction Factors (2008)

1 EHWA Toolbox of Countermeasures and
their Potential Effedveness for Pedestrian
Crashes (2(8)

T US DOT & ITEoolbox of Countermeasures
and Their Potential Effectiveness to Make
Intersections Safer (2004)

1 PennDOTPennsylvania CMF Guide (2014)

How much do these
treatments cost?

Planninglevel cost estimates for each
countermeasure based on national guidan

are included on the cut sheetactual
construction costsvill vary based on the

ultimate project scope, site conditions and
constraints, schedule, and economic conditions.

The dollar amounts listed are generally given for
one treatment, while the shadkcircles with

the cost ranges coier the cost of an entire
intersection or corridor project. The thresholds
below can provide some general guidance:

$ = Less than $10,000
$$ = Typically, less than $50,000
$$$ = Between $50,0036100,000

$$$$ =More than $100,000
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https://safety.fhwa.dot.gov/tools/crf/resources/fhwasa08011/
http://scohts.transportation.org/Documents/PedestrianIssueBrief.pdf
https://www.ite.org/pub/?id=e26c7e9c-2354-d714-5181-4cc79fba5459
https://www.penndot.gov/TravelInPA/Safety/Documents/PA-HSM-Tools_and_Data/Pennsylvania%20CMF%20Guide%20(2014).pdf

Which countermeasuresan be implemented quick®

Many countermeasures can be implemented relatively quickly using pavement markings, durable plastic
curbs, and flexible delineator posts. Because these common materials have relativelysis, the
countermeasures can be appli@t more locations thaif the installation required more expensive

materials. Paint and flexible delineator curb reductions or pedestrian median islands do not interfere
with drainage or underground utilities theay the installation of a permanent curbight, so the

installation can also be done more quickly. Paint and flexible delineator installations can always be
upgraded to more permanent materials as time and budget allow, which is why some countermeasures
have both shortand long term designatios in the matrix on the filowing page.

TABLE 4.
PHILADELPHIA PEDESTRIAN SAFETY ACTION PLAN ENGINEERING COUNTERMEASURES

WHEN

WHERE

HOW

9 HighVisibility Crosswalkg 9§ Corner RadiuReduction Access Management
1 Lighting+  Crossing Island3 Automated
1 Parking Restrictionsat | ¢ Curb Extension® Enforcement
Crossing Locations / § Hardened Centerlines and Posted Speed Limit
Daylighting® Turn Wedge$ Protected Turn Phas@s
f Rectangular Rapid 1 Gateways / In Street Road Right Sizingith
Flashing Bacons (RRFB) Pedestrian Crossing Signs Lane Narrowing
1 Leading Pedestrian Intervals Speed cushions
(LPI)+
1 No Turn on Red
I Raised Crossings and Raise
Intersectionst
1 Roundabouts
1 Signal Timingrad Automatic
Pedestrian Recall
+ Philadelphia Vision Zero Action Plan Years 1 and 2 Reendation
°l RRNBaaS@me { xE4 FA a adzsS
Bold fontindicates countermeasure is an FHWA Proven Safety Countermeasure
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|
TABLE 5.
PEDESTRIAN SAFETY COUNTERMEASURE MATRIX

o ol e = 2
& c gl & [= . k<]
= e < 3 » c 5] @
] 2 »n S w| © 2 ~ g L o
g m5| £ (22 o | B g | = &
“l=1l5g 2|2l S| 2| 2| 2| % |&
2leles| 2|88l 2| 5| B 2| 2| e
. 5 =8| 8 E3[ & 82| | 8|8
Estimated a cEol B |2 (9] £ = 8 S o
i oy a |F z - O =
Crash w® z 2 = |5 < =
F z o 3 oo L] o
Countermeasure Reduction <| F |2 O
High-Visibility Crosswalks Not available ® @ [ @ [ J [ ] [ J L €] ® [ ]
Lighting 27% [ [ ] [ ® [ [ ] @ o o [ ] &
Parking Restrictions at Crossing Locations
g i / 30% o | e|O| e | e | e| @ | O[O ]| e
Daylighting
Rectangular Rapid Flashing Beacons (RRFB) 47% o [ ] O ® ® ) (] ®
Accessible Sidewalks
i 88% ® @ @ ® ® ) @ © 2] (] -]
(Sidewalks and curb ramps)
Corner Radius Reduction Not available (0] O @ @ [ ] ® @ @ @ o
Crossing Islands 32% 0] @] ® @ @ [ ] ] ® ® @ [ ]
Curb Extensions Not available ® @ ] ) ] ® & ] O fa) ]
Gateways / In-Street Pedestrian Crossin,
ateways i E | Notavaiable | @ | @ | O | @ | @ | @ | O | @ e | O
Signs
|Hardened Centerlines and Turn Wedges
; ¥ 46% O|lo|e|e|O| e | e o | o | o
(Left Turn Calming)
Leading Pedestrian Intervals (LPI) 60% ® @ @  J @ ® =] [ [ [ ]
|No Turn on Red 3% o Q ] ® ® e ® 2 2l @
Raised Crossings and Raised Intersections 30, 36% ® [ ] (2] (@) @ ] Q @ &
|Roundabouts 27,82,0r78% | O (@) ® o O 5] @ @ Q [ )
Signal Timing and Automatic Pedestrian
B = 50% e | o| o | o | o | 0| @ e | o | o
Recall
Access Management 25-31% @ ® o ® o ® o
Automated Enforcement 16-25% O Q @ o [ o il o @
Posted Speed Limit Not available [ J @ ® ® [ ] B ® [ ] & @
Protected Turn Phases 34% o [ @ ® ] ] ® ® ® ®
Road Right Sizing with Lane Narrowing 29% o ® [ ® [ ] @ [ ] ® [ ]
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Always consider

LEGEND ®

Q May want to cons

2 s
. =
o0 £ o | E €|l E &
el g | 2 |5¢gl58
5 o o |5 g & e
g | 2| s |ss|we
sl 2l s|s5Els®
ER N 2] =
= 3
g Notes on estimated crash reduction
Varies based on context.
For injury crashes (Harkey et al. 2008).
@ Q For vehicle-pedestrian crashes (Gan et al. 2005)
for vehicle-pedestrian crashes (Zeeger et al. 2017).
for all crashes at locations with sidewalks (McMahon, P. et al. 2002).
A CMF has not yet been determined; initial research indicates curb radius reduction may
® [ Q reduce turning speeds which can increase motor vehicle yielding to crossing pedestrians and
reduce the severity of crashes (Thomas et al. 2016).
Q @ Q For vehicle-pedestrian crashes at crossing islands (Zegeer et al. 2017).
® ® o) A CMF has not yet been determined; initial research indicates this treatment may be
effective at increasing driver yielding and improving pedestrian safety (Johnson et al. 2005}.
® o) o) A CMF has not yet been determined; initial research indicates gateway treatments may
increase driver yielding and reduce vehicle speeds (Van Houten and Hochmuth 2017).
For all crashes at raised medians (Bahar et al. 2007). A crash reduction estimate has not
® (3] @ "
been established for turn wedges.
[ Q For vehicle-pedestrian crashes for LPIs (Fayish and Gross 2010).
@ O for all crashes. (Harkey et al. 2008).
& 2] for all crashes, or fatal or injury crashes, respectively (Bahar et al. 2007}.
For pedestrian fatal or injury crashes from unsignalized intersection to roundabout
® ® conversion (De Brabander and Vereeck, 2006), or for severe crashes after converting from
two-way stop-controlled or signalized intersections to roundabouts, respectively (Highway
Safety Manual, 1st edition, 2010).
@ For vehicle-pedestrian crashes, depending on specific signal phasing (Chen et al. 2012).
® o Reduction in injury and fatal crashes along urban/suburban arterials (Highway Safety
Manual, 1st edition, 2010).
® ® For all injury crashes from red light (Persuad et al. 2005, Hu et al. 2011) and speed cameras
(Li et al. 2013).
An estimate has not yet been determined for this treatment; however research indicates a
[ @) Q significant reduction in fatal and injury crashes below the 85th percentile (Gayah et al.
2018).
& For exclusive pedestrian phase for vehicle-pedestrian crashes (ITE 2004}.
@ 8] Q For all crashes in urban areas (Pawlovich et al. 2006).
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Pedestrian Safety Engineering Cut Sheets

The cut sheets include phawrgraphics depicting 1 Design Guidance
each countermeasure along with information on: 9 Considerations
1 Description and Purpose The countermeasures have & grouped into
9 Crash Factors Addressed categorieshased on their potential to address key
1 Safety Benefits issues related to the factors that descritdénen,
i Estimated Crash Reduction Where, andHow pedestrian crashes are occurririgpld
1 Estimated Cost font indicates the countermeasure is an FHWA Proven
f Applicable Locations Safety Countermeasure.
TABLE 6.

COUNTBHREASURES AND ESTIMATEBICREDUCTION FACTORS

PEDESTRIAN SAFETY COUNTERMEASURE ESTCRF COSTS

HighVisibility Crosswalks Not available $
Lighting 27% $$
Parking Restrictions at Crossing Locations / Daylighting 30% $
Rectangular Rapid Flashing Bead@®RFB) 47% $$
Corner Raiis Reduction Not available $$
Crossing Islands 32% $$
Curb Extensions Not available $-$%
Gateways / IrStreetPedestrian Crossing Signs Not available $
Hardened Centerlines and Turn Wedges 46% $$
Leading Pedestrian Intervalg.Pl) 60% $
No Turn on Bd 3% $
Raised Crossings and Raised Intersections 30, 36% $5-33$
Roundabouts 27,82, or 78% $$$$
SignalTiming and Automatic Pedestrian Recall 50% $
Access Management 25-31% $$
Automated Enforcement 16-25% $$$
Posted Speedimit Not available $
Protected Turn Phases 34% $
Road Right Sizing with Lane Narrowing 29% $$
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Description
High-visibility crosswalks use parallel bar
markings that motorists see more easily than

perpendicular to the motor vehicle path of travel,
Purpose

Improve visibility of pedestrians to approaching
motorists,

Crash Factors Addressed
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Safety Benefits

T Increase motorist awareness of
crosswalk locations,

I Reduce crashes between pedestrians,
cyclists, and motor vehicles,

1 Designate pedestrian right-of-way and
may reduce pedestrian crossings at
unmarked locations,

Applicable Locations
 Uncontrolled intersections should meet
reguirements in MUTCD Section 3B.18,
At signalized and stop-controlled
intersections,
T At high-priority intersections where
greater visihility is desired:
0 School crossings
o0 Near any type of transit stop or
station (bus, subway, tralley)
0 Business District crossings

HIGHVISIBILITY CROSSWALKS

traditional crosswalk markings, which are located

Midblock

v

Standard Crosswalk Marking

High-Visibility Crosswalk Marking

Image source: Toole Design

- Always consider ¢, - May want to consider

Traffic Signals
Movements
Vehicle Type

Collector
Intersections
Crosswalks
Speeding
Turning

v
v
v

Expected Crash Reduction

Mixed findings regarding impact on driver yielding and
crash rates in isolation. Other companion treatments
may be necessary for safety benefits,

Estimated Cost

L\ JOICIS

Varies on type of markings and crossing width, Average
cost is $2,500, but can cost up to $5,000.

Additional Information

1

)l
1
)l

FHWA Guide for Improving Pedestrian Safety at
Uncontrolled Crossing Locations

Manual on Uniform Traffic Control Devices
PennDOT Pub. - TC 8600

PennDOT TE-672, Pedestrian Accommodations
at Intersections Checklist

Philadelphia Complete Streets Design Handbook
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HIGHVISIBILITY CROSSWALKS

Design Guidance

)l

E |

Marking pattern should be
continental: a series of wide
stripes parallel to the curb for the
entire length of the crossing.
Crosswalks should be at least as
wide as the sidewalk or side path,
with a minimum width of 10 feet,
Install with curb ramps.

At signalized intersections, install
a stop bar in advance of the
crosswalk at least 4 feet from the
nearest edge of the crosswalk,
Parking should be restricted in
advance of a crosswalk to provide
adeguate sight distance.

Considerations

1
1

Crosswalk location should be
convenient for pedestrian access.
Width may be wider than 10 feet at
crossings with high pedestrian or
bicycling demand.

The Streets Department currently
permits decorative sidewalks,
provided a local partner signs a
maintenance agreement,
Standard MUTCD transverse
pavement markings must also be
used with non-retroreflective
decorative crosswalks,

Nights/Evenings

Urban Arterials &
Auto-Oriented
Commercial/
Industrial
Corridors

Image source: Toole Design

Midblock

Near Transit | Roosevelt

Near
Schools

Killed by
“Not...
Over 50 Years Old

Speeding

Image source: Toole Design

Hit & Runs
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LIGHTING

Description
Well-placed lighting improves visibility for all
road users. Pedestrian-scale lighting illuminates
sidewalks and crossings and is not as tall as
roadway-scale lighting.

Purpose
Increase visihility for all road users at dusk and

darkness, especially at crossings.

Crash Factors Addressed
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Safety Benefits

T Improves visibility for all parties.

T May reduce crashes and injuries for all
road users,

I May increase yielding and compliance
with traffic control devices.

 Improves personal safety and comfort
levels by deterring criminal activity.,

Applicable Locations

9 On crossing approaches.

1 Along sidewalks,

I Atintersections in areas with high
volumes of pedestrians, such as
commercial or retail areas,

I Near schools, parks, and recreation
centers,

T On both sides of arterial streets,

Philadelphia Locations
T Spruce Street & Market Street
North City Hall Intersection [pictured]

 Controlled and uncontrolled intersections.

.....

Image source: City of Philadelphia
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Estimated Crash Reduction

27% oo —
O for all injury crashes at intersections
(Harkey et al,, 2008).

b62% et tor i ocects
O reduction for nighttime pedestrian

injury crashes (Pennsylvania CMF Guidebook).

GO ®E

Varies based on type and amount of lighting. A
streetlight costs approximately $5,000,

Estimated Cost

Additional Information

1 FHWA Lighting Handbook

1 FHWA Guide for Improving Pedestrian
Safety at Uncontrolled Crossing
Locations

T ANSI/IES RP-8 Standard Practice for
Roadway Lighting

1 International DarkSky Association
Outdoor Lighting Guidelines*
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1
1
1

)l

1
1

Design Guidance

Use 3000K shielded LED lights
wherever possible,

Lighting should be consistent and
uniform,

To ensure light doesn't spill over into
places where it isn't needed or
wanted, factor in the placement of
existing buildings and trees,
Install lighting to llluminating
Engineering Society and DarkSky
guidelines,

Considerations

Uniform lighting can suggest
pedestrian use and create a sense of
enclosure.

Lighting should be provided on
crosswalk approaches. If a crossing
has a crossing island, additional
lighting may be provided,

Consider energy usage and
environmental iImpacts,

Consider guality and color of light.

Wb6IaH

24ft

Grade ﬂ
K3

&

Image source: Toole Design
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Description
Daylighting and parking restrictions at
Crossings can be signs, pavement markings,
curb extensions, or vertical delineators that
restrict on-street parking near a crossing.

Purpose

Improve sightlines between motorists and
pedestrians or bicyclists crossing the street,

Crash Factors Addressed

o s
© = » )
5 g % 8 g
2 {‘._.’ ) 2o o o
c 3 ° © € o = s
= < o > - @ c o o
» c - T~ = (7] @
o = c o O \
c c © < 2 =0 = R
o 0 = o o = C o w® [ [}
= > © = 29 o 23 (] =
Z W w =] < Zunw =z =
5 5 c’ E] 5 5 E]

Safety Benefits

1 Increase sightlines for all road users,

9 Encourage safer turning speeds when
used on crosswalks at intersections,

9 Provide physical barrier to restrict illegal
parking too close to intersections and
crosswalks,

o Pennsylvania Vehicle Code Title 75
prohibits parking at corners,

Applicable Locations
I Approaches to crossings where parked
vehicles block sightlines.
1 Approaches to crossings with high
pedestrian volumes,

Philadelphia Locations
M1 1" Street
1 Woodland Avenue & South 49" Street

PARKINRESTRICTIONS AT CROSEINGRIGHTING

Image source: Toole Design

, ~Always consider ¢, -May want to consider

Collector
Intersections
Crosswalks
Traffic Signals
)>; Speeding
Turning
Movements
C Vehicle Type

>

- Midblock

v
v
v

Estimated Crash Reduction

3 0 % for vehicle-pedestrian

crashes (Gan et al, 2005)

Estimated Cost ° @ @ @
Varies based on treatment type. Delineators
cost vary fram S30 to S100 per unit, Parking
restriction signs cost approximately $200.
Additional Information

1 Burlington, VT Quick Build Design +
Materials Standards

NACTO Urban Street Design Guide
PennDOT Pub. 1 - TC 8600

Philadelphia City Code, 12-213(1)(b](iii)
Unsignalized Intersection Improvement
Guide

E
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PARKINRESTRICTIONS AT CROSSINGS / DAYLIGHTING

Design Guidance

9 Parking should be restricted 20 to 40
feet from the back of the crosswalk
on all sides,

o0 Philadelphia City Code section
12-319 prohibits parking within
20" of a crosswalk,

9 Inlocations with sight distance
obstructions, the parking restriction
should be extended as necessary.

9 Area with parking restriction can be
defined using curb extensions,
planters, a painted curb, or flexible
delineators.

1 Install a "No Parking” sign (MUTCD
R7 series).

1 Install with & high-visibility crosswalk
and curb ramps.

Considerations

9 Parking removal should be discussed
with community stakeholders, such
as businesses and property owners.

1 Areas with parking restriction can be
used for green infrastructure, bicycle
parking, or slow zone gateway
features.

9 Parking restrictions without physical
barriers (i.e., painted curbs) are less
effective and may reguire
enforcement,

9 Parking restrictions may be tallored
to certain times of day.

9 Reguires removal of existing parking
space markings and possibly meters.

/‘

Image source: Toole Design

Visibility obdtructed

Visibility maintained by daylighting *

Image source: Toole Bign
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RECTANGULAR RAPID FLASHING BERBEBIS

Description
A rectangular rapid flashing beacon has
bright, irregularly flashing LEDs mounted
with pedestrian crossing signs, which
increase pedestrian visibility to drivers at
uncontrolled crossings.

Purpose
Increase driver vielding to pedestrians at
mid-block crossings.

z
!
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Image source: Toole Dgs
Crash Factors Addressed , - Always consider ¢, - May want to consider
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Safety Benefits Estimated Crash Reduction
1 Consistently increases rates of o
drivers yielding to pedestrians. 47 /o for vehicle-pedestrian crashes

I May increase effectiveness of other (Zegeer et al, 2017)
safety treatments, such as Advance
Yield Markings with YIELD HERE FOR  Eqtimated Cost

PEDESTRIAN signs, @ @ @ @

 More effective than traditional
overhead beacons (MUTCD 2009). Varies, but likely between $10,000 - 20,000,

Applicable Locations Additional Information
T Atmany types of unsignalized
pedestrian crossings, including at T FHWA Achieving Multimodal Networks
standard pedestrian, school or trall 1 FWHA Effects of Yellow Rectangular Rapid-

Flashing Beacons on Yielding at Multilane

crossings.
1 At multilane crossings with speed Uncontrolled Crosswalks
limits under 40 mph (PEDSAFE), 1 FHWA Guide for Improving Pedestrian Safety
at Uncontrolled Crossing Locations
MUTCD

Philadelphia Locations
1 1700 block of Arch Street
1 34" Street & Smith Walk

NCHRP Report 562
Smart Transportation Guidebook

= =4 =4
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RECTANGULAR RAPID FLASHING BEACONS (RRFB)

Design Guidance

I Place on both sides of an uncontrolled
crosswalk,

I It pole-mounted, place below a pedestrian,
school, or trail crossing warning sign and
above a diagonal downward arrow,

T May also be used with an overhead-
mounted pedestrian, school, or trail
crossing warning sign located at or
immediately adjacent to an uncontrolled
marked crosswalk.

T Most RRFB installations are activated with
a pedestrian push button and should be
accompanied by educational campaigns
for pedestrians and drivers

9 If sight distance epproaching the
crosswalk is limited, an additional RRFB Image source: ToelDesign
may be installed on the approach with an
AHEAD or distance plague, Consider other
treatments in these locations

Considerations

T RRFBs should not be used in conjunction
with YIELD, STOP, or traffic signal control
(except at roundabouts),

I If multiple RRFBs are needed in close
proximity, consider redesigning the
roadway to address systemic safety
challenges

T At multilane crossings, multiple threat
crashes remain a concern. Use with
caution at crossings with more than two
lanes without a refuge

I Other treatments may be more
appropriate in locations with sight
distance constraints.

T In Philedelphia, the Streets Department Image source: Toole Design
prefers hard wired installations of RRFB,
which may increase costs if there is no
existing power source nearby,
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