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TRANSPORTATION COMMITTEE OF THE PLANNING COMMISSION

Monday, October 22, 2018, 4:30 p.m. — 6:00 p.m.
All meetings are held in the City Hall Annex 13" floor
Conference room at 25 West 4% Street in Saint Paul

1. 4% Street Market District Resolution — Bill Dermody (PED) 10 minutes

2. Pedestrian Crossings Flow Chart (info and feedback) — Fay Simer (Public Works) 45 minutes

Upcoming Transportation Committee Meetings
e November5
e November 19

Meetings are open to the public. The Chair may allow five minutes for informal public comment (from non-
committee members) at the beginning of each agenda as needed. Additional time may be allocated for
comments or further discussion at the discretion of the Chair. Meetings will be cancelled if there is not a
quorum expected, or if there are no agenda items. For additional information on the Transportation
Committee of the Planning Commission, please visit our website at bit.ly/StPaulTC or contact Bill Dermody at
Bill. Dermody@ci.stpaul.mn.us or 651-266-6617.




city of saint paul
transportation committee resolution
date

Resolution Regarding 4" Street Market District

WHEREAS, 4™ Street in downtown Saint Paul is a connector of major destinations, such as the
RiverCentre/Xcel Energy Center/Roy Wilkins Auditorium, the Ordway Center for the Performing
Arts, Rice Park, City Hall’/Ramsey County Courthouse, the Green Line Central Station, the
Minnesota Museum of American Art, Union Depot, and the Farmers Market, as well as many
businesses and residences in between; and

WHEREAS, 4" Street is currently not a consistently inviting pedestrian and bicycle environment
along its entire stretch, but possesses great opportunity in that regard; and

WHEREAS, the 4" Street Market District is a concept conceived and initiated by a group of
business and property owners along 4" Street in downtown Saint Paul; and

WHEREAS, an initial report titled 4" Street Market District: Connections, Retail and Art from
Washington Street to North Broadway Street was prepared in 2015-16 to articulate the business
community’s visions and aspirations for 4™ Street; and

WHEREAS, a follow-up report, the 4" Street Market District Feasibility Study (2017), tested the
feasibility of implementing the 4™ Street Market District vision, and included concepts for
transforming the street to better facilitate and accommodate increased pedestrian and bicycle
activity through reducing or eliminating vehicle traffic from the roadway; and

WHEREAS, Joni Giese of SRF Consulting delivered an overview of the study to the Saint Paul
Transportation Committee on July 30, 2018; and

WHEREAS, the Saint Paul Transportation Committee finds the 4™ Street Market District to be a
compelling concept and is excited about its potential to positively transform the downtown; and

WHEREAS, current 4™ Street activities are focused on street activation within the existing public
right-of-way through public art, street events and community celebrations;

NOW, THEREFORE, BE IT RESOLVED, that the Saint Paul Transportation Committee of the
Planning Commission supports current activation efforts, as they will help with pedestrian safety
and overall vitality of 4" Street; and

moved by
seconded by
in favor
against




Planning Commission Resolution
Page 2 of 2

BE IT FURTHER RESOLVED, that the Transportation Committee encourages City staff to work
with the Downtown Alliance and other interested stakeholders on preliminary engineering for
street improvements that will calm the street and encourage safer multi-modal use of it; and

BE IT FURTHER RESOLVED, that the Transportation Committee suggests that geographically
limited pilot projects be pursued to test viability and provide implementation momentum.



Figure 1. Pedestrian Crossing Site Evaluation Guidelines for Uncontrolled Locations
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(1) Exceptions to the 1,500 vehicle minimum average daily traffic threshold may be made for school crossings or at regional trail crossings.
e Aschool crossing is defined as a crossing location that is patrolled OR a crossing location with 10 or more students crossing per hour.

e  Regional trails are identified by the Metropolitan Council as trails that are designed as multi-use facilities to serve both recreation and
transportation trips. Examples of regional trails in Saint Paul include Bruce Vento Regional Trail and Samuel Morgan Regional Trail.

(2) Stopping Sight Distance is the distance needed for a driver to stop based on the speed at which they are traveling. Generally, stopping
sight distance can be determined by multiplying the speed by eight. For instance, 30 miles per hour (mph) times eight equals 240 feet.

(3) School-aged pedestrians count two times towards the minimum pedestrian volume threshold.



Table 1. Application of pedestrian crash countermeasures by roadway feature.

Posted Speed Limit and AADT
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Given the set of conditions in a cell, 1 High-visibility crosswalk markings, parking restrictions on
# Signifies that the countermeasure is a candidate crosswalk approach, adequate nighttime lighting levels,

and crossing warning signs

Raised crosswalk

Advance Yield Here To (Stop Here For) Pedesirians sign
and yield (stop) line

In-Street Pedestrian Crossing sign

Curb extension
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Rectangular Rapid-Flashing Beacon (RRFE)**

Road Diet

Pedestrian Hybrid Beacon (PHB)Y**

treatment at a marked uncontrolled crossing location.

@ Signifies that the countermeasure should always be
considered, but not mandated or required, based upon
engineering judgment at a marked uncontrolled
crossing location.

O Signifies that crosswalk visibility enhancemenis should
always occur in conjunction with other identified
countermeasures.*

The absence of a number signifies that the counfermeasure
is generally not an appropriate treatment, but exceptions may
be considered following engineering judgment.
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Source: Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations, FHWA, July 2018
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CITY OF SAINT PAUL

PEDESTRIAN CROSSING SITE
EVALUATION GUIDELINES FOR
UNCONTROLLED CROSSINGS:
BACKGROUND

May 31, 2018

This document summarizes research and best practices related to enhancing pedestrian crossings at
uncontrolled intersections. These findings are the foundation for the City of Saint Paul’'s Draft
Pedestrian Crossing Policy for Uncontrolled Intersections.

Uncontrolled Pedestrian Crossings

1. Pedestrians are among the most vulnerable of road users, accounting for approximately 16
percent of all roadway fatalities nationally, and approximately 14 percent of severe crashes in
Saint Paul®.

2. Pedestrians have the right of way at all unsignalized intersections in Minnesota, whether or not
crosswalk markings are present.?

Uncontrolled crossings occur at intersections where neither a stop sign nor a traffic signal controls
traffic at the street of the crossing. Enhancing these crossings with crosswalk markings and other
features can serve to remind motorists of their responsibility to stop for pedestrians and reduce
crossing risk for pedestrians, especially on high volume, high speed roads. When considering
enhancing a pedestrian crossing at an uncontrolled location, Saint Paul staff must respond to two
guestions:

1. s there sufficient justification for enhancing a crossing at a candidate location?
2. What level of enhancement is appropriate for that particular crossing location?

Evaluating Candidate Locations for Enhancing Crossings

Agencies have adopted a variety of criteria to determine whether to enhance a crossing at any given
location. These criteria typically include both safety considerations (e.g. adequacy of sight distances
that allow motorists to stop at the crossing) and considerations determined by community values.

1 Blackburn, L., Zegeer, C., Brookshire, K., Guide for Improving Pedestrian Safety at Uncontrolled
Crossing Locations, Report No. FHWA-SA-17-072 Federal Highway Administration, Washington, DC
September 2017; City of Saint Paul Roadway Safety Plan, January 2016

2 Minnesota Statutes 169.21 Pedestrian
= RAMSEY COUNTY




Saint Paul Pedestrian Plan

While choosing values criteria involves subjective judgment, applying these criteria consistently
throughout the community and in accordance with publicly-adopted policies provides a foundation for
equitable and cost-effective implementation. “Values-based” criteria adopted by peer agencies
typically include peak hour counts of users, proximity to other crossings, or connectivity with multi-use
trails.

Some agencies have adopted flowcharts and others have lists of criteria that must be met to describe
their process for considering crossing treatments at a location. A summary of agency crossing policies
reviewed by Saint Paul staff is provided in Appendix A.

Criteria for evaluating candidate locations
Key literature identifying guidance for reviewing candidate crossing locations is summarized below.

e As a part of the review process for pedestrian crossings, an engineering study should be used
to analyze [...] gaps in traffic, approach speed, sight distances, illumination, the needs of
special populations, and the distance to the nearest traffic signal.”® (Page 60).

e FHWA-SA-17-072 Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations
recommends communities review their pedestrian network and available crash data to identify
high-risk locations such that priority locations may be identified through documentation and
mapping of roadway characteristics and crash risks. This methodology requires a high level of
data collection and analysis.

In addition to a literature review, Saint Paul staff reviewed guidance compiled for nine peer agencies.
Three criteria are common to nine peer agencies:

1. Peak number of hourly pedestrians currently using the crossing
2. Proximity of other crossings
3. Determination of adequate visibility of the crossing location

Other criteria are common to other agencies, though not used consistently by all:
4. Association with a multi-use trail
5. Determination of a school crossing
6. Minimum ADT thresholds
7. Maximum crossing distances

Each of these criteria is described in greater detail below.

Pedestrian Crossing Thresholds

A minimum of 20 pedestrians per hour is the typical threshold for consideration of the installation of a
crosswalk or additional treatments.

Zegeer, et al (2005) suggest the minimum utilization of 20 pedestrian crossings per peak hour: “The
spacing of marked crosswalks should also be considered so that they are not placed too close
together. Overuse of marked crosswalks may breed driver disrespect for them, and a more
conservative use of crosswalks generally is preferred. Thus, it is recommended that in situations

3 Zegeer, C., Stewart, J., Huang, H., Lagerwey, P., Feaganes, J., Campbell, B., Safety Effects of
Marked Versus Unmarked Crosswalks at Uncontrolled Locations Final Report and Recommended
Guidelines, Report No. FHWA: HRT-04-100 Federal Highway Administration, Washington, DC,
September 2005.
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where marked crosswalks alone are acceptable a higher priority be placed on their use at locations
having a minimum of 20 pedestrian crossings per peak hour (or 15 or more elderly and/or child
pedestrians per peak hour). In all cases, good engineering judgment must be applied (Page 60).”

The City of Boulder conducted data collection and observations indicating that motorist compliance at
crosswalks typically increases with higher crossing volumes. City of Boulder findings indicate that
below approximately 20 pedestrians per hour, motorist compliance at crosswalks decreases.*

Several peer agencies, including Boulder, have chosen to modify pedestrian crossing requirements to
accommodate more vulnerable users, including children and the elderly. In Boulder, young, elderly, and
disabled pedestrians count two times towards volume thresholds. In other words, if ten children or elderly
pedestrians are counted in a crosswalk, it is marked.

The City of Saint Paul collected counts of pedestrian activity at 91 locations in 2016, at both signalized
and unsignalized intersections. Within this dataset, the median humber of pedestrians crossing each
intersection per peak hour is 19; half the intersections had more than 19 pedestrian crossings per hour
and half had less. This suggests that 20 pedestrians per hour is a reasonable threshold in Saint Paul by
which to compare pedestrian activity at different intersections.

Establishing minimum pedestrian crossing thresholds for crosswalk treatments requires staff capacity to
collect data counting pedestrians at candidate locations as requests are made or in advance of street
alteration projects.

Proximity of other crossings

Peer agencies typically set guidance that candidate crossing locations will not be enhanced if they are
300 feet (approximately one city block) or less from another facilitated crossing. This criteria serves to
limit the total number of locations where an agency invests in enhancements. While this is primarily a
values-based criteria, literature suggests that “Overuse of marked crosswalks may breed driver
disrespect for them, and a more conservative use of crosswalks generally is preferred” (Zegeer, et al,
2005).

Determination of adequate visibility of the crossing location

This criteria is used by all agencies and is intended to address underlying safety issues of the crossing
location that may make it inherently dangerous for pedestrians to cross. A crossing’s visibility can be
addressed by adding lighting, restricting parking near the crossing, or removing trees or obstructions
blocking pedestrians who are waiting to cross. It can also be enhanced by lowering motorist speeds on
the road, which reduces the amount of space needed to slow down for the crossing. Some visibility
issues, such as curves in the road or hills that obstruct motorists’ views of the crossing may not be
able to be addressed and jeopardize the safety of the crossing.

Association with a multi-use trail

Many agencies mark crossings of multi-use trails regardless of documented pedestrian volumes on the
trails. These can serve to provide visual continuity for trail users, as an extra alert to motorists to the
presence of vulnerable users, and as a way to reduce costs associated with collecting counts in areas
where demand for walking can be assumed.

Determination of a school crossing

4 City of Boulder, Colorado, Pedestrian Crossing Treatment Installation Guidelines, November 2011

City of Saint Paul | 3
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Many agencies make decisions about school crossings differently than at other locations. Young
children may lack perceptual judgment and motor skills to cross busy roads safely without putting
themselves in danger®. Agencies vary in how they define school crossings. Examples include
crossings that are: noted on a Safe Routes to School Plan, patrolled by a school crossing guard, have
ten or more student pedestrians per hour use the crossing, or designated school walking routes. In
Saint Paul, most schools do not have completed Safe Routes to School plans or designated walking
routes. Patrolled by a school crossing guard or use by student pedestrians are both measures that can
be observed today in crosswalk marking decisions.

Minimum ADT thresholds

Crash risk on low volume streets is extremely low. In order to streamline decision-making, many
agencies identify minimum ADT thresholds for streets where they will not enhance crossings. Common
thresholds are 1,000-1,500 ADT. These volumes are consistent with maximum volumes for local
streets, which are not designed to carry through-traffic or accommodate higher speeds.

Maximum crossing distances

The City of Portland has drafted interim design guidelines for Portland Bureau of Transportation capital
projects for the desired frequency of marked pedestrian crossings in the City of Portland. These are
intended to provide crossings proactively in areas where Portland policies incentivize pedestrian
activity. In certain land use districts, Portland has identified a maximum desired spacing between
marked pedestrian crossings of 530 feet. At transit stops, marked and/or enhanced crossings are
desired regardless of street classification. A minimum of 20 pedestrians crossing per hour will not be
required to justify new marked crossings in the above locations.

Treatment of Uncontrolled Crossings

After determining a crossing enhancement is justified, the next determination is the level of crosswalk
treatment that is appropriate for the crossing location. A common suite of treatments has been used in
communities throughout the U.S. and identified as countermeasures by the Federal Highway
Administration based on safety research, best practices, and established national guidelines. These
include:

Crosswalk markings and signage
Advanced stop bars

Centerline signs

Rectangular Rapid Flashing Beacons
Pedestrian Hybrid Beacons

Refuge Islands

Curb Extensions

Raised Crossings

Treatments are intended to be applied in response to specific safety concerns that affect pedestrians’
ability to cross the street at a specific location. The following table® identifies the specific safety issues
that each crosswalk treatment (countermeasure) best addresses:

5 https://now.uiowa.edu/2017/04/why-children-struggle-cross-busy-streets-safely

6 Blackburn, L., Zegeer, C., Brookshire, K., Guide for Improving Pedestrian Safety at Uncontrolled
Crossing Locations, Report No. FHWA-SA-17-072 Federal Highway Administration, Washington, DC,
September 2017.
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Table 2. Safety issues addressed per countermeasure.

Safety Issue Addressed

Conflicts . Inadequate D.rlve.rs not Insufficient
at crossin Excessive conspicuity/ yielding fo separation from
Pedestrian Crash Countermeasure for SING T vehicle speed Spict pedestrians in P i
) locations visibility traffic

Uncontrolled Crossings crosswalks
Crosswalk visibility enhancement :,\ }l. :,l‘ ﬁ 5

High-visibility crosswalk markings* :,'; ?'\ ‘f,l'\

Parking restriction on crosswalk > . .

approach® A A /

Improved nighttime lighting* :,\ :,\

Advance Yield Here To (Stop Here For) : : : :

Pedestrians sign and yield (stop) line* A A A A

In-Street Pedestrian Crossing sign* :,\ }l. :,\ ;~

Curb extension* ‘f,l; ;l; }l'\ ;l"
Raised crosswalk & w K &
Pedesirian refuge island :,\ }l\ :,\ A
Pedesirian Hybrid Beacon :,'; ‘f,l'\
Road Diet 5 5 X N

*These countermeasures make up the STEP countermeasure “crosswalk visibility enhancements.” Muliple countermeasures may be
implemented at a location as part of crosswalk visibility enhancements.

Crosswalk Markings

In 2005, Zegeer et al conducted a comprehensive study of 1,000 marked crosswalk and 1,000
unmarked crosswalks in communities around the United States?. The study compared pedestrian-
vehicle crash rates at these locations with traffic volume, crossing distances, number of lanes, speed
limit and other variable to assess the relationship between crosswalk markings and crashes. This is
the most comprehensive study to date of the relationship between any type of crosswalk enhancement
and crashes. Key findings from this research include:

7 Zegeer, C., Stewart, J., Huang, H., Lagerwey, P., Feaganes, J., Campbell, B., Safety Effects of
Marked Versus Unmarked Crosswalks at Uncontrolled Locations Final Report and Recommended
Guidelines, Report No. FHWA: HRT-04-100 Federal Highway Administration, Washington, DC,

September 2005.
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1. The addition of marked crosswalks alone has not been found to have a positive or negative
effect on pedestrian crash rates on two-lane roads and multilane roads with Average Annual
Daily Traffic (AADT) below 12,000.

2. The addition of marked crosswalks alone may present an increased crash risk on multilane
roads with AADT above 12,000.

3.  On many roadways, particularly multilane and high-speed crossing locations, more substantial
improvements are needed for safer pedestrian crossings, such as signals, raised medians,
speed-reducing measures, and other best practices.

The chart below illustrates the relationship between crashes and marked crosswalks. On two-lane
roads, there were 0.12 pedestrian crashes per million pedestrian crossings. The risk of a pedestrian
crash on these roads is very low to begin with; adding a marked crosswalk does not significantly
impact crash rates. On multi-lane roads, pedestrian crashes per million pedestrian crossings were
significantly higher at marked crosswalks than at unmarked crosswalks. The researchers conclude that
this indicates that greater enhancements are needed in these locations to reduce crashes.

14 Sig. = Significant Difference Sig Crosswalk Type
N.S. = No Significant Difference - M = Marked

U = Unmarked

Sig.

08

Sig.

06

04

Pedestrian Crash Rate
(Pedestrian Crashes per Million Crossings)

0.2

0 " v U
No Median No Raised No Raised No Raised Raised Median Raised Median
All ADT's Median Median Median 15,000 ADT >15,000 ADT
2 Lanes 12,000 ADT 12,000-15,000 ADT >15,000 ADT 3-8 Lanes 3-8 Lanes
(914 Sites) 3-8 Lanes 3-8 Lanes 3-8 Lanes (B7 Sites) (173 Sites)
(260 Sites) (149 Sites) (417 Sites)

Type of Crossing

Selecting Crosswalk Treatments

Guidance based on nation-wide research clearly attests that crosswalk markings must be paired with
additional treatments in order to effectively improve safety on high volume, high speed roads.
Choosing a set of crosswalk treatments for a crossing location requires agencies to select tools that
adequately address the safety needs at a location in the most cost-effective way possible.

On lower volume roads, cost-effectiveness plays a role in selecting a crosswalk treatment. Because
these roads have very low rates of pedestrian crashes, communities generally set guidelines to
minimize levels of treatment for these roads in order to save resources for conditions with higher crash
risk.

6 | City of Saint Paul
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On higher volume roads, selecting a set of treatments that can meaningfully improve safety for
pedestrians is critical. On these streets, doing too little may be less safe than doing nothing. The chart
above illustrates that crashes per million pedestrian crossings is significantly higher at marked
crosswalks than at unmarked crosswalks on similar roads. Thus, guidance is needed to determine
what treatments have the most safety benefit while balancing the cost of these treatments.

Policies Reviewed

Several agencies have adopted crossing policies that include a table which identifies specific
treatments based upon roadway characteristics and safety research indicating the effectiveness of
treatments under certain conditions. The tables identifying treatments include similar treatments but
present them with varied degrees of requirement. Some tables include language suggesting that the
treatments “be considered” as well as noting conditions under which “do not install marked crosswalk”
is the direction provided (MNDOT Technical Memorandum No. 15-01-T-01). Others such as Boulder
are slightly more definitive stating, “install” or “do not install” treatments. The Portland Bureau of
Transportation simply lists treatments without sentences or qualifiers and also states, “All crossings
must be scoped by an engineer to ensure recommended treatment is appropriate and ADA ramps and
illumination are in place.”

CROSSWALK DESIGN BY ROADWAY TYPE’

VEHICLE ADT VEHICLE ADT VEHICLE ADT VEHICLE ADT
> 4,000 - 3,000 >9,000-12,000 12,000 -15,000 15,000
<30 35 40+ <30 35 40+ <30 35 40+ <30 35 40+
MPH  MPH  MPH  MPH  MPH  MPH  MPH  MPH  MPH  MPH  MPH  MPH
- = - p = .
wounes @) @ ® o ® O @
THREE LANES WITH RAISED MEDIAN () i ® ) ) [P )
THREE LANES WITHOUT RAISED MEDIAN () & 7 [ & @
MULTILANE WITH RAISED MEDIAN () © &

MULTILANE WITHOUT RAISED MEDIAN

@ Marked Crosswalk
@ Warked Cros

Marked Cros

island or curb extensions, enhanced signing and striping

nd enhanced/active warning s and RRFB's)
alk and pedestrian hybrid or full signal
POITLANS BLERL OF TRANSPORTATICN

@ Marked Cross

FHWA Publication Number: FHWA-SA-17-072

The 2017 FHWA Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations lists
proven countermeasures to enhance crosswalk safety. The guide draws on research reports
evaluating crosswalk treatments, best practices and adopted policies among state and local agencies,
and discussions with key experts. The guide recommends specific pedestrian crash countermeasures
by roadway feature.

Note: in a discussion with the guide’s authors in May 2018, Saint Paul staff learned that an upcoming
revision will clarify the importance of implementing treatments in combination. In addition, guidelines
for use of RRFBs will be added to the table. This revision is anticipated in June 2018.

Because it is the most comprehensive and current guidance available on selection of crosswalk
treatments, City of Saint Paul staff recommend adopting this guidance rather than creating a table
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unique to Saint Paul. Any updates made to the table by FHWA could be incorporated as Saint Paul
policy by reference.

Table 1. Application of pedestrian crash countermeasures by roadway feature.

Speed Limit

<30mph | 35mph | =40mph | <30 mph | 35mph | >40mph | <30 mph | 35mph | =40 mph
Road
Cziﬁgs[‘-‘;ﬁon Vehicle AADT <9,000 Vehicle AADT 9,000-15,000 Vehicle AADT >15,000
9 lanes* 02340 © O 6 0 340 © 0 ©® 0 3290 © 00 ©

5 6 567 560 56 5 6 7 560 56 17 567 560
Glaneswith 023 40 © © © O 340 © 0 © 0 640 © 0 ©
raised median* | 5 5 7 5 @ |5 7 5 ©®© 5 @ |5 7 5 @ 5 @
3lanesw/o 02340 © O © O 340 ©6 0 © 0 V40 © O ©
raisedmedion' |5 6 7 |56 7 |56@ |567 |56@ |56@ |[567 |56@ |560
lneswith @ © O © © ©6 0 ©6 0 © O © © 6 © © 0 ©
raised median* | 5 5 7 5 © |5 7 |5 © (5 O |5 © 5 © |5 ©
d+laneswio O © O © © © © © 0 © 0 © 0 © 0 © 0 e
raisedmedian* |5 6 7 8 5@ 7 85008507 8500850085008 500850038

#

*One lane in each direction

Given the set of conditions in a cell,

© Signifies that the countermeasure should always be
considered, but not mandated or required, based upon
engineering judgment at a marked uncontrolled
crossing location.

Signifies that the countermeasure is a candidate
freatment at a marked uncontrolled crossing location.

The absence of a number signifies that the countermeasure
is generally not an appropriate freatment, but exceptions may
be considered following engineering judgment.

'One lane in each direction with two-way left-turn lane

“Two or more lanes in each direction

1 High-visibility crosswalk markings, parking restriction on
crosswalk approach, adequate nighttime lighting levels

W~ w N

Raised crosswalk
Advance Yield Here To (Stop Here For) Pedestrians sign
and yield (stop) line
In-Street Pedestrian Crossing sign
Curb extension
Pedestrian refuge island

Pedestrian Hybrid Beacon
Road Diet

This fable was developed using information from: Zegeer, C. V., Stewart, J. R, Huang, H. H., Lagerwey, P. A., Feaganes, J., & Campbell, B. J. (2005), Safety
effects of marked versus unmarked crosswalks at uncontrolled locations: Final report and recommended guidelines (No. FHWA-HRT-04-100); Manual on
Uniform Traffic Control Devices, 2009 Edition, Chapfer 4F. Pedestrian Hybrid Beacons; the CGrash Modification Factors (CMF) Clearinghouse website (hitp/www.
cmiclearinghouse.org/); and the Pedestrian Safety Guide and Counfermeasure Selection System (PEDSAFE) website (hitp:/www.pedbikesafe.org/PEDSAFE/).

The guide also includes specific Crash Modification Factors (CMF) or Crash Reduction Factors (CRF)
based on study data in available literature. The CMF or CRF are measures of the safety effectiveness
of a particular treatment or design element based on the results of studies which compile crash and/or

safety data.
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Table 3. CRFs and CMFs by countermeasure.

Countermeasure CRF CMF Basis Reference
Crosswalk visibility enhancement? — — — —
%d:rc:(?:geSSTOPNIELD signs and 25% 0.75 Pedestrian crashes? Zegeer, et. al. 2017
Add overhead lighting 23% 0.77 Total injury crashes Harkey, et. al. 2008
High-visibility marking3 48% 0.52 Pedestrian crashes Chen, et. al., 2012
High-visibility markings (school zone)3 37% 0.63 Pedestrian crashes | Feldman, et. al. 2010
zzgﬁiggcfs”ic“"” on crosswalk 30% 070 | Pedesfriancrashes |  Gan, ef. al., 2005
In-street Pedestrian Crossing sign UNK UNK N/A N/A
Curb exiension UNK UNK N/A N/A
Raised crosswalk (speed tables) gg;‘: g?g Piii?:gl‘;:’:g:s Elvik, et. al., 2004
Pedestrian refuge island 32% 0.68 Pedestrian crashes Zegeer, etf. al., 2017
PHB 55% 0.45 Pedestrian crashes Zegeer, et. al,, 2017
Road Diet - Urban area 19% 0.81 Total crashes Pawlovich, et. al., 2006
Road Diet - Suburban area 47% 0.53 Total crashes Persaud, et. al., 2010

'This category of countermeasure includes treatments which may improve the visibility between the motorist and the crossing pedestrian.
2Refers to pedestrian streef crossing crashes, and does not include pedestrians walking along the road crashes or "unusual” crash types.

3The effects of high-visibility pavement markings (e.g., ladder, continental crosswalk markings) in the "after” period is compared to pedestrian
crashes with parallel line markings in the “before” period.
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