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Despite this activity, walking in Milwaukee can 
be challenging, particularly when crossing 
streets. People walking are exposed to high 
vehicle speeds, dangerous and uncomfortable 
crossings, and drivers that rarely yield. 
Additionally, in recent years, there has been a 
signifiGant inGrease in fatal pedestrian Grashes�

These conditions are not unlike those 
experienced by people bicycling in Milwaukee 
25 years ago. However, that began to change in 
���� [ith the adoption of the 'it]ŭs first biG]Gle 
plan. That plan, and a 2010 update, led to a 
consistent focus on and investment in improving 
bicycling conditions throughout Milwaukee. This 
support for bicycling has paid off: there has 
been a 300 percent increase in the rate of people 
bicycling in the City, while the rate of bicycle 
crashes has fallen 75 percent.

1uGh liOe the 'it]ŭs first biG]Gle plan� this 4lan 
presents an opportunity to build on Milwaukee’s 
comprehensive pedestrian network, and improve 
the safety and comfort of people walking in 
Milwaukee.

Who is a Pedestrian?
Everyone in Milwaukee is a pedestrian. This 
includes people walking, running, or using a 
wheelchair or other mobility device. It includes 
people going to work and school, jogging, 
shopping, catching the bus, or walking to their 
car. The term “walking” as used in this document 
includes all of these forms of travel, for all 
purposes, and by all people.

1. Introduction
Milwaukee is a great place to walk. Every day, residents and visitors make 
millions of walking trips to run errands, travel to school and work, access 
transit and personal vehicles, exercise and stay healthy, and enjoy the 
outdoors. In many parts of the City, sidewalks are bustling, crosswalks are 
full, and paths and trails are frequently used by people walking and jogging. 

I love walking in Milwaukee,  
being outdoors and in control. I can 
decide for myself where to go, and I 

don’t need anything to do it!

—Survey Participant
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Plan Documents
Substantial research about conditions for people walking in Milwaukee was 
conducted as part of this planning process. This work is summarized in this 
document, and is also presented as a series of detailed whitepapers on the 
following topics:

• Pedestrian Safety in Milwaukee

• Driver Yielding to Pedestrians

• Pedestrian Count Estimation

• Public Engagement and Survey of Public Attitudes Toward Walking in 
Milwaukee

Results and conclusions from these whitepapers are used throughout this 
document to support the recommendations of the Plan.

Milwaukee Quick Facts
Incorporated: 
January 31, 1846
Area: 
96.48 square miles8

Population: 
595,3519

Paved Streets: 
1,424 miles10

National Walk Score Rank: 
24 of 100 largest cities11

% of Workers Commuting on Foot:
5%

Figure 1. City of Milwaukee major streets
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Why Walkability?
Walkability refers to how friendly a place is 
for walking and includes providing spaces 
where people feel safe walking, supporting 
opportunities to make meaningful trips by foot, 
and creating an environment where people 
choose to walk because it is convenient, 
accessible, and enjoyable. Walkability also 
implies accessibility—the ability of people of 
various abilities and ages to safely navigate the 
pedestrian system.

Walkability is important because at some 
point of each trip, everyone walks. Every trip 
in a car, on a bus, or by bike starts and ends 
with a walk. Improving walkability can result in 
signifiGant iQproZeQents in publiG health� safet]� 
and economic well-being of a community. In 
recent decades, a large body of research has 
deQonstrated Qan] of the benefits of [alOing� 
8hese benefits are suQQari^ed belo[�

Choice and Mobility
Walking is an essential means of transportation. 
For many people, it is the most convenient 
and most reliable form of travel, especially 
for short trips. Milwaukee’s sidewalks present 
opportunities for people to walk daily and 
provide generally good access to schools, bus 
stops, places of employment, and commercial 
areas. Walking is also the easily combined with 
other forms of travel such as transit or driving. 

People in Milwaukee should have travel and 
recreational choices. Walking is the most basic 
means of transportation and people need the 
option of walking to as many places as possible 
to Gapitali^e on its benefits� 4eople in the 9nited 
States are becoming increasingly aware of these 
benefits and are e\pressing a preferenGe to liZe 
in neighborhoods with walkable connections to 
local businesses. According to a 2013 survey 
undertaken by the National Realtors Association, 
�� perGent of adults in the 9�7� faZor [alOable� 
mixed-use neighborhoods, and almost two thirds 
of adults between 18 and 35 report a desire 
to drive less if other transportation options 
were available.1 Because of these preferences, 
providing mixed-use, walkable neighborhoods can 
help Milwaukee meet the needs of its residents 
and compete nationally to attract new residents.

The Americans with 
Disabilities Act (ADA)
The ADA became law in 1990. The ADA is a 
civil rights law that prohibits discrimination 
against individuals with disabilities in all 
areas of public life, including jobs, schools, 
transportation, and all public and private 
places that are open to the general public.

Relevant to this Plan, the ADA provides 
speGifiG standards for the design of 
pedestrian facilities including sidewalks 
and curb ramps to ensure accessibility. 
These requirements are typically triggered 
whenever a street or sidewalk has a major 
repair or reconstruction.

Proposed Guidelines for 
Pedestrian Facilities in the Public 
Right-of-Way (PROWAG) - 2011
PROWAG provides accessibility guidelines 
for the design, construction, and alteration 
of pedestrian facilities in the public right-of-
way. The guidelines ensure that sidewalks, 
pedestrian street crossings, pedestrian 
signals, and other facilities for pedestrian 
circulation are readily accessible to and 
usable by people with disabilities. PROWAG 
has not been formally adopted, and its 
guidance is not required, but it provides best 
practices for accommodating people with 
disabilities on pedestrian facilities. Photo by Amy Oeth
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For many people in Milwaukee, walking 
is the main or exclusive means of travel. 
Approximately 5 percent of workers in the 
City of Milwaukee commute by walking.2 The 
percentage is likely much higher since it does 
not include many seniors, children, or people 
who do not work. In fact, 22 percent of the 
population of Milwaukee—approximately 
133,000 people—is under the age of 15.3 
Additionally, many people choose to walk 
or do not have access to other forms of 
transportation. Safe and comfortable places to 
walk provide independence and allows everyone 
to reach important destinations such as schools, 
shopping and employment centers, and places 
of social interaction such as parks and libraries.

Health
;alOing proZides substantial health benefits� 
Many health organizations recommend walking 
for physical activity because it is widely 
accessible and relatively low impact. Walking 
for health can be incorporated into daily 
activities (such as walking to work, the store, 
or the library), or can be recreational (such as 
going for a run or a social walk with a friend or 
family). According to the City of Milwaukee’s 
2016 Community Health Assessment, average 
life expectancy is almost four years lower in 
Milwaukee than in the State of Wisconsin. 
According to the same report, 74 percent of 
Milwaukee adults were overweight in 2015 with 
approximately 24 percent adults reporting no 
daily physical activity.4

Increased walking, like any physical activity, can 
help people maintain weight, manage chronic 
diseases, strengthen bones and muscles, 
improve mental health and mood, and increase 
life expectancy.5 Walking is an excellent way 
for seniors to socialize with friends and access 
local services. Similarly, walking provides 
children with a sense of freedom and access to 
a wide variety of activities.

Safety
People walking are the most vulnerable users 
of the street and are at the highest risk for 
injury in a crash involving a motor vehicle. 
Investing in a connected and comprehensive 
pedestrian network, including sidewalks and 
street crossings, can improve safety for those 
walking. These improvements can also enhance 
safety for people in cars or buses as many safety 
improvements for pedestrians also reduce the 
frequency and severity of vehicle crashes and can 
improve drivers’ awareness of their surroundings.

Economic
Improving conditions for walking can have 
a positive impact on the local economy by 
reducing household transportation costs, 
providing access to jobs, increasing property 
values, and reducing healthcare costs. Walking 
Gan signifiGantl] reduGe peopleŭs Gosts for 
transportation and increase job opportunities. 
Transportation costs on average account for 19 
percent of total household costs in Milwaukee—
an average of over $10,200 each year.6 Cost 
savings from driving less or owning fewer 
vehicles frees up income which can be used for 
other household needs and purchases, including 
local goods and services. In addition, a 2014 
,arZard 9niZersit] stud] found that [alOable 
communities that connect residential areas to 
employment can improve the ability of residents 
to move up the economic ladder.7

The area along streets provides opportunities to improve the 
environment for people living nearby
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Purpose of This Plan
For the reasons above, and many more, 
it is critical that we continue investing in 
walkability and achieve the goal of becoming 
a more walkable city. To prioritize and guide 
investments in walkability, the Department of 
Public Works (DPW) undertook this Plan in mid-
2017. DPW is the primary agency that manages 
walking infrastructure in the City and strongly 
supports providing safe and comfortable places 
to walk. The services DPW provides directly 
impact walking in Milwaukee: the department 

constructs and maintains streets, sidewalks, 
paths� traffiG signals� and Gross[alOs used b] 
people walking; plants and maintains street 
trees that shade sidewalks and beautify streets; 
and clears snow and ice from streets and City 
sidewalks among other duties. DPW staff 
managed the development of this Plan; provided 
expertise about current City practices and 
policies; coordinated outreach to and input from 
the public, stakeholder groups, and other City 
departments; and oversaw the consultant team 
developing the Plan.

This Plan describes the strong interest 
expressed by thousands of residents and visitors 
for Milwaukee to be a safe and comfortable 
place to walk, the issues confronting walkability 
in Milwaukee, and recommendations and 
tools to improve walkability, connectivity, and 
aGGessibilit]� %s the 'it]ŭs first 4edestrian 4lan� 
this document recommends programs, policies, 
and tools that will improve the safety and 
comfort of people walking, increase connectivity 
and accessibility, and promote health and quality 
of life in all Milwaukee neighborhoods.
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Where are People Walking?
As part of this planning process, people walking were counted at 
intersections throughout the City. These counts were used to estimate 
annual pedestrian counts for all major intersections in the City based on 
the characteristics of each intersection. The estimates are useful because 
they paint a picture of where people are currently walking in Milwaukee. 
Not surprisingly, the estimates show very high numbers of people walking 
(o[nto[n� near the 1arUuette 9niZersit] and 9niZersit] of ;isGonsin�
Milwaukee campuses, and in the Lower East Side, as shown in Figure 2. 
However, the map also shows higher levels of walking in neighborhood 
business districts throughout Milwaukee, and substantial numbers of 
people walking in all neighborhoods of the City. Detailed information about 
the pedestrian count estimation process is provided in the accompanying 
whitepaper, Milwaukee Pedestrian Count Estimation.

Figure 2. Estimate of annual pedestrian crossings at major intersections
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Guiding Principles 
Community input and analysis of existing conditions revealed common themes to make Milwaukee a safer, more comfortable, and more convenient place 
to walk. These themes have been summarized into the following three Guiding Principles and associated actions to achieve each principle. These provide 
the framework for the remainder of this plan.

 Improve Safety
• Improve the safety and convenience  

of walking through street and sidewalk 
designs and improvements at intersections 
and crossings. 

• Promote safe travel behaviors through 
partnerships with local agencies and 
organizations with similar missions.

  Increase Connectivity  
and Accessibility

• Provide a system that makes walking 
convenient and attractive for people  
of all abilities. 

 Build for Livability & Health
• 9se 1il[auOeeŭs pedestrian net[orO to 

support vibrant streets and neighborhoods.

• Provide a pedestrian system that promotes 
healthy, active lifestyles and addresses 
existing health disparities.
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Community Engagement
A variety of opportunities were provided for 
community members to contribute input on 
conditions for people walking, and desired 
project goals; these opportunities are 
summarized below.

Public Involvement Meeting
A Public Involvement Meeting was held in 
October 2017 at the Milwaukee Public Library – 
Central Library. Meeting participants provided 
feedback on the project goals and vision, various 
types of pedestrian facilities and treatments, 
and concerns with walking in Milwaukee. 
Participants also had the opportunity to identify 
loGations and proZide GoQQents about speGifiG 
issues facing pedestrians on City maps.

Bicycle & Pedestrian Task Force
Three presentations were given to the City’s 
Bicycle & Pedestrian Task Force to update the 
group on the status of the project and seek input 
on the content of the Plan.

2. What We Heard
Listening to people who live, work in, or visit Milwaukee 
about their experiences walking in the City was a critical 
step in understanding the issues facing people walking. 
Throughout late 2017 and 2018, City and consultant 
staff used a variety of methods to interact with a wide 
range of community members. This chapter briefly 
describes the various activities for engaging with and 
listening to people, as well as key themes that emerged 
from these interactions. The Public Engagement and 
Survey of Public Attitudes Toward Walking in Milwaukee 
whitepaper provides additional detail about the feedback 
received through this process. Public Involvement Meeting participants note concerns about walking on a map of the city
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Focus Groups
Four focus groups were held in February and March 2018 to discuss 
[alOing as it related to speGifiG neighborhoods or topiG areas� 8he foGus 
groups provided an opportunity to have more in-depth, detailed discussions 
on speGifiG issues than [as possible at the 4ubliG -nZolZeQent 1eeting� 
The focus groups engaged:

• People interested in accessibility issues;

• People interested in access to transit;

• Representatives of the City’s Neighborhood and Business Improvement 
Districts (NIDs and BIDs); and

• Choice Neighborhood / Westlawn Neighborhood residents.

The focus groups ranged in size from six to twelve participants. 
(isGussions [ere initiall] foGused on topiGs speGifiG to eaGh foGus group� 
but often became more wide-ranging as each discussion progressed.

Online and In-Person Surveys
A survey was developed for people to provide input on walking conditions 
in Milwaukee. The survey was primarily online, and a paper version of the 
survey was distributed door-to-door to households located on 30 blocks 
throughout the City of Milwaukee. This ensured that people without 
internet access could provide input. The paper survey was distributed to 
two randomly selected residential blocks in each of the 15 Alder Districts in 
December 2017 and January 2018. Both the online and in-person surveys 
were available in English and Spanish.

Overall, 1,720 completed Pedestrian Plan survey responses were received: 
1,538 were submitted in response to the online survey link, 161 were 
submitted from door-to-door distribution, and 21 were submitted in paper 
forQ at the first 4edestrian 4lan publiG Qeeting� %s sho[n in *igure �� 
residents from all zip codes in the City of Milwaukee were represented, while 
44 responses were received from zip codes outside of the City of Milwaukee.

Figure 3. Survey responses per 10,000 residents by zip code
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Common Themes
Several themes emerged throughout the public 
engagement opportunities; these themes are 
summarized below and form the basis for the 
Plan’s recommendations.

 Safety
People are very concerned about their safety 
when walking in Milwaukee. While some 
people expressed safety concerns related to 
crime (harassment, assault, or robbery), the 
overwhelming safety threat cited by people is 
the risk of being struck by a motor vehicle. Deep 
concern was expressed about driver behavior 
and impacts on the safety and comfort of people 
walking. Speeding, failure to yield to people 
walking, reckless driving, unsafe passing, and 
failure to obserZe stop signs and traffiG signals 
were frequently cited as common behaviors that 
present signifiGant pedestrian safet] ha^ards�

 Accessibility
Accessibility—ensuring persons with disabilities 
have access to public spaces—was another 
topic of concern among people providing input 
for the plan. In recent years, there have been 
great strides in making walking accessible for 
all Milwaukeeans, primarily through building 
ADA-compliant pedestrian curb ramps at street 
corners. However, remaining accessibility issues 
include lack of curb ramps, concerns over the 
time needed to cross at signalized intersections, 
sidewalk gaps in select locations, and work 
zones without accessible detours.

There is a lot of danger  
from really bad drivers. They turn 

right on red and do not watch  
for pedestrians, and there  

is a lot of speeding and running 
through stop signs and  
ignoring traffiG lights�

—Survey Participant

Pushing a wheelchair  
is diffiGult� - alQost duQped Q] 

mother twice. I fell this fall where 
uneven sidewalks created an  

inch-plus tripping hazard.

—Survey Participant

LMKLX�TSPIW�ERH�SXLIV�SFWXVYGXMSRW�GER�TVIWIRX�WMKRMƤGERX�EGGIWWMFMPMX]�GLEPPIRKIW�MR�WSQI�TEVXW�SJ�XLI�'MX]
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 Livability and Health
People love to walk in Milwaukee for exercise, 
socialization, or relaxation. A vibrant pedestrian 
realm, including sidewalks, trails, parklets, and 
sidewalk cafes, adds to the attractiveness and 
enjoyment of many City neighborhoods. At the 
same time, some streets do not have attractive 
pedestrian spaces and people walking often 
feel intiQidated b] traffiG� -n Qan] of the door�
to-door interviews, people shared very positive 
messages on the importance of walking in their 
neighborhoods and having attractive places to 
walk. Neighborhoods and streets with vibrant 
street life add to the livability of Milwaukee and 
encourage people to walk more often, which in 
turn contributes to better health.

 Maintenance and Operations
The condition of Milwaukee’s pedestrian network 
is generally good; however, concerns were 
expressed about sidewalk conditions in select 
locations, and winter snow removal practices 
throughout the City.

I love walking in the city.  
It’s healthier than driving. It’s 

safer than driving. It allows me to 
actually enjoy my neighborhood 
and connect to the people and 

places around me.

—Survey Participant

People don’t shovel  
their sidewalks. It makes  
[alOing Zer] diffiGult and 
sometimes dangerous.

—Focus Group Participant

These four core themes—safety, accessibility, 
livability, and maintenance—guide the analysis 
and recommendations that comprise the 
remainder of this plan. Public input is included 
throughout this plan in the form of quotes 
from individuals and survey results. A detailed 
description of all public input is available in the 
supporting whitepaper, Milwaukee Pedestrian 
Plan Public Input Summary.

Accessible pedestrian detours must be provided when construction blocks existing pedestrian facilities
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Safety
8raffiG safet] is the Qost pressing issue 
faGing people [alOing in 1il[auOee� 7eZent]�
fiZe perGent of surZe] respondents shared 
safet] GonGerns [hen [alOing� -n soQe Gases� 
respondents ZoiGed GonGern about GriQe [hile 
[alOing� although the oZer[helQing [orr] [as 
being struGO b] a ZehiGle� 8his seGtion highlights 
inforQation about the safet] of people [alOing 
in 1il[auOee� Qore inforQation Gan be found 
in the aGGoQpan]ing [hitepapers Pedestrian 
Safety in Milwaukee� and Motorist Yielding to 
Pedestrians in Milwaukee.

Crash Statistics
4eople [alOing in 1il[auOee are 
disproportionatel] at risO of being struGO b] a 
Qotor ZehiGle GoQpared to people [alOing in 
other parts of the state� %GGording to a report 
issued b] 1il;%0/ee ;alOs and the ;isGonsin 
&iOe *ed� Ű8he 'it] of 1il[auOee has ���� 
perGent of the state population and ���� perGent 
of the state ?pedestrianA Grashesŷ� *roQ �����
���� eZer] ?alderQaniGA distriGt had at least one 
pedestrian Oilled� Qost freUuentl] due to people 
driZing failing to ]ield ?to pedestriansA�ű�� 

3. What are the Issues?
People walking in Milwaukee face a variety of issues. Some, such as 
HifƤcuPties crossing busy streets� are easiPy iHentiƤeH [hiPe others� such 
as construction Hetours PacOing an accessibPe route for peopPe using 
[heePchairs or other mobiPity HeZices� may onPy be apparent to a fe[ 
peopPe. This chapter buiPHs on the pubPic input HescribeH in 'hapter � 
anH Hescribes many of the issues facing peopPe [aPOing in the 'ity� [hiPe 
'hapter � proZiHes recommenHations to aHHress these concerns.

Figure 4. People walking in Milwaukee are disproportionately 
at risk of being involved in a crash

OF THE POPULATION

MILWAUKEE REPRESENTS

OF PEDESTRIAN CRASHES

BUT ACCOUNTS FOR

10.4%

29.1%
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4eople [alOing in 1il[auOee are also 
disproportionatel] liOel] to suffer a seZere or 
fatal inNur] in the eZent of a Grash� appro\iQatel] 
�	 of GoQQuters in 1il[auOee [alO� but 
pedestrians represented �� perGent of seZere 
inNuries and �� perGent of fatalities in Grashes 
in 1il[auOee bet[een ���� and ���� �*igure 
�
��� )Zen allo[ing for the faGt that GoQQutes 
onl] represent a portion of all [alOing trips in 
1il[auOee� people [alOing are signifiGantl] 
Qore at risO for seZere or fatal inNur] than  
people traZeling in ZehiGles�

*igure � displa]s the total nuQber of reported 
pedestrian Grashes froQ ���� to ����� inGluding 
those on priZate propert] and in parOing lots� 
[hile *igure � displa]s the total reported 
pedestrian Grashes resulting in a seZere inNur] 
or fatalit] to the pedestrian� 8hese figures 
onl] represent Grashes that [ere reported to 
the poliGe� a large nuQber of relatiZel] Qinor 
Grashes are also often not reported to the poliGe�

3Zer the past �� ]ears� the nuQber of Grashes 
inZolZing pedestrians has signifiGantl] deGlined� 
&et[een ���� and ����� Grashes inZolZing 
soQeone [alOing deGreased b] oZer ��	� (espite 
this reduGtion� the total nuQber of reported 
pedestrian Grashes has reQained relatiZel] 
Gonsistent bet[een ���� and ����� [ith a Qodest 
deGrease in Grashes in ���� and ����� 

While total crashes decreased slightly over this 
period, the number of severe and fatal crashes 
increased significantly with 2017 having the highest 
number of severe and fatal crashes in the period.14

Figure 5. People walking in Milwaukee are disproportionately 
at risk of being involved in a fatal crash

Figure 6. Total reported pedestrian crashes, 2011-2017 Figure 7. Total severe injury and fatal pedestrian crashes, 
2011-2017
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Crash Locations
4edestrian Grashes oGGur throughout 1il[auOee� but there are Glear 
GonGentrations of Grashes in seleGt loGations� 8here are three [a]s of 
anal]^ing reported pedestrian Grash loGations�

�� ;here Grashes oGGur�

�� 8he rate of Grashes adNusted for pedestrian ZoluQes� and

�� ;here seZere and fatal Grashes oGGur�

Crash Corridors
4edestrian Grashes tend to be Glustered in (o[nto[n 1il[auOee and 
along QaNor streets throughout the 'it]� *igure � displa]s the loGation of all 
pedestrian Grashes reported [ithin �� feet of an interseGtion froQ ���� to 
����� 8he highest densit] of pedestrian Grashes is generall] found along 
the follo[ing Gorridors�

Capitol Drive North 92nd Street to Milwaukee River

North 35th Street West St. Paul Avenue to West Capitol Drive

North 27th Street Interstate 94 to West Capitol Drive

Fond du Lac Avenue Interstate 43 to West Silver Spring Avenue

North Avenue West Lisbon Avenue to North Prospect Avenue

Water Street West Cherry Street to East St. Paul Avenue

Cesar Chavez Drive West Forest Home Avenue to West National Avenue

National Avenue South 35th Street to South 1st Street

GVIIRƤIPH�AZIRYI South 27th Street to South 6th Street

Layton Boulevard/South 27th Street West Loomis Road to West National Avenue

West Oklahoma Avenue South 76th Street to South 92nd Street

West Silver Spring Drive West Appleton Avenue to North Teutonia Avenue

8hese Gorridors haZe seZeral GharaGteristiGs in GoQQon�
ŵ 1ost haZe posted speed liQits of �� Qiles per hour or higher�
ŵ 1ost are Qulti�lane streets �[ith four or Qore total traZel lanes
� 
ŵ 1ost haZe traffiG ZoluQes of Qore than ������ Qotor ZehiGles per da]� and
ŵ %ll are transit routes�

Figure 8. Reported pedestrian crashes in the City of Milwaukee, 2012-2016

Contents



19

DRAFT

Pedestrian Crash Risk
'rashes inZolZing pedestrians are often Qore liOel] to oGGur [here 
pedestrians are present� 'oQparing the Qap of estiQated pedestrian Gounts 
�*igure �
 [ith the Qap of pedestrian Grash loGations �*igure �
� it is Glear 
that Qan] loGations [ith high leZels of [alOing also haZe high nuQbers of 
Grashes inZolZing people [alOing� ,o[eZer� this does not neGessaril] Qean 
that it is Qore dangerous to [alO in a high�Grash loGation liOe (o[nto[n than 
to [alO in another loGation [ith fe[er Grashes� but also fe[er people [alOing� 
Qore Grashes Gan be e\peGted [here Qore people are [alOing� 'oQbining 
these t[o Qaps proZides an estiQate of pedestrian Grash rates �that is� the 
risO eaGh indiZidual faGes [hen Grossing the street
� 8hese Grash rates are 
e\pressed in terQs of pedestrian Grashes per Qillion pedestrian Grossings 
and are sho[n in *igure ��

% Glose GoQparison of *igures � and � sho[s that Qan] high Grash 
loGations aGtuall] haZe relatiZel] lo[ Grash rates� [hile Qan] areas [ith 
lo[er nuQbers of people [alOing haZe higher Grash rates� )\aQining the 
�� interseGtions [ith the highest Grash rates ]ields partiGularl] high�risO 
streets for people [alOing �listed alphabetiGall]
�

East and West Capitol Drive North Holton Street to North 76th Street

North 27th Street West Walnut Street to West Capitol Drive

North 35th Street West Vliet Street to West Capitol Drive

North 76th Street West Burleigh Street to North Industrial Road

North 91st Street West Appleton Avenue to West Silver Spring Drive

North Teutonia Avenue West Atkinson Avenue to West Silver Spring Drive

South 27th Street West National Avenue to West College Avenue

West Fond du Lac Avenue North 27th Street to North Sherman Boulevard

West Layton Avenue I-94 to South 27th Street

West National Avenue South 16th Street to South 44th Street

West Oklahoma Avenue South 76th Street to South 92nd Street

West Silver Spring Drive West Appleton Avenue to North Teutonia Avenue

Figure 9. Estimated pedestrian crash rates in the City of Milwaukee, 2012-2016
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High Injury Network (HIN)
=et another [a] to looO at pedestrian Grashes is e\aQining [here the 
Qost seZere Grashes are oGGurring� -t is iQportant to foGus on loGations 
[here Grashes result in serious inNur] or death as these Grashes haZe 
the greatest iQpaGt on peopleŭs liZes and [ell�being� 8hese Grashes also 
haZe signifiGant eGonoQiG iQpaGts� inGluding personal eGonoQiG losses� 
long�terQ healthGare Gosts� and spending on eQergenG] response� *igure 
�� displa]s the pedestrian high�inNur] net[orOŪthe Qost dangerous 
streets Git][ide� 8he pedeestrian high�inNur] net[orO [as deterQined 
b] Qapping all pedestrian Grashes along a street� [ith seZere and fatal 
Grashes reGeiZing three points� and non�seZere Grashes reGeiZing one 
point� points [ere then totaled in half�Qile segQents to produGe the heat 
Qap� 8he pedestrian high inNur] net[orO represents appro\iQatel] ��� 
Qiles of streets� or � perGent of all 'it] streets� 9sing this Qeasure� the 
Qost dangerous Gorridors for people [alOing inGlude the follo[ing �listed 
alphabetiGall]
�

East Brady Street North Prospect Avenue to North Van Buren Street

East North Avenue North Terrace Avenue to North Humboldt Avenue

North Oakland Avenue East Irving Place to East Hartford Avenue

North 27th Street West North Avenue to West Hope Avenue

North Water Street West St. Paul Avenue to West Cherry Street

South Cesar E Chavez Drive West National Avenue to West Lapham Boulevard

West Burleigh Street North 20th Street to North Sherman Boulevard

West Capitol Drive North 20th Street to West Fond du Lac Avenue

West Fond Du Lac Avenue West North Avenue to West Townsend Street

;IWX�GVIIRƤIPH�AZIRYI South 14th Street to South 22nd Street

Figure 10. Pedestrian high-injury network
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Crash Types
-n ����� the (epartQent of 4ubliG ;orOs �(4;
 GonduGted a stud] using t[o Qethods to Gategori^e a saQple of pedestrian Grashes in the 'it] of 
1il[auOee� *igure �� displa]s the Qost GoQQon t]pes of pedestrian Grashes in 1il[auOee oZerall� [hile *igure �� displa]s the Qost GoQQon t]pes of 
seZere and fatal pedestrian Grashes based on this saQple� 2otabl]� � of the � Qost GoQQon Grash t]pes� and � of the � Qost serious Grash t]pes� oGGur 
[hen a pedestrian is in a Gross[alO�

Rank Depiction Description��

0eft�turning Qotorist striOes 
pedestrian traZeling froQ 
opposite direGtion �relatiZe 
to Qotoristŭs direGtion before 
turning
 in far Gross[alO

7traight�traZeling Qotorist 
on right side of street striOes 
pedestrian approaGhing froQ  
the right �not in Gross[alO


0eft�turning Qotorist striOes 
pedestrian traZeling froQ saQe 
direGtion �relatiZe to Qotoristŭs 
direGtion before turning
 in far 
Gross[alO

6ight�turning Qotorist striOes 
pedestrian approaGhing froQ 
right in near Gross[alO

7traight�traZeling Qotorist striOes 
pedestrian approaGhing froQ 
right in near Gross[alO

Rank Depiction Description

7traight�traZeling Qotorist on right 
side of street striOes pedestrian 
approaGhing froQ left �not in 
Gross[alO


7traight�traZeling Qotorist striOes 
pedestrian approaGhing froQ left on 
far side of interseGtion

7traight�traZeling Qotorist striOes 
pedestrian approaGhing froQ right 
on far side of interseGtion

7traight�traZeling Qotorist striOes 
pedestrian approaGhing froQ right 
on near side of interseGtion

Figure 11. Most Common Pedestrian Crash Types in Milwaukee Figure 12. Most Common Fatal and Severe Pedestrian Crash Types in Milwaukee, 2011-2015
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Failure to Yield
-n ;isGonsin� a legal Gross[alO e\ists an][here that a side[alO interseGts 
[ith a street� eZen if the Gross[alO is not QarOed [ith paint� %dditionall]� a 
legal Gross[alO e\ists eZen [here the side[alO does not Gontinue on the 
other side of the street� ;isGonsin la[ reUuires driZers to ]ield to people 
[alOing at all Gross[alOs that do not haZe a traffiG signal or stop sign eZen 
if the Gross[alO is not QarOed� 

(riZers in 1il[auOee rarel] ]ield to people tr]ing to Gross the street�  
*igure �� displa]s loGations [here driZer ]ielding [as obserZed as part 
of this plan� =ielding rates ranged froQ ^ero to �� perGent� [ith driZers at 
Qost loGations ]ielding less than �� perGent of the tiQe� 8he laGO of driZer 
]ielding represents a serious threat to the safet] of pedestrians and QaOes 
it Ghallenging for people to Gross streets on foot�

Figure 13. Driver yielding rates at select intersections

Drivers rarely yield to people walking, even when crosswalks are highly visible
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Speeding
% reZie[ of speed studies sho[ed that it is 
GoQQon for driZers to e\Geed the posted speed 
liQit b] at least ten Qiles per hour on Qan] 
QaNor streets� 8his GonGlusion is supported b] 
GoQQents GolleGted through publiG engageQent 
for the 4lan� 7peeding is a GritiGal faGtor in 
pedestrian safet] beGause the risO of seZere 
inNur] or death to a person struGO b] a Qotorist 
inGreases e\ponentiall] as ZehiGle speeds 
inGrease�

7eZeral streets haZe a partiGularl] seZere 
speeding probleQ�

ŵ 7outh ��th 7treet near ;est %rthur %Zenue 
had Qore than ��� ZehiGles per da] traZeling 
at least �� Qiles per hour in a �� Qile per hour 
^one� 8his loGation is a four�lane street in a 
Qi\ed residential� offiGe� and industrial area�

ŵ ;est 'apitol (riZe near 2orth ��th 7treet had 
Qore than ��� ZehiGles per da] traZeling at 
least �� Qiles per hour in a �� Qile per hour 
^one� 8his loGation is a si\�lane street in a 
Qi\ed residential and GoQQerGial area�

ŵ 2orth ��th 7treet near ;est +lendale %Zenue 
had Qore than ��� ZehiGles per da] traZeling 
at least �� Qiles per hour in a �� Qile per hour 
^one� 8his loGation is a t[o�lane street in a 
residential neighborhood�

8he high rate of speeding puts people [ho are 
[alOing in 1il[auOee at risO of serious inNur] or 
death if a Grash oGGurs� 2ot surprisingl]� soQe 
of the highest�speed road[a]s Gorrespond 
[ith high GonGentrations of pedestrian Grashes 

[ith seZere and fatal inNuries� 6eduGing ZehiGle 
speeds is GritiGal for iQproZing the safet] 
of people [alOing in 1il[auOee and QaOing 
neighborhoods Qore liZable�

The importance of reducing speed in pedestrian safety
There is a clear relationship between motor vehicle speeds and pedestrian safety. Higher 
motor vehicle speeds decrease the probability of drivers yielding to pedestrians in crosswalks 
and increase the likelihood of severe injuries or death when a crash does occur.17, 18 Speeding 
also gives both people walking and people driving less time to avoid a crash. As shown 
in Figure 14, the risk of a pedestrian being seriously injured or killed in a crash increases 
dramatically as speeds increase from 20 to 40 miles per hour or more. 

13% Likelihood of fatality 
or severe injury

20 
MPH

40% Likelihood of fatality 
or severe injury

30 
MPH

73% Likelihood of fatality 
or severe injury

40 
MPH

Source: Tefft, Brian C. Impact speed and a pedestrian’s risk of severe injury or death.  
Accident Analysis & Prevention. 50. 2013

Figure 14. Likelihood of pedestrian fatality or severe injury by vehicle speed
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Sidewalks and Connectivity
7ide[alOs are Qore than Nust the spaGe for 
people to [alO� 8he] iQproZe the safet] and 
GoQfort of people [alOing and proZide plaGes 
for people of all ages to run� sOate� ride biOes� 
soGiali^e� and pla]� 7ide[alOs also iQproZe 
Qobilit] for people [alOing and proZide aGGess 
and GonneGtiZit] for all t]pes of trips� to and 
froQ hoQe� [orO� parOs� sGhools� shopping 
areas� transit stops� and personal ZehiGles�

1il[auOee has side[alOs on both sides of Qost 
streets under its NurisdiGtion� 8he denser parts 
of the 'it] and neighborhoods deZeloped before 
���� haZe side[alOs on alQost all streets� %ll of 
1il[auOeeŭs GoQQerGial distriGts� suGh as &rad] 
7treet� 2orth %Zenue� (o[ner %Zenue� 'enter 
7treet� (r� 1artin 0uther /ing .r� (riZe� 1itGhell 
7treet� /inniGOinniG %Zenue� and 'esar 'haZe^ 
(riZe haZe side[alOs� Qan] of [hiGh haZe 
deGoratiZe streetsGape eleQents� %dditionall]� 
Qillions of dollars haZe been inZested in 
streetsGapes to QaOe the side[alOs Qore 
[alOable and pleasant to traZel upon�

,o[eZer� there are areas of the 'it] [here 
people [alOing faGe GonneGtiZit] Ghallenges 
for a Zariet] of reasons� [hiGh are suQQari^ed 
belo[�

Lack of sidewalks in some locations
%s preZiousl] noted� side[alOs are present in 
Qost of the 'it]� espeGiall] [hen GoQpared to 
Qan] other large Gities� ,o[eZer� soQe streets 
and neighborhoods are Qissing side[alOs or 
haZe side[alOs in poor Gondition� [hiGh forGes 
people to [alO in the street or aZoid QaOing 
[alOing trips altogether� 8he 'it]ŭs subdiZision 
regulations reUuire that side[alOs be installed 
on both sides of residential streets in ne[ 
subdiZisions� ,o[eZer� soQe deZeloped areas of 
the 'it] [ere anne\ed [ithout side[alOs� or had 
the side[alO reUuireQent [aiZed� 

Curb ramps
'urb raQps are GruGial for people of all abilities 
to naZigate the side[alO s]steQ� 'urb raQps 
proZide aGGess for people using [heelGhairs 
and other Qobilit] deZiGes� reduGe tripping 
ha^ards� and iQproZe Gonditions for people 
pushing strollers and Ghildren biOing on the 
side[alO� 7inGe ����� the 'it] of 1il[auOee has 
prograQQatiGall] GonstruGted and replaGed 
pedestrian Gurb raQps� ,o[eZer� [hile Gurb 
raQps haZe been installed at alQost eZer] 
Gorner throughout the 'it]� at Qan] loGations the 
design and subseUuent GonstruGtion no longer 
Qeet the standards of the %QeriGans [ith 
(isabilities %Gt �%(%
� 

Sidewalk condition
8he 'it]ŭs side[alOs are generall] in good 
Gondition� [ith �� perGent of surZe] partiGipants 
rating the 'it]ŭs side[alO Gonditions as Ű:er] 
+oodű or Ű+oodű and onl] �� perGent of 
partiGipants rating side[alO Gonditions as Ű:er] 
&adű or Ű&ad�ű ,o[eZer� side[alO Gonditions 
Zar] throughout the 'it]� and side[alOs in soQe 
neighborhoods are in poor Gondition� 8his 
presents safet] and aGGessibilit] issues and 
liQits the usefulness of the side[alO s]steQ for 
soQe people� 8ripping ha^ards are partiGularl] 
GonGerning for seniors sinGe falls aQong this 
population Gan lead to broOen bones [ith 
length] reGoZer] periods or perQanent disabilit]�
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City of Milwaukee Sidewalk Repair, Replacement, and Installation Programs
Repair and Replacement
7ide[alOs are repaired or replaGed through a Zariet] of Qethods in 
1il[auOee�

ŵ Street Resurfacing and Reconstruction Projects: ;here needed� 
side[alOs are repaired or replaGed to bring theQ up to Git] standards 
during nearl] all street resurfaGing and reGonstruGtion proNeGts� %n 
e\Geption to this is the ,igh -QpaGt 4aZing prograQ� [hiGh onl] 
addresses Gurb raQps that do not Qeet Gurrent standards� 

ŵ Area-Wide Sidewalk Replacement Program: 8his prograQ foGuses on 
assessing the Gondition of side[alOs [ithin speGifiG areas of the Git] 
eaGh ]ear and repairing or replaGing side[alOs that do not Qeet Git] 
standards� 8he prograQ GoZers different areas of the Git] eaGh ]ear� 
oZer tiQe GoZering the entire Git]�

ŵ Scattered Sites Sidewalk Replacement: 8his prograQ repairs or 
replaGes side[alOs that haZe been Gited as probleQatiG b] propert] 
o[ners or in response to GoQplaints or tripping ha^ards�

*or eaGh of these prograQs� the Git] and the adNaGent propert] o[ners 
share the Gost of side[alO replaGeQent eUuall]� 8he onl] e\Geption is for 
side[alOs daQaged b] Git] trees� [hiGh the Git] funds ���	� 

New Sidewalk Installations 
-n addition to e\isting side[alOs being repaired and replaGed [hen needed� 
ne[ side[alOs are installed on streets [ithout theQ under a Zariet] of 
Gonditions� 

ŵ New Developments and New Streets: 7ide[alOs are reUuired to 
be GonstruGted b] Git] poliG] [hen subdiZisions or planned unit 
deZelopQents are approZed�

ŵ Street Resurfacing and Reconstruction Projects: ;hen streets [ithout 
side[alOs are resurfaGed or reGonstruGted� side[alOs are added per Git] 
poliG]� 

ŵ Small Spot Improvements: :er] sQall segQents of Qissing side[alOs 
are added to GonneGt e\isting side[alO segQents� 8his is done through 
the 7Gattered 7ites 6eplaGeQent prograQ� 

8hese Qethods for installing ne[ side[alOs t]piGall] reUuire deZelopers 
to pa] for ��� perGent of the installation Gost in ne[ deZelopQents� ;hen 
side[alOs are added to e\isting Git] streets [ithout side[alOs� adNaGent 
propert] o[ners pa] the saQe Gost as if the side[alOs [ere being replaGed 
��� perGent Gost share [ith Git]
� 
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Livability & Health
2uQerous 'it] departQents haZe long [orOed 
to QaOe 1il[auOeeŭs streets Qore liZable� 
Zibrant� and attraGtiZe� *or e\aQple�

ŵ (4; has partnered [ith GoQQunit] 
organi^ations to enhanGe streetsGapes during 
street reGonstruGtion proNeGts� repaZing 
proNeGts� and other opportunities to aGtiZate 
streets� *or e\aQple� deGoratiZe Gross[alOs 
Gan be installed on Qan] residential streets� 
open street eZents are enGouraged �suGh as 
'iGloZɴa
� and Qan] streets Gan be designed 
[ith [ider side[alOs �suGh as 7� �th 7treet in 
;alOerŭs 4oint
�

ŵ (4;ŭs *orestr] 7erZiGes [orOs to Qanage 
and enhanGe oZer ������� street trees� as 
[ell as bouleZard plantings� green spaGes� 
and other landsGaping� 

ŵ -n Goordination [ith (4;� the 3ffiGe of the 
'it] 'lerO perQits side[alO Gafes that add 
interest� Zitalit]� and eGonoQiG opportunities 
to the 'it]ŭs GoQQerGial distriGts� 

ŵ 8he (epartQent of 'it] (eZelopQent 
[orOs [ith residents� business o[ners� and 
deZelopers to plan for and Greate properties 
and Gorridors that are attraGtiZe and support 
[alOing and biG]Gling� 

%dditionall]� the Zision of the 'it]ŭs 'oQQunit] 
,ealth -QproZeQent 4lanŪMKE ElevateŪis to 
Ű7upport 7afe and ,ealth] 2eighborhoodsű b] 
addressing ph]siGal and soGial enZironQental 
faGtors� 3ne of the top priorities is to ŰenhanGe 
GoQQunit] GonneGtedness�ű [hiGh enGourages 
the establishQent of plaGes for 1il[auOeeans 
to Qeet and interaGt� %lthough the health plan 
does not Gall for speGifiG [alOing initiatiZes 
or inZestQents� Qan] of the aGtions Galled 
for in this 4lan [ill support the goals and 
reGoQQendations of MKE Elevate�

(espite these efforts� issues persist that haZe 
liQited the abilit] of soQe neighborhoods to 
reaGh their potential as Zibrant and health] parts 
of the 'it]�

Neighborhood Livability
)Zer] neighborhood in 1il[auOee is serZed 
b] one of Qore QaNor streets� ;hile it is 
GoQQon for residents to be satisfied [ith the 
Uuiet neighborhood street the] Qa] liZe on� 
the] Gonsider liZabilit] and [alOabilit] of the 
neighborhood to enGoQpass a QuGh [ider area� 
inGluding these busier streets [hiGh the] Zisit 
and Gross b] foot and biG]Gle� ;hen [alOing� 
people plaGe a preQiuQ on safet]� liZabilit]� and 
neighborhood health� 'onditions that affeGt 
safet]� suGh as speeding and unsafe Grossings� 
haZe alread] been suQQari^ed as a leading 

DPW’s Forestry Services maintains trees throughout the City that contribute to the livability of neighborhoods
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GonGern of residents that iQpaGt liZabilit]� 8he 
appearanGe of streets� inGluding landsGaping� 
street trees� publiG art� lighting� and other 
features� also iQpaGts the liZabilit] of streets 
and neighborhoods� 

Health
8raffiG safet] is a signifiGant publiG health 
issue� )Zer] ]ear thousands of people [alOing� 
biG]Gling� and in ZehiGles are inZolZed in 
Grashes in the Git]� [ith hundreds sustaining 
seZere inNuries� and too Qan] losing their liZes� 
6eduGing this traffiG ZiolenGe [ill positiZel] 
and direGtl] iQpaGt the health of Qan] people 
throughout the 'it]� partiGularl] pedestrians� [ho 
are the Qost Zulnerable users of the street� 

-n addition to the direGt health iQpaGts 
of reduGing Grashes� proZiding [alOable 
neighborhoods Gan iQproZe the health of 
residents as the] are Qore liOel] to [alO for 
short trips� leisure� and to QaOe GonneGtions to 
transit� 8hese short [alOing trips Qeasurabl] 
iQproZe resident health� 2ational ph]siGal 
aGtiZit] guidelines reGoQQend ��� Qinutes 
of Qoderate ph]siGal aGtiZit] for adults and 
��� Qinutes for Ghildren per [eeO� ;alOing is 
partiGularl] iQportant for seniors� people [ith 
disabilities� and people [ith lo[er inGoQes [ho 
haZe fe[er opportunities to partiGipate in sports 
or forQal e\erGise prograQs��� ;alOing as aɅpart 
of eZer]da] transportation Gan help people Qeet 

these goals� ]et less than half of %QeriGans 
get the reGoQQended aQount of aGtiZit]�Ʌ% 
Zibrant pedestrian realQ� inGluding side[alOs� 
trails� parOlets� and side[alO Gafes� Greates an 
enZironQent [here [alOing is eas]� GonZenient� 
and attraGtiZe�

8here are Qan] aspeGts to Qaintaining and 
Greating health] and [alOable neighborhoods� 
'ertainl]� haZing a Qi\ of land uses and 
densities supports [alOabilit]� and the 'it]ŭs 

GoQprehensiZe and neighborhood plans 
support this goal� (esigning and Qaintaining 
faGilities to QaOe it eas] and GoQfortable to 
[alO along and aGross streets is essential 
to the Greation and support for a health] 
1il[auOee� 7upporting liZabilit] inZolZes going 
be]ond safet] and building essential pedestrian 
faGilities� it inGludes the GonstruGtion and 
upOeep of iQportant aQenities suGh as street 
trees� lighting� and publiG spaGes for people to 
Gongregate� soGiali^e� and reGreate� 
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Funding and City Processes
;hile QuGh progress on pedestrian safet]� 
GoQfort� and aGGessibilit] has been aGhieZed 
in 1il[auOee� Ghallenges reQain� partiGularl] 
relating to funding and putting poliGies into 
aGtion� 'hallenges inGlude� 

ŵ laGO of funding for pedestrian infrastruGture� 

ŵ safet] iQproZeQents are often Qade onl] 
after a serious Grash� 

ŵ inadeUuate proGesses to effeGtiZel] use data 
in deGision QaOing� 

ŵ GonƥiGting sourGes of street design guidanGe 
related to pedestrian safet] interZentions� and 

ŵ streets that often prioriti^e Qotor ZehiGles 
instead of people [alOing� biOing or using 
transit� 

Reactive Process to  
Safety Improvements
(4; has Qade Gountless iQproZeQents for 
pedestrian safet] and aGGessibilit]� ,o[eZer� 
in Qan] Gases these iQproZeQents are in 
response to a serious Grash� or at the reUuest of 
a 'oQQon 'ounGil QeQber or neighborhood to 
address a Ono[n safet] issue� ;ithout readil] 
aZailable data and Glearl] identified priorities for 
pedestrian safet] iQproZeQents� proNeGts are 
not al[a]s prioriti^ed [here there is the greatest 
need� 

Streets Prioritize Driving
'oQplete 7treets are streets that are designed 
for users of all ages� abilities and GhoiGes for 
getting around� inGluding [alOing� biG]Gling� 

using transit� and driZing� -n ����� the 'it] 
'ounGil adopted the 'it]ŭs first 'oQplete 
7treets poliG] to ensure that streets are built 
to aGGoQQodate the needs of the surrounding 
GoQQunit]� 7iQilar to Qan] %QeriGan  
Gities� streets throughout 1il[auOee haZe 
traditionall] been built priQaril] to prioriti^e 
the QoZeQent and storage of Gars and truGOs 
[ith less regard for non�Qotori^ed forQs of 
traZel the needs of the surrounding GoQQunit]� 
and 'oQplete 7treets prinGiples� 1an] streets 
inGlude oZerl] [ide traZel and parOing lanes� 
and speed liQits that are higher than desirable 
in an urban setting� %dditionall]� Qan] QaNor 
streets [ere built or e\panded during the 
]ears follo[ing ;orld ;ar -- [hen the 'it]ŭs 
population [as alQost ������� people Qore 
than it is toda]� Gar o[nership [as e\panding� 
and signifiGant Ghanges in the loGation of 
GoQQerGial and eQplo]Qent areas Gaused 
shifts in traZel patterns in the 'it]� 8hese  
faGtors haZe resulted in Qan] QaNor streets 
[ith Qore traZel lanes than neGessar]� [hiGh 
inGreases pedestrian Grossing distanGes and 
QaOes it easier for people to driZe faster than 
the speed liQit� 'oQplete 7treets initiatiZes 
Gonsider these Ghanges and atteQpt to find 
solutions� [hiGh inGlude reQoZing or narro[ing 
traZel lanes and related iQproZeQents in 
pedestrian Grossing infrastruGture�

Streets like Capitol Drive prioritize driving at the expense of other users of the street
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Inadequate Funding to Address  
Street and Sidewalk Needs
(4; has Qade gains in reGent ]ears in 
addressing the 'it]ŭs baGOlog of QaintenanGe 
needs for streets and side[alOs� ,o[eZer� 
substantial deferred QaintenanGe still e\ists� 
at the Gurrent paGe of repair� it [ill taOe ]ears 
to repair all of the 'it]ŭs streets and side[alOs� 
eZen [ithout addressing neGessar] safet] 
iQproZeQents� 8o be aGGessible and safe� 
streets and side[alOs reUuire ongoing seasonal 
QaintenanGe �sno[ and iGe reQoZal� s[eeping� 
landsGaping� etG�
 in addition to Gapital 
QaintenanGe �repair and liQited replaGeQent of 
e\isting side[alOs and raQps due to daQage
� 
(4; Gurrentl] Glears oZer ����� lane Qiles of 
streets and ��� Qiles of 'it]�o[ned side[alOs 
of sno[ and iGe� ho[eZer� a laGO of funding 
preZents the (epartQent froQ Glearing sno[ 
Qore UuiGOl] froQ side[alOs and Gurb raQps� 
0iQited funding also deGreases the staffing 
aZailable for tasOs suGh as inspeGtion of [orO 
^ones and priZate GonstruGtion proNeGts for 
adeUuate pedestrian aGGoQQodations� 

8here are liQited options to address lo[ funding 
leZels for (4; �and other departQents
� -n ����� 
the 7tate 0egislature iQposed striGt liQits on the 
ta\es ;isGonsin Gities Gould iQpose� &eGause 
of this� theɅ'it]ŭs budget Gan onl] inGreQentall] 
inGrease in an] giZen ]ear� %n] ne[ or e\panded 
initiatiZes� suGh as an e\panded prograQ to 

repair streets and side[alOs� Qust be funded 
using this sQall inGreQental inGrease or b] 
deGreasing funding for another budget iteQ� 
8his issue has been partiall] addressed b] 
using funding sourGes other than the general 
leZ] to iQproZe pedestrian infrastruGture �for 
e\aQple� 8a\ -nGreQental *inanGing �8-*
 and 
state�federal funding prograQs
� ,o[eZer� these 
funding sourGes are diffiGult to use for on�going 
QaintenanGe of pedestrian faGilities�

Lack of Data for Decision Making
1an] pedestrian safet] iQproZeQents onl] 
oGGur after a serious Grash or to address 
GonGerns froQ a persistent alder or resident� 
;hile the 'it] Qaintains and uses pedestrian 
Grash and Gount data to address Ono[n issues� 
there are not poliGies� proGedures� or staff in 
plaGe to use e\isting data proaGtiZel] to iQproZe 
pedestrian safet]� %dditionall]� data is laGOing in 
soQe GritiGal areas� there is no GoQprehensiZe 
inZentor] of side[alO loGations or Gonditions� 
pedestrian safet] treatQents� or %(%�GoQpliant 
Gurb raQps in the 'it]� 8hese faGtors QaOe it 
diffiGult to use data to aid deGision�QaOing and 
QaOe it Ghallenging to eZaluate the iQpaGts of 
pedestrian safet] inZestQents�

Lack of Direction on How to use Tools
1an] (4; staff QeQbers are a[are of 
treatQents� tools� and best praGtiGes to iQproZe 
pedestrian safet] and liZabilit]� ,o[eZer� there 
is not a preferred referenGe or tool to guide 
planners� engineers� designers� and other 
deGision QaOers in iQpleQenting pedestrian 
safet] iQproZeQents� 8here is also no standard 
proGess to resolZe GonƥiGting guidanGe aQong 
the Qan] aZailable design resourGes� 8his 
results in inGonsistent use of pedestrian safet] 
enhanGeQents in 1il[auOee�

Photo by Tyler Armbruster
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Recommendations
This chapter provides a blueprint for improving 
pedestrian safety, connectivity, accessibility, and 
comfort in the City of Milwaukee over the months 
and years ahead. The recommendations are based 
on public and staff input during the planning process, 
best practices from peer cities, and national guidance 
related to pedestrian safety and facilities. 

The recommendations are divided into four themes:

Safety Accessibility  
and Connectivity

Livability  
and Health

Maintenance  
and Operations

Many of the recommendations embrace 
more than one of these themes, and all of the 
recommendations support making the City more 
walkable, vibrant, and safer. 

Each recommendation includes a brief 
description, rationale, and a list of action items 
needed to implement. Each recommendation 
concludes with a list of agencies whose 
involvement is necessary for successful 
iQpleQentation of speGifiG aGtions or the oZerall 
recommendation.

While many of the action items can be 
implemented within a year or two, some of the 
recommendations may take longer to complete or 
Qa] Gontinue indefinitel]� 8his plan is a blueprint 
to improve conditions for walking in Milwaukee, 
and it will require incremental progress each year 
to aGhieZe its goals� 8o aid the 'it] in aGhieZing 

these goals and evaluating progress, the Complete 
Streets Committee and Bicycle and Pedestrian 
8asO *orGe [ill pla] a Zital role in annuall] 
developing priorities and evaluating progress.

While all of the recommendations in this 
chapter are important, not all of them have 
to be iQpleQented in GonGert for signifiGant 
benefits to be aGhieZed� 4rogress in pedestrian 
safety and improved walkability will be achieved 
through the steady and consistent adoption of 
many of these recommendations.

Implementation Partners
8he follo[ing abbreZiations or aGron]Qs are 
used to identify implementation partners:
• BIDs: Business Improvement Districts
• DCD: City of Milwaukee Department of City 

Development
• DER: City of Milwaukee Department of 

Employee Relations 
• DNS: City of Milwaukee Department of 

Neighborhood Services
• DOA: City of Milwaukee Department of 

Administration
• DPW: City of Milwaukee Department  

of Public Works
• MCDOT: Milwaukee County Department of 

8ransportation
• MCP: Milwaukee County Parks Department
• MCTS: 1il[auOee 'ount] 8ransit 7]steQ
• MHD: City of Milwaukee Health Department
• MPD: City of Milwaukee Police Department
• MPS: Milwaukee Public Schools
• NIDs: Neighborhood Improvement Districts
• WisDOT: Wisconsin Department of 

8ransportation
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Safety
Provide consistent guidance to DPW staff for street design that improves the safety of all street users.

Description: Street design directly impacts how people travel and the safety of streets for people walking, biking, using transit, and driving. DPW 
laGOs a preferred resourGe that guides the design of all street eleQents and prioriti^es those [alOing� biOing� taOing transit� and finall]� driZing� in that 
order. Additionally, treatments that slow motor vehicle speeds and improve pedestrian safety should be included in all new street construction and 
reconstruction.

6ationale� 7treet design iQpaGts all users� 1otorist speeds and [illingness to ]ield to people [alOing are heaZil] inƥuenGed b] design� and the design 
of pedestrian crossings has a direct safety and accessibility effect on pedestrians. City staff does not have a single point of reference for street design 
that is foGused on QaOing streets safer for all users� nor a proGess for resolZing GonƥiGts bet[een different sourGes of design guidanGe�

Actions

)ndorse 2ational %ssoGiation of 'it] 8ransportation 3ffiGials �2%'83
 (esign +uidanGe as the priQar] sourGe for street design guidanGe�

Develop and adopt a Complete Streets Handbook that includes a process for reconciling differences in available design guidance.

9se the *,;% 7afe 8ransportation for )Zer] 4edestrian �78)4
 prograQ for enhanGed Grossings� 

Provide regular staff training on adopted design guidance and current best practices for designing safe streets.

Partners

DPW, DCD
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E\EQTPI�SJ�VETMH�MQTPIQIRXEXMSR�GYVF�I\XIRWMSRW�MRWXEPPIH�YWMRK�TEMRX�ERH�ƥI\MFPI�HIPMRIEXSVW

Rapid Implementation Projects
Most pedestrian safety enhancements require changes to existing streets 
and sidewalks, which can take years to design, fund, and construct. 
However, many of these projects can be tested on a interim basis in short 
amounts of time and at low cost by using cost effective materials to 
construct the project. Known as “rapid implementation,” these projects can 
be quickly installed and provide opportunities to change the design of a 
street before more permanent facilities are installed. 

*or e\aQple� Gurb e\tensions are t]piGall] GonstruGted b] reQoZing e\isting 
Gurb and GonstruGting a ne[ Gurb [ith a pedestrian area behind it� 8his 
process can be time consuming and expensive, particularly if sewer drains 
need to be relocated with the curb. However, curb extensions can also be 
constructed by painting the curb extension on the street and providing 
ƥe\ible posts [here the ne[ Gurb [ould be loGated� 8his teQporar] 
installation can be observed and adjusted as needed to ensure that it is 
achieving the project goals before a permanent curb extension is installed.

A wide variety of projects can be undertaken through rapid 
implementation, but the technique works particularly well to convert 
streets to places for people.

Action items with this icon can be implemented using Rapid 
Implementation practices.
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Systematically and proactively install pedestrian safety improvements.  

Description: Many improvements for pedestrian safety are only installed when a larger street project is occurring. While this is a cost-effective way to 
improve pedestrian safety, it is also important to systematically and regularly install pedestrian safety improvements before serious crashes occur and 
as stand-alone projects.

Rationale: 4edestrian Grash risO Gan be reduGed b] identif]ing street designs and speGifiG loGations that Qa] lead to Grashes or haZe a doGuQented 
history of crashes. By implementing pedestrian safety improvements at potentially dangerous locations across the City, risks to people walking can be 
reduced. 

Actions

Conduct annual walk-audits of the top ten streets on the Pedestrian High Injury Network and propose rapid implementation solutions to reduce crashes.

%ppl] for ;is(38 safet] funds for iQproZeQents along state high[a] Gorridors�

Reduce speed limits on prioritized streets to reduce the frequency and severity of crashes.

Implement a “quick reaction” team composed of key DPW and MPD staff to visit the site of severe and fatal pedestrian crashes and recommend  
short-term safety improvements after MPD’s investigation.

9tili^e the 4edestrian 7afet] 8oolbo\ to seleGt appropriate infrastruGture iQproZeQents�

Make curb extensions and median islands a standard part of all construction and reconstruction projects in areas of high pedestrian activity including, 
but not limited to, schools, parks, senior centers, community centers, business districts, and major transit hubs.

)Zaluate the effeGtiZeness of the 2eighborhood 8raffiG 1anageQent 4rograQ on slo[ing traffiG and iQproZing pedestrian safet]� )\pand the t]pes of 
traffiG GalQing treatQents used throughout the 'it]� 

Design projects for a target speed and not a design speed.

;orO [ith 1'87 to optiQi^e bus stop loGations� inGluding bus stop Gonsolidation and reloGating bus stops froQ near side to far side� [here appropriate�

Partners

DPW, MPD
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Example of medians without a protective “nose.” E\EQTPI�SJ�E�VIXVSƤX�QIHMER�ŰRSWIű�XS�FIXXIV�TVSXIGX�TISTPI�[EPOMRK�

Median and Pedestrian Island Design
Medians and pedestrian islands provide a place of refuge for people 
Grossing streets� 8his liQits peopleŭs e\posure to ZehiGle traffiG and 
allo[s theQ to onl] Gross one direGtion of traffiG at a tiQe� %ll Qedians 
and pedestrian islands should include a “nose” which extends past the 
Gross[alO� 8his nose proteGts people [aiting on the Qedian and also

slows drivers turning across the median. Islands should be added to 
Qedians [ithout noses �belo[ left
 to better proteGt people [aiting 
on Qedians �belo[ right
� 1edian noses Qa] inGlude features suGh as 
bollards to provide additional protection to people waiting on the median.
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Provide rapid implementation of pedestrian safety improvements using cost effective materials.

Description: Pedestrian safety improvements do not need to be expensive or take years to design. Low-cost materials can be used to rapidly implement 
pedestrian safety improvements and test designs before more permanent improvements are made.

Rationale: 4edestrian safet] proNeGts Gan be UuiGOl] installed using paint and ƥe\ible delineators� 8his allo[s safet] iQproZeQents to be rapidl] 
deplo]ed� [ithout the additional tiQe needed for perQanent iQproZeQents� 6apid iQpleQentation also proZides ƥe\ibilit] and Gan be adNusted as 
needed to address the original issue.

Actions

9se paint� ƥe\ible delineators� and other ine\pensiZe Qaterials to install interiQ or trial pedestrian safet] iQproZeQents�

+ather data and eZaluate the effeGtiZeness of ne[ pedestrian safet] treatQents through rapid iQpleQentation proNeGts before installing Qore 
permanent solutions.

-dentif] and [orO [ith GoQQunit] partners �for e\aQple� 2eighborhood -QproZeQent (istriGts� &usiness -QproZeQent (istriGts� business  
assoGiations� neighborhood assoGiations� etG�
 to fund� eZaluate� and Qaintain rapid iQpleQentation proNeGts�

Establish a system to prioritize locations where pedestrian improvements are needed.

Establish an annual budget to carry out installation and evaluation of pedestrian improvements.

Partners

DPW, DCD
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Improve pedestrian safety at signalized intersections

Description: -nterseGtions [ith traffiG signals are often the Qost obZious plaGes for pedestrians to Gross bus] streets� 8raffiG signals and assoGiated 
signs and QarOings should QaOe Grossing streets safe and GoQfortable for people [alOing� 7peGifiGall]� interseGtion signal design and tiQing should 
be adapted to improve safety and comfort for pedestrians of all abilities.

Rationale: Signalized intersections have some of the highest numbers of pedestrian crashes in Milwaukee. People walking are particularly likely to 
be hit by drivers turning around a corner because the drivers may not notice pedestrians with enough time to stop safely. Signals in areas of high 
pedestrian activity should prioritize pedestrian movements, and signals in all parts of the City should provide enough crossing time for pedestrians.

Actions

-QpleQent 0eading 4edestrian -nterZals �04-s
 in areas [here Qan] people [alO� inGluding� but not liQited to� sGhools� parOs� senior Genters� GoQQunit] 
centers, business districts, and major transit hubs, and intersections where many drivers are turning right.

'onsider iQpleQenting Ű2o 8urn on 6edű restriGtions [here 04-s are installed�

Mark crosswalks and advance stop lines at all signalized intersections to reduce vehicle encroachment into crosswalks.

Ensure that pedestrian signals provide enough time for people walking to cross the street. Consider reducing typical walking speed assumptions  
to 2.8-3.0 feet per second as recommended by engineering guidelines, particularly in areas near schools, community centers, and senior housing.

Partners

DPW
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Implement a citywide marked crosswalk policy and crosswalk safety countermeasures.

Description: 1arOed Gross[alOs and assoGiated GounterQeasures Gan signifiGantl] iQproZe pedestrian safet]� ;hile not all Gross[alOs need to be 
marked, the City should have a clear and consistent policy for when crosswalks are marked, the types of marking used, and when crosswalks require 
additional enhancements to improve safety.

Rationale: Marking crosswalks can improve pedestrian safety and improve crosswalk visibility for drivers. A comprehensive policy for marking 
crosswalks will help the City be consistent with where crosswalks and other pedestrian safety countermeasures are installed.

Actions

Develop criteria for determining where crosswalks should be marked using national best practices; criteria should indicate conditions where new 
QarOed Gross[alOs are not reGoQQended [ithout additional Grossing enhanGeQents� )stablish a table and ƥo[Ghart to siQplif] Gross[alO plaGeQent 
and use of additional crossing enhancements. 

1onitor the poliG] and proGess for the installation of deGoratiZe Gross[alOs and eZaluate an] benefits for iQproZing Gonditions for [alOing�

Mark advanced stop and yield bars ahead of marked crosswalks throughout Milwaukee to indicate where drivers should stop at intersections.

Assess overhead lighting at marked crosswalks and improve lighting if necessary.

Partners: DPW

DPW
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No

Crosswalk Marking Policy
8he ƥo[Ghart belo[ should be used to deterQine [hen a Gross[alO should be QarOed in 1il[auOee and the t]pe of QarOings to use�

Yes

No

No
No

No

Yes Yes

Install transverse 
crosswalk  
markings

No No

Install high visibility 
crosswalk markings 
on all legs

Yes

Yes

Yes

Yes

Install high 
visibility 
crosswalk 
markings

Install high 
visibility 
crosswalk 
markings

Candidate Location

Is the location 
signalized?

Near a pedestrian 
generator?

No action

Adjacent to 
school or park?

Is there a history 
of crashes?

Does the crosswalk 
cross an arterial or 
collector street?

Install high 
visibility 
crosswalk 
markings

Install transverse 
crosswalk 
markings

Near a pedestrian 
generator?

Is there a 
history of 
crashes?
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Crosswalk Marking Policy Notes
• All new marked crosswalks across streets of four lanes or more 

shallɅnot be signed and QarOed onl]� but Qust inGlude Gurb e\tensions� 
refuge islands� road[a] reGonfiguration� beaGons� or signali^ation�

• 6efer to the *,;% +uide for -QproZing 4edestrian 7afet] at 
Uncontrolled Crossing Locations for guidance on selection of additional 
crossing safety enhancements.

• Existing marked crosswalks that do not meet this guidance should not 
be removed, but should be considered for additional enhancement to 
meet the guidance.

• Major pedestrian generators include, but are not limited to, schools, 
parks, senior centers, community centers, business districts, and major 
transit hubs.

Crosswalk Marking Maintenance
• Continental crosswalks shall consist of 12-inch bars with 24-inch spacing.

• Stop bars shall be marked at all controlled locations where crosswalks 
are marked.

• DPW shall update the annual maintenance program for marking 
crosswalks on residential streets to ensure crosswalks near schools 
and parOs are Qaintained� 8his update should Gonsider the lifespan of 
pavement markings on low-volume streets to determine geographic 
^ones throughout the 'it] that are Qaintained on a regular basis �i�e� if 
pavement markings last three years, split the City into three zones and 
Qaintain one ^one eaGh ]ear
�

• DPW shall evaluate crosswalks on arterial and collector streets on an 
annual basis and refresh the markings as needed.

• All new or refreshed midblock crosswalks shall be marked with 
continental markings.

SXERHEVH�'MX]�SJ�1MP[EYOII�GVSWW[EPO�QEVOMRKW
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Integrate Vision Zero principles into Complete Streets policy implementation.

Description: Vision Zero is an international, multidisciplinary approach to reducing and eventually eliminating crashes that result in serious injuries and 
fatalities for all street users, including pedestrians. Vision Zero combines a variety of engineering, enforcement, education, and emergency response 
strategies to prioriti^e traffiG safet]� %s noted in the 'it]ŭs 'oQplete 7treets poliG]� safet] is iQperatiZe� [ith pedestrian safet] haZing the highest 
priority. As the City works to implement its Complete Streets policy, Vision Zero principles and strategies will guide our efforts to make Milwaukee 
streets safe and enjoyable for all users.

Rationale: Crashes that result in serious injuries or fatalities are unacceptable and largely preventable. Eliminating these crashes on Milwaukee’s 
streets Qeans a GoQprehensiZe approaGh to traffiG safet] �[ith pedestrian safet] being an iQportant aspeGt
� 8his bold� but aGhieZable� goal [ill dra[ 
attention to the iQportanGe of eliQinating traffiG�related serious inNuries and fatalities�

Actions

Develop clear timelines for reducing and eventually eliminating crashes that result in serious injury or death.

Include the pedestrian safety actions in this Plan for the pedestrian components of Vision Zero; add similar strategies for the other modes of travel.

4rioriti^e iQproZeQents that [ill address identified safet] GonGerns and enhanGe safet] for all street users� inGluding infrastruGture� eduGation� 
enforcement, and encouragement programs.

Partners

DPW, MHD, MPD
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Provide community-supported traffic enforcement and education to improve pedestrian safety.

Description: 8raffiG enforGeQent Gan iQproZe safet] for all street users and reduGe dangerous driZing behaZiors� -t is iQportant to e\plain to the 
GoQQunit] [h] traffiG enforGeQent is iQportant� foGus enforGeQent on behaZiors Qost liOel] to result in serious Grashes� and haZe support froQ the 
public for enforcement. Campaigns to educate the public through public service announcements, general outreach, and focused enforcement practices 
�suGh as Gross[alO enforGeQent in a high�risO area
 Gan iQproZe the safet] for eZer]one using 'it] streets�

Rationale: Anecdotal reports and speed data indicate that illegal and dangerous driving behavior is commonplace in Milwaukee. High speeds, illegal 
passing, and failure to yield to pedestrians often results in serious and fatal crashes. Law enforcement agencies should continually target behaviors 
most likely to lead to serious crashes. Enforcement and education campaigns should be focused at locations with the highest rates of crashes and 
risO] behaZiors� 8his approaGh optiQi^es the liQited resourGes that 14( has to spend on pedestrian safet] GaQpaigns�

Actions

Conduct targeted education and enforcement efforts in high crash corridors throughout the City.

)duGate the publiG on the iQportanGe of traffiG safet] of all street users through 47%s� earned Qedia� and GoQQunit] eZents�

Educate the public that it is illegal for adults to bicycle on sidewalks in Milwaukee and provide selective enforcement as necessary.

Record and summarize the effectiveness of enforcement efforts and share this information with the Common Council and community groups.

Partner with Milwaukee Public Schools to implement pedestrian safety education and to distribute information to parents.

Work with community partners to ensure education and enforcement is culturally appropriate.

Develop educational materials and identify opportunities to partner with the disability rights community as needed.

'ontinue to [orO [ith the ;isGonsin (38ŭs &ureau of 8ransportation 7afet] for safet] training and Qini�grants for eduGation and enforGeQent efforts 
directed at pedestrian safety.

Integrate education into enforcement actions by distributing pedestrian safety pamphlets with—or in place of— citations.

7eeO authorit] to autoQate traffiG enforGeQent�

Partners

14(� (4;� ;is(38� 1,(� 147
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Accessibility and Connectivity
Ensure accessibility for persons of all ages and abilities.

Description: % pedestrian net[orO is not GoQplete or inGlusiZe if it is not aGGessible to people [ith disabilities� 8he publiG right of [a] should be barrier�
free and easily accessed by all people, regardless of ability.

Rationale: 9nder 8itle -- of the %QeriGans [ith (isabilities %Gt� Qost publiG entities are reUuired to haZe a plan for ho[ the] [ill QaOe publiG spaGes 
aGGessible to people [ith disabilities� 8he 'it] has Qade substantial efforts to QaOe the pedestrian net[orO Qore aGGessible� but the 'it] does not 
have a formal transition plan guiding these efforts.

Actions

*inali^e an %(% 8ransition 4lan for the publiG right of [a]�

(eZelop a prioriti^ation tool for the installation of %GGessible 4edestrian 7ignals �%47
�

Implement ADA-compliant curb ramps to the maximum extent feasible at all crosswalks citywide and ensure that all exceptions  
are comprehensively documented.

Use perpendicular curb ramps as the standard ramp design and ensure that all exceptions are comprehensively documented  
�see 'urb 6aQp (esign sidebar
�

9se durable �i�e� Gast iron
 deteGtable [arning fields to QiniQi^e long�terQ QaintenanGe�

Develop and maintain a database of all curb ramps, including locations and level of compliance with ADA.

Partners

(4;� (3%� (27
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Example of a diagonal curb ramp Example of a perpendicular curb ramp

Curb Ramp Design
Pedestrian curb ramps improve the accessibility of sidewalks and are 
required under the ADA. Curb ramps allow access by people using mobility 
devices, reduce tripping hazards, and make it easier for all people to use 
the side[alO s]steQ� 8he t[o Qost GoQQon t]pes of Gurb raQps are 
diagonal and perpendicular. Diagonal ramps are commonly found at the 
corners of intersections along the curve and often serve more than one 
crosswalk. Diagonal ramps are not preferred because they direct people to 
walk into the intersection away from the most direct path. Perpendicular 

ramps are typically perpendicular to the street and direct people in the 
direction they wish to travel. Perpendicular curb ramps should be the 
standard design for all curb ramps as they better maintain a straight route 
for people walking and direct users into the crosswalk. When perpendicular 
ramps cannot be constructed due to design constraints, diagonal ramps 
are aGGeptable� but the NustifiGation for using a diagonal raQp shall be 
documented.
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Proactively address gaps in the sidewalk network.

Description: 8he 'it] has an e\isting poliG] that side[alOs should be installed on both sides of all ne[ and reGonstruGted streets� 8his poliG] should 
Gontinue to be iQpleQented� [hile e\isting gaps in the side[alO net[orO are also identified and GoQpleted�

Rationale: 7ide[alOs are a proZen Qeans of reduGing pedestrian Grashes� ;hile the Git] has an e\Gellent side[alO net[orO� gaps do e\ist� 8he best 
opportunit] to fill these gaps is to GonstruGt side[alOs [hen ne[ streets are built and e\isting streets are reGonstruGted� 8he 'it] also needs the abilit] 
to address sidewalk gaps outside of a construction project.

Actions

'onduGt an anal]sis to identif] gaps in the side[alO s]steQ and prioriti^e loGations that need to be proaGtiZel] addressed �as opposed to [aiting for 
street reGonstruGtion proNeGts
�

Provide additional funding for the area-wide sidewalk replacement program. Include funding for addressing gaps in the sidewalk system.

'ollaborate [ith ;is(38� 1il[auOee 'ount] 4arOs� and 1'(38 to ensure that the 'it]ŭs poliG] of proZiding side[alOs on both sides of all streets is 
achieved.

Partners

(4;� 1'4� 1'(38� ;is(38
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Ensure clear pedestrian routes on sidewalks.

Description: *or pedestrian routes to be aGGessible and usable� the] Qust be free of obstruGtions� 'onstruGtion detours� ne[spaper and Zending bo\es� 
utilities, and amenities such as sidewalk cafes, while often desirable, can create barriers on sidewalks. Current City efforts to maintain barrier-free 
sidewalk corridors should be continued and expanded, especially through construction zones.

Rationale: 7hort� and long�terQ Glosures of pedestrian routes for GonstruGtion proNeGts Gan haZe signifiGant iQpaGts on pedestrian aGGessibilit] and 
GonneGtiZit]� 8his is partiGularl] true [hen alternate pedestrian routes are not proZided on the saQe side of the street and people [alOing are reUuired 
to cross major streets. Additionally, new mobility systems, such as dockless bike share bikes, present new challenges to providing clear walkways. 
8hese obstruGtions are partiGularl] probleQatiG for people [ho are blind� haZe lo[ Zision� or use a [heelGhair or other Qobilit] deZiGe�

Actions

Require that accessible pedestrian routes are established and maintained through construction areas and work zones, regardless of  
the duration of obstruction.

Require temporary bus stops and alternative paths of travel that are accessible during construction detours.

Develop clear guidelines for temporary accommodations during construction. Prioritize these temporary accommodations over complete  
sidewalk closure.

Enforce the City’s requirements that a pedestrian path be kept clear of obstructions, including newspaper and vending boxes, sidewalk cafes, etc.

Develop clear requirements for the placement of docked and dockless mobility systems.

6eUuire that all entities �priZate or publiG
 obstruGting a side[alO or path for Qore than �� hours subQit a forQal plan to aGGoQQodate pedestrians 
through or around the work area.

Partners

DPW, DNS
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Ensure that all transit stops are ADA compliant and are served by accessible routes.

Description: High-quality pedestrian access to transit stops should be a priority to ensure accessibility of the transit system.

Rationale: 8ransit in 1il[auOee proZides aGGess to Nobs� entertainQent� reGreation� retail areas� and serZiGes� 8ransit also reduGes traffiG Gongestion 
and e\pands GhoiGe in Qobilit]� 2earl] all transit trips begin and end [ith a [alO� 8hat [alO should be pleasant� safe� and aGGessible for people of 
different abilities to ensure that transit is a viable and attractive transportation options for Milwaukeeans.

Actions

(eZelop poliGies and proGedures to assess pedestrian aGGess to all 1'87 bus stops regarding safet]� aGGessibilit]� and direGtness�

Prioritize the funding of pedestrian projects at heavily-used transit stops.

Construct ADA-compliant bus stop boarding areas during street reconstruction and as sidewalks are replaced or new sidewalks are built.

4rioriti^e pedestrian safet] enhanGeQents that also help transit funGtion effiGientl]� suGh as Gurb e\tensions that also serZe as bus boarding areas �see 
'hapter �
�

Partners

(4;� 1'87
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Provide multiple ways for people to report pedestrian facility and accessibility issues.

Description: People who regularly walk are in the best position to report accessibility and maintenance issues to the City. Multiple means of reporting, 
including online and via phone, should continue to be available and updated as needed. All reported issues should continue to be digitally recorded and 
tracked through their resolution; any issues not addressed should include documentation of why the issue does not need to be addressed.

Rationale: 4edestrians are the first to notiGe Qost breaOdo[ns in side[alO aGGessibilit] �i�e� ne[ tripping ha^ards
� -t should be eas] for people to 
GoQQuniGate these issues to 'it] staff� and for staff to repl] [ith ho[ the issue [ill be addressed in a tiQel] Qanner� *reUuent reporting of issues� and 
correction of those issues by the City, can reduce liability as well as make the pedestrian network safer and more accessible.

Actions

Promote reporting of snow and ice issues, damaged sidewalks, and inaccessible transit stops via phone and electronic reporting.

'oQpile an annual report suQQari^ing GoQplaints and responses and proZiding QetriGs that traGO the effiGienG] of responses to GoQplaints�

Partners

(4;� (3% -nforQation 
 8eGhnolog] 1anageQent (iZision
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Livability & Health
Support and encourage placemaking in neighborhoods throughout Milwaukee.

Description: 1an] 'it] agenGies and departQents haZe a role in QaOing 1il[auOeeŭs streets Zibrant and attraGtiZe� 8hese agenGies and departQents 
should ensure a high-quality pedestrian environment by supporting creative use of public spaces and the streetscape.

Rationale: Placemaking and streetscaping both refer to the design of streets, amenities provided along a street, and the overall attractiveness of the 
street� *or e\aQple� proZiding deGoratiZe lighting� trees that shade the side[alO� poGOet parOs� and side[alO Gafes all QaOe neighborhoods and publiG 
spaces more desirable and walkable than streets that lack those features. Placemaking improvements in the public right-of-way, such as parklets and 
publiG art� Gontribute to an attraGtiZe streetsGape enZironQent� [hile also separating people [alOing froQ street traffiG� 8hese benefits QaOe for a Qore 
attractive walking environment, can encourage people to walk more, and have positive health outcomes.

Actions

Provide street trees that will form a tree canopy along City streets whenever possible.

Provide seating for people in the public way in the form of benches, parklets, pocket parks, and other features.

4roZide pedestrian [a]finding signs in areas of high pedestrian traffiG� partiGularl] tourist areas� to guide people to parOs� QuseuQs� business distriGts� 
and other destinations.

Integrate art into pedestrian spaces, including intersections and crosswalks where appropriate, and work with community groups such as the City of 
Milwaukee Arts Board to identify opportunities for art in public and pedestrian spaces.

Identify street corridors that should be targeted for enhanced pedestrian design when the street is next reconstructed or when funding becomes 
aZailable� 8hese streets t]piGall] inGlude GoQQerGial areas [ith high pedestrian ZoluQes�

Create and improve quality connections to areas with many attractions—including the lakefront, county parks, parkway and trail systems, and 
commercial districts.

Review neighborhood and area-wide planning efforts—including the City’s area plans and neighborhood-led quality of life plans—to ensure that plans 
address pedestrian needs and the goals of the Complete Streets policy. 

Encourage and support the MPS’s Safe Routes to School program as an element of placemaking and neighborhood enhancement.

Partners

DPW, DCD, MPS, MCP
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Use streets and public spaces for programmed events.

Description: Support on-going events for streets, public spaces, and commercial spaces to encourage walking, placemaking, and vibrant 
neighborhoods. Events may include street fairs, neighborhood block parties, “open streets” events, and other activities.

Rationale: 7treets and publiG spaGes represent a large portion of 1il[auOee� 8hese spaGes Gan be prograQQed for eZents that enGourage [alOing� 
bicycling, and neighborhood vibrancy and highlight connections across neighborhoods.

Actions

Support temporary closure of residential streets for street or neighborhood events.

7ponsor 3pen 7treets eZents that feature different neighborhoods throughout the 'it]�

Support planned activities in public spaces such as recreational programs in parks. 

Support formal and informal walking events through coordination with other departments and sponsorship.

4artner [ith neighborhood assoGiations� 2eighborhood -QproZeQent (istriGts �2-(s
� &usiness -QproZeQent (istriGts �&-(s
� business groups� and 
other community organizations to program new pedestrian spaces.

8rain 'it] staff and Gonsultants on plaGeQaOing prinGiples�

Partners

DPW, MCP, MHD, DCD
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Maintenance & Operations
Maintain pedestrian facilities for safety and accessibility.

Description: Sidewalks, curb ramps, median islands and other pedestrian facilities require regular maintenance to ensure that they are in a good state 
of repair that allo[s aGGess for all users and does not present ha^ards �suGh as tripping issues
�

Rationale: 3ngoing regular QaintenanGe inZolZes addressing tripping ha^ards on side[alOs� repairing daQaged side[alO seGtions� and eZaluating the 
need for side[alO replaGeQents� &] addressing sQall issues as the] arise� QaNor replaGeQents of side[alO Gan be aZoided� 8his routine QaintenanGe 
reduGes or eliQinates tripping ha^ards and deGreases inNur] risO for people [alOing� all [hile reduGing potential liabilit] GlaiQs against the 'it]� 8he 
existing area-wide sidewalk repair program addresses these issues but does not cover the entire City in a timely manner.

Actions

)nsure Qultiple [a]s of identif]ing and reporting side[alO or Grossing probleQs �online reporting� phone reporting� 'it] staff identifiGation
�

)nsure that pedestrian faGilities are neZer replaGed [ith lesser faGilities �i�e� replaGing a ��foot [ide side[alO [ith a ��foot [ide side[alO
�

*und the area�[ide side[alO repair prograQ to ensure that the Gondition of eZer] side[alO in the 'it] is assessed at least eZer] ten ]ears� [ith repairs 
made as needed.

Expand the existing program of horizontal cutting to address minor tripping hazards on sidewalks.

Identify and fund any key gaps in the sidewalk system that must be prioritized for safety.

Partners

DPW
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Maintain the pedestrian network for year-round access.

Description: Conduct day-to-day maintenance of sidewalks, curb ramps, and transit stops including sweeping, vegetation removal, and snow and ice 
removal, to ensure that the pedestrian network is safe and usable year-round.

Rationale: %dNaGent propert] o[ners are relied upon to GonduGt da]�to�da] QaintenanGe of side[alOs� Gurb raQps� and transit stops� 8he 'it] ultiQatel] 
has the responsibility to ensure that this work is performed, but under ordinance, has delegated that responsibility to property owners. 

Actions

Educate property owners about their responsibilities for sidewalk maintenance, particularly snow removal.

Actively enforce sidewalk clearance rules for snow, ice, and other debris.

8rain QuniGipal driZers to [atGh and report side[alOs not Gleared [ithin �� hours of sno[fall�

Work with outside entities to clear sidewalks of snow, ice, and overgrown brush along vacant lots and other locations where there is not a clearly 
responsible adjacent property owner.

Encourage NIDs and BIDs to remove snow and perform other seasonal maintenance of sidewalks and curb ramps within their districts.

Prioritize sidewalk snow removal at City buildings.

Clear trails of snow, ice, and overgrown brush.

Identify transit stops, intersections, curb ramps, and median cut-throughs for priority snow and ice removal by City staff or contractors to ensure 
accessibility.

Partners

(4;� (26� ('(� 2-(s� &-(s� 1'87� 1'4� ;is(38
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Establish an annual funding source to implement pedestrian safety and traffic calming measures.

Description: Many pedestrian safety measures can be implemented as a part of street projects, but others will require a dedicated funding source to 
install safet] and traffiG GalQing aGtions as independent proNeGts�

Rationale: A dedicated funding source and budget is required to systematically install pedestrian safety treatments. A consistent budget will allow 
staff to prioriti^e iQproZeQents froQ ]ear to ]ear and ensure tiQel] proNeGt iQpleQentation� 8his funding sourGe should not rel] on assessing nearb] 
property owners for the cost of treatments, which has the effect of prioritizing safety improvements in wealthier areas of the City.

Actions

Identify a dedicated funding source for pedestrian safety projects on an annual basis.

%lloGate a portion of federal 7urfaGe 8ransportation 4rograQ funds for pedestrian infrastruGture proNeGts�

Prioritize projects that include pedestrian safety elements using existing funding sources.

(isGontinue the praGtiGe of assessing nearb] propert] o[ners for traffiG GalQing iQproZeQents�

Partners

(4;� (3%

Contents



55

DRAFT

Case Study: City of Madison, Wisconsin Sidewalk Repair Program
8he 'it] of 1adison has a GoQprehensiZe s]steQ for Qaintaining and 
e\panding the side[alO net[orO� 8his side[alO repair and replaGeQent 
program has several components:

Revolving Sidewalk Repair Program: Each year two of the city’s 20 
aldermanic districts are targeted for sidewalk replacement. During the 
first ]ear of the prograQ� Git] staff [alO all side[alOs in the designated 
districts and mark all cracked, heaved, or settled sidewalks for repair 
or replaGeQent� 4ropert] o[ners are then notified of neGessar] repairs 
and the associated cost for the repair. In the second year, a contractor 
completes all of the repairs and replacements, while staff assess 
sidewalks in the next two selected districts. In this way, the program covers 
the entire Git] oZer a ���]ear period� 8he Git] [ill identif] the probleQ 
segQents� hire a GontraGtor� and pa] for ��	 of the replaGeQent Gost� 8he 
property owner has an option of hiring a contractor, but they will pay 100% 
of the costs under this arrangement. 

Addressing Sidewalk Hazards: When sidewalk issues are reported and 
GonfirQed b] Git] staff as being in need of repair� the Git] [ill either replaGe 
the sidewalks or, if possible, use a horizontal saw-cutting machine to level 
off a heaZed side[alO Noint� 8he Git] [ill address these ha^ards in a tiQel] 
fashion and generally not wait until the district-by-district repair program 
QatGhes up [ith the distriGt [here the identified repair is loGated� %sphalt 
raQps �shiQs
 are oGGasionall] used to address trip ha^ards� but onl] as 
a temporary measure to eliminate the hazard until a permanent repair can 
be Qade� 8his GoQponent of the 1adison prograQ also inGludes side[alO 
repair [orO reUuested b] Zarious Git] agenGies �7treets� ;ater 9tilit]� 4arOs� 
4arOing 9tilit]� and 8raffiG )ngineering
� 8he Git] [ill pa] for ��	 of the 
replacement cost, but will not assess costs to adjacent property owners for 
horizontal saw-cutting. 

Replacement on Street Resurfacing and Reconstruction Projects: 
Sidewalks that are in need of repair are included as part of street 
reGonstruGtion proNeGts and are replaGed as part of the street proNeGt� 8he 
city will pay 50 percent of the costs to replace sidewalks in substandard 
condition. Sidewalks are also often replaced as part of street resurfacing 
projects when the street work involves sanitary and/or water services work. 
Some smaller segments of sidewalks may be replaced when curb ramps 
are replaced or added. If sidewalks are replaced to meet ADA accessibility 
standards, the city will pay for 100 percent of the costs. 

Horizontal Cutting: Another aspect of the sidewalk repair program involves 
annual contracts with specialized contractors where raised sidewalk 
segQents are Gut do[n at the Noint to eliQinate tripping ha^ards� 8here 
is no Gost to the adNaGent propert] o[ner� 8hese Git]�[ide sa[�Guts Qost 
often are done in response to the city’s “report-a-problem” website or have 
been identified b] Git] staff [orOing on reGonstruGtions or resurfaGing 
projects outside of the designated districts for that year.

Funding Levels
2019 through 2024 – ���������� to ���������� per ]ear [ithout speGial 
assessQents and ���������� to ���������� per ]ear [ith speGial 
assessQents inGluded� 8his does not inGlude funding of side[alOs tied to 
reconstruction projects. Costs associated with sidewalk replacement are 
rolled into the cost of the overall project.
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Evaluate the staffing necessary to systematically improve pedestrian safety and access.

Description: 7]steQatiGall] iQproZing pedestrian safet] and aGGess reUuires adeUuate staffing for a [ide Zariet] of tasOs inGluding planning� 
engineering, maintenance operations, snow removal, inspections, and other tasks. 

Rationale: (4; staff Gurrentl] Garries out the tasOs detailed aboZe but Qa] not haZe the tiQe neGessar] to full] address the issues the] faGe� 8his 4lan 
also recommends new activities that will require additional staff time. Departmental roles and responsibilities should be evaluated to ensure that staff 
is alloGated effiGientl]� [ith additional staff being added as neGessar]�

Actions

Provide additional inspectors to assess work zone pedestrian access and respond to maintenance complaints.

Provide additional staff to conduct the expanded area-wide sidewalk inspection program.

Provide additional maintenance staff for snow removal from pedestrian areas.

Provide additional staff to manage or prepare plans and studies and conduct data analysis.

Partners

(4;� (3%� ()6
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Use data about walking and the pedestrian network to evaluate and prioritize projects.

Description: (ata about [alOing� pedestrian safet]� and faGilities should inforQ future pedestrian proNeGts� 8his data Qa] inGlude pedestrian Gounts� a 
geospatial inventory of sidewalks, crosswalks, other pedestrian treatments and curb ramps; crash data, issues reported by the public, and other data 
assoGiated [ith the pedestrian net[orO� 3nGe GolleGted� data should be stored digitall] and be readil] aGGessible b] staff and the publiG for anal]sis 
and to guide decisions.

Rationale: Substantial data about the pedestrian network is already collected, but it is not always readily accessible or analyzed to inform future 
projects. Additionally, data about key pieces of the pedestrian network and its use are not currently collected. Collecting and using data to support on-
going aGtions and to help [ith deGision�QaOing is GritiGal to effiGientl] prioriti^e proNeGts that iQproZe pedestrian safet]�

Actions

Collect speed data that can be used in project prioritization.

Require pedestrian and bicycle counts whenever staff or consultants are conducting motor vehicle counts. Consider collecting other data on travel 
behaviors whenever conducting counts.

Continue to collect and analyze crash data to help determine priorities and locations for pedestrian safety improvements. Work with MPD to improve 
the accuracy of crash data and completeness of crash reports.

Create an inventory and digital map of all pedestrian facilities in the City, with information on general conditions and ADA compliance.

Conduct annual pedestrian counts along the City’s high-injury network.

Collect and analyze pedestrian count and crash data before and after project implementation to assess the effectiveness of projects.

Partners

DPW, MPD
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Provide annual pedestrian safety training for City staff and encourage other fleet operators to provide similar training.

Description: All City staff who operate publicly-owned vehicles should undergo annual training in pedestrian safety, and, in particular, the requirement 
to ]ield to pedestrians� 3ther agenGies and businesses operating large ZehiGle ƥeets in 1il[auOee should be enGouraged to proZide siQilar training to 
their staffs.

Rationale: 'it]� 'ount]� and other ƥeet operators� as [ell as transit driZers� represent a signifiGant portion of da]�to�da] 1il[auOee traffiG and Gan serZe 
as role models for safe driving behavior. It is important that staff undergo regular training on pedestrian laws to ensure they are knowledgeable about 
how to behave when driving near pedestrians. 

Actions

Require annual pedestrian safety training for all City staff who drive a municipal vehicle. 

)nGourage annual pedestrian safet] training for 1'87 driZers�

)nGourage annual pedestrian safet] training for staff of agenGies and businesses that operate large ƥeets in 1il[auOee inGluding 1il[auOee 'ount]� 
We Energies, Waste Management and others.

Partners

(4;� 14(� 1'87� 1'4� ()6
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5
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Pedestrian Safety Toolbox
This chapter provides information on a series of improvements that make 
walking safer, more accessible, and more enjoyable. The improvements 
featured here are not an extensive list of every available option to improve 
the pedestrian experience, but rather a tailored list of tools that have 
a demonstrated history of improving pedestrian safety and access. 
Importantly, nearly all of the tools featured here are already in use in 
Milwaukee. The tools can be used together, and often greater safety gains 
can be expected when more than one tool is used. Examples of how the 
tools can be applied to actual locations in Milwaukee are provided after 
the toolbox.

Crash Reduction Factor (CRF)
A crash reduction factor (CRF) is the 
percentage crash reduction that might 
be expected after implementing a 
given improvement at a specific site. 
Where applicable, CRFs are included 
for improvements in the Toolbox.

For more information, see: 
https://safety.fhwa.dot.gov/tools/.

Proven Safety Countermeasures
Proven Safety Countermeasures are 
specific treatments highlighted by the 
Federal Highway Administration for 
their safety effectiveness and benefits. 
The Toolbox notes which tools are 
Proven Safety Countermeasures.

For more information, see: 
https://safety.fhwa.dot.gov/
provencountermeasures/

The Toolbox provides a brief description of 
eaGh tool� inGluding its benefits� and inforQation 
about appliGation of the tool� 8he QaNorit] of 
the tools target iQproZing pedestrian Grossings 
sinGe Grossings are [here Qost Grashes oGGur� 
The tools can be grouped into the following 
categories:

Capital Improvements
• Sidewalks

• Curb Extensions

• Pedestrian Islands

• Raised Crosswalks & Intersections

• Right-Turn Redesign

Signs and Markings
• Lane Widths

• Road Diets

• Marked Crosswalks

• Yield to Pedestrian Signs

• Speed Feedback Signs

Signals
• Leading Pedestrian Intervals

• Accessible Pedestrian Signals (APS)

• Protected Left Turns

• Right Turn on Red Restrictions

• Pedestrian Beacons

+uidanGe and reUuireQents for use of the tools 
is aZailable froQ nuQerous resourGes� Qan] 
of [hiGh are suQQari^ed at the end of this 
chapter.

Contents
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8he t]piGal proNeGt deZelopQent proGess for pedestrian and street proNeGts 
Gan taOe Qan] ]ears froQ the initial GonGept deZelopQent through 
GonstruGtion� (uring this tiQe� QoQentuQ for the proNeGt Gan deGrease� as 
Gan politiGal [ill� and GoQQunit] engageQent�

8o oZerGoQe this and to speed iQpleQentation� Qan] of the tools featured 
in this 8oolbo\ Gan be iQpleQented rapidl] on an interiQ basis� &] 
GonstruGting pedestrian safet] iQproZeQents using paint� signs� ƥe\ible 
delineators� and other lo[�Gost Qaterials� proNeGts Gan be rapidl] installed 
prior to perQanent GonstruGtion� 8he use of teQporar] Qaterials is also 
benefiGial as it allo[s Ghanges to the design based on aGtual use prior to 
final GonstruGtion�

Existing condition IRXIVMQ�GYVF�I\XIRWMSR��TEMRX�ERH�ƥI\MFPI�HIPMRIEXSVW
 Permanent curb extension and raised intersection

'SRZIRXMSREP�ZIVWYW�PLEWIH�IRXIVMQ�PVSNIGX�(IZIPSTQIRX

Year Conventional 
Project Development

Phased/Interim Design 
Project Development

Year 1
Concept
Plan/Outreach

Concept
Plan/Outreach

Year 2
-nteriQ -nstallation
-QpaGts %nal]sis

Year 3 Design Design

Year 4

Year 5 Construction Construction

Adapted from the NACTO Urban Street Design Guide

Pilot to Permanent Implementation
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Sidewalks 
DESCRIPTION
Sidewalks provide space along a street for pedestrian travel. For sidewalks 
to funGtion� the] Qust be Oept Glear of an] obstaGles and be [ide enough to 
GoQfortabl] aGGoQQodate e\peGted pedestrian ZoluQes �as antiGipated b] 
densit] and adNaGent land use
� and different t]pes of pedestrians� inGluding those 
using Qobilit] assistanGe deZiGes� pushing strollers� or pulling Garts�

BENEFITS
•• 7ide[alOs QaOe [alOing an eas] GhoiGe bet[een destinations sinGe the] 

Greate a net[orO for pedestrian traZel throughout the Git]�
•• 7ide[alOs and their buffers proZide spaGe for utilities� signs� and aQenities 

suGh as bus shelters or [aiting areas� biG]Gle parOing� publiG seating� publiG art� 
ne[spaper stands� trash and reG]Gling reGeptaGles� and greensGape eleQents�

•• 7ide[alOs are not onl] used for transportation� but for soGial [alOing� e\erGise� 
lingering� GoQQerGe� reGreation� and as publiG soGial spaGeŪall aGtiZities that 
Gontribute to a Zibrant and liZel] street� 

•• 7ide[alOs QaOe aGGess to transit possible sinGe the QaNorit] of transit users 
walk between their destination and transit stops.

•• 7ide[alOs are a 4roZen 7afet] 'ounterQeasure [ith a ��	 to ��	 reduGtion in 
crashes involving pedestrians walking along streets.��

TYPICAL APPLICATION
•• Sidewalks should be present along all Milwaukee streets.
•• 8he [idths of side[alOs [ill Zar] based on Gonte\t and e\peGted pedestrian 

ZoluQes� ;idths Qa] range froQ � feet along residential and industrial streets 
to 12 feet or wider downtown and in areas of high use.

•• 7ide[alOs Qust inGlude an aGGessible path[a] that is free of obstruGtions� 
suGh as light poles� traffiG signals� trees� utilities� and furniture� %(% guidelines 
allo[ a QiniQuQ aGGessible path[a] of � feet [here there are QaNor 
Gonstraints� 8he 'it] of 1il[auOee uses a QiniQuQ [idth of � feet for the 
aGGessible path[a]�

•• 7ide[alOs that are replaGed for QaintenanGe reasons should not be narro[er 
than the side[alO being replaGed �e�g� a ��foot [ide side[alO should not be 
replaced with a 5-foot wide sidewalk).

CONSIDERATIONS
•• %ll ne[ side[alOs and Gurb raQps shall GoQpl] [ith %(% regulations�
•• 7ide[alOs should be Glear of an] obstruGtions inGluding utilities� traffiG Gontrol 

devices, trees, and furniture.
•• 8he [idth and design of side[alOs [ill Zar] depending on street t]pe� deQand� 

and aZailable right�of�[a]�
•• 7ide[alOs should� as QuGh as possible� follo[ the natural path of pedestrian 

travel parallel to the street. Crosswalks should be aligned with sidewalks to 
Qaintain the Qost direGt path of traZel�
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Curb Extensions 
DESCRIPTION
'urb e\tensions� also Ono[n as push�outs� bulb�outs� or buQp�outs� are Greated 
b] reduGing the [idth of the street� 8his is done b] e\tending the side[alO at 
Gorners or Qid�bloGO� 'urb e\tensions are intended to iQproZe Zisibilit]� GalQ 
traffiG� and proZide e\tra spaGe on side[alOs for [alOing and gathering� -n 
addition to shortening Grossing distanGes� Gurb e\tensions Greate Qore GoQpaGt 
interseGtions� resulting in sQaller Gorner radii and slo[er turns b] people driZing�

BENEFITS
•• Provide additional space for pedestrians.
•• 7lo[ Qotorists b] reduGing the [idth of streets�
•• Reduce the distance required for people to cross the street, resulting in less 

potential GonƥiGt [ith Qotorists�
•• 7lo[ the speed of Qotorists QaOing turns at interseGtions�
•• 'reate additional spaGe for %(% GoQpliant Gurb raQps�
•• 4roZide opportunit] to Greate aGGessible parOing spaGes�
•• -QproZe Zisibilit] bet[een pedestrians and other street users�
•• 4reZent people froQ parOing too Glose to or on Gross[alOs�
•• 'reate spaGe for utilities� signs� and aQenities suGh as bus shelters or 

[aiting areas� biG]Gle parOing� publiG seating� street Zendors� and greensGape 
eleQents�

•• 6eduGe Grashes b] up to ��	���

TYPICAL APPLICATION
•• 'urb e\tensions should be Gonsidered onl] [here parOing is present or [here 

other Gurbside uses liOe biOe share stations and parOlets alread] preZent 
an]one froQ using the spaGe as a driZing lane�

•• 'urb e\tensions are partiGularl] Zaluable in loGations [ith high ZoluQes of 
pedestrian traffiG� near sGhools� at unsignali^ed pedestrian Grossings� or [here 
there are deQonstrated pedestrian safet] issues� 

•• % t]piGal Gurb e\tension e\tends about � feet froQ the Gurb� or no further into 
the street than the parking lane.

•• 8he QiniQuQ [idth of a Gurb e\tension should QatGh the e\isting 23 4%6/-2+ 
reUuireQents� 8he length of a Gurb e\tension Gan Zar] depending on the intended 
use �i�e�� storQ[ater QanageQent� bus stop [aiting areas� restriGted parOing
�

•• Bus bulbs are curb extensions that are lengthened to provide space for a 
transit stop.

•• 23 4%6/-2+ signs or ]ello[ Gurb should be used to deter parOing�
•• 8eQporar] Gurb e\tensions Qa] be Greated using paint� ƥe\ible delineators� 

and other teQporar] Qaterials to speed installation or as a pilot proNeGt before 
perQanent GonstruGtion�

CONSIDERATIONS
•• 'onsider the turning needs of eQergenG] and larger ZehiGles in Gurb e\tension 

design.
•• 1aintain direGt routes aGross interseGtions b] aligning pedestrian desire lines 

on either side of the sidewalk.
•• 'onsider proZiding a ���foot long Gurb e\tension to restriGt parOing [ithin �� 

feet of an interseGtion and enhanGe Zisibilit]�
•• ;hen Gurb e\tensions GonƥiGt [ith turning QoZeQents� reduGing the [idth 

and�or length of the Gurb e\tension should be prioriti^ed oZer eliQination�
•• 9tilities or pedestrian aQenities Qa] need to be reloGated�
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Pedestrian Islands 
DESCRIPTION
4edestrian islands are raised Qedians plaGed in the Qiddle of a street that proZide 
a proteGted spaGe for people tr]ing to [alO aGross the street� 4edestrian islands 
iQproZe safet] b] reduGing GonƥiGts [ith Qotorists� 8he] are partiGularl] Zaluable 
[hen used at unsignali^ed Grossings along Qultilane streets beGause the] QaOe 
it easier for pedestrians to find gaps in traffiG and allo[ pedestrians to Gross one 
direGtion of traffiG at a tiQe� 

BENEFITS
•• %llo[ pedestrians to Gross onl] one direGtion of traffiG at a tiQe b] enabling 

theQ to stop part[a] aGross the street and [ait for an adeUuate gap in traffiG 
before crossing the second half of the street. 

•• Provide space for trees and other landscaping that can help change the 
GharaGter of a street and reduGe Qotorist speeds�

•• 1edians haZe benefits for Qotorist safet] [hen the] replaGe Genter turn lanes� 
as the] eliQinate Qid�bloGO left turning traffiG�

•• %re effeGtiZe at reduGing Grashes at unGontrolled loGations on bus] Qulti�lane 
streets� partiGularl] for slo[er pedestrians� suGh as people [ith disabilities� 
seniors, and children.

•• 4edestrian islands are a 4roZen 7afet] 'ounterQeasure [ith up to ��	 
pedestrian crash reduction.21

TYPICAL APPLICATION
•• Pedestrian islands should include at-grade pedestrian cut-throughs as wide as 

the connecting crosswalks, detectable warnings, and gentle slopes to ensure 
proper drainage.

•• 4edestrian islands should be at least � feet [ide� and preferabl] at least � 
feet [ide� to proZide adeUuate refuge for pedestrians� espeGiall] those using 
Qobilit] aids or deZiGes� strollers� or biG]Gles�

•• 4edestrian islands should e\tend be]ond both sides of the Gross[alO at 
intersections.

•• 7ignali^ed interseGtions [ith pedestrian islands are generall] designed to allo[ 
pedestrians to cross the entire street without stopping at the island. 

•• 8eQporar] pedestrian islands Qa] be Greated using paint� ƥe\ible delineators� and 
other teQporar] Qaterials as a pilot proNeGt before perQanent GonstruGtion�

CONSIDERATIONS
•• 4edestrian islands should be Gonsidered at loGations on bus] ��lane streets 

and on an] street [ith Qore than t[o lanes� 
•• If there is enough width, pedestrian islands and curb extensions can be used 

together to Greate a highl] Zisible pedestrian Grossing and GalQ traffiG� 
•• ;here possible� storQ[ater QanageQent teGhniUues should be utili^ed on 

pedestrian islands with adequate space, as long as a clear path for pedestrians 
is Qaintained� 4lantings should be short to Qa\iQi^e Zisibilit]� and ideall] 
inZolZe QiniQal QaintenanGe�
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Raised Crosswalks & Intersections 
DESCRIPTION
6aised Gross[alOs and interseGtions are Greated b] raising the street to the saQe 
leZel as the side[alO� 8hese treatQents proZide Qan] benefits� espeGiall] for 
people [ith Qobilit] iQpairQents� beGause there are no ZertiGal transitions to 
navigate.

BENEFITS
•• )nGourage Qotorists to traZel through Gross[alOs at safe speeds�
•• -QproZe QotoristsŬ a[areness b] prioriti^ing pedestrian Grossings and helping 

define loGations [here pedestrians are e\peGted�
•• 6eduGe turning speeds of Qotorists at interseGtions and driZe[a]s�
•• -nGrease Zisibilit] bet[een driZers and pedestrians b] raising pedestrians in the 

Qotoristsŭ field of Zie[ and giZing pedestrians an eleZated Zantage point froQ 
[hiGh to looO for onGoQing traffiG�

•• 'reate pedestrian Grossings [hiGh are Qore GoQfortable� GonZenient� and 
aGGessible sinGe transitioning bet[een the side[alO and road[a] does not 
reUuire negotiating a Gurb raQp�

•• 6aised Gross[alOs Qa] reduGe fatal and inNur] Grashes b] up to ��	�22

TYPICAL APPLICATION
•• Raised crosswalks and intersections are appropriate in areas with high 

pedestrian aGtiZit]� 8he] should also be Gonsidered at loGations [here poor 
pedestrian Zisibilit] and lo[ Qotorist ]ielding haZe been identified� 

•• 6aised Gross[alOs Gan be proZided along side streets of QaNor thoroughfares 
to slo[ traffiG e\iting the Qain street and QaOe Grossings Qore Zisible to 
drivers.

•• 6aised Gross[alOs should inGlude paZeQent QarOings for Qotorists and 
appropriate signage at crosswalks, per the MUTCD.

•• ,igh�Zisibilit] or te\tured paZing Qaterials Gan be used to enhanGe the Gontrast 
between the raised crossing or intersection and the surrounding street. 

•• Raised crosswalks and intersections require detectable warnings at the curb 
line for people who are blind or have low vision. 

•• 6aised Gross[alOs and interseGtions Gan be useful in plaGeQaOing [here slo[ 
traffiG speeds and deGoratiZe treatQents are desirable�

CONSIDERATIONS
•• 'are should be taOen to Qaintain direGt routes aGross interseGtions [here 

pedestrians are Qost liOel] to [alO� 
•• 6aised Gross[alOs are partiGularl] Zaluable at unsignali^ed Qid�bloGO 

loGations� [here driZers are less liOel] to e\peGt or ]ield to pedestrians�
•• (esign speeds and eQergenG] ZehiGle routes Qust be Gonsidered [hen 

designing raised Gross[alOs and interseGtions� these treatQents Qa] not be 
appropriate for high-speed streets. 

•• -nstallation of raised Gross[alOs and interseGtions Qa] affeGt sno[ reQoZal 
operations� 7no[ plo[ operators should be adeUuatel] [arned and trained� 

•• 6aised interseGtions and Gross[alOs Gan be used as gate[a] treatQents to 
signal to drivers when there are transitions to a slower speed, pedestrian-
oriented enZironQent�

•• Designs should ensure proper drainage.
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Right-Turn Lane Redesigns
DESCRIPTION
8he design of right�turn lanes at interseGtions Qust Gonsider the needs of 
pedestrians� )\GlusiZe right�turn lanes Qight be desirable at bus] interseGtions� 
but the design and Gontrol of these Gan haZe a signifiGant iQpaGt on safet] for 
pedestrians� -nterseGtions [ith right�turns slip lanes �see illustration
 are alQost 
al[a]s Gandidates for redesign in urban areas�

3pportunities for the redesign of right turns inGlude Qodif]ing traffiG Gontrols� 
reduGing the turning radius of Gorners� and eliQinating right turn slip lanes� ;hen 
slip lanes are eliQinated� the] reduGe the oZerall Grossing distanGe for pedestrians 
and slo[ the speeds of turning traffiG [hiGh in turn iQproZe pedestrian safet]� 

BENEFITS
•• 7lo[er Qotorist turning speeds�
•• -QproZed Zisibilit] of pedestrians and Glearer sight lines for Qotorists�
•• 6eduGed Grossing distanGe and pedestrian e\posure to Qotorists�
•• 3pportunit] to inGorporate streetsGape eleQents�

TYPICAL APPLICATION
•• Redesign should be considered at all locations with right-turn slip lanes and 

other loGations [ith a high nuQber of Grashes inZolZing turning Qotorists�
•• 7lip lanes Qa] be redesigned using rapid iQpleQentation treatQents that allo[ 

eZaluation of the redesign in a lo[�Gost� teQporar] Qanner�
•• ;here slip lanes Gannot be reQoZed� Gross[alOs should be reloGated for 

Qa\iQuQ Zisibilit] to a spot [here the driZer is looOing ahead� at least one Gar 
length baGO froQ the interseGting street� 'ross[alOs should also be oriented 
at a �� degree angle to the right turn lane to iQproZe sight lines and reduGe 
Grossing distanGe� 6aised Gross[alOs Qa] be used to iQproZe ]ield GoQplianGe 
at the pedestrian crossing where slip lanes are used.

CONSIDERATIONS
•• )liQination of right�turn slip lanes should result in a Gorner radius of less than 

�� feet�
•• 8o aGGoQQodate large ZehiGle turning QoZeQents� painted buffers or truGO 

aprons Qa] be used�

2. Slip lane reallocated for other use

1. Existing right turn slip lane
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Lane Widths
DESCRIPTION
2arro[ing lanes slo[s traffiG and Greates spaGe that Gan be realloGated to 
other Qodes� in the forQ of [ider side[alOs� biOe lanes� and iQproZed transit 
aGGoQQodations�

BENEFITS
•• Provide space for features such as curb extensions and pedestrian islands that 

shorten Grossing distanGes and iQproZe pedestrian safet]� 
•• Reduce speeding. 
•• 7horten the distanGe that a pedestrian needs to Gross lanes of aGtiZe traffiG�
•• Create opportunities to reallocate underused street space for other uses such 

as pedestrian islands, turn lanes, bike lanes, etc.
•• 4roZide a positiZe iQpaGt on the safet] of a street [ithout iQpaGting traffiG 

operations.
•• 2arro[ing Qotor ZehiGle lanes does not inGrease Grash freUuenGies under 

Qost urban and suburban Gonditions�23

TYPICAL APPLICATION
•• 0ane narro[ing Gandidates inGlude streets [ith traZel lanes that are Qore than 

�� feet [ide� streets [ith parOing lanes that are Qore than � feet [ide� and 
streets with wide center turn lanes.

•• 0ane [idths of �� feet are appropriate on Qost 1il[auOee streets� for 
designated truGO or transit routes� one traZel lane of �� feet Qa] be used in 
each direction.

•• 0ane narro[ing Gan be iQpleQented [hen a street is being resurfaGed or 
reGonstruGted� or as a standalone QarOing and signing proNeGt�

CONSIDERATIONS
•• Excess space on a street should be allocated to bike lanes, bike lane buffers, or 

parking lanes before travel lanes.
•• 3n streets [ith on�street parOing and biG]Gle lanes� it is adZantageous to 

proZide a buffer bet[een the parOing lane and the biOe lane� partiGularl] in 
areas with high parking turnover, to reduce the likelihood that a person opening 
their car door will strike a person riding their bike.

Before

After
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Road Diets 
DESCRIPTION
6oad diets� also Ono[n as lane reGonfiguration or right�si^ing streets� repurpose 
traZel lanes to proZide Qore spaGe for people [alOing� biOing� and using transit� 
6oad diets are t]piGall] done on streets [here traffiG ZoluQes do not support the 
need for additional Qotor ZehiGle lanes�

BENEFITS
•• Provide space for features such as curb extensions and pedestrian islands that 

shorten Grossing distanGes and iQproZe pedestrian safet]� 
•• &etter organi^e QoZeQents and operations along and aGross the street�
•• )liQinate or reduGe the risO of Qultiple threat Grashes [here a Qotorist in one 

lane stops [hile the Qotorist in the adNaGent lane Gontinues to QoZe and hits 
another street user. 

•• 4roZide turn lanes to reduGe GonƥiGts bet[een street users�
•• 6eduGe the seZerit] and freUuenG] of rear�end and right�angle Grashes bet[een 

Qotorists�
•• Reduce speeding. 
•• 1aOe it easier for pedestrians to Gross the street b] shortening Grossing 

distanGes and reduGing e\posure to Qotorists�
•• Create opportunities to reallocate underused street space for other uses such 

as pedestrian islands, turn lanes, bike lanes, etc.
•• 6oad diets are a 4roZen 7afet] 'ounterQeasure [ith an oZerall Grash reduGtion 

faGtor of ��	 to ��	 for all Qodes�24

TYPICAL APPLICATION
•• 6oad diet Gandidates inGlude four�lane undiZided road[a]s� [hiGh Gan be 

converted to a three-lane cross section (one lane in each direction with a 
Genter turn lane or Genter Qedian
� and Qulti�lane streets [ith e\tra GapaGit] 
[here one or Qore lanes Gan be reQoZed�

•• 6oad diets Gan be iQpleQented [hen a street is being resurfaGed or 
reGonstruGted� or as a standalone QarOing and signing proNeGt�

CONSIDERATIONS
•• 3utreaGh should be GonduGted to deterQine if a Gandidate street is Qeeting 

the needs of the GoQQunit]�
•• % traffiG stud] Qa] be neGessar] to deterQine if high�traffiG streets are 

Gandidates for reQoZing one or Qore parOing or traZel lanes�
•• 6etaining or adding turn lanes at interseGtions and adNusting signal tiQing Gan 

reduGe dela]s for people driZing�
•• Excess space on a street should be allocated to bike lanes, bike lane buffers, or 

parking lanes before travel lanes.
•• 3n streets [ith on�street parOing and biG]Gle lanes� it is adZantageous to 

proZide a buffer bet[een the parOing lane and the biOe lane� partiGularl] in 
areas with high parking turnover, to reduce the likelihood that a person opening 
their car door will strike a person riding their bike.

Before

After
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Marked Crosswalks 
DESCRIPTION
0egal Gross[alOs e\ist at all loGations [here side[alOs Qeet the street� 
regardless of [hether a Gross[alO is QarOed or not� (riZers are legall] reUuired 
to ]ield to pedestrians at interseGtions [ith Gross[alOs� eZen [here there is no 
QarOed Gross[alO� 4roZiding QarOed Gross[alOs GoQQuniGates to driZers that 
pedestrians Qa] be present and helps guide pedestrians to loGations [here it is 
best to cross the street.

BENEFITS
•• )nhanGe the Zisibilit] of Grossing loGations�
•• )nGourage people to use Qost GoQfortable and Zisible Grossing loGations�
•• Guide the path of pedestrian travel.
•• ,igh Zisibilit] Gross[alOs Qa] proZide up to ��	 reduGtion in pedestrian 

crashes.25

TYPICAL APPLICATION
•• 1arOed Gross[alOs should be at least � feet [ide or the [idth of the 

approaGhing side[alO� [hiGheZer is greater� -n areas of heaZ] pedestrian 
ZoluQes� Gross[alOs Gan be up to �� feet [ide� 

•• Crosswalks should provide a slip-resistant, level, and accessible surface, and 
should not inGlude staQped paZeQents or paZers� -f a deGoratiZe treatQent is 
desired� staQped paZeQents or paZers Qa] be used in the interseGtion itself�

•• 'ross[alOs should direGtl] GonneGt the approaGhing side[alOs and should be 
loGated to Qa\iQi^e the Zisibilit] of pedestrians� 

•• 4erpendiGular Gross[alOs QiniQi^e Grossing distanGes and therefore liQit 
pedestrian e\posure to Qotorists�

•• Continental crosswalk bars should be installed parallel to the direction of 
traffiG�

•• %(%�GoQpliant Gurb raQps should align direGtl] [ith the Gross[alO� 8he 
bottoQ of the raQp should lie [ithin the Gross[alO� 

•• 7top lines at stop�Gontrolled and signali^ed interseGtions should be loGated at 
least � feet in adZanGe of Gross[alOs�

•• 2e[ QarOed Gross[alOs on streets [ith Qultiple lanes in eaGh direGtion� higher 
speeds� or higher ZoluQes should inGlude additional treatQents suGh as raised 
Grossings� 6eGtangular 6apid *lashing &eaGons� or 4edestrian ,]brid &eaGons 
to create an enhanced crossing.

CONSIDERATIONS
Continental crosswalks (wide bars parallel to the direction of travel, as shown 
for the left and right Gross[alOs in illustration
 are Qore Zisible to driZers than 
standard crosswalks. Continental crosswalks should be used at:

•• Midblock crossings;
•• 9nsignali^ed interseGtions adNaGent to sGhools and parOs�
•• 9nsignali^ed Grossings of arterial and GolleGtor streets near QaNor pedestrian 

generators;
•• 7ignali^ed interseGtions near a QaNor pedestrian generator� and
•• 7ignali^ed interseGtions [ith a histor] of pedestrian Grashes�

-n all other Gontrolled loGations� transZerse st]le Gross[alOs Qa] be Gonsidered�

'ross[alO QarOings should Gonsist of non�sOid� retroreƥeGtiZe Qaterial� 3n ne[ 
paZeQent� QarOings should be eQbedded into the paZeQent [hen possible so 
that the surfaGe of the QarOing is ƥush [ith the paZeQent to reduGe QaintenanGe 
needs and proZide a sQooth� aGGessible surfaGe� 
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Yield to Pedestrian Signs
DESCRIPTION
In-street YIELD TO PEDESTRIAN signs �198'( 6���
 are plaGed in the street at 
Gross[alOs to reQind Qotorists to GoQpl] [ith the state la[ reUuiring the] 
]ield to pedestrians in Gross[alOs� 8he] also inGrease a[areness and Zisibilit] 
of pedestrian Grossings� 8he] are often used in GoQQerGial distriGts� sGhool 
crossings; locations with children, seniors, or persons with disabilities; or where 
high pedestrian ZoluQes oGGur� -n�street signs Gan be used in GonNunGtion [ith 
advanced warning signs and pedestrian crossing signs at crosswalks.

BENEFITS
•• 'an iQproZe ]ielding behaZior of Qotorists to pedestrians�
•• -QproZe Zisibilit] of pedestrian Gross[alOs�
•• 1a] reduGe Qotorist speeds� 
•• -nGrease Qotorist GoQplianGe [ith pedestrian la[s�
•• YIELD TO PEDESTRIAN signs deplo]ed in a gate[a] Gonfiguration haZe been sho[n 

to inGrease Qotorist ]ielding to pedestrians froQ less than �� perGent to oZer 
�� perGent� and to deGrease traffiG speeds bet[een � and �� Qiles per hour���

TYPICAL APPLICATION
•• In-street YIELD TO PEDESTRIAN signs shall onl] be used at unGontrolled 

interseGtions or QidbloGO loGations�
•• In-street YIELD TO PEDESTRIAN signs should be placed at the crosswalk on the 

Genter line or on a Qedian island� but the] should not obstruGt the Gross[alO� 
-n�street signs should also be plaGed outside the path of turning Qotorists� 
and should be installed on a ƥe\ible delineator to ensure the] bounGe baGO if 
struck. 

•• In-street YIELD TO PEDESTRIAN signs work best on two lane streets with speed 
liQits of �� Qiles per hour or less�

•• YIELD TO PEDESTRIAN signs are Qost effeGtiZe [hen deplo]ed in a Űgate[a]ű 
Gonfiguration [ith signs installed at both ends of the Gross[alO and bet[een 
travel lanes (see illustration).

•• YIELD TO PEDESTRIAN signs Qa] also be plaGed aboZe the street� this position 
aZoids the risO of signs being struGO b] Qotorists�

•• YIELD TO PEDESTRIAN signs should be installed ��� to �� feet in adZanGe of the 
crosswalk; no portion of the sign should be in the crosswalk.��

CONSIDERATIONS
In-street signs:

•• 1a] be perQanent or teQporar]� -t Qa] be preferable to reQoZe theQ during 
[inter for sno[ reQoZal operations�

•• 6eUuire regular Qonitoring and should be replaGed [hen daQaged�
•• %re t]piGall] not used at ]ield�Gontrolled interseGtions�
•• 1a] be used in GoQbination [ith pedestrian [arning signs plaGed on the 

right side of the street� on the side[alO� or Qounted on a Qast arQ aboZe the 
crosswalk.
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Speed Feedback Signs 
DESCRIPTION
7peed feedbaGO signs proZide a d]naQiG Qessage to driZers e\Geeding a 
speGified speed threshold� 8he signs alert Qotorists of their Gurrent speed or 
displa] a Qessage to slo[ do[n to enGourage speed liQit GoQplianGe� 7peed 
feedbaGO signs should be used in areas [ith high ZoluQes of pedestrians and 
areas [here the speed liQit is reduGed� 7peed feedbaGO signs Gan be Qounted to 
an e\isting pole or portable �Qounted on a trailer
� 

BENEFITS
•• (ispla] targeted Qessages to driZers [ho are speeding�
•• 1oderatel] reduGe Qotorist speeds inGluding speeds that far e\Geed the 

posted speeds. 
•• Reduce crashes in select applications.
•• 7tudies deQonstrate speeds are reduGed ��� to � Qiles per hour on aZerage� 

[ith a greater effeGtiZeness in reduGing Zer] high speeds���

TYPICAL APPLICATION
7peed feedbaGO signs are best deplo]ed�

•• %t speed ^one transitions� to reaffirQ the Ghange in posted speeds�
•• -n adZanGe of Oe] pedestrian Grossings or [here high Qotorist speeds QaOe it 

diffiGult for pedestrians to Gross the street� 
•• -n sGhool ^ones� and
•• -n [orO ^ones�

7igns should be installed in GonNunGtion [ith a SPEED LIMIT sign.

;hen signs are deplo]ed on a portable trailer� Gare should be taOen to ensure that 
the signs do not interfere with people walking, biking, or driving.

7igns Qa] displa] SLOW DOWN instead of the aGtual Qeasured speed for Qotorists 
traZeling Qore than �� Qiles per hour oZer the posted speed liQit �to disGourage 
reGOless Qotorists froQ seeing ho[ high a speed the] Gan reGord
�

CONSIDERATIONS
•• 7tudies haZe indiGated that speed feedbaGO signs Qa] be Qost effeGtiZe in 

reducing high speeds.
•• (eplo] portable speed signs in GonNunGtion [ith high�Zisibilit] enforGeQent 

eZents GonduGted b] the poliGe departQent�
•• 1a] not haZe a Gontinuous speed�reduGing iQpaGt onGe Qotorists haZe 

passed the sign.
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1. Leading Pedestrian Interval

�� 1otorist turning perQitted

Leading Pedestrian Intervals 
DESCRIPTION
0eading 4edestrian -nterZals �04-
 initiate the pedestrian ;%0/ signal three to 
seZen seGonds before Qotorists traZeling in the saQe direGtion are giZen the 
green indication. This allows pedestrians to enter the intersection prior to turning 
Qotorists� inGreasing Zisibilit] bet[een all Qodes� 04-s giZe pedestrians a head 
start to establish theQselZes in the interseGtion before the green phase� 04-s 
espeGiall] benefit slo[er pedestrians� inGluding people [ith disabilities� seniors� 
and children.

BENEFITS
•• 4rioriti^e pedestrian safet] and GonZenienGe at interseGtions�
•• -nGrease Zisibilit] of Grossing pedestrians�
•• 6eduGe GonƥiGts bet[een pedestrians and Qotorists�
•• -nGrease GoQplianGe of Qotorists ]ielding to pedestrians�
•• )nhanGe safet] for pedestrians [ho need Qore tiQe to Gross the interseGtion
•• 0eading 4edestrian -nterZals are a 4roZen 7afet] 'ounterQeasure [ith up to 

��	 pedestrian Grash reduGtion���

TYPICAL APPLICATION
•• 9sed at interseGtions [ith high ZoluQes of pedestrians and GonƥiGting 

Qotorist turning QoZeQents�
•• Locations with seniors or school children who tend to walk slower.
•• When needed, a left turn arrow shall be provided after the through green signal 

at locations with a LPI. 

CONSIDERATIONS
•• NO TURN ON RED signs should be considered with LPIs. 
•• 'onGurrent pedestrian phasing should appropriatel] QatGh the Qotorist signal 

phasing.
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Accessible Pedestrian Signals 
DESCRIPTION
Accessible pedestrian signals (APS) and accessible detectors are devices that 
GoQQuniGate inforQation in non�Zisual forQats about the pedestrian Grossing 
to people [ith Zisual and�or hearing disabilities� %47 and deteGtors Qa] inGlude 
features suGh as audible tones� speeGh Qessages� deteGtable arro[ indiGations� 
and/or vibrating surfaces. 

BENEFITS
4roZide people [ith Zision and�or hearing disabilities inforQation about�

•• Location of pushbuttons, if used;
•• Beginning of WALK interval;
•• Direction of crosswalk;
•• Location of destination sidewalk;
•• -nterseGtion street naQe in &raille or raised print�
•• -nterseGtion signali^ation [ith speeGh Qessages� and
•• -nterseGtion geoQetr] through deteGtable Qaps or diagraQs� or through 

speeGh Qessages�

-QproZe safet] for pedestrians [ith Zision and�or hearing disabilities�

TYPICAL APPLICATION
•• When used, two pedestrian pushbuttons should be provided on each corner per 

the 198'(� 4ushbuttons should be separated b] �� feet and loGated bet[een 
��� and � feet froQ the edge of Gurb�

•• %udible tones Gan be set as high as ��� deGibels� although Qost installations 
do not need to be set this high� %udible tone ZoluQes should be set based on 
aQbient noise leZels at eaGh loGation�

•• At locations where the pedestrian WALK signal autoQatiGall] displa]s during 
eZer] signal G]Gle� aGGessible push buttons are onl] used to initiate the 
accessible features, not the WALK signal.

CONSIDERATIONS
•• %udible [alO indiGations should haZe the saQe duration as the pedestrian 

[alO indiGation or should be proZided in the first � seGonds of the [alO interZal� 
whichever is shorter.

•• *or detailed inforQation on aGGessible signals and pushbuttons� please refer to 
the 9nited 7tates %GGess &oardŭs [ebsite� 
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Right Turn on Red Restrictions
DESCRIPTION
6ight turn on red restriGtions preZent Qotorists froQ turning right �or left on 
interseGting one�[a] streets
 [hile the traffiG signal is red� 6estriGting this 
QoZeQent eliQinates GonƥiGts [ith pedestrians Grossing in front of turning 
Qotorists�

BENEFITS
•• 6eduGe GonƥiGts bet[een Qotorists and pedestrians�
•• 4rioriti^e pedestrian safet] and GonZenienGe at interseGtions�
•• 6ight turn on red restriGtions Gan signifiGantl] inGrease the portion of Qotorists 

[ho stop at QarOed stop lines and deGrease the nuQber of Qotorists [ho turn 
right on red without stopping.��

TYPICAL APPLICATION
6ight turn on red restriGtions should be Gonsidered [hen one or Qore of the 
follo[ing Gonditions appl]�

•• An exclusive pedestrian phase;
•• An LPI;
•• ,igh ZoluQes of pedestrians
•• ;here biG]Gle t[o�stage turn Uueue bo\es are installed�
•• 4oor sight distanGes and Zisibilit]�
•• 0oGations [here poor interseGtion geoQetr] Gauses une\peGted GonƥiGts� or

•• 0oGations [ith a reported Grash histor]�

CONSIDERATIONS
•• 7hould be iQpleQented all hours of the da]� but Gan be Gonsidered b] tiQe of 

da] in soQe GirGuQstanGes�
•• 'an be used in GonNunGtion [ith 04-s or biG]Gle signals that allo[ through 

QoZeQents [hen turning ZehiGular traffiG is stopped�

Contents



75

DRAFT

Protected Left Turns
DESCRIPTION
% proteGted left turn proZides a green arro[ for left turning Qotorists [hile 
stopping both on�GoQing traffiG and pedestrians to eliQinate GonƥiGts� % lagging 
left turn is a proteGted left turn in [hiGh the left�turn arro[ displa]s at the end 
of a green phase after Qotorists traZeling straight haZe passed through the 
intersection. Lagging left turns allow pedestrians to cross the intersection at the 
beginning of a signal G]Gle� reduGing GonƥiGts bet[een pedestrians and Qotorists�

BENEFITS
•• 6eduGe GonƥiGts bet[een pedestrians and turning Qotorists b] allo[ing 

pedestrians to Gross the street separatel] froQ left�turning Qotorists�
•• 6eduGe Qotorist�Qotorist Gollisions�
•• 6eduGe all left�turn Grashes up to ��	�31

TYPICAL APPLICATION
•• 4roteGted left turns should be used [here there are GonƥiGts bet[een left 

turning Qotorists� opposing traffiG� and people [alOing�
•• 9se should be Gonsidered at interseGtions [ith Zisibilit] GonGerns�

CONSIDERATIONS
•• (ediGated left turn lanes shall be installed in GonNunGtion [ith proteGted left 

turn arrows.

Contents



76

DRAFT

Pedestrian Beacons 
DESCRIPTION
%t soQe unsignali^ed Grossings� partiGularl] those [ith four or Qore lanes� it 
Gan be Zer] Ghallenging for pedestrians to Gross the street� %t these loGations 
pedestrian�aGtiZated beaGons Qa] assist pedestrians Grossing the street�

6eGtangular 6apid *lash &eaGons �66*&s
 are 0)(s that suppleQent pedestrian 
[arning signs at unsignali^ed interseGtions or Qid�bloGO Gross[alOs� 8he] are 
aGtiZated b] pedestrians Qanuall] b] a push button or passiZel] b] a pedestrian 
deteGtion s]steQ� 66*&s use an irregular ƥash pattern that is siQilar to 
eQergenG] ƥashers on poliGe ZehiGles� 66*&s Qa] be installed on either t[o�lane 
or Qulti�lane streets�

4edestrian h]brid beaGons �4,&
 help pedestrians safel] Gross bus] or higher�
speed streets at QidbloGO Grossings and unGontrolled interseGtions� 8he beaGon 
head Gonsists of t[o red lights aboZe a single ]ello[ light� 8he lights reQain 
ŰdarOű until a pedestrian [anting to Gross the street pushes the Gall button to 
aGtiZate the beaGon� 8he signal then initiates a ]ello[ to red lighting seUuenGe 
Gonsisting of stead] and ƥashing lights that direGts Qotorists to slo[ and GoQe to 
a stop� 8he pedestrian signal then ƥashes a ;%0/ displa] to the pedestrian� 3nGe 
the pedestrian has safel] Grossed� the h]brid beaGon again goes darO after going 
through an alternating ƥashing seUuenGe�

BENEFITS
•• -nGreased ]ielding behaZior b] Qotorists at pedestrian Grossings�
•• 6eUuireQents to install 4,&s are less than for full traffiG signals�
•• 66*&s Qa] reduGe pedestrian Grashes up to �� perGent�32

•• 4edestrian h]brid beaGons are a 4roZen 7afet] 'ounterQeasure [ith up to ��	 
pedestrian crash reduction.33

TYPICAL APPLICATION
•• 66*&s Gan be used [hen a signal is not [arranted at an unsignali^ed Grossing�
•• RRFBs are installed on both sides of the street at the edge of the crosswalk. 

-f there is a pedestrian refuge or other t]pe of Qedian� an additional beaGon 
should be installed in the Qedian�

•• 4,&s are an interiQ option bet[een a ƥashing beaGon and a full signal�
•• RRFBs and PHBs are not appropriate at intersections with signals or STOP 

signs.

CONSIDERATIONS
•• 66*&s are Gonsiderabl] less e\pensiZe to install than Qast�arQ Qounted 

signals� 8he] Gan also be installed [ith solar�po[er panels to eliQinate the 
need for a power source.

•• 66*&s should be liQited to loGations [ith safet] GonGerns� and should not 
be installed in loGations [ith sight distanGe Gonstraints that liQit the driZerŭs 
abilit] to Zie[ pedestrians on the approaGh to the Gross[alO� 

•• 66*&s should be used in GonNunGtion [ith adZanGe ]ield paZeQent QarOing 
and signs.

•• 4,&s are not [idel] iQpleQented� so agenGies should Gonsider an eduGation 
and outreaGh effort [hen iQpleQenting a 4,& [ithin a GoQQunit]�
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Using the Tools
The following pages apply many of the treatments detailed in this toolbox 
to actual locations in Milwaukee. The example locations were selected 
because they are high crash locations and represent common intersection 
types seen throughout Milwaukee. Each example location includes 
an illustration of the existing conditions and illustrations of potential 
short- and long-term improvements. The illustrations are not necessarily 
recommenHations for that speciƤc Pocation. )ach Pocation aPso incPuHes 
a map displaying similar locations throughout Milwaukee, although not all 
similar intersections are included.

Implementation
Low-Effort: Actions can be carried out 
at relatively low cost and with minimal 
infrastructure work; actions typically 
are limited to markings and signs.

High-Effort: Actions involve 
infrastructure work that is most 
efficiently implemented as part of a 
street resurfacing or reconstruction.

Location

Map of Location & 
7iQilar 0oGations

(iagraQ of 
-QproZeQents

-QpleQentation 
Effort

Location 
Description

Existing 
Conditions

7iQilar 
Locations
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Description
•• West Burleigh Street has one travel lane in each direction and parking on both 

sides of the street.
•• West Burleigh Street is a bus route.
•• 2orth ��th 7treet has one traZel lane in eaGh direGtion and a biOe lane and 

parking on both sides of the street.
•• 2orth ��th 7treet is a bus route�
•• 8he interseGtion is signali^ed�

Existing Conditions
•• High crash location.
•• (riZe[a]s on the south[est Gorner are too Glose to the interseGtion�
•• 'urb raQps do not direGt pedestrians direGtl] into the Gross[alOs�
•• Stop bars are not provided in advance of the crosswalks.
•• ;ide Gurb radii allo[ Qotorists to turn faster than desirable�

Similar Intersections
8he follo[ing interseGtions haZe siQilar GharaGteristiGs to the interseGtion of ;est 
&urleigh 7treet and 2orth ��th 7treet and Qost are also high Grash loGations�

•• ;est 'enter 7treet and 2orth ��st 7treet
•• 2orth ,a[le] 6oad 
 ;est :liet 7treet
•• ;est 2ational %Zenue 
 7outh �nd 7treet
•• ;est 0inGoln %Zenue 
 7outh �th 7treet
•• West Morgan Avenue & South 35th Street

West Burleigh Street & North 27th Street
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West Burleigh Street & North 27th Street Low-Effort Improvements

1

3

2
1

3

2

Stop Bar

High Visibility Crosswalk

No Turn On Red Restriction
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West Burleigh Street & North 27th Street High-Effort Improvements

1

3

2

1

3

2

Parallel Curb Ramps

Bus Bulb

Curb Extension

4 Close Driveway

4
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Description
•• ;est 'apitol (riZe is Qedian�diZided state high[a]� the street has t[o traZel 

lanes and a parking lane in each direction; the parking lane is designated as a 
third travel lane during peak periods.

•• West Capitol Drive is a bus route.
•• 2orth ��th 7treet is Qedian�diZided and has t[o traZel lanes in eaGh direGtion 

and a bike lane and parking on both sides of the street.
•• 2orth ��th 7treet is a bus route�
•• 8he interseGtion is signali^ed�

Existing Conditions
•• High crash location.
•• (riZe[a]s on the north[est� south[est� and southeast Gorner are too Glose to 

the intersection.
•• 'urb raQps do not direGt pedestrians direGtl] into the Gross[alOs�
•• Median islands do not extend through the crosswalks.
•• 6ight turn slip lanes and [ide Gurb radii allo[ Qotorists to turn at high speeds�
•• Pedestrian crossing distances are long.

Similar Intersections
8he follo[ing interseGtions haZe siQilar GharaGteristiGs to the interseGtion of ;est 
'apitol (riZe and 2orth ��th 7treet and Qost are also high Grash loGations�

•• ;est 7ilZer 7pring (riZe 
 2orth ��th 7treet
•• ;est ,aQpton %Zenue 
 2orth ��st 7treet
•• ;est 'apitol (riZe 
 2orth ��st 7treet
•• ;est *orest ,oQe %Zenue 
 7outh ��th 7treet
•• ;est *orest ,oQe %Zenue 
 7outh ��th 7treet

West Capitol Drive & North 76th Street
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West Capitol Drive & North 76th Street Existing Conditions
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West Capitol Drive & North 76th Street Low-Effort Improvements

3

2

1

1

3

2

Temporary Slip Lane Closure

Pedestrian Crossing Island

Accessible Pedestrian Signal

4

4 New Pedestrian Signal
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West Capitol Drive & North 76th Street High-Effort Improvements

1

3

2

Permanent Slip Lane Closure

Curb Extension

Far-side Bus Stop

1

2

3
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Description
•• West Walker Street is a local street with one travel lane and a parking lane in 

each direction.
•• 7outh 'esar 'haZe^ (riZe has one traZel lane and a parOing lane in eaGh 

direction; during peak hours the parking lane is designated as a travel lane.
•• 7outh 'esar 'haZe^ (riZe is a bus route�
•• ;est ;alOer 7treet has a stop sign at 7outh 'esar 'haZe^ (riZe� [hiGh is 

uncontrolled at the intersection.

Existing Conditions
•• High crash location.
•• 'urb raQps do not direGt pedestrians direGtl] into the Gross[alOs�
•• (uring peaO hours� there is a Qultiple threat Grash risO on 7outh 'esar 'haZe^ 

(riZe [here a Qotorist in one lane stops for a person Grossing the street� but a 
Qotorist in the ne\t lane does not stop�

•• 4arOing is restriGted to proZide a northbound traZel lane during the Qorning 
peak hour.

Similar Intersections
8he follo[ing interseGtions haZe siQilar GharaGteristiGs to the interseGtion of 
;est ;alOer 7treet and 7outh 'esar 'haZe^ (riZe and Qost are also high Grash 
locations:

•• )ast &rad] 7treet 
 2orth %rlington 4laGe
•• West Mitchell Street & South 11th Street

West Walker Street & South Cesar Chavez Drive
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West Walker Street & South Cesar Chavez Drive Existing Conditions
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West Walker Street & South Cesar Chavez Drive Low-Effort Improvements

1

2

1

2

Temporary Curb Extensions

Rectangular Rapid Flash Beacon
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West Walker Street & South Cesar Chavez Drive High-Effort Improvements

1

2

Permanent Curb Extensions

Raised Intersection

2

1
3

3 Parallel Curb Ramps
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Description
•• East Highland Avenue is a local street with one travel lane and a parking lane in 

eaGh direGtion� [est of 2orth ;ater 7treet� )ast ,ighland %Zenue has diagonal 
parking on one side of the street.

•• 2orth ;ater 7treet is Qedian�diZided and has t[o traZel lanes� a biOe lane� and 
a parking lane in each direction; there are left turn lanes at the intersection; the 
street is a bus route.

•• )ast ,ighland %Zenue has a stop sign at 2orth ;ater 7treet� [hiGh is 
uncontrolled at the intersection.

Existing Conditions
•• High crash location.
•• 'ross[alOs are not QarOed on )ast ,ighland %Zenue�
•• 7oQe Gurb raQps do not direGt pedestrians direGtl] into the Gross[alOs�
•• Median islands do not protect the crosswalks.
•• 8here is a Qultiple threat Grash risO on 2orth ;ater 7treet�

Similar Intersections
8he follo[ing interseGtions haZe siQilar GharaGteristiGs to the interseGtion of )ast 
,ighland %Zenue and 2orth ;ater 7treet and Qost are also high Grash loGations�

•• ;est 'apitol (riZe 
 2orth ��th 7treet
•• ;est 'apitol (riZe 
 2orth ��th 7treet
•• ;est 0oGust 7treet 
 2orth �th 7treet
•• ;est ;alnut 7treet 
 2orth �th 7treet
•• ;est 0aphaQ &ouleZard 
 7outh ��th 7treet
•• ;est 3OlahoQa %Zenue 
 7outh ��nd 7treet

East Highland Avenue & North Water Street
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East Highland Avenue & North Water Street Existing Conditions
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East Highland Avenue & North Water Street Low-Effort Improvements

1

2

Standard Crosswalk

High Visibility Crosswalk

3 RRFB

1

2

3
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East Highland Avenue & North Water Street High-Effort Improvements

1

2

Curb Extension

Median Island

1

2
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Pedestrian Guidelines
NACTO Urban Street Design Guide – 2013

8he purpose of the 2%'83 9rban 7treet (esign 
Guide is to provide cities with state-of-the-practice 
solutions that Gan help to design GoQplete streets in 
urban settings� 8he 2%'83 9rban 7treet (esign +uide 
reGogni^es the direGt relationship bet[een street design 
and eGonoQiG deZelopQent and eQphasi^es safet] 
for all traffiG Qodes� 8he 2%'83 9rban 7treet (esign 
+uide is not intended to be a GoQprehensiZe guide 

for the geoQetriG design of the street� rather it GoZers design prinGiples to 
Qeet the GoQple\ needs of Gities� 8he 2%'83 9rban 7treet (esign +uide 
references the MUTCD.

FHWA Achieving Multimodal Networks – 2016
%GhieZing 1ultiQodal 2et[orOs is a resourGe for 
praGtitioners seeOing to build QultiQodal transportation 
net[orOs� 8he publiGation highlights [a]s to appl] 
the design ƥe\ibilit] found in Gurrent national design 
guidanGe to address GoQQon street design Ghallenges 
and barriers� -t foGuses on reduGing QultiQodal GonƥiGts 
and achieving connected networks so that walking and 
biG]Gling are safe� GoQfortable� and attraGtiZe options 

for people of all ages and abilities. 

Wisconsin Guide to Pedestrian Best Practices – 2010
'hapter � of the ;isGonsin (38ŭs +uide to 4edestrian 
&est 4raGtiGes features the Qost GoQplete guidanGe 
in Wisconsin on designing pedestrian facilities. It 
inGludes guidanGe on pedestrian faGilit] design as 
[ell as ho[ streets Gan be designed to positiZel] 
iQpaGt pedestrian aGGoQQodations� -t reinforGes 
the guidanGe froQ the ���� +uide for the 4lanning� 
Design, and Operation of Pedestrian Facilities with 

additional depth and detail on nearl] all topiGs in that guide� 

Guidelines—such as the NACTO suite of design guides—are intended to help implement innovative designs. The 
most relevant standards and guidelines are described below. Guidelines focused on bicycle and transit design are 
incPuHeH because street Hesigns for peopPe bicycPing anH using transit often aPso beneƤt peopPe [aPOing.

Standards and Guidelines
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Other Guides
Manual on 9niform TrafƤc Control (evices �M9TC(
 ũ ����

8he 198'( is issued b] the *ederal ,igh[a] 
%dQinistration of the 9�7� (epartQent of 
8ransportation to speGif] the standards b] [hiGh 
traffiG signs� road surfaGe QarOings� and signals are 
designed� installed� and used� 8hese speGifiGations 
inGlude the shapes� Golors� fonts� si^es� etG�� used 
in paZeQent QarOings and signs� %ll traffiG Gontrol 
deZiGes Qust generall] GonforQ to these standards� 

8he Qanual is used to ensure traffiG Gontrol deZiGes GonforQ to the 
national standard.

AASHTO Green Book – 2011
8he %QeriGan %ssoGiation of 7tate ,igh[a] and 
8ransportation 3ffiGialsŭ �%%7,83
 4oliG] on 
+eoQetriG (esign of ,igh[a]s and 7treets� �th )dition� 
����� GoQQonl] referred to as the Ű+reen &ooO�ű 
contains current design research and best practices for 
high[a] and street geoQetriG design� 8he doGuQent 
provides guidance for arterials, collectors, and local 
streets in both urban and rural locations. 

Wisconsin Facilities Development Manual (FDM) – 2018
8he ;isGonsin *(1 proZides poliG]� proGedural reUuireQents� 
and guidanGe enGoQpassing the faGilities deZelopQent proGess 
[ithin the ;isGonsin (epartQent of 8ransportation� (iZision of 
8ransportation 7]steQs (eZelopQent �(87(
� -t is appliGable to all 
t]pes of iQproZeQents on the state trunO high[a] s]steQ and other 
street�high[a] s]steQs [here federal or state funds Qa] be used for 
iQproZeQents� %dherenGe to the *(1ŭs reUuireQents proZides for the 
uniforQ deZelopQent of transportation s]steQs and plans that reƥeGt 
sound engineering praGtiGe and sensitiZe enZironQental GonGern� 'hapter 
��� 7eGtion �� of the *(1 details design reUuireQents for biG]Gle and 
pedestrian aGGoQQodation�

NACTO Transit Street Design Guide – 2016
8he 2%'83 8ransit 7treet (esign +uide proZides 
guidelines on developing transit facilities and 
designing Git] streets to prioriti^e transit� iQproZe 
transit serZiGe Uualit]� and support other goals related 
to transit� 8he guide also inGludes reGoQQendations 
on integrating transit [ith other Qodes and the design 
of speGiali^ed transit street eleQents� 

NACTO Urban Bikeway Design Guide – 2012
8he 2%'83 9rban &iOe[a] (esign +uide proZides 
cities with state-of-the-practice solutions to create 
GoQplete streets that are safe and enNo]able for 
people riding biOes� 8he 2%'83 9rban &iOe[a] 
(esign +uide is not intended to be a GoQprehensiZe 
guide for the geoQetriG design of biOe[a]s� 8he guide 
GoZers Gertain t]pes of on�street biOe[a] designs� 
speGifiGall] biOe lanes and seZeral ne[ and innoZatiZe 

t]pes of on�street biOe[a] design treatQents� but does not GoZer shared 
use paths� signal design� and other releZant topiGs� -n Qost Gases� the 
2%'83 9rban &iOe[a] (esign +uide should be used in tandeQ [ith the 
AASHTO Bike Guide.

FHWA Separated Bike Lane Planning & Design Guide – 2015
The Separated Bike Lane Planning and Design Guide 
is issued b] the *ederal ,igh[a] %dQinistration 
�*,;%
 and proZides guidelines for one� and t[o�[a] 
separated bike lanes. The guide provides case studies 
to aid in iQpleQentation� 8he guide also identifies 
data to collect before and after separated bike lane 
proNeGts and potential future researGh to refine and 
iQproZe the praGtiGe�
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�� 9�7� (epartQent of 8ransportation *ederal ,igh[a] %dQinistration� Ű4roZen 
7afet] 'ounterQeasurers� ;alO[a]s�ű �����

�� -nterseGtion 'rash 6eduGtion *aGtors� 1iGhigan (epartQent of 8ransportation� 
https���[[[�QiGhigan�goZ�doGuQents�Qdot�QdotC'rashC6eduGtionC
*aGtorsC������C��pdf

21 9�7� (epartQent of 8ransportation *ederal ,igh[a] %dQinistration� Ű4roZen 
7afet] 'ounterQeasurers� 1edians and 4edestrian 'rossing -slands in 9rban 
and 7uburban %reas�ű �����

22 9�7� (epartQent of 8ransportation *ederal ,igh[a] %dQinistration� 8oolbo\ 
of 'ounterQeasures and 8heir 4otential )ffeGtiZeness for 4edestrian 'rashes�  
https���safet]�fh[a�dot�goZ�pedCbiOe�toolsCsolZe�pedCtGtpepG�

23 4otts� -�� ,ar[ood� (� and 6iGhard� /� Ű6elationship of 0ane ;idth to 7afet] for 
9rban and 7uburban %rterials�ű �����
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