





SI*¥ (MODERN METRIC) CONVERSION FACEPRS

APPROXIMATE CONVERSIONS TO SI UNITS
L"""LB_OI WHEN Y™ F*'"W MULTIPLY PY TC '™ SYMBOL
LEN. ...
in inches 25.4 mithmeters mm
ft feet 0.305 meters m
yd yards 0.514 meters m
mi miles 1.61 kilometers km
AREA
in square inches 6457 square millimeters mm
ft- square feet 0.093 square meters m
yd* square yard 0.836 square meters m
ac acres 0.405 hectares ha
mi- square miles 2.59 square kilometers km
VOLUME
fl oz fluid ounces 29.57 milliliters mlL
gal galions 3.785 liters L
ft cubic feet 0.028 cubic meters m’
yd* cubic yards 0.765 cubic meters m-
NOTE: volumes greater th, 1000 L shall be shown in m*
MASS
0z ounces 28.35 grams g
s] pounds 0.454 kilograms kg
T shart tons (2000 Ik} 0.907 megagrams (or “metric ton”) Mg (or “t”)
TEMPERATURE (exact degrees)
F Fahrenheit 5 (F-32)/9 Celsius °C
or (F-32)/1.8
ILLUMINATION
fc foot-candies 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m- cd/m-
FORCE and PRESSURE or STRESS
Ibf poundfarce 4.45 newtons N
ibffin- poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM Si UNITS
SYMBOL WHEN YOU KNOW MULTIPLY BY TO FIND SYMBOL
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm square millimeters 0.0016 square inches in-
m square meters 10.764 square feet ft’
m square meters 1.195 square yards yd-
ha hectares 2.47 acres ac
km-* square kilomelers 0.386 square miles mi-
VOLUME
mL miltiliters 0.034 fluid ounces fl oz
L liters 0.2604 gallons gal
m’ cubic meters 35314 cubic feet ft’
m’ cubic meters 1.307 cubic yards yd*
MASS
g grams 0.035 gunces 0z
kg kilograms 2.202 pounds Ib
Mg (or “t") megagrams (or "metric ton") 1.103 short tons {2000 Ib) T
TEMPERATURE (exact degrees)
C Celsius 1.8C+32 Fahrenheit F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/im” candela/m? 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch thffin-
*S1is the sym*=~ ‘= *-¢ International System of Units. Appropriate rounding should =~ made to comply with Section 4 of ASTM [380). (Revised March 2003)
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PHOTO BY CARA SEIDERNMAN

A busy commercial street in Ann Arbor, Michigan,
emphasizes pedestrian use and provides attractive areas
for people to sit, stroll, and meet.

In established commumnines, many of these voals can be
met with “in-hll development™ to increase density and
community viability. Changes in zoniug laws and side-
walk warrants to allow mixed-use development and
pedestrian connections. such as sidewalks, easy-to-access
crosswalks, and shared-use paths, can also increase pedes-
rrian safety and mobiling

ASSUME THAT
. EOPLE Wil I, WAL K

Whether bunlding new infrastructure or renovating ex-
isting places, it should alwavs be assumed that people
will walk and plans should he made o accommodate
pedestrians. People will want to walk everywhere they
can, and a comfortable, inviting. and safe environment
should be provided tor them. There are many reasons
thar people walk: to run errands, to visic neighbors, 1o
go to local stores, to take their ehildren to the local park,
for excrcise, or even tor the sheer enjoviment of being a
pedestrian. Children should be able to walk to school or
to their friends” houses. All of these activites constitute

a significant number of trips. About four-fifths of all
trips are non-work-related.

If people aren’t walking, it 15 probably because they are
p vented from doing so. Either the intrastructure is
insutficient or has sertous gaps. Are there continuous
walkways? Are there physical barriers such as rivers,
drainage ways, walls, or freevays that prevent convenient
W king access in a community? Do bridges tor auto~
mobiles also provide a sate walking area for pedestrians?
Does the lack of curb ramps or the existence of steep
g les or steps prevent access tor the elderly or people
using wheelchairs? Are there informaton barriers pre-
venting people with visual disabilities from crossing the
street? Is there a major road that separates the residencial
neighborhood trom the connnercial district? Are there
places for people to cross roads safelv?

Walking rates in different neighborhoods within the
same city are directly related to the quality of the system.
[n other words, in high-quality pedestrian environments,
lots of people walk. Where the system fails—missing
sidewalks, major barricrs, no sate crossings—pcople walk
less, and those who do are at greater risk.

Pe e also want to walk in an environment where they
can feel safe. not only safe from motor vehicle traflic, but
sate from crime or other concerns that can affect person-
al  urity. Areas nieed to be well lic to encourage walk-
ing during evening hours. It the pedestrian system is not
accessible, it 1s often not safe. For example. lack of access
may cause wheelchair users to use the street rather than a
poorly maintained sidewalk. Some populations may be at
a hugher risk of pedestrian crashes. Children under age 15
are the most overrepresented group m pedestrian crashes
and people over age 65 have the most pedestrian fatalities.
Therefore, 1t 15 especiallv important o provide adequate
tac  des in the vicinity of land uscs such as retirement
hair s and school zones. But it 15 important to keep in
nund that children and people who are elderly or have
disabilities are part of every community so adequate facil-
ities arc needed everywhere prople are expecred 1o walk.

The walking environment should be open and inviting,
but ot sterile and vacanc. Pedestrians need more than
sidewalks and  crosswalks. In addition to protecting
pedestrians from moror vehiele traffic. it is important Lo
have a sceure, pleasant, and interesting walking environ-

ment to encourage people to walk.

Trac ionally, satety problems have been addressed by
amalyzing police crash reports and improvements have
been made only atter thev are warranted by crash num-
bers, However, planners and engineers should consider
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borhood streers (250 27),
Provide raised crosswalks to improve pedestrian vis-
ibilitv (27).

Install trathe signals 1if warranted, including pedes-

trian signals (37, 38).

Install flashers or advance warning signs (37, 43},
Roecess stop lines 9.1 (30 f1) in advance of cross-
walk (423,

Install barriers or signs to prohibir crossimgs and
direer pedestrians to safer crossing locations nearby

(433

Ertforce crosswalk laws (49).

Possible Cause/Problem #2

Pedestrian is struck while crossing a high-speed and/or

high-volume arterial street.

General Countermeasures

a.

b.

Reduce roadway width. For example. add sidewalks
and bike lanes to a roadwav by narrowing four-lane
undivided roadways 1o two through lanes plus a
center two-way lefi-turn lane or wide raised medi-
an (1, 8,9, 14).

Improve roadsway ightng (3).

Construct overpass or underpass (6).

Narrow travel lanes {c.g.. add bike lines) to slow
vehicle speeds and reduce crossing distance (9).
Install raised median or pedestrian crossing island
(rz2.2n.

Increase police enforcement of speed limit (49},

Possible Cause/Problem #3 (trapped)

Pedestrian began crossing on green signal and became

trapped 1 the roadway when the signal changed.

General Countermeasures

&

b.

d.

IS

Reduce roadway width (9).

Provide midblock or intersection curb extensions
(149).

Install raised pedestrian crossing island (21).

Provide raised crosswalk to improve pedestrian vis-

Uy (27).
Install pedeserian signals (3%).
Adjust pedestrian signal dming (39).

Entorce crosswalk laws (49).
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General Countermeasures

d.
b.

d.

4.

Improve roadway lighting (5.
Implement tatfic-calming measures on local/col-
lector streets (19-32).

Implement speed-reduction measures such as chi-
canes or speed tbles (22,260,

Reestrict ou-street parking (47)

..IROUGH VEHICLE AT UNSIGNALIZED LOCATION

The pedestrian was struck at an unsignalized intersec-

ton or midblock location. Either the motorist or the

pedestrian may have taled o yield.

Possible Cause/Problem #1

Motorist tails to vield to pedestrian at two-lane, low-

speed road crosswalk {or unmarked crossing).

General Countermeasures

a.

b.

Improve crosswalk markimg visibilicy (3).
Improve roadway hghnng (3).

Reduce curb radius to slowe vehicle speeds (14).
Install curb extensions or choker (19, 203,

Use special paving treanments along street to slow eraf-
fic, add chicanes, or use serpentine desizn (20, 22,313,
Conseruct rassed pedestrian crossing sland (213,
Inseall speed humps, speed tables, rased meersec-
tions, or raised crosswalks (24, 25, 26, 273,

Use landscaping that slows vehicle speeds without
impeding sightlines (29).

Inscall trathic sigmal wich pedeserian signals, of war-
ranted (37, 338).

Install overhead CROSSWAILK, school zone, or
other warning signy (43).

Possible Cause/Problem #2

Pedestrian has difficulty crossing multilane road (which

may also have high travel speeds and/or high rrathic vol-

UIes).

General Countermeasures

a.

d.

“

Ensure that curb ramps are provided to make cross-
ing easier for all pedestrians (2).

Place bus stop at fur side of intersection {4).
Inscalt nighreime highting (3).
Construct overpass or underpass (6).

[nstall bike lanes and/or narrow or reduce the
number of roadway lanes (8, 9, 10).

Add bike lanes or modify four-lance, undivided streer
ro two lanes plus a nwo-way, lefe-turn lane (TWILTT)
or wide median with rurning pockets (8, 10).

Install raised medians or pedestrian crossing slands
(12,21,

Inseall traffic signal with pedestrian signals, it war-

ranted (37, 38).

Use police speed enforcement (49).

Possible Cause/Problem #3

Motorist unwilling to yicld due to high motorist speeds

or high traffic volumes.

General Countermeasures

d.

Install bike lanes and/or narrow or reduce the
number of roadway lances (8, 9, 10).
Coustruct pedestrian crossing sland or medians

(12,21).

N

Implement traffic-calming measures (19-32).

Provide gateway. create a pedestrian street, or iden-
tify neighborhood with signs (28, 36, 45).

Install traffic signal with pedeserian stenals, i neces-
sary {37, 38).

Install signs or sidewalk barriers to guide pedestri-
ans to safer crossing locanons (43).

Use speed-monitoring trailer (406).
Increase police enforcement ot speed lmit (49),

Install special averhead pedestrian-actuated flashers
with warimng signs.
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8. WALKING ALONG ROADWAY

The pedestrian was walking or runnmyg along the road-
wav and was struck from the front or from behind by a
vehicle.

Possible Cause/Problem #1

Inadequate walking area.

General Countermecasures

1. Provide a sidewalk on both sides ot road (1).

b, Provide an asphale path or paved shouider (1.

¢ Construcr and maintain sidewalks and curb ramps
to be usable by peaple with disabilities (1. 2).

do Add sidewalk, install bicvele lanes or pameed shoul-

i four lanes o

ders, reduce number of lanes {eg

three lanes), and add planting strips (1,8, 10, 29).

Possible Cause/Problem #2

High venicle speeds and/or volume.

General Countermmeasures

L Add sidewalk or walkway ().

b Construce and maintain sidewalks and curb ramps
to be usable by people with disabilities (1, 2).

¢ Increase Tateral separation between pedestrians and
motor vehicles {e.g., bike lanes or landscape butiers)
(1, 8. 29).

d. Provide lighting (5).

e Construct gateway or install stens to identify neigh-

borhood as area with high pedestrian acrivine (28, 45),

£ Testall “Walk on Left Facing Trafhe™ signs (43).
g, Use speed-monitoring railers (46).

k. Increase police enforcemient ot speed limitc (49).
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Possible Cause/Problem #3

Inadequate route to school.
General Countermeasures
2. Provide sidewvalks on both sides of road {1).

bh.  Construct and maintain sidewalks and curb ran

to be usable by people with  sabilivies (1. 2).

. Implement traffic-calming methods a seleceed sites
(19-32),

d. Provide adult crossing guards (445

¢. Involve school groups and PTA 1 evaluating safe
routes ta school and  promoting  cducation «
enforcement (48, 19).

Possible Cause/Problem #4

Sidewalks are not accessible o ¢ pedestrians.

General Countermeasures

a. Reparr and nuuntan sidewalks (1)

b.  Remove obstacles in sidews (1)

¢.  Build missing sidewalk segmencs (17.

d. Construct curb ramips (2).

e.  Relocate poles and streer fu fture to provide con-
tinuous passage i sidewalk arca (7).

. Enforce parking laws to prevent cars from blocki

sidewalks and curb ramps (49).




9. WORKING/PLAYING IN ROAD

A vehicle struck a pedestrian who was: (1) standing or
walking near a disabled vehicle, (2} riding a play vehicle
that was not a bicycle (e.g., wagon, sled, tricvele, skates).
(3) playing in the road. or (4) working in the road.

Possible Cause/Problem #1

Worker, policeman, etc. struck in roadway (arterial street).

Possible Cause/Problem #2
Pedestrian was struck playing on foot or on play vehi-
cle {e.g.. skateboard, wagon, sled, in-line skates) on

General Countermeasures

a.  Improve lighting and retroreflective materials on
workers (3).

b.  Imiprove trathic control measures (c.g., signs, mark-
ings, cones, barricades, and flashers) warning
motorists of workers” presence (43},

¢ Increase worker satery training (48).

d. Increase police entorcement of speed limics in work

zones (49).

e, Provide better physical separation/protection from
motor vehicles.

local/collector street.
_kj“iil

¥ *\

- p»

General Counternieasures

a. Provide accessible sidewalks or walkwavs on both
sides of streer (1, 2).

b, Improve lighting (5).

c.  Invoduce maffic-calming measures {e.g., street nar-
rawing, speed humps) (9. 24).

d. Convert streets to a woonert or use signs to identi-

fy neighborhood as area with high levels of pedes-
trian activity (32, 435).

¢.  Consider street closures [{tull or partial) or using
diverters (34, 33).

t. Implement pedestrian and motorist cducation pro-
grams (48).

gl

Provide community park/playground.

g

Possible Cause/Problem #3

Vehicle speeds are excessive on local street.

General Countermeasures

a.  Narrow streets and/or travel lanes (9).

L. Convert o driveway hnk/serpentine street (11, 31).
¢ Install traffic-calming devices such as chicanes,

mini-¢ircles, speed humps. and/or speed wables (22,
23,24, 25).

d.  Use speed-monitoring trailers in conjunction with
police enforcement (46, 49).
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General Countermeasures o

a.

d.

e

h.

11.
The pedestrian was struck by a backing vehicle on a
street, in a driveway, on a sidewalk. in a parking lot. or
at another location.

Possible Cause/Problem #1

Pedestrian struck by backing vehicle.

Provide sidewalk or walkway (1).

Maintin level sidewalks across driveways or alleys h.
(1n. 1.
Provide clear walking path across driveway (11). i,

Remove unneeded drivewaws and alleys (113,

Eliminate, modity, or relocate parking if feasible

47).
Enhance pedestrian education (43).
Enhance motorist education (48).

Provide auditory backing alert on vehicle.

12. GROSSING EXPRESSWAY

Remove sight obstructions (c.g., trnn hedges or
lower fencing) (11, 29).

Narrow driveways and reduce wirning radii {14).

ACCess CXPICSS\VHY Or CXPressway ramp.

The pedestrian was struck while crossing a limited-

Add adequate planting strip or sidewalk separation Possible Cause/Problem #1
(29y. Disabled vehicle {(pedestrian crosses expressway to seek
help).

Provide advance warming signs for drivers (43).

BACKING . _.1ICLE

General Countermeasures

a.

b.

d.

Provide clearly delineated walkways for pedestrians
1 parking lots (1).

Relocate pedestrian walkways (1). 1
Improve nighttime hghong (3). b,
Remove unncec | drivesways and alleys (11). -
Remove landscaping or other sight obstruction 4.
near driveways (11, 29). .

Provide curb extensions or raised pedestrian cross—
mgs to mprove the visibility ot pedestrians to back-
ing motortsts (19, 27).

Y

d.

General Countermeasures

Install/upgrade roadway  shong (5).

Educare drivers on what to do it a vehicle 1s dis-

abled (48).
Increase police surveillance (49).

Provide motorist assistance program.

Possible Cause/Problem #?2

Pedestrians routinely cross section of expressway.

General Countermeasures

Install/upgrade nighttime lighting (3).

Provide pedestrian overpass/underpass (6).

Inseall large, visible pedestrian warning signs (43).

Increase police surveillance (49).

Install pedestrian tencing or barriers along roadway

right-of wav.
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PERFORMANCE OBJECTIVES

Pedeserians tace a variery of challenges when they walk
atong and across sereets with motor vehicles, Commu-
mues are asking tor help to “slow wathie down.” "make
1t safer to cross the streee,” and “make the street more
inviting to pedestrians.”

The following 1s 2 hist of requests (objecuves) that ans-
portation professionals are likely ro face when working

to provide pedestrian safety and mobility:
+ Reduce speed of motor vehicles,

* Improve sight distance and visibility for motor vehi-

cles and pedestrians.

* Reduce volume of motor vehicles.

* Reduce exposure tinwe for pedestrians,

« Improve access and mobility for all pedestrians, espe-
cially those with disabilities.

* Encourage walking by nimproving acstheties, safety,
and securigy,

o Improve compliance with  athe  laws  (motorists

and pedestrians).

+ Eliminare behaviors that lead to crashes (motorists

and pedestrians).

Lach of these objectives can be accomplished through a
variety of the individual treatments presented m this chap-
ter. Yet, most treatments will work best when used at mul-

tiple locations and in combination with other treatments.

In addinon, many of the treatments will accomplish two
or more objectives. . .ie key is to make sure that the right
treatmients are chosen to accomplish the desired effect.

The martrix lovated on pages 32-33 shows which coun-
(CTINCASUIES are appropriate to consider for the cight
performance objectives. I using the chart, it s 1mpor-
tant to remember that 1t 15 simply a guide. In all cases,
good engineering judgment should be applicd when
making decisions about what treatment will be best tor
a specitic location.

PROGRAM OF IMPROVEMENTS

Some pedestrian crashes are associated with deticient
roadway designs. Pedestrians and motortsts often con-
tribute to pedestrian crashes throush a disregard or lack
of understanding of laws and safe driving or walking
behavior” Because most crashes are a resule of liuman
crror, crashes will not be completely climinated as long
as pedestrians and vehicles share the same space. Yet, the
consequences of these crashes are exacerbated by speed-

ing, tailing to vield, or failing to check both directions
tor tratfic. so new cducation, enforcement, and engi-
neering tools are needed o manage  the  contlict

between pedesorians and drivers.

A complete progran of pedestrian safery improvements

cludes:

« Provision of pedestrian fectlitios, such as sidewalks
and crosswalks.

« Roadway and engineering mcasures, such as wrathe
control devices, lghoing, and roadway design somare-
gies implemented on streets and highwavs for both
pedestrian and vehicular movements.

* Programs to entorce existing traftic laws and ordi-
nances tor  motorists (e.g., obeying speed limits,
vielding to pedestrians when wwrning, trathe signal
) ¢ £ g
compliance, obeving drunk-driving Taws) and pedes-
trians (e, crossing the street at legal crossings, obey-
ing trattte and pedestrian signals).

* Wearing of reflective clothing and materials by
pedestrians, and/or using a flashlight when walking

at nighr.

« Lducation programs provided to motorists and

pedestrians,

Roadway improvemerntes can ofeers redoce chie hkeli-
hood of a pedestrian crash. Physical improvements are
most effecove when tatlored o an individual locagon
and crathic probleny. Factors to consider when choosing
an mmprovement include: location characteristics, pedes-
triant and vehicle volume and tvpes. vehicle speed,
design of a given location, city laws and ordinances. and
tinancial constraines.” Manv of these facrors are includ-
ed tor consideration in the PEDSAFE Selection Tool
(vee Chapter 4).

te s important to remember that overuse or unjustitied
wse of any trathe control measure 15 not reconmmended,
since this may breed  disrespect tor such devices:
Although tacilities for pedestrians can, inomany cases,
reduce the risk of pedestrian collisions, ¢rash reducuon
iv not the onlv reason for providing such facilities.
Other beneties of pedestrian facilities include improved
access o destinations by walking, better air quality due
to less dependence on driving. and improved personal
health. Trathe and tansportatton engineers have the
responsibilite tor providing tacilities for all mades of

travel, including walking.”
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COUNTERMEASURES ASSOCIAED WI' 'H

A. Pedestrian Facility Design ~ B. Roadway Design C. Intersection Design
CRASH TYPE GROUP
7. Through Vehicle At e Curb Ramp ¢ Raised Median * Modern Roundabout
Signalized Location * Crosswalk Enhancements o One-way Street ¢ |ntersection Median B. ier

e Transit Stop Treatments
¢ Roadway Lighting
* Overpass/Underpass

Bike Lane/Shoulder
Road/Lane Narrowing
Fewer Lanes

8. Walking Along Roadway Sidewatk/Walkway
Curb Ramp
Roadway Lighting

Street Furniture

9. Working/Playing
in Road

Sidewalk/Walkway e Bike Lane/Shoulder
Roadway Lighting ¢ Road/Lane Narrowing

10. Non-Roadway
{sidewalk, driveway,
parking lot, or other)

Sidewalk/Walkway Bike Lane/Shoulder
Roadway Lighting » Driveway mprovement
Smaller Curb Radius

11. Backing Vehicle ¢ Sidewalk/Walkway
* Roadway Lighting

Driveway Improvement

12. Crossing Expressway * Roadway Lighting
* QOverpass/Underpass
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HOW TO USE PEDSAFE

The remainder of this chapter focuses on the tools avail-
able on the web/C application, which include:

+ Selecdon Tool — This interactive tool allows the user
to develop a list of possible countermeasures on the
basis ot site characeeristics, such as geometric features
and operating conditions, and the type of satery prob-
lem or desired behavioral change. The deewsion logic
used o determine when specifle treamments are and
are not applivable is based on mput trom an expert
panel of practitioners.

» Interactive Matrices — This tool shows the relation-
ship beoween the countermeasures and the perform-
ance objectives or crash topes and can be used to dis-

plav applicable countermeasures.

+ Countermeasures - Details of 49 engiicerg, education
and enforcement treatments ar programs for improving
pedestrian safery and/Zor mobihity are provided m the cat-
cgories of pedestrian tacilin design, roadway design,
mitersection design, trathic calnung, trathe management.

signals and signs, and other measures,

+ Case Studies — More than 70 real-world examples
tlustrate various treatments and/or  programs  as

mplemented 1o state or municipality.

PEDSATE 1v designed to allow the tools and iforma-
don to be accessed from mulnple points of enery. Links
are provided ro allow users to casily navigate berween
the tools and ro quickly access the resource materialks.
Provided below are four cxinnples of how a user may

choose to enter the svstemn and access the tools.

1} Sclection Tool = The user may luve mforanon available
abour geometrics and operating condiions of a pardeular
location and either has 2 specitic type of crash probleny or
desires ro change motorist/pedestrian behavior ac the sice.
All of the known informaton may be entered by answer-
g a sertes of questions, The system will then display che

counterineasure aptons to be considered.

2y Interactive Matrices - The user has a specific npe of
crash problem or desires o change motorist/pedeserian
behavior but does not have specific information about
the characteristics ot the site. The matrices can be used
to view and access the tvpes of countermeasures avail-

able for turdher consideration.

3) Countermeasures — The user s mterested in acquiring
intormation about a particular treatiment or program. The
countermeasures page can be directly accessed and displays

the seven categories of treatmients mcluded. Detaled

descriptions of the 49 counternieasures can be accessed
from this point. Links to relevanc case scudies can then be

accessed from the description pages.

4 Case Studies — The user wishes to see specific exanm-
ples of treatiments that have been mstalled. The case
studies page provides the option of selecting a specitic
implementation example by ovpe of treatment or by
locatton (State and municipalityy. From there, the user
can aceess the countermeasure deseription pages that are
relevant to a parncular example.

Each of these tools 1s described in more detail in the
remander of the chaprer.

SELECTION TOOL

The inreractive selection tool allows the user to refine
their selection of countermeasures on the basis of spe-
cifie site characteristies and/or the nvpe of safety prob-
lent or destred behavioral change. One begins by choos-
ing selection roel trom the Tools meno. A screen will
appear with specific mstructions on how to use the tool

(sve next page). which is a simple 3-step process:

Step L Enrer the Locaron-— A text box s provided tor the
user to describe the locaton of miterest. In the Hgure on

the next page. a specific mtersection locatio -Mamn

Strect and Broadwav Avenue—/ias been encered.

Step 20 Sefear the Goal of the Trearmen— The user must
then choose a particular tvpe ot crash problem to be
mitigated or a performance objective to be achieved. As
shown i the figure on page 11, there are § performance
objectives and 12 erash groups. Only one can be selece-
ed. As the user proceeds through the steps, the previous
mput v shown on the right side of che sereen. In this
exanple, the roadvway locaton that was previously

entered v provided,

Step 3: Deseribe the Sire

vide tnput abour the characteristics of the site. As shown

Froallv the user is asked ro pro-

1 the figure on page 40, there are seven questions that
are asked in reterence to the general location, geometric
teatures, and operating condittons. The answers 1o these
questions are used to marrow the hist of appropriate
countermeasures for a specific goal. For example, it the
location of interest were roadway segmient (midblock
location), then the treatments associated with intersec-
ton anprovenments would not be applicable and would
not be included 1n the resules as applicable countermea-

SLIFes.
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The field investigation form included in Appendix A
can be used for site visits to obtain the information
asked for in rhis Tast step. For any question where the
informadon is not known, an entry of “unknown/not
applicable™ will simply retain all counrermeasures rele-
vant to the question, and the chorce ol treatments will

not be reduced.

After completing these three sreps, the user clicks Gt

Resuls. The information entered is used to develop a list

Home » Selection Teel ® Step One > Step Two

Data Input
Select One of the Following

Performance Objectives

For the roadway location being addressed, the goal of the pedestrian treatrment is intended to improve
pedestrian safety and access by either achewing ane of the fallowing performance obyectives OR mitigating
one of the folowing crash types. Therefore, you must choose one of the fallowang to begin

Crash Types

of applicable countermeasures, which are presented as
shown on page 41, The user can then read more about a
specitic countermeasure by selecting i, which takes the

user (o the countermeasure deseriprion page.

In addition to the applicable countermeasures, the results
page also provides the user with a summary of the inputs
made in the three steps. Options are provided tor chang-
iy these inputs for the location of mrcerest, exporting

the results to Excel, or starting over with a new location.

]

1

Your Input:

Lead to Crashes

EEEE

Backine

& Reduce Speed of Matar O Dan/Tiash Roadway Location.
\ehitlas Main Stieet and Broadway
O Multpls Threat:Trapped Avenue
O Improve Sight Dhstance and
Visibility O dninue Midbloch Next Steps.
O Reduce “alume of Motor O Ihrough Vehicle st [ coceedto Step 3
Vehicles Unsigrahized Lecation
(O Reduce Exposure for O BuzHelated
Pedestrians O Turming Vehicle
O Improve Pedestrian Access ¢y Through Vehicls at
and Mobility Signalized Location
O Encourage Watking by O Wialking Alang Roadway
Impreving Aesthetics
] ] O Working or Flaying in
O Improve Compliance with Foadway
Local Trafic Laws
o . O Mon-Roadway
O Eliminate Behaviars that
O

™

e
[
i
o
o0
m
T
0
o

L=

A specific performance objective desired or crash type to be mitigated must be selected in step 2.
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COUNTERMEASURES

Each of the 49 engineering, education, and enforcenent

countermeasures described in Chapter 5 are mcluded in

the web/CLD application. After selecting conntermeastires

within the ‘foofs menu, the user may select one of the

tollowing seven categories of treatments:

Pedestrian Facility

Rooadway Design

IDesign

Intersection Design

Trathic Calming

* Trathic Management

= Signals and Signs

Orther Measures

A specific countermeasure may then be selected from
those listed for each categorv. Lach countermeasure
incluades a description of the treatment or program, pur-
pose(s). considerations that one should be aware of, and
cost estimates. Finally, there is a link w specific case
studies where the partcular countermeasure has been
implentented. An example countermeasure description

page 1s shown on the following page tor Curb Ramps,

Hime * Countermeaszures

Countermeasures

Engineering, Education and Enfarcement

Read the details of 49 treatn

Pedestiian Facility Desigqn:

tt iz & public responsivility to provide a safs,
secure, and comfortable system for all people
who wealk.

Roadway Design:

The goal of an appropriately designed
roacheay should be to safely and efficiently
accommodate all modes of travel, from
pedestrians 10 hicyclists to matorists

Intersection Desiqgn:

The primary point of conflict and the most
prevalent location for crashes between
pedestrians and motor vehicles is the
irtersectian.

its far pedesirians as they relate to pedestrian facility design, roadway
design, intersection design, traffic calming, trafic management, signals and signs, and other measures.

I\d \ Traffic Calming:
B Traffic calming i & way to design streets,
“}5‘}‘.";' uging physical measures, 1o encourage people

to drive more slowly,

- «? Traffic Management:
- :’4,{:\ Tratfic management includes the use of
f:;‘? tractional traffic cortrol devices to manage

volumes and rovtes of traffic.

F— Signals and Signs:
. Traftir ARgineers have an arsenal of signs
and:  als that can be uzed 1o requlate and

wart  th motarists and pedestrians.

Oth  deast st

Emait s must be cognizant of the cagabiltics
ancd {g of all pedestrians when designing a
road ' oF develaping an operations plan

44

The 49 countermeasures are divided amaon

‘he 7 categories of im  rements shown here.
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CASE STUDIES

The 71 case studies described in Chapter 6 are included
in the web/CI1) application. The user can access the
implementation examples by selecting case sntdivs within
the Tools menue As shown on the following page, the user
then has the opton of sclecting a case study on the basis
of location or type of countermeasure, The figure on the
tollowing page provides an example of selection by
countermensure, The selection of the Thffic Calming
counterneasure group produces a list of the [ traftic
calming treatments included in the applicanon. The
selection of Serpentine Design produces a list of six case
studies in which serpentine design was a component of
the treatments implemented. Accessing each of these case
studies provides information about the specific problem
that was addressed. che solution 1mplemented, and the
results achieved.
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A total of 49 engineering, education, and enforcement
countermeasures are discussed 1 this chapeer. The treat-
ments and programs selected for inclusion 1 this docu-
ment are those that have been in place tor an extended
period of tine and/or have been proven ettective at the
rime the material for chis product was being complicd.
Since that tme, new countermeasures continue to be
developed, miplemented, and evaluated. Thus, practidon-
ers should not ncecessarily limit their choices to those
included here: this material is a starting point, More
tormarion on the latest treatments and progr s can
be tound through many of the Web sites and resources
included in Chaprer 7.

The categories of improvements include:

¢ Pedestrian Facility Design

Intersection Design................ S vrreeenn70
16, Roundabouts.... ..o e 71
17. Moditied T-Intersections. ..ol 73
18, Intersection Median Barriers....o.ol 74
Traffic Calming................... e eraeenins 75
Trials and Temporary Installations tor Traftic Caliming..77
19, Curb EXEensions. ..o iirie e 78
200 ChaKersS . e w0
21, Crossing Islands......... 81
2 ChICanes. e 82
23, Minl=Ciareles. e 33
240 Speed Humps..o 84
25, Speed Tables. i 84

« Roadway esign 26, Ratsed [ntersections. e 83
* Intersection Design 27, Rased Pedestrian Crossinggs..o.n o 83
+ Trathic Calming 28, GateWaYS. L e 86
» Traffic Management 29, LandSCaplili . oo 37
+ Signals and Signs 30 Specific Paving Treatmients....o bels!
e Other Measares 1. Serpentime TIesIgn .o B4
320 WoonerT. o 90
The following index can be used to quickly locate the
countermeasure of interese, Traffic Management........ e Cevrereerenees 97
33, DIverters. 92
Pedestrian Facility Design.......coccccoeeeno ey 34, Full Street Closure. e, 94
1. Sidewalks and Walkways. 52 35, Partial Streer Closure.. o 95
20 Curb Ramps D 36, Pedestrian Streets/Malls. oo 96
3. Marked Crosswalks and Eonhancements............. 54
4. Transit Stop Treatments.....o 30 Signals and Signs........c....o...... O
5. Reeadway Tighting Improvenients.......ooe, 37 37, Traffic Signals... 98
6. Pedestrian Overpassess/ Underpasses.. 58 38, Pedestrian Signals....oii 94
7. Streer Furnitures Walking Envirenment.............59 39, Pedestrian Stemal Thming...n . 100
40, Traftic Signal Enhancements....on. n2
Roadway Design............ RCIIIRREs ceenereesnnn 60 41. Righe-Turn -on-Red Restrictions.................... N3
8. Bicvele Tanes. i 6l 42, Advanced Stop Lines... 104
9. Roadway NACOWING. oo 62 A3, SEZING e 105
10 Lane Reduction... 63
11, Drvewway  Improvenients, ... 04 Other Measures.............. ettt eaeaaaaraeaaaones 106
12, Raised Medians. 05 44. School Zone Tmiprovements.. i 107
3. One-Wav/ Two-Way Street Conversions............ 60 45. Neighborhood Tdentitvi..o 109
14, Curb Radius Reduction.........o. 07 46. Speed-Monitoring Tralero 110
15, huproved Righe-Turn Slip-Lane Design.............. 68 47, On-Streer Parking Enhancenents. L 111
4. Pedestrian Driver Education......ocoeecconine, 112
49, Police Enforcement..o, 113
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5. ROADWAY LIGHTING IMPROVEMENTS

Good qualiy and placement of hghtng can enhance an
environnient as well as inerease comtort and satety. Pedes-
trians often assunie that motorists can sce them at nighe;
they are deceived by dheir own ability to sec the onconi-
ing headlights, Wichour sutficient overhead lighung, mo-
torists may not be able to see pedestrians m nme to stop.

This well-lit commercial district is an attractive place
to shop in the evening. The combination of
pedestrian-scaled street lighting, holiday lights in
the trees, and light from shop windows enhances visibility
and creates a secure and festive atmosphere.

In commercial areas with mghtume pedestrian activity,
streetlighes and building lights can enhance the ambiance
of the area and the visibility of pedestrians by motorists.

1s best to place streetlights along both sides of arterial
streets and to provide a consistent level of lighting along
a roadway. Nighetime pedestrian crossing arcas may be
supplemented widh brigheer or addidonal hghtng. This
includes lighung pedestrian crosswalks and approaches
to the crosswalks.

In commercial arcas or in downtown areas, specialty
pedestrian-level hghting may be placed over the side-
walks to improve pedestrian comtort, security, and sate-
tv. Mercury vapor, incandescent, or less expensive high-
pressure sodium lighting is often preferred as pedestrian-
level ighting, Low-pressure sodium hghes are low ener-
gv. bue have a high level of color distortion.

Purpose

¢ Enhance safety of all roadway users, particularly
pedestrians.

¢ Enhance commercial districts.
» |mprove nighttime security.

Considerations

» FEnsure that pedestrian walkways and crosswalks
are well [it.

* [nstall lighting on both sides of wide streets and
streets in commercial districts.

e Use uniform lighting levels.

Estimated Cost

Varies depending on fixture type and service agree-
ment with local utility.

Adapted from Making Streets That Work, Seattle, 1996
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15. IMPROVED RIGHT-TURN SLIP-LANE DESIGN

Intersections should be designed to accommodare sate
pedestrian crossings using tighe curb radii, shorter cross-
ing distances, and other tools as described in this docu-
ment. While right-turn slip lanes are generally 1 gative
taciliy from the pedestrian perspective due to the
emphasis on casy and fast motor vehicle travel. they can
be designed to be less problematic. At manv arterial
street intersections, pedestrians have difficuley crossing
due to right-wrn movements and wide crossing dis-
tances. Well-designed night-turn shp lanes provide pe-
destrian crossing islands within the intersecric  and a
right-turn lane thae is deagned to optimize the right-
turning motorist’s view of the pedestrian and of vehicles
to his or her lefr. Pedestrians are able to cross the right-
turn lane and wait on the retuge island for their walk
signal.

A slip lane desipned at the proper angle, as shown on the
right side of intersection, provides the driver with greater
visibility of pedestrians. The lane on the left creates
a higher speed, lower visibility right turn.

The problem ftor pedestrians is that many slip lanes are
The

design of corner islands, lane width, and curb radin of

designed for unimpeded vehicular movement,

right-turn slip lanes should discourage high-speed turns,
while accommodaning large trucks and buses, The trian-
gular “porkchop™ corer island that results should have
the “tal” pointing to approaching trathe, Simcee the trat-
fie signal 1s timed based on a shorter crossing. the pedes-
trian crossing time has a much smaller intfluence on the
timing of the signal. This design has an additional advan-
tage for the pedestrian; the crosswalk 15 located 1 an area
where the driver is still looking ahead. Older designs
place the crosswalk too far down, where the driver
already looking left for a break in the watfie.

Channelized right turn-lanes remiun a challenge for
visually-impaired pedestrians. First, there are ditheulties

Purpose
e Separate right-turning traffic.
= Slow turning-vehicle speeds and improve safety.

e Allow drivers to see approaching cross-street
traffic more clearly.

* Reduce the crassing distance for pedestrians.

Considerations
* FEvaluate first whether a slip lane is really necessary.

Estimated Cost

Approximately $50,000 to $200,000 to reconfigure
roadway, add striping and construct an isiand,
assuming additional right-of-way is not required.

<

High speed, low visibility, head turner.
Current AASHTO standard.

14 to 18 mi/h, good visibility. Recommended design
Imith = 1.61 km/h.

associated with knowing where the crosswalk is located
or knowing where to cross. Second, it is difficule for a
pedestrian who 15 visually-impaired to know when a

£8 Countermeasures |
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vehicle has vielded right-ot way. While accessible pedes-
trian signals can help wich chese issucs, mare research is
currently underway through the National Cooperatve
Highway Research Program (NCHRP) to further
explore the problem and develop potential solutions,
Refer to NCHRT Project 3-78, Crossing Solutions at
Roundabouts and Channelized Turn Lanes for Pedes-
trians with Vision Disabilitics (at www4itrb.org/ueb

Zerpanst/ NCHR PHprojects) tor the litest status report.
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use the pedestrian voute. This 15 mconvenient and takes
longer but 10 will improve satetss Refer to the FHWA
report Roundabours, An Informational Guide {online ar
hetp:/Zwwweethre gov/satery /700068, o) for more
information related to the desian of facilities For boch

pedestrians and bicyelists.
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devices, such as painred tlexible curbs that are bolted into
the pavement and can easity be adjusted or removed.
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7™ WOONERF

“Woonert™ (*Street tor living™) is a Dutch term tor a
common space created to be shared by pedestrians. bicy-
clists, and low-speed motor vehicles. They are tvpieally
narrow streets without curbs and sidewalks, and vehicles
are slowed by placing trees, planters, parking areas, and
other obstacles in the streer. Motorists become the intrud-
ers and must travel at very low speeds below 16 kan/h (10
mi/h). This makes a street available for public use that is
essentiallv only intended for local residents. A woonerf

idenaification sign 15 placed at each street entrance.

Motorists, bicyclists, and pedestrians share the space ¢n this
woonerf or “living street” in Asheville, North Car  1a.

Consideration must be given to provide access by ftire
rrucks. sanitation vehicles and other service vehicles
{school buses and street sweepers), if needed.

Purpose
e (Create a very low automobile volume, primarily
on local access streets.

s Create a public space for social and possibly
commercial activities and play by area children.

Considerations

* A woonerf is generally not appropriate where
there is @ need to provide nonresident motorists
with access to services or through travel.

* The design needs to keep vehicle speeds very
low in order to make the streets safe for children.

Estimated Cost

The cost to retrofit a woonerf may be quite high, but
there would be no extra cost if designed into the
original construction.,
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33. DIVERTERS

A diverter 15 an island buile ar a residential street inter-

scetion that prevents certain through and/or turning

Purpose

* Discourage or prevent traffic from cutting
through a neighborhood.

Considerations
* |mpacts residents more than through traffic.

* Consider less restrictive measures first.

e Evaluate traffic patterns to determine whether
other streets wol 1 be adversely affected.

* Design diverters to allow bicycle, pedestrian,
and emergency vehicle access. If this cannot be
dane and the street is a major bicycle corridor, a
diverter should nct be used.

* Diverters generally do not effectively address
midblock speeding problems.

* Diagonal diverters may be used in conjunction
with cther traffic management tcols and are
most effective w1 applied to the entire neigh-
borhood street network.

e Diverters should have strong neighborhood support.

» The effect of diverters on service vehicles should
be considered.

Estirnated Cost

$15,000 to $45,000 each, depending on the type
of diverter and the need to accemmodate drainage.

Truncated Diverter

Farced Turn Diverter
movements. Diverters atfect people Jiving in the neigh-
borhood more than anyone else. Therefore, diverters
should be considered only when less restrictive mea-
sures are not appropriate.

Four types of diverters are: diagonal, star. toreed turn, and
truncated. A diagonal diverter breaks up cut-through
movements and forces right or left turns in cereain direc-
tions. A star diverter consists of a star-shaped island placed
at the intersection, which forces right turns from each ap-
proach. A truncated diagonal diverter is a diverter with
one end open to allow additional irning movements.

Other types of sland diverters can be placed on one or
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Traffic diverters restrict certain traffic movements and
should only be considered when less restrictive
measures are not appropriate.

more approach legs to prevent through and left-turn
movements 2 torce vehicles to turn right.

As with other traffic manageinent tools, diverters must
be used in conjunction with other oatfic management
tools within the neighborliood street nerwork. Anv ot
these diverters can be designed for bicvele and pedestri-

AL QUCess.,
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from bus drop-off zones. If parents can be trained to do
it right «t the start of the school year, they are likelv to

continue good behavior throughout the year.

For a longer term solution, it is preferable to create an
environment where children can walk or bicyele safely
to school, provided they live within a suitable distance.
One concepe that has been suceessful in some commu-
nities 15 the concept of a “walking bus” where an adult
accompanies children to school, starting at one location
and picking children up along the way Soon, a fairly
sizeable group of children are walking in a regular for-
mation, rwo by two, under the supervision of a respon-
sible adult, who is nundful of street crossings. The pres-
ence of such groups attects drivers’ behavior, as they tend
to be more watchtul of children walking. Parents take
turns accompanying the “walking school bus™ i ways

that fi¢ therr schedules.
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The 49 engincering, cducation. and enforcement coun-
termeasures are deseribed i Chapter 3. Included in chis
chapter are case studics that illusmate these treatments
and/or programs as unplemented 1n a state or munici-
pality. Examples are included from 20 States and the
countries of Canada and Switzerland. Provided on the
tollowing pages is a list of the 71 case scudics by coun-
rermeasure group. A more detatled matrix showing the
case studies by specific countermeasure is mcluded in
Appendix B on pages 302-303.

Each case study includes a description ot the problem
that was addressed, relevant background information, a
description of the implemented solution, and any quan-
titative results from evaluation studies or qualitative
assessments. Also included for each study is a poine of
contact m the event that further information 1+ esired.
Please note that i some cases. the specific individual
fisted mayv have left the position or agency. There should
still be someone at the mumcipal or state agency chat is
tamiliar wicth the project and can provide any supple-

mental information.

Not all tathic control devices (TCDs) in the case stud-
ies comply with the MUTCD. FIIWA does not endorse
the use of nou-compliant TCDs except under experi-
nientation, which must be approved by the FHWA
Office of Transportation Operations.
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Leland Street Redesign [ |
Seventh Avenue Traffic Calming [ ]

Main Street Roundabout

School Zone Reundabaout

Harold Street Traffic Calming

Curb Bulbouts with Bicycle Parking
Traffic Calming Program

Chicanes for Traffic Control

Mid-Block Speed Table

Emergency Vehicles and Traffic Calming
Neighborhood Traffic Circles

Speed Humps for Cut-Through Traffic [ |
Raised Intersection

Woonerf-Style Developments

Wall Street Revitalization

Church Street Marketplace

Pedestrian Countdown Signals (1 of 2)
Pedestrian Countdown Signals (2 of 2)
Antimated Eyes Signal

Leading Pedestrian Interval (1 of 2)
Leading Pedestrian Interval (2 of 2)
Red Light Camera Enforcement

Red Light Photo Enforcement | [ |
Advance Yield Markings

Radar Trailers in Neighborhoods
Neighborhood Speed Waich Programs

Intersection Design
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Bicycle lanes are marked with words and symbols as shown to
indicate proper travel direction. Note that this symbol is not
what is currently recommended in the MUTCD.

was striped on the right side of the road and a co a flow
bicycle lane was striped on the lett side of the road,

Lane widths were also adjusted. To free up  ace to
accommodate wider bicyele lanes and pedestrian pach-
wavs, the width of the vehicular lane was reduced to 3.1
m {10 ft}. In order to ensure that the width of the bicy-
cle and pedestrian lanes were able to accommodate
changes in peak demand, the master plan recommended

taking regular peak pertod pedestrian and bicvele counts.

Finally, signs and markings were added to designate the
respective corridors created for cach mode and to edu-
cate travelers on proper use ot the facihty. This was
accomplished through pamnting traditional erathe mark-
ings on the pavement as well as posting rules and regu-
lanions that establish what 15 expected of cach wrail user.

KEEP :

RESULTS

Approximately 1.6 ki (1 mi) of striped pedesteian and
bicycle lanes on Lakeshore Drive were installed in the
summer ot 2001 tor a toral cost of approximately
$150,000 (tor planning, design and construction). The
project was designed and unplemented in-house, by the
Allegheny County Deparunent of Public Works. Simi-

lar improvements were made later im South Park.

Given the short time the improvements have been in
place, e 1s difficult to scienafically validate the results,
However, ficld observations made in August of 20011
mdicate the improvements have been successful. Mode
separation, wider bicycle and pedestrian lanes. and bet-
ter signage have made the North Park roadway sater and
more comfortable tor pedestrians. Not only have che
changes resulted in reducing the conflicrs between the
various non-motorized modes, but the implementation
of the recommendations has also resulted in calming
trathic i the adjacent vehicle lanes and has made driv-
crs more aware of the other transporiation modes oper-
ating within the roadway corridor. Response from the
public has been very positive.

CONTACT

John 0. Buerkle, Jr., RLA, AICP
Pashek Associates

619 East Ohio Street
Pittsburgh, PA 15212

Phone: (412) 321-6362
E-mail: [buerkle@pashekla.cam

LEFT JRIGHT & oesvhel

EARK YOU

PO LY

2973023
O

Informational signs educate patrons  out traffic safety in the park.
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portions of the “OId Town ™ district. Despite che success
of the project, there has been some discussion of tearing
out parts af the pedestrian improvements to inst — addi-
tional on-street parkig. Moody  belicves  that  chis
pedestrian environment took some time to create and
would be sadly missed if removed.

Pedestrian improvements continue to be used to com-
plement Eurcka’s historic districe revicalizaton effores.
With the help of pedestrian-triendly design, some art
gallery and studio businesses that closed atter the devel-
opment of amall in the late 1980s are conmng back, and
new office space 1s bemng developed. Some ot the samwe
pedestrisn treatments built in the 1970s are being
extended rowards downtown Eurcka, with curb bulb-
outs on 4th, 5th "E7 UFT and G Streets, Alchough
these projects are not identical to the 2nd Street improve-
mients, they have similar curb bulb-outs and incorporate
brick pavers, trees, and pedestrian-scale lighting,

Looking west on Second Street from L Street showing
curved street, bulb-outs, streetlights, trees, brick crosswalks,
and hollards.

The City 1s currently construcong a boardw 1 along
the Eurcka Waterfront between “C7 and “G7 Sueets.
This boardwalk mcorporates many pedestrian-triendly
teatures, including bricks, sidewalk embossing, planters.
benches, pedestrian lightng, banners, arts, and historic

mrerpretive signing.

Although issues sdll complicate the redevelopment of
Eurcka’s watertront and manv parts of downtown and
the historic distriet, the director of Eurcka’s Mam Street
program believes that the pedestrim-supportve cnvi-
roniment of the area contributes greatly to the revital-

1zation process.

CONTACT

Gary D. Boughton

Deputy City Engineer

City of Eureka, 531 K Street

Eureka, CA 95501

Phone: (707) 441-4187

Fax. (707) 441-4202

E-mail: ghoughton@eurckawebs.com.
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these routes. Using this analysis, Fatrtax applied tor and
received o Transportation Enhancements grant trom the
County Congestion Management Agency to complete
the zaps in the sidewalks along a major school route. Mill
Valley has applied for funding o improve access o and
frony a local bicyele path and to provide enhance  pedes-

trian crossings throughout the community:

R™3ULTS

Signiticant changes in student modal shares have been
documented by MCBC for the 2000-2001 school vear,
1ata collected through student surveys i 2000 show
that about 23 percent of students walked or bicveled to
and from school. Surveys given at the end of the school
year in 2001 found that the mode share for walking and
bievehng had increased to 33 percent. This amounts to
more than 3,500 children walking or bicyeling to and
from the nine schools mcluded in the pilot program.
Equally sigmticant, the data show chat carpooling
mcreased from 12 percent to ahmost 20 percent. and the
percentage ot children being driven alone in their par-
ents” cars decreased from about 66 percent to 48 percent,

Advantages favoring Marin County include a clunate
that 15 generally mild and conducive to outdoor recre-
ation, a progressive-minded population thac is open to

change and innovation. the well-organized cftforts of

MOCBC advocates. and the resources provided through
the State of California Sate Routes to Schools legisla-
ton. The statewide program has recetved signiticant
support, and was recently re-authorized with a substan-

tal budget appropriation.

CONTACT

Wendi Kallins, Project Coordinator
Safe Routes to Schools

P.0O. Box 201

Forest Knolls, CA 94933

E-mail: wkallins@igc.org

Web: www.safercutestoscheols.org

REFERENCES

Marin County Bivvele Codlimon Rate oty to Schools Web s wasw sl

rontestose howsls org.
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mitment to use alreadv budgeted funds was strength-
cned by a wvery ¢ cesstul fundrasing event, which
carnered over $12, 0 for the WGCP in one night. In
the end. these funds did not have to be used tor phase
one project costs and were ambined with other indi-
vidual don  ons + 1 fou latton wrants.  PAT also
received a $500,000 Transpertation Enhancement award
and hired a greemy - coordinator 1o spearbead devel-
opment of an addinonal 3.1 ke (3 mu) of mail along
Granite Creek.

This project was su sstul because it was tully support-
ed by the community. Since the day the last water cross

ing was stalled, chere has been a constane tlow of

pedestrian and bicyele tattic through WGCE

By oftering a safe route under the connector road. the
completion ot the WGCP trails has prompted  the
development of Protts on-street bicycle and pedes-
trian transportation svstem. Ie also represents the cor-
nerstone of Prescot  future greenway trls system that
will some day streteh o Prescott’s borders and comnect
the ri-cities via a rails-to-trails conversion project.

CONTACT

Sue Knaup

Executive Director

Prescott Alternative T 1sportation
PO box 2122

Prescott, A/ 86302

Phone: (928) 708-0¢

E-mail: sue@prescott  eped.org
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RESULTS

Betore the project, vehicles often vaveled through the
arca at 530 o 64 ki h (35 to H0omish) alchough the
specd limic on Ind 0 River Dirive was 40 km/h (25
i hys The rounda ur and curb extensions have been
Jdesigned to keep speeds to g maximuam of 16 kish (10
mi/h s cos enter or leave the watertront arey, setting

aleisurely pace tor downrown driving.

Fhe roundabout accommiodates about 14,000 vehicles
cach dav which v amilar to the volume that passed
through the taditional mrersection betore the project:
however, the pedesorian volume ar the inrersection
increased  dramatcally after the construction ot the
roundabout. rrom approxnnately 50 pedestrians per dav
to about 1,000 pedestrians per dav. Slower speeds, coni-
plemented by the curb extensions and refuge islands,
makes crossing the soreet sater for pedestrians and allows

them to enjov the downtown environiment.

The roundabout, curb extensions. and mmproved side-
walks also helped re energize the cconomic vtaliney of
downtown Tore Preree. The roundabourt ttsell s consid-
cred a memorable  dmark wichin the town, enhane-
my the crtire downtown arca. With the mercase m
pedestrnan tratfic, new restanranes, outdoor catés and
stores have opened i once vacant spaces. Ciey officials
and business representatives consider che project a huge
success and consid  chie pedestrian-friendly design as
the cornerstone of thetr effore to bring downtown back
to hite.

CONTACT

Ramon Trias, Director of Development
City of Fort Pierce

P.0O. Box 1480

Fort Pierce, FL 34954

Phone: (772) 460-2200

Fax: (772) 466-5808
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no curbs. The crown ot the road is inverted and
drainage runs to the center. The entire street was con-
structed with brick pavers. Street trees separate the
parking stalls. All intersections are raised providing
pedestrian priority. Many of the design elements were
created due to the limited right-of-way and the location
of existing buildings. The ultimate goal of the project
was to increase the sidewalk widths and create an invit-

ing pedestrian environment.

In addition to the newly redeveloped Downtown, the
city of West Palm Beach now installs traffic calming
measures every time the city performs an underground
utilicy project that involves reconstructing the street.
Trathic calming measures are now required as stan  rd
when streets are developed, redesigned, or under con-
struction. The pedestrian environment has been
improved immensely by the revitalization of the TDown-
town area and the traffic calming strategies.

CONTACT

Timothy Stillings, AICP

City Transportation Planner

City of West Palm Beach

200 Znd Street

P.0. Box 3366

West Palm Beach, Florida 33402

Phone: (561) 659-8031

Fax: (561) 653-2625

E-mail: tstillin@ci.west-paim-beach.fl.us
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CONTACTS

Ben Yazici

City Manager

City of Sammamish

486 228th Avenue, NE
Sammamish, WA 98074-7222
Phone: (425) 898-0660

F-mail: byazici@ci.sa1 1amish.wa.us

Steve Sugg, Directer of Public Works

Pat O'Neill, City Engineer

City of University Place

3715 Bridgeport Way, West

University Place, WA 98466

Phone: (253) 566-5656 or (253) 460-2529
E-mail: ssugg@ciunn  sily-place.wa.us or
PONeill@ci.university-place. wa.us
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« Prioritized arcas based on map, i descending order
radiating from tt downtown area.

« Divided the city into 12 sections.

+  Gave the highest priority o the downtown areas with
the most governr 1t buildings and pedestrian activiry.

» Determined that the older part of city had higher
pedestrian activity than newer arcas.

» ldentfied the need tor access along major roadwavs,
especially along major bus routes.

« Assigned the highest priority ramps and routes to
facilicies to be handled through the building modifi-

cation progranl.

» Lstablished a cii 1 request program to handle spe-
cific identified needs,

« Setan wntal goal chrough the Plan to provide ramps
at intersections v h sidewalks.

While Austin was creating 1ty initial ADA Compliance
program, new federal regulations and guidelines were
under development. Public rights-of-way are covered
by the ADA under Title IL subpart A, The U.S. Access
Board inidated a rulemaking process i 1992, which is
still in process towards establishing a final version of
Section 14: Public Righes of Wav., The Access Board
inirially issued the Amcricans With Disabilites Act
Accessibility Guidelines {ADAAG) in 1991 (36 CTR
1191 Appendix A). In 1994, the Access Board pub-
lished an interimn final rule in the Federal Register that
added several sections to the ADA, including Section
[4. The response to the interim final rule clearly mndi-
cated a need tor substantal education and outreach
regarding the application of guidelines in this area. A
Public Right-of-Way  Access Advisory  Commiittee
(PROWAAC) was cstablished in 1999, as a step towards

resolving these 1ssues.

Throughout this process. the City of Austin Curb
Ramp program worked with the evolving guidelines.
Important changes, such as requirenients for scparate
curb ramps for cach dircetion of pedestrian travel, and
the provision of detectable warning surfaces required
adjustments to both designs and budgets. A recent Ciry
of Austin cvaluation of the Curb Ramp program iden-
tificd the following challenges based on their expert-
ence 1 developing ADA compliant street crossings:

* The number of ramps required was updated trom
1,500 to more than 6,000 based on an on-the
ground survey of the city’s roads.

* Drivewave cutting across walkways are included under
ADA, but needs for these have not been estimated.

+ FExisting utilities in the right-of-way create potential
costs due to relocation and removal.

« Curb ramp installations can contlict with traditional
placements tor storm drains.

« Existing sidewalks are in need of maintenance
and repair.

« Lack of sidewalks.

« Coordination with other agencies, including Texas
DOT, and public transit provider CMTA {Capital
Metropolitan Transportation Auchority).

» Lack of funding resources and an increasing scope
of work.

« Mecting compliance deadlines under ADA.

* Very complex logistical coordination of curb
ramp work.

o Imtal lack of product availability to achieve

detectable warnings.
¢ Agency resistance to change.

» Obtaimng high visual contrast between ramps and
adjacent surfaces.

Austin’s experience shows that a coordinated. pro-active
approach can result in significant public benetits, even it
important guidelines are part of an evolving process.
The city successtully involved teams of individuals and
organizations  across institutional  boundaries. To  its
credit, the City proceeded with the installation of thou-
sands of curb ramps based on che best informarion avail-
able at the tme. While early designs mav not have
included cvery feature ot a “perfect” curb ramp (such as
detectable warning surtaces). they provided important
benetits to the public.

It is important to note that curb ramps, even if they are
not absolurely “state of the art,” are a major positive step
towards creating accessible communities. Parents push-
ing strollers, postal carriers, chldren riding bicycles, sen-
iors, and many other citizens benetit from curb ramps.
Most curb ranyp installations can be characterized as
“oood” design; even 1f they are less than pertect, they are
a significant timprovenient over the prior condition of
not having ramps at all.

RESULTS

Federal policy is often best evaluated in terms of its
implementation at the local level. Austin’s experience
shows that the seenungly simple task of providing curb
ramps requires a detailed understanding of legal require-
ments, intergovernmental coordination, and technical
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best practices. Coordinating slopes, drainage, tratlic sig-
nal operations, udlides. concrete, asphale, and pavement
markings demands a considerable amount ot coordina-
ton. often involving multiple agencies and mterests,

The community has been supportive ot the curb ramp
program. In a 1999 report, the Ciov of Austin quant-
fied its ramp construction progra as follows:

]

- Desiguing Stdeiealks aird “Tradls for Aecess,

ance Board, 1331 F Street. NW, Suite 1000, Washing-
ton, [C 20004-11T1, wwwaccess-board.gov.

Part 1 of 1I:
Review of Extseing  Guidelines and - Practices, ULS,
Department of Transportaton Publicanon Nou:
FHWA-HEP-92-006, July 1999, Available online at
htrp/Awwowe thwa dot gov/environment/bikeped/

publications. hom#EDesign

Estimated Number of Curb Ramps Built by Various En

Citizen Requests
City Crews
General Contractors under contract to the City
Roadway infrastructure alteration / improvements
Building Madification program

New construction by private developers

Fstimated Total

Table 1. Estimated Number of Curb Ramps Built by Various Entities or Programs.

les or Programs 3. Desigarng ;\‘f’t!i’ll"(T’L‘ﬁ aiid Lrarls for

Aecess, Pare ot 11 Best Practiees Desion

150 Crrfde . US. Deparnnent of Transporta-

700 ten, Publication No.: FHWA-EP-01-

328 027, September 2001, Available online

35 at heep:/ Avwwethwador gov/

2.000 environment/bikeped/
2185 publicatons.han#l design

‘ Document 3, The Best Practices

Desigm Guide, provides an excellent

Actual construction costs have averaged $972 per ramp,
with a total program cost of $2.25 million, tunded by
City bonds. A 1999 budget requoest called for an addi-
tional $4 million in program funding.

Ongoing activines of the Austin Curb Ramp program
imclude meetings of the ADA Work Group, dissenunat-
ing information about Construction Standards for pub-
lic rights-of=way and the ADA. conanung a Citizen
Request Program for curb ramps in the public righes-
of~way, and curb ramp construction in compliance wich
the approved Transition Plan.

One of Ausun’s challenges was the implementation of
curb ramps wlile the nadonal ADA regulatory process
was stll evolving. The ditheulty in developing and
implemenung complete ADA - guidelines comes from
the intent of acconnmodating people ot all abilities
throughout a nation of varied climates and construction
conditions. This 1s part of the process initiated with pas-
sage of the Americans Wich Disabiliies Act of 1990,
which is a civil rights stature. The United States Access
Board. the U.S. Departmient of Transportation and other
organizations have cooperatively developed a series of
vital new documents that address curb ramps as an inte-
aral part of strect design. Austin's experience and these
new tools help define the continually evolving stare of
the practice n curh ramp design. The most recent ver-
stons of these documents are:

1. Building a Tine Coumnnniry: Final Reporr, Public Righes-
of=Wav Access Advisory Commuittee, January 10, 2001,
U.S. Architectural & Transportation Barriers Coniph-

B>

overview of the state of the practice
in curb ramp design with Table 7-1.
BEST PRAC-

which includes the following
TICE/Rationale:

PROVIDE A LEVEL MANEUVERING AREA OR
LANDING AT THE TOP OF THE RAMDP Landings
are critical ro allow wheelchair users space o
maneuver on or off of the ramp. Furthermore, peo-
ple who are conunuing along the <idewalk will not
have to negotiate a surface wirh a changig erade or

cross slope.

CLEARLY  IDENTIFY THE  BOUNDARY
BETWEEN TIIE BOTTOM OF THE CURD
RAMP AND TTIE STREET WITH A DETECT-
ABLE WARNING, Without a detectable warning,
people with vision impairments inay not be able to
identify the boundary beawveen the sidewalk and the
street,

1 SIGN RAMP GRADES THAT ARE PERPEN-
DICULAR. TO THE CURDB. Assistive devices for
mobility are vnstable it one ade of the deviee s
lower than the other or if the full base of support

p

(c.g all four wheels on 1 wheelchair) are not m con-
tact with the surface. This commonly occurs when
the bottom of a curb ramp 15 not perpendicular to
the curb.

PLACE THE CURB RAMP WITHIN THE
MARKED CROSSWALK ARFEA. Pedestrians outside
of the marked crosswalk are less likely to be seen by
drivers because they are nor in the expected
location.
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AVOID CHAL s OF GRADETHAT EXCEED 11
PERCENT OV7'U A o6lonm (24 ) INTERVAL
Severe or sudden grade changes may not provide
sutticient cleara e tor the frame of a wheclchair,
causing the user to tp torward
or backward.

DESIGN S RAMPS THAT DON'I REQUIRE
TURNING OR ANEUVERING ONTHE RAMI?
SURFACE. Maneuvering on a steep grade can be very
hazardous tor people with mobility impatrments.

PROVIDE A (7 B RAMDP GRADETHAT CAN
BE EASILY DISTINGUISHED FROM SUR-
ROUNDING TERRAIN: OTHERWISE, USE
DETECTABLE  ARNINGS. Gradual slopes niake
ic difficule for people with vision impairments to

detect the prese 2 of a curb ramp.

DESIGNTHLE RAMPWITHA CRADE OF 7.1 +/-
1.2 PERCENT. 1D NOT EXCEERID 8.33 PER-
CENT OR 1:12) Shallow grades are difticule tor
people with visi o impairinents to detecr but steep
erades are ditficult tor those using adaptive deviees

for mobiliey.

DESIGN THE RAMP ANDY GUTTER WTH A
CROSS SLOPE OFF 2.0 PERCENT. Ramps should
have mindmal cre - slope so users do not lave to nego-

tiate a steep grade and cross slope simultaneously.

PROVIDE ADEQUATE DRAINAGE TO PRE-

VENT THE ACCUMULATION OF WATEIR. OR
DEBRIS ON QR AT THE BOTTOM OF TIIL
RAMDE Water, 1ce or
decrease the shp

TRANSITIONS FROM RAMPS TO GUTTER
AND STREETS SHOULD BE FLUSFLANID FREE
OF LEVEL CHANGES, Maneuvering over any ver-

tcal rise such as lips and defeces can cause wheel-

debris accumulation will

dstance of the curb ramp surface.

chair users to propel forward when wheels hie chis

barrier.

CALIGN THE CURDB RAMP WITTT THE CROSS-

WALK, SO THI E Is A STRAIGHT PATH OF
TRAVEL FROM THE TOP OF THE RAMP 1O
TIE CENTER OF THE ROAIDWAY 10 THE
CURBRAMI INTHE OTHER SIDE. People using
wheelchairs often build up momentuim n the cross-
walk to getup ¢ curby ramp. This alignment may also

be usetul tor people avith vision impairments.

LPROVIDE CLEARLY DEFINED AND EASILY 113EN-

TIFIED EDGES OR TRANSITION ON BOTH
SIDES OF THE RAMP TO CONTRAST WITH
SIDEWALK. Clearly detined edges assist users with

| A= = — BT O e g
N T
Scurce: Burlding a True Community: Final Report, Public
Rights-of-Way Access Advisory Committee. This illustration
shows many of the features that should be incorporated a
curb ramp. However, it does not show detectable warnings,

which are an important component,

vision hmpairments to identity the presence of the
ramp when it is approached from the side.

These concepts are consistent with the experience
many communities have in developig successtul curb
ramp programs. In the Summary to her 1999 Urban
Svinposivm presentation, Dolores Gonzales summa-
rized both Austiny perspective on these issues (and a
point of view hkely to be represencative ot similar

etforts natiornwvide) . as rollows:

+ Much work remains hefore our roadways will be
fully accessible,

» Technological solutions specifically targeted tor per-
sons with disabilines could help defray costly and
complicated concerete solutions.

+ Conunuing education of the public and building

protessionals are needed for effective implementation
of the ADA.

CONTACT

Dolores Gonzales, ADA Coordinator

City of Austin Department of Public Works and
Transportation

Municipal Building, Fifth at Colorado

P.O. Box 1088

Austin, TX 78767

Phone: (512) 499-3256

Fax: (h12) 499-3278

E-mail: dolores.gonzales@ci austin.tx.us

REFERENCES

nspdenestiong tee Lenaans et Disaideins Ace: Cose Studus of Loeal Progaan: The
Uniteed States Conferenee of Mavars, Apri! 1995,

Public ek and 4124 Conpliance. prosentanen at the Ursan Symposium, Bl
Jas Tenas, June 290 1999, Dolores Gonzales, Ciey ot Ausein Americans
Wi Disabalivies Othee.

LS Archirectural & Transportaton Barrers Complianee Board, 1331 F Strect,
NV Suire Tobig ashmeron 120 20004-11 T wwwaceess board.go,

Pedestrian Safety Guide and Countermeasure Selection System

| Case Studies 158







| T

Provided by Dan Burden of Walkable Communities, {nc. and
Jetf Oison, R.A.
Design Solution for Highway 98, St. Petersburg, Florida.

* Add 1 bend in the middle of the crosswalk to meet
the above requirements.

+ Meet ADA standards with cut-throughs and ramps.

RESULTS

For a retrotit of existing conditons, the pedestrian fea-
tures of the Highway 98 intersection provide an excel-
lene balance between pedestrian and motor vehicle
needs. By reducing the pedestrian crossing time, provid-
ing right turn slip lanes, 1d reducing the all-red signal
phase slightly. the ‘green’ ume made available to
motorists was actually mereased and pedestrian safety
was improved. With reduced lane widths, retuge 1slands
at each corner and median refuges in the middle of each
intersection leg, the maximum distance that a pedestri-
an has to cross is now only five lanes, or approximately
15 m (30 ft). This & sigmificant improvement over the
prior conditions of cross g ninc lanes of traffic in one
signal phase. Over  crossing distances were reduced
from over 53 m (180 ft) to approximately 40 m (130 ft).

CONTACT

Michael Wallwork

Alternate Street Design

1516 Plainfield Avenue
Orange Park, FL 32073
Phone: (904) 269-1851

Fax: (904} 278-4996

F-mail: mjwallwork@attbi.com

REFERENCES

Background provided through ¢ mail interview with Michacl Wallwork of
Alternative Street Design. Orginal grapaics provided by Dan Burden
of Walkable Communities, Inc. and Jeff Olson, TUA,
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RESULTS

As part of the ongoing evaluarion of this project. the
Ciry conducted b e and after speed studies. The
speed Tnnit on Grooe Sereet Is 48 kaiZh (30 mi/hy).
Before the improvenients, the 85th percentile speed on
Graniee Sereet was 3 kinsh (28 nn/h). The 85th per
centile speed was reduced o 38,5 kna/h (24 nush) atter

dhe nnprovements.

On most residenoal streets i Cambridee, residents do
not feel comfornal  coexisting with taffic going 48
kim/h (30 miZh), A speed of 40 kin/h (25 nu/h) feels
more comtortable and 15 safer tor residents, pedestrians,
motorists and cyelists. Betore the hmprovements were
made 39 percent ot vehicles were exceeding 40 kim/h
(25 mi/h). Only 14 percent of vehicles were exceeding
40 km/h (25 nu/hy after the improvements.

The goal of oatlic calming 15 to make strects safer tor
people to bike, walk, and drive. not to shift traffic from
one street onto another street. The City conducted vol-
ume counts to determine if trailic was madvertently
shifted and found that tathe has nor diverted oft Gran-
ite Street. Gramite Street carried 4470 vehicles per day
betore the project o [ 4440 vehicles per day afterward.

Although no maor nuintenance problems  have
occurred. the City continues to momtor the improve-
ments closely, particularly through the winter. Bollards
were installed to help the snowplow operators Tocate
the rased crosswalk and mitsed mtensecrion. The cffects
ot snow removal and other mamntenance ssues will con-

tinue to be monitored.

In April 1999, che Citv canducted a non-scientific sur-
vey to deterniine residents” perceprions ot the complet-
ed trathic calming project. Over 70 percent of residents
who responded liked the projecr, winle only 10 percent
disliked it. More than hall of Granite Street residents
perceived  that the mathe cabming  weatments had
reduced trathe speeds and improved pedestrian satery,
Also, 87 percent thoughe that the project improved the
look of the street. and 65 percent approved of the Cley

domg similar projec in other locations.

The Ciey and resic 5 view this project as a success
because the goals of reducing speeds and improving
satery were met. The project 1 visually pleasing and s
an enhancement to 2 community. Residents srrongly
support the traftic calming project and support more
projects Lke this in Cambridge.

CONTACTS

Juan P. Avendano

Traffic Calming Project Manager

Community Development Department

City of Cambridge

238 Broadway

Cambridge, MA 02188

Phone: (617) 349-4655

E-mail: traffic-calming@ci.cambridge.ma.us
Web: www.ci.cambridge.ma.us/~CDD/envirotrans
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Intersection Before After
# of % of total # of % of total

accidents accidents accidents accidents
Brighton/Canon 3 18% 1 10%
Brighton/Rodeo 5 18% 3 11%
Brighton/Camden 2 22% 0 C0%
Brighton/Bedford 2 11% 2 18%
Dayton/Canon 4 31% 0 00%
Dayton/Rodeo 2 13% 0 00%
Totat 18 19% 6 7%
Overall percent reduction of auto/pedestrian accidents = (18-6)/18 = 66%

fable 3: Summe of Auto/Pedestrian Accidents Betore and After the Pedestrian Phase.

mjor north-south street through the Busimess District,
Beverlv Drive. This analvsis resulted m the pedestrian
F'he

signad being: removed ar these two intersections.

remaining sis continue to be operational today.

Since the primary objectuve of thiy projecr was to
improve saterys detatled evaluation of cidents of all
clght mersectons was conducted. Acadent dat trom
the vears 19781987 and 1990 were used for compari-
son. The primary tocus was to exaniite the auto/pedes-
rrian ovpe accidents before and after the implementarion
ot the project. The following table shows the average

change m accidents over the comparison periods,

The table mdicates a reduction in auto/pedestrian acci-
denes by 66

sections that nuntamed the pedeserian |

berween 1987 and 1996 for the six inter
e, 1ata have
suggested uncquivocally thae this project was a success,
Further, overall ac lents 1o the Business Triangle were
reduced by 267 However. at rhose two intersections
where the pedestran phase was eliminated (Brighton/
Beverlv and Davton ‘Beverly), auto/pedestrian accident

rates retained the same or even increased.

In general. exclusve pedestrian aignal phasing is a low
cost and ettective tool to mmprove safety and reduce the

porential tor automobile and pedestrian conflicts.

CONTACT

Bijan Vaziri

City of Beverly Hills

Engineering Department

455 N, Rexferd

Beverly Hills, CA9C O

Phone: (310) ?85-2504

Email: bvazin@cl.b :rly-hills.ca.us

REFERENCES

Vazirn B, UEcddusne Pedesteons Phose for the Busmess Distriet Sigmals e
Beverly Hills, T Yews Larss O of Beverly Fhlls, Cabforra, 19967
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well as the number of bievele mips to the adjoining
houses, schoals, and park.

CONTACT

Chuck Green, P.E.

Supervising Transportation FPlanner

Parsons Brinckerhoff Quade and Douglas

(formerly with Clark County Department of Public Works}
400 SW Sixth Avenue, Suite 802

Portland, OR 97204

Phone: (503} 274-7223

Fax: {(503) 274-1412

E-mail: greenc@pbworld.com
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RFSULTS

The installation of trail improvements was completed in
1990, Since that tine, dhere has been only one reported
accident at an ntersection resulung in an mjury. This
single wccident was between an equestrian and a car, The
horse became startled. bucked oft its rider, and bolted
it an intersection. The accident clearly was not due to
a tauley destgn, bue perhaps an inexperienced rider.

Based on the interim user counts to establish warrants
at the ¥2nd Avenue intersection, use levels of the
Springwater Corridor are now exceeding the use level
projections made during the muaster planning etfore,
Plans currently underway to hink the Springwater Cor-
ridor from southeast Portland to downtown Portland
with a Class 1 bikeway are anticipated to be in place by
early 2003, User projections at that titne are expected
to exceed one million users per year.

In conclhusion, the intersection designs along  the
Springwater Corrider adequately addressed public sate-
tv and reduced potental contlices between trail users

and automobiles.

CONTACT

George Hudscn, Senior Associate

Alta Transportation Censulting

144 NE 28th

Portland, OR 97232

Phone: {503) 230-9862

Fax: (503} 230-9864

E-mail: georgehudson@altaplanning.com
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Sample Schoaol Safety Map. Provided by Rochester School Safety Commitiee.

The School Tratlic Satery Committee produces the the
products discussed below to implement, promote, and
mnprove the program.

SAFE WALKING ROUTE MAPS

Sate walking routes for c¢luldren have been mapped tor
cach of the 19 clementary schools and five middle
schools in the Ciry. The niaps are updated annually and
distributed to the schools in the fall of each year along
with a cover letter outlining sate walking habits, sate
driving by parenis, and encouraging parent participation
n the review of safe routes with their children. The let-
ters are provided in both English and Spanish. The maps
include the locations of all trathic signals and crossing
guards, Students mark their routes on hand-drawn
maps. which the County translates into color-coded

AutoCAD fles.

Rochester develops s maps based on dhie actual “feed-
er pattern’” of children walking to each school, not
based on speahied radit tor the area surrounding cach
school. The feeder method reduces the number of loca-
rions that need to be reviewed each year, while the
radius method would require all streets within a certain
distance from the school to be evaluated. Recent
improvements based on the Committee’s ongoing
process wnclude mstallation of approximately 8 new

tflashing beacon school zone warning signs cacly vear,
installation of strong vellow-green warning signs at
school crossings, the annual placement of 160 wchool
crossing guards, and crearing high—visibility crosswalks ac

certain locations.

EDUCATIONAL LITERATURE AND PROGRAMS

The Rochester Automobile Club/AAA administers local
prograins at the schools and distributes safery literature ro
all elementary schoals for their use. The delivery of this

service supports the Walk Sately to School Program.

CROSSING GUARD LOCATIONS

The Comnuuee analvzes and recommends  crossing
guards for the City of Rochescer. Recommendations
are forwarded to the Police Departinent who coorch-
nates the placement of the guards. Locations are noted,
and sate walking routes are adjusted o reteet changes in

the crossimg cuard locations.

STREET SIGN AND IMPROVEMENT
RECOMMENDATIONS

The Commitree recommiends  trathic improvements
attecting schools and sate walking routes, The Com-
mittee reviews street parking repulations, street con-
struction projects, and  other signals and  signage.
Changes are reflected on the sate walking route maps.
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RESULTS

After more than 15 vears of effort. the City of
Rochester has not had a student wrathic fatality or seri-
ous injury amony children who walk to school. This is
unpressive, because 1c s estimated  that approximately
0% of clementary school children walk or take the bus
tor school in Rochester. Dewtled mode share data is not
available, but anecdoral evidence indicates the high
mode share and satery record are a combination of
neighborhood-based  school locations and  the  Safe
Routes to Schools program. Rochester’s Walk Safe to
School Program was nominated by NYSDOT for the
1996 ULS, Scerctary of Transportationn Comumunity Pare-
nership Award, and receives continued recognition as a

model prograu.

CONTACT

Andy Wheatcraft, Facilities Planner
Rochester City School District

131 West Broad Street

Rochester, New York 14614
Phone: {716) 262-8384

Fax: (716) 262-8394

REFERENCES

[U8S Adnunstratne Roegulimons, School Satet Commiteee, Rachester, New York
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passengers. Higher-visibility  ladder  crosswalks  were
installed to supplement the curb extensions. Strong yel-
low-green pedestrian crossing warning signs and new
“Yield to Pedestrians, $100 to $500 Fme for Violations”
signs were also installed.

Finally, the pedestrian initiative eliminated an unneeded
driveway that intersected the 153th Street sidewalk and
addressed the problem of stopped delivery vehieles
blocking the crosswalk at Clarendon Boulevard and N.
Wayne Street.

R_SULTS

The total project, which included the curb extensions,
crosswalk markings, and pedestrian crossing warning
signs, cost approximately $50,000.  DBefore and after
measures of pedeserian conditions are not available, but
Arlington County staff and others report a noticeable
increase 1n the number of cars yielding to pedestrians in
crosswalks in the Court House Area. Commun 7 reac-
tion has been very positive and County Board 1 mbers
have commiented that the project provides a good cxam-
ple of how a reladgvely small expenditure can result in

clear improvements for pedestrian safety and comfort.

CONTACT

Richard Viola

Planning Division Supervisor

Arlington County Department of Public Works
#1 Courthouse Plaza, Suite 717

2100 Clarendon Boulevard

Arlington, VA 22201

Office Phone: (703) 228-3681

E-mail: rvicla@co.arlingten.va.us
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The separation between the longitudinal lines of the
double Tadder crosswalk  provides pedestrians an
unmarked area to walk during those times when the
crosswalk 1s wet and the potental for a pedestrian to shp
1s mncreased. The separation removes the hazard of the
shppery surface at the crosswalk and unproves the safe-

ty for pedestrians using the crosswalk.

Salt Lake Citv has had great success with the use of
double ladder crosswalks. The new marking process is
less expensive and does not take more tme than presi-
ous crosswalk installations, Use of the double ladder
design began in the mitd 1990°% Since cheir inital test
and adoption, city crews have been routinely replacing
worn crosswalks of the old seyle awith the new design at
appropriate locations on repaving projects and newly

(‘Ollﬁtl’ll('tt‘d Ta4a d‘%.

Comments received from the rraveling public regarding
double ladder crosswalks have been universally favor-
able. School crossing guards. who are otten older, like
the new crosswalk design and have reporred teeling that
they are less likely to slip during wert and icy weather.

CONTACT

Kevin Young

Transportation Planning Engineer

Salt Lake City Division of Transportation
349 S. 200 East, Suite 450

Salt Lake City, UT 84111

Office Phone: (801) 535-6630

E-mail: Kevin.Young@ci.slc.ut.us
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where it was needed the most, in crosswalks.

PROJECT COSTS
Typical thermoplatic costs (not mcluding planning,
design and installation):

* Double Line Crosswalk $30
» Tadder Crosswalk §250)
* Zebra Crosswalk on cwo-way St $200)
» Zebra Crosswalk on one-way Sr. $250

The project was funded using tederal Congestion Mit-
igation and Air Quality (CMAQ) tunds programmed
for Pedestrian Network Development.

CONTACTS

Michael King, Architect

Traffic Caimer

126 Second Street

Brooklyn, NY 11231

Phone: (718) 625-4121

E-mail: miking@trafficcalmer.com

Ms. Randy Wade, Director

New York City Department of Transportation Pedestrian
Projects

40 Worth Street

New York, NY 10013

Phone: (212) 442-7686

E-mail: rwade@dot.nyc.gov

NYC DOT Pedestrian Projects Web site:
www.nyc.gov/html/dot/htmi/get_around/ped/pedest.html
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The new Vermont Street Pedestrian Bridge
over Washington Street.

Anticipaung the new bridge, a large Sears department
store at the southern end ot the bridge was redeveloped
as Southern Calitornia's first New Urbanist develop-

ment, known as the Uptown District. The project

Artistic details and the cobalt blue color
add intrigue fo the structure.

The Vermont Street Pede ian Bridge gateway.

includes a mix of trendy shops, & major grocery store,
small offices. and 310 dwelling umies.  All residential
parking and 37 percent of the conunercial parking 15
underground, leaving much of the surface for sidewealk
cafes, plazas, and landscaping. Uptown'’s invitng pedes-
trian orientation and mix of uses became an lnstant
draw for nearby residents.

RESULTS

At the bridge's December 1994 unveiling, 450 peaple
attended. A year later, the bridee received a coveted
“QOrchid” design award from the San Diego Council of
Design Professionals. The Uptown Distriet owes much
of 1ts success to the bridge and to the mix of pedestri-
an access and pleasant walking environment within the
development a combinanon which resulted in a 10 per-
cene lower vehicle trip generation rate and a corre-
spondingly higher pedestrian mode-share than compa-
rable shopping centers in the region. The grocery store
is consistently in the top five in sales volume of its loca-
tions in California, although the foorprine 15 only 75
percent of the chain’s standard square-footage only gen-
erates 110 vehicle trips weekly per 93 m” (1006 ft") of
store, as compared to the rvpical 120 vehicle trips per 93
m® (1600 {t7).

Community support for the project is strong.  The
neighborhood sponsors bridge clean up and repair by
providing both funding and volunteers. What began as
a"replacenmient bridge” project has beconmce a key pare of
the neighborhood's identity.

CONTACTS

Andy Hamilton, Vice-Chair

WalkSanDiego

2522 Boundary St.

San Diege, CA 92104

Office Phone: (858) 650-4671

E-mail Address: andy.hamilton@sdcounty.ca.gov

Kirk Whitaker

Traffic Engineer

City of San Diego

San Diege, CA 92101

Office Phone: (619) 533-6601
E-mail: kwhitaker@sandiego.gov
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recorded. buc speed reductions have been noticeable.
Althoush no reducuon 1in lumie has been noticed.
traffic volumes have not increased at pace with the rest
of the cinv and surrounding neighborhoods have not

experienced any merease in trathe,

Atter 200 vears of dispure, the Elm Strect controversy
ended with the construction of a beautitul and cffcenve
project. To pay for projects of this nature, which arc over
and above whar the cinv can provide as routine trathe
calming and streetscape enhancement, Tueson establish-
os local Improvement Diserices (1<), The $120,000 cost
for the projece was bonded over ren vears, and 1s funded
by the property tixes of local property owners. Because
the luxury hotel owns the largest property in chis 1D, it
funded 40 percent of the overall casts.

According wo Vmeent Catalano ot the Tucson Traffic
Enuineermg Department. pe strians crossing between
anearby hotel and parking lot have reported teeling safer
and more comfortable when using the raised crosswalk.
With an noproved pedestrian environment, walking
continues to be a popular activity in the neighborhood.

CONTACT

Vincent V. Catalano

Traffic Cngineering Manager

City of Tucson

201 N. Stone Avenue

Tucson, AZ 85726

Office Phone: (520) 791-4259
E-mail: vcatalal@ci.tucson.az.us
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entrance alonyg with brick pavers o narrow the suect
and indicate to drivers that they were entering 4 resi-
dental neighborhood. Some intersection roundabouts
were installed along the street. Another intersection was
raised 0.9 m (3 ) into a speed wble and was enhanced
by brick paving.  Intensive landscaping was also added
ro mahke the street appear narrower and more aesthed

cally pleasing.

RPFSULTS

Atter the implemenation ot the improvements., the area
experienced an nidal drop o orathe volunme although
volutes were soon back to pre-improvement ievels.
However, ratfic speeds dropped significanty by 18 kmh
(T mish) to an average of 35 kmish (22 mi/hy. Despite
the drop i average vehicle spe 15, the communiry's reac-
ton was imxed about the trattic calming veanments, The
neighborhoods were very pleased with chem, buc
motornts. particularly those d - ing service vehieles des—
tmed for the many expensive  sidences that are located
w1 the areq, found the improve  ents burdensome,

CONTACT

Dick Gatti

Develocpment Services / Engineering
295 Riverside Circle

Naples, FL 34102

Phone: (941) 213-5000

Fax: (941) 213 5010
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Overall, the roundabout improved conditions for both
pedesirians and vehicles at the intersection of
Main Street and Spring Street.

Yet, the overall reaction to the roundabour has heen
positive. In a follow-up survey conducted one year after
the project’s completion, 85 percent of the respondents
had a favorable or neutral opinion of the roundabout.
Unfortunately some auvtomaobile tres were damaged
when drivers cut too close  the granite edge of the
roundabout or passed through at speeds higher than
intended. After completion of the project. citizens sug-
wested nstalling signs thae require lower speeds within
the roundabout and providing more cffective Landscap-

ing to the apron to clarifv the roundabout’s size.

In many ways, the roundabout is working better for
vehicular trathic than a signalized intersection. All three
approaches to the intersection have a posted speed limit
ot 40 kmsh (25 miZh}, and actual speeds may be even
slower because of the approach and departure geometry
ot the roundabont. While most area drivers sall use the
same routes (the average dalv traffic levels contnue to
be about 5.000 on Main Street south of the round-
about, 2,500 on Main Street orth of the roundabout,
and 6,000 on Spring Street), the median peak hour
delay reduced from 116 5 to 2.2 « and average peak
hour delay dropped trom 6.3 5 to 2.7 s ar the intersec-
tion. Also, the roundabout was one of the onlv design
alternatives for the intersection that could accommo-
date a commercial driveway without creating inconven-
1ent rning restricrions. A number of vehicles have
been observed making “U-t ns™ around the round-
about and obeving the no U irn sign on Main Street
wselt. Addinonally, an adjacent sereet, Elm. was tem-
porarily ¢losed due ro a rockshide and the roundabout
etlectively absorbed this raffic, proving its etfectiveness
at higher volumes.

The benetits of the roundabout have also extended to

pedestrians, especially students and staff who walk to
Main Stwreer Middle School. The school, with roughly
340 students and 50 staff members, is located down the
street from the roundabout. While the “T7 intersection
created contlicts between fast-moving  vehicles and
pedestrians using the intersection to go to school, the
roundabour improved safety for the students and staff
because vehicles were slowed within the roundabout
and entered Main Street at slower speeds. In addition,
the pedestrians used the new marked crosswalks to cross

the approaches to the roundabout.

According to Assistant Principal Tom Lever, the pedes-
trian crossings at the roundabout are significantly safer
tor his students. Because the roundabourt is built to pre-
vent drivers from speeding through the intersection,
they are better prepared to yield at the pedestrian cross-
ing. He also estimated that this intersection, previously
avoided by most pedestrians, now has 30 to 50 students
walking through the roundabout in the morning and

roughly 130 walking through in the afternoon.

CONTACT

Thomas J. McArdle, Assistant Director
Montpelier Department of Public Works
39 Main Street—City Hall

Montpelier, VT 05602

Phone: (802) 223-9508

Fax: (BC2) 223-9508

E-mail: TMCARDLE@montpelier-vi.org
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roundabouts to force drivers to travel ar low speeds
when approaching and traveling through the campus
mtersections.  In addition to lowering vehicle speeds.
roundabouts make intersections sater tor pedestrians of
all ages by minimizing conflicts, eliminating crashes
caused by drivers disregarding red lights and stop signs,
and minimizing pedestrian  exposure o rattic by
enabling people to cross narrow travel lanes that are sep-
arated by a median refuge at each approach.

RESULTS

During the vear between the plinning commission’s
recommendation for the roundabouts and the project’s
completion in the fall of 1999, people protested this
locally untested device. Despite vears of success
throughout the world, some  sidents were convinced
that the roundabouts—often confused with much larg-
er traffic circles—would create tratfic congestion, causce
severe crashes, and lead to the injury or death of the
children they were designed to protect. But thas resist-
ance began to disappear as they were being built and
people had the chance to see that the roundabouts were
much smaller, efficient, and more attractve than they
had thought.

Three months after the project was completed, the
planning commission tound that congestion did not
exist at the intersections even though the vast majority
of vehicles approaching the roundabouts wete traveling
at or below 32 km/h (20 mi/h) before reaching the
crosswalks throughout the entire day. Increased traffic
volunie was also accommodated effectively. At one of
the roundabout locadons, the  imber of vehicles enter~
ing the intersection increased from 5,600 per day 1n
1998 before the roundabout construction ta 10,800 per
dav in 2001.

Reportable crashes and injuries also decreased signiti-
cantly when the roundabout was constructed. Between
1996 and 1998, the intersection averaged three crashes
and five injures per vear as a two-way stop. Although
the number of entering vehicles increased significantdy
after the high school opened in August 2000, no crash-
es were reported at the roundabout between August
1999 and Ocrober 2001,

Before long, the plinning ¢ amission and Howard
began receiving letters and calls from the sheritt’s
departinent, nuddle school, s ool bus company. and
others dircetly affected by the project that expressed
how pleased they were with thie project’s results. In fact,
the sheriffs department was so pleased dhac it removed

the highwav's hazardous designation m 20000 Students
are now able to walk and bike to school instead of bemny

forced to be bused or driven by their parents.

The cost of one roundabout was about $180,000 and
the other was slightly less. The costs were shared by
Brown County, the Village of Howard. and the Town of
Suamico. The success of this project has turned many
critics into supporters and has led to the construction of
three additional roundabours next to a middle school
and high schoaol in the metropolitan area communities
of De Pere and Ledgeview. Roundabouts are also being
planned or discussed for school zones in other parts of

Brown County because the roundabouts do more than

qust tell people to drive safely in school zones — they

torce them to drive safely.

CONTACT

Cole Runge, Principal Planner/MPOQ Director
Brown County Planning Commission

100 North Jefferson Street, Room 608
Green Bay, Wl 54301

Phone: (920) 448-3400

Fax: (920) 448-3426

E-mail: coleru@ci.green-bay wi.us
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Initially, some of the business owners along this sereet
were pot enthusiastic about the bulb-outs and bike
parking, but now, rthey are quite supportive of chese
projects. In fact, Jim Bowev tormer chair of the Bicy-
cle/Pedestrian Advisory Commission, said thar he has
never heard anvone sav anvthing bad about the project

since 1ts implementation,

RESI ILTS

Steve Rodgers, Project Manager with the Public Works
Department of the City of Corvallis, believes the proj-
ect had a posiave impact 1 the community. The bulb-
outs helped direct pedestrians to crosswealks. instead of
crossing at more dangerous nnd-block locations, Two of
the bike racks are conststantly full and one is regularly
halt full. Locating the bike racks on bulb-out corners
also encouraged users to cross at the crossswalk adjacent
to the bike racks. And, in a surprise to all volved, thie
covered areas for bike parking have seen regular use as
transit stops by partons of the bus service, some of
whom thought that thev were designed as transic stops.
Alchough no specitic data 1s available to measure the
etfectiveness of this project, anecdotal evidence supports
the projects success in conuibuting to the safety of
pedestrians i the downtown area of Corvallis,

CONTACT

Steve Rogers

Public Works Director

City of Corvallis Public Works

P.O. Box 1083

Corvallis, OR 97339

Phone: b41-766-6916

Fax: 541-766-6920

E-mail: steve.rogers@ci.corvallis.or.us
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CONTACT

Natalie Rush

Transpartation Planner

City of Sarasota

1565 First Street

Sarasota, Florida 34236

Office Phane: 941-354-4180

E-mail: Natalie_rush@sarasotagov.com
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Speed Measurements Before Speed Table After Speed Table

After Instaliation

Over the Entire Street Installation {Entire Street) Installation (Entire Street) (At the Speed Table)
mi/h km/h mi/h krmi/h mi/h km/h
Maximum Speed: 40 64 34 hH5 23 37
85th Percentile: 33 53 28 45 20 32
Mean Speed: 28 45 21 34 16 Z6

Table 1. Speed data before and atter installation.

CONTACT

Michael King, Architect

Tratfic Calmer

126 Second Street

Brooklyn, NY 11231

Phone: (718) 625-4121

E-mail: miking@trafficcalmer.com

Ms. Randy Wade, Director

New York City Department of Transportation Pedestrian
Projects

40 Worth Street

New York, NY 10C13

Phone: (212) 442-7686

E-mail: rwade@dat.nyc.gov
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cent soreets, or on an emergency response route, while
sall preserving emergency response Hines.

Public opinion, compared to the “after” results of the
devices, seems to indicate that the county lacks an edu-
cational program to intorm residents about the effec-
tiveness of the devices. Some residents believe that
speeding has not been controlled after the installation of
these devices. While speeding has been shown to he
significantly  reduced, often below the posted speed
limit, there is a prevailing perception amongst residents
that the devices could be more eftfectve.

CONTACT

Chuck Green, P.E.

Supervising Transportation Planner

Parscns Brinckerhoff Quade and Douglas (formerly with
Clark County Department of Public Works)

400 SW Sixth Avenue, Suite 802, Portland, OR 97204
Phona: (503} 274-7223

Fax: (503) 274-1412

E-mail: greenc@phbworld.com

Pedestrian Safety Guide and Countermeasure Selection System

I

Case Studies

247






Ground cover and one to three wees are included in all
the tratfic circles currently being constructed. The
pavement inside the traffic circle is removed during
construction to allow for dranage and accommodate
tee roots. The landscaping makes the circle more
attractive to the neighborhood residents less appealing
tor high speed driving, The local residents are required
to mamntain the planangs and are allowed ro add chewr
own low growing plants that won't block visibility ot

pedestrians or traffic.

RFESINTS

Between 1991 and 1994, 2 rotal of 119 trathe circles
were constructed through Scattles NTS, The number
ot automabhile accidents ac these intersections tell 94
percent from 187 1 the year betore to 1 in the vear
after construction. The reduction i injuries was even
more dramatic, dropping from 153 mjuries m the year
betore construction to a single mjury 1 the vear tol-
lowing construction, Accdent reduction was also
tound in subsequent years. The reducdon in accidents
is even more impressive, most of the intersections had
expertenced an was an increase in the number of accl-
dents during the vears prior to the installavion ot the
trathic circle.

In addidon to reducing accidents, wraffic cireles have
been tound to be effecave ar reducing vehicle speeds but
have not sipnificandy reduced traffic volumes. The ettect

on speed generally continues to the middle of the block.

The reductions in vehicle speeds also benefit pedeseri-
ans. According to Shauna Walgren, Sentor Planner in
the NTS Division. community residents often request
rathic cireles from che Clry because they are concerned
about children who live in the neighborhood. " When
motor vehicle speeds are reduced, the frequency and
severity of collisions mvolving pedestrians are also
reduced. We work with a great many schools, and the
satety of children crossing the street is their main con-
cern. Trathic circles are a soludion that works”

Seattle’s trattic circles have also received strong com-
municy support. Responses on surveys mailed to resi-
dents following construction of trattic circles indicate
8O percent to N percent ot residents feel che circles
have been effective and want to keep them perma-
nenty, Ouly ewo circles have been removed out ot
more than 000 constructed. and none have been
removed 1 the Jast 12 vears.

After nearly 25 years of experience installing cratfic ¢ir-

cles, Seattle has found them to be an effective device for
cantrolling neighborhood crattic and inmproving satery

and conifore for the residents of residential streets.

CONTACT

Jim Mundell, P.E.

Senior Traffic Engineer

Sealtle Transportation Department

810 3rd Avenue

Central Bldg., Room 754

Seattle, WA 98104

Phone: (206) 584-0814

E-mail: james.mundeli@ci.seattle.wa.us
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locations with the new signal countdown, most pedes-
trians that arrived at the intersection with less than 10«
showing on the countdown at Washingron/Del Monte
and less than 6-7 s ac Figueroa/Del Monte did not ini-
tiate crossing and decided to wait for the next phase to
come up. OF these pedestrians, the majority were sen-
iors (13 percent) and adults (83 percent).

Another purpose of the countdown device is to mvite
pedestrians to stop on the median refuge strip and wait
tor the next phase 1if they find the tme left to be too
short to finish crossing. This behavior was observed 28
times during the study observation. However, most of
them did not wair for the next pedestrian phase to walk
the remaimng distance and crossed as soon as there was
a suthicient gap in the How of tratfic. Very few people
either got caught in the crosswalk with no ame left (2
percent) or showed no concern for the pedestrian sig-

nal indication.

Most people misinterpret the meaning ot the flashing
hand of the signal. According to previous studies, most
people think that it means to harry up or to turn back
to the sidewalk, mstead of not to initiate crossing it not
already in the crosswalk,  OF those pedestrians inter-
viewed, 87 percent said that having the pedestrian
countdown device helped i understanding the pedes-

trian signals.

The resules of the study indicate that pedestrian count-
down signals do not represent any significant safety haz-
ards. The conntdown signal did not prevent pedestrians
from initiating a crossing at the beginning ot the clear-
ance interval any more than conventonal signals; how-
ever, it was successtul in discouraging some pedestrians
from crossing with few scconds lett. This would not
have been possible with convendonal signals.  The
cotntdown feature also demonstrated benefits 1n
encouraging pedestrians to wait on the median refuge
tor the next phase or accelerate their pace when tme
wils running out, preventing them from being stranded
1 the middle of the crosswalk.

From this study. some guidelines were outlined for the
future implementation ot pedestrian signal countdown
devices. The following situations would justify che use

of this device:

« Any crosswalk requiring a clearance nterval of more
than 15 seconds.

« The tollowing circumstances may justify the usce of

signal countdowns even if the interval 1s less than

15 scconds.

» High pedestrin volume.

* High levels of vehicular trattic presenting hazardous
pedestrian crossing.

« High percentage of pedestrians with walking disabil-
ities and/or senior citizens, for example near health

centers, hospitals, and retirement communitics.

+ School zones.

Monterey's countdown signais have been successful in
discouraging some pedestrians from crossing with only
a few seconds left in the phase.

CONTACT

Rich Deal

City Traffic Engineer

City of Monterey

City Hall

Monterey, CA 93940

Phone: (831) 646-3920
E-mail: deal@ci.monterey.ca.us
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installation and post-installation data collection regard-
ing pedestrian behavior and attitudes, as well as driver
behavior. Data collection was performed by DPT
emplovees, primarily college student interns, under the
direction of DPT professional statf.  With assistance
from the Metropolitan Transportation Conmmission
(MTC), the consulting firm of DKS Associates was
retained to perform the cvaluanon. This case study 1s a
briet summary of their preliminary evaluadon. A more
extensive evaluation is expected to take place 6 to 12
months after installation.

RESULTS

“Betore and after” comparisons may have been affected
by seasonal factors and field crew differences that were
impossible to avoid. The pre-installation data collection
was chiefly done in May 2001, while schools were sl
in session, while post-installation data collection was
primarily done inn June and July 2001, during peak vaca-
tion periods. Changes i the proportion of students and
tourists at some intersections could have influenced the
results. It was also not possible to use the same persou-
nel for pre- and post-installation ficld work, and results
could be atfected by differences in field workers™ inter-
view style and artenriveness.

PEDESTRIAN CROSSING BEHAVIOR
The most important findings of the stoudy  are
the following:

* The percentage ot pedestrians sdll in the crosswalk
when the signal turmed red showed a statisucally sig-
niticant decrease after CI2S mstallation.

* The percentage of pedestrians leaving during the
Flashing Red Hand decreased slightly.

¢ The percentage of pedestrians running or aborting
their crossings showed a statistically significant decrease.

* The percentage of observed vehicle/pedestrian con-
tlices decreased.

Each of these results is positive. While 1t is too soon to
make a statistical analysis of improved pedestrian safery
resulting fram these behavioral results, ic is reasonable to
conclude that the number of pedeserian colhisions is
likely to decrease.

The number of pedesirians who finished crossing on
red dropped from 14 percent to 9 percent at eight
observed intersections. This result is due mostly to
walkers hurrying across (more often finishing on the
yellow?), rather than being more compliant with pedes-

trian signals. There was little change 1 swhen pedestri-
ans started crossing. There was a slight decrease 1n
pedestrians starting to cross during the flashing red hand
(flashing DON'T WALK) and a similar, slight increase

in pedestrians crossing during the solid red hand.

The proportion running or aborting their crossing sig-
niticantly decreased. dropping from combined 13 per-
cent to 8 percent. Observed vehicle/pedestrian con-
flicts also dropped from 6 percent to 4 pereent of pedes-
rrians. The latter 1s consistent with separate set of
observations of vehicle/pedestrian contlicts, showing a
reduction in the proportion of motorists in conflict
with pedestrians.

Data collection was complicated by the change i pedes-
trian signal timing that accompanied countdown signal
mstallation. San Francisco is gradoally changing signal
timing so that the solid red hand begins at the stare of the
vellow vehicle indication, racher than at the end of the
yellow, as has been the historic practice. owever, this
change was taken mrto account in daca analysis.

Pedestrian behavior findings vanied  sigmhbcantly
depending on locadon. This could have been due to
actual ditterences—due to ditferent walking, populations
and different physical environment--or to unintention-

al changes m data collection procedures.

PEDESTRIAN INTERVIEWS

Interviewees finding pedestrian signals “very helpful”
increased substantially with the countdown signals—
only 34 percent with conventional signals, but 78 per-
cent with countdown signals. About 92 percent of post-
installation mterviewees explicitly said the countdown
signals were “more helpful” than conventional pedestri-
an signals, primarily because they showed the nme
remaining to cross. This is consistent with recent FHWA
research that showed that a pedestrian sarople strongly
preferred the countdown signal to actual and theoretical
verstons of pedestrian signals, and that the countdown
version was “most casily understood.” Only 6 percent
said the conventional pedestrian signal was more helpful,
In these few cases. one likely reason was the decreased
size and clarity ot the walking person/red hand symbol.

Also, 82 pereent of post-installation interviewcees had
noticed the countdown signals betore the interview
started. Some 69 percent said they were crossing differ-
ently. Few (17 percent) understood that it is a violation
of the vehicle code to start crossing during the count-
down (tlashing red hand). This compares to 40 percent
in the pre-installation study. This suggests that pedestri-
ans are using the countdown signals to decide when to
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The extra time for the pedestrian phase was mined from
the mtroduction of a third signal phase at thar particular
intersection. The intersecrion was operating on two
phases, and a third 6-sccond phase was added in order to
accommodate the addicional pedestrian walk tme while
all other approaches were red. The walk signal 15 main-
tained as the green phase begins for motorists.

RESULTS

Although the primary impetus for the mtroduction ot
the leading pedeserian interval was due to a highly pub-
licized accident mvolving a municipal emplovee, a
review of pedestrian accidents reveals no decrease since
the new signal phase began operating in 1998, Accident
rates remain unchanged at this ntersection.

Lhe new signal phase enhances the visibility of pedes-
trians crossing 10 the crosswalk and alerts motorises o
the existence of pedestrians in their right-of-way as
they cross the busy intersection. Ciry stafl note thar,
because of the reduction in pedestrian/auto contlices,
the leading pedestrian interval has also improved the
vehicular level of service despite the decrease in green
tme for vehicles. Both mororists and pedestrians alike
became accustomed to the new sitvaton rather quick-
ly, and both groups seem to be undisturbed by the new
signal operation. Pedestrians benetit from the increased
safery and visibility the new signal phase provides.

CONTACT

Tommy Holland

Traffic Analyst Supervisor

City of Orlando

P.0O. Box 4990

Crlando, FL 32802-4990

Phone: (407) 246-3257

Fax: (407} 246-2892

E-mail: tommy.holland@cityoforlando.net
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way to turning vehicles and che number of halt-Tanes
traversed by the lead pedestrian during the 3 seconds
the LPI was i etfect. Data were collected separately for

pedestrians 65 and older av all three sices.

RESULTS

Following the mtroduction of the LPL conflicts were vir-
tually eliminated for pedestrians departing during the
start of the WALK interval. There were 44 tonal pre
treatment observation periods at all three sites. During
each of dhese sessions, the sites averaged beeween 2 and 3
contlicts per [00 pedestrians, with some pertods having
up to 5 contlicts per 100 pedestrians. After the LPT was
mstalled, 34 of the 41 sessions had no contlices, and no

sesston had more than 2 contlicts per 100 pedeserians.

This etteer held up for senior citizens and non sentors
alike. There was also a smaller reduction in contlices
during the remainder ot the WALK interval. This
reduction was likely the result of pedestrians claiming
the right-ot-wav during the earhier portion of the
WALK interval. The percentage of pedestrians vield-
g to vehicles abo declined following the introduction
of the LPIL and data showed that pedestrians tended o
crass more lanes during the 3 second TP che longer the
intervention was in ettect. This was likely the resule of
regular users discermng the presence of the LPL and
moditving their behavior o utilize 1t to the fullest

extent possible.

Over a period of four months at these three sites, no
reduction in intersection effectiveness for motor vehi-
cles was detected. Moreover. local authorities opred to
retain the LPL in places where the range of permitred
turning movements poverned by the signal eveles allows
sate use of the LPPL This intervention swas shown to
mcrease pedestrian safery and improve pedestrian com
fort and perceived safery levels as well.

CONTACTS

Dr. Ron Van Houten

Director of Research

Center for Education and Research n Safety
17 John Brenton Drive

Dartmouth, Nova Scotia

CANADA B2X 2V5H

Office Phone: 902-434-6274

E-mail: rvh@cers-safety.com

Web: www.cers-safety.com
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Intersection Directions Violations Recorded Change in
Enforced October 1999-Jupe 2000 October 2000-June 2001 Violations
Fountain/La Brea 2 9,384 8,048 -14.2%
Fountain/Fairfax 3 3,685 2,498 -32.2%
Fountain/Crescent Heights 4 3,680 3,030 -17.7%
Melrose/La Cienega 3 3,771 3.869 +2.6%
Beverty/Robertson 2 3,757 3,074 -18.2%
TOTAL 24,277 20,519 -15.5%
Tatle 3. Number of violations recorded before and after the cameras were instatled.
number of violations recorded. It is important to note
thact part of the reduction i the number of vielatons
recorded is due to construction activities along Santa
Maonica Boulevard during the winter of 2000 and
spring ot 2001, This construction had the effect of
reducing tratfic volumes on surrounding streets because
three major intersections we  closed ro all rratfic for
various weeks. However, 1t is very likely that the red
light cameras did discourage drivers trom running red
lights enough ro create a downward trend in violations
seen in the table above.
CONTACT
Joyce Rooney
City of West Hollywood
8300 Santa Monica Boulevard
West Hollywood, CA 9006%
Phane: (323) 848-6400
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tunity to correct their driving habits and reduce therr
speed before enforcement began.

The initial cost of purchasing cquipment and building
radar mailer was approximately §6,000 in 1990, Since
that cime. the popularity of these unies has increased,
and manufacturers are now producing them for pur-
chase. Today’s costs range between $7,000 and $10,000,
depending on the unmitys teatures. Funds from the
Neighborheood Traftic Calming Program were used to
fund the project.

RESULTS

I'he community response to the radar traler pilot proj-
ect was extrentely positive. As evidence of this support,
nuny  residents and neighborhood groups requested
radar trailers in other neighborhood locatdons through-
out Bellevue, Over the past ten vears, trailers have been
used as a tool for addressing vehiele speeds n residen-
tal neighborhoods. When citizens request a trailer,
they are placed on a list and are responded to on a first-
comte, first-serve basis. At times, this creates a backlog
of up to three months for placement, To meet this high
demand, the City has partnered with local tow-compa-
nies to donate their tinte and help move the trailers
around Bellevue.

In addition to their popularity, the radar crailers helped
reduce vehicle speeds. Speeds were collected at several
of the pilot sites before, during and after placement of
the radur trailer. The results showed that vehicles trav-
cled 5-8 kin/h (3-3 mi/h) slower than before the unit
was placed in-service. Several days following the place-
nient, vehicle speeds increased slightly,. However, when
adding the element of enforcement vehicle speeds again
decrcased. Though the trallers were most effective
when thev were in place, vet they reduced speeds and
continue to increase the satery of pedestrians traveling
along and crossing streets in the neighborhoods and
school zones of Bellevue.

CONTACT

Karen Gonzalez

Neighborhood Programs Manager
City of Bellevue

301 116th Avenue SE, Suite #150
Believue, WA 98005

Phone: 425-452-4598

E-mail: kgonzalez@ci.bellevue.wa.us
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PHOENIX, ARIZONA NEIGHBORHOOD SPEED WATCH DATA

LOCATION 85 PERCENTILE SPEED (mi/h) VOLUMES (VEHICLES/DAY)

COMMENTS

BEFORE / AF™™ 7

BEFORE / AFTER
% CHANGE

% CHANGE
7 1st Avenue 36736
0
Campbell Ave
East of 71st 39/ 39
0
Campbell Ave
West of 71st 36/33
-8
Utopia Road 32/ 33
+3
24th Street 41 /40
-2

1,016 /737
-27

878 /861
-2

940 /970
+3
993 /872
-12
8,403 /9189
+9

Source: USDOT, Traffic Calming: State of t|  2ractice, p.234.

Speeds Tend to Return to Prior Levels

Speeds Tend to Return to Prior Levels

Speeds Tend to Return  Prior Levels
Most Violators N 1-Local

Most Violators Non-Local

Table 1. Speed data before and after implementation of the neighbor speed watch programs.

cation of NSW programs s labor intensive, radar speed
trailers and photo radar may prove more effective as
community enforcement tools, bur long term gains
using these methods may also be difficule to achieve.
Since the City Council started to subsidize trathic calm-
ing, NSW 1s now used sparingly by residents 1n
Phoenix,  Speed humps are now the priunary speed
controlling request amang, residents.

The experience of NSW programs can provide support
for the use of physical traffic calming measures for
neighborhood speed management. While NSW can be
a useful part ot a community initiative, the labor costs
and the ongoing need to maintain the program limit its
overall ettectiveness. Traffic calming installations, which
may require a potentally higher mnidal cost, can provide
long-term speed reductions and reduce the labor costs
assoclated with trattic law enforcement.

CONTACT

Mike Cynecki

City of Phoenix

Street Transpontation Department
200 West Washington Street
Sixth Floor

Phoenix, AZ 85003

Fhone: (602) 262-7217

Email: mikecynecki@phoenix.gov

REFERENCES

Trafftc Calming: State of The Prtafee, Weid Fwang, US, Department of Trans-
portadon 7 Institute of Transportation: Engineers, 14999, Publicanon
No: FHWA-R1-09-135, ISBIN 0-4935413-36-1.
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cvery opportunity to make improvements is taken
advantage of ar rhe tme of construction.

« Consider combinting simall projects with larger capi-
tal projects as a way of saving money, Generally, bid

prices drop as quantities merease.

PUBLIC/PRIVATE PARTNERSHIPS

Increasingly, public unprovements are realized through
public/privare partiierships. These parterships can
take many forms. Exanples include: Community
Development Corporatons, neighborhood organiza-
tions. grants from toundations, divect industry suppore,
and mvolvemenrt of individual citizens. In faer, many
public projects, whether they are trattic-calming
IMProvements. street trees, or the restoration of his-
toric buildings. are the result of individual people get
tung involved and deciding to make o ditference. This
mvolvement doesn’t just happen, it needs to be
encouraged and supported by Jocal governmental
authorities.

ADDITIONAL RESOURCES

Cities such as Seattle, WA, Portland, OR and Cam
bridge, MA, have adopted plans and procedures to
ensure that pedestrian nprovements become a routine
acovity i new development projects, reconstruction
work, and retrofits.

Cicty of Cambridge
htep://wwiw.cr.cambridge.maus/~CDD  envire-
trans/walkmg/index homl

City of Partland

heep:/ Aawwtrans. ci.portland.orus/pedestrians/default.
htmn

City of Seatcle
hrrp:/ /A www.scatte.gov/ransportation/pedestrian.hian

FUNDING

Pedestrian projects and programs can be tunded by
tederal, Stare. local, private. or any combination of
sources. A sumnmary of federal pedestrian tunding
opportunities can be viewed at

heep:/Zwnwvw thwa. dot.gov/eovironment/bikeped/bp-
broch hum#Frunding, Connmunities that are most suc-
cesstul ar securing tunds often have dhe following

ingredients of success:

+ Consensus on Priorities— Comnnnuty consen-
sus on what should be accomplished mercases the
likelihood of successtully funding a project. A
divided or uninvolved community will find 1t more
difficult to raise tunds than a community that gives

bl‘()&d SUPP(HT to Pl.‘d(.’.\‘fl‘i;ll] imprm‘cmcnr programs.

* Dedication— Tundig a project is hard work; usu-
allvy there are o shorteuts, It usually kes a great
amount of effort by many people using multiple
funding sources to complete a project successtully.
Be aggressive: apply tor many ditferent community
urants. While protessional grant-writng specialists
can hielp, they are no substiture tor community
mvolvement and one-on-one contact {the “people
part” of fund raimg).

* Spark Plugs (Change Agents)— Successtul proj-
ects tvpically have one or more “can do™ people in
the right place at the right time, who provide the
energy and vision 1o sce a project through. Many
successtul “ean do” polincians get their start as suc-

cesstul neighborhood activises.

+ Leveraging— Funds. once secuwred, should ahways
be used to leverage additional tunds. For example, a
arant from a local foundation could © used as the
required match for a Transportation Lquity Act for
the 215t Century (TEA-21) Enhancement grant.

ADDITIONAL RESOURCES

America Walks, a national coalition ot pedestrian advo-

cacy groups, hias developed a variety of resources that

tocus on results and implementation.
hrep:/Awwwamericawalks orgsresources/index.hmm
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WFRB SITES

There are dozens of web sites that conrtain information
on pedestrian safetv and mobility. The Pedestrian and
Bicyele Intormanon Center (PBIC) maintains an up-
ro-date list of national and international government
agencies, state and local gove  ment agencies, profes-
sional organizations, advocacy groups, and other sites
as listed in the following sections. Refer to
hetp://wwwowalkinginfo.org.  nks for the latest infor-
mation.

GOVERNMENT AGENCIES A ) OFFICES

1Jamish Road Directorate
http://www veydircktoratet.dk/roaddirectorate.asp?
page=dept&objno=1024

Federal Highway Administration (FHWA)
htep:/ /A www.thwa.dot.gov

FHWA Office of  ighway Safery
http:/ /safety.fhwa.dot.gov

FHWA/NHTSA National Crash Analysis Center
http://vwwwnecac.gwa.edu

House Committee « Transportation and Infrastructure
hetp://www house.gov/transportation

Nanonal Highway Tratlic Safety Administration
(NHTSA)
hitp://www.nhtsa.dot.gov

Transportation Association of Canada
hiep://www.tac-atc.ca

U.S. Architectural and Transportation Barrters Compli-
ance Board (Access Board)
http://www.access-board.gov

U.S. Department of " imsportation (LS. DOT)
heep://www.dot  w

GOVERNMENT PRO !AMS A ) INITIATIVES

FHWA Bicycle and  destrian Program
http://www.thwa.dot.gov/environnent/bikeped

FHWA Pedestrian and Bicycle  afety Rescarch Page-
http://www.tthre.gov/sate  ‘pedbike/pedbike.hem

FI TWA Pedestrian/Bicyclist Crash Analysis Tool (PBCAT)
htep://www.wal  iginfo.org/pe/pbeat.hun

NHTSA Tarality Analysis Repe ing System (FARS)
heep://www-tars  hwsa.dot.gov/main.cfim

NHTSA Pedestrian Safery Toolkit Resource Catalog
htep:/ /satety.thwa dot.gov/tourthlevel /pdf/ GO 14-
031 ResourceCat g.pdt

NHTSA Pedestrians, Bicycles. and Mortorcycles Pages
http:/ /wwwonhtsa.dot.gov/people/injury/
pedbimot/ped
hetp://www.nhtsa.dot.gov/people/injury/
pedbumot/bike
http://www.aihtsa.dot.gov/people/injury/
pedbimot/maotorcycle

Oftice of Highway Safery Pedestrian/Bicyclist Satety
Program
hetp:/ /safery.thwa.dot.gov/programs/ped_bike. hun

Pedestrian and Bicycle Information Center (PBIC)
Wels Sites
hetp://www.pedbikeinto.org
http://www.walkinginfo.org
http:/ /www bicyclinginfo.org
htep://www.pedbikeimages.org,
htep://wwwiwalktoschool.org
htep://www.walktoschool.org

Pedestrian Satety Roadshow
http:/ /safety.thwa.dat.gov/roadshow/walk

Transportation Equity Act for the 21st Century (1'EA-21)
http://www.thwa.dot.gov/tea2 |

Walkability Checklist
htep://www.rwif org/news/video/
walkabilicy TV jhoml

PROFESSIONAL ORGANIZATIONS

American Association of State Highway and Trans-
portanon Officials (AASHTO)
htep://www.transportation.org/aashto/home.nst/
Frontl’age

American Planning Association (APA)
heep://www.planning.org/

American Public Works Association
http://www.apwa.net/

American Trathic Satety Services Association
htep:/ /7 www.atssa.com/

Assaciation of Pedestrian and Bicycle Professionals
(APBP)
hittp://wwwoapbp.org/

Bicycle Federation of America/Natonal Center tor
Bicycling and Walking
htep://www.bikewalk org/

Human-Powered Transportation Committee of the
American Society of Civil Engineers
hetp://www.ascehpt.honzestead.com/

Institute of Transportation Engineers
heep://www.ite.org/
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League of American Bicvelists Vermont Bicvele and Pedestrian Coalidon

heep:/ Awvwwbikeleague.org/ heep:/ Awwwevtbikeped.org
National Center tor Bicyeling and Walking

heep:/ /wwwbikewalk org/

Victoria Policy Tnstituee
htrp://wwwviprorg
WALK Austin

hitp: /A wwwiocom/Z~smm/ walk

National Safety Council
heep: /7 /wwwonsc.org/

Parmership for a Walkable America Walkable Communites, Inc.

htep://wawwowalkableamerica.org hetp://wwwwalkable.org/

Transportation Research Board

LOCAL/STATE SITES

http://wwwtrb.org/ i . , ) :
P ) City of Boulder, CO, Transportation Planning

OTHER ORGANIZATIONS (INCLUDING ADVOCACY
ORGANIZATIONS)
AAA Foundation for Trathic Safety

hetp:/7wwwaaaatoundation.org/home/

America Walks

http://wwwamericawalks.org

heep:/ /w3 e boulder.co.us/publicworks/depts/
transportation.humnl

Ciy of Cambridge. MA, Environmental and Trans-
portation Division
hrep://Zwww.cambridgenma.gov/~CDD/envirotrans

City of Portland, OR Pedestrian Transportation Program

American Council of the Blind — Pedestrian Satery- hrep://wwwtrans.ci.portlind.or.us
hittp://wwwach.org/pedestrian . . . N
F &t City of Tallahassee, FL, Bievele and Pedestrian Program

Bicycle Helmet Safety Institure heep:/ Ztalgov.com/citytlh/ planning/ wans /bikeped/

heep:/ A wwwbhstorg ransbp.honl

Becter Environuentally Sound Transportation Florida Department of Transportation Pedeserian and

hetp://wwwbest.be.ca Bicycle Safery Program

Chainguard — Bieyele Advocacy Online litep://www dotstate. tlus/Safeny/ ped_bike/ped b

http://probicyele.com/ ike htm

Conservation Law Foundation Missourl Departiment of Transportation Bicvele/Pedes-
; ~ .- ) -
heep://www.clf.org trian Program
) . heep://wwwomodotstate.mo.us/othertransporta-
Massachusetts Bicvele Coalition L . o )
. ’ . tion/bicvclepedestriangeneralintormation.hom
heep://wwawmassbike.org
) _ I Maontgomery County, MDD, Residenual Traffie-Calim
Natonal Transportation Enhancements Clearinghouse e Proerins
- o Progr.
hrep:/ A wawwenhancenments.org T e : .
wtp:/wwwdpwr.comy/ TratPkgl W/ triage.hom
; = htep:// Ipwt A TrafiPkgl 2w/ tringe.he
Partnership tor a Walkable America . - .
p _ New York City Department of Transportation Pedes-
heep://wwwawalkableamerica.org . -
< rrian Information
Pedestrians Educatng Dirivers on Satety, tne, (PEDS) hetp:/Avewwonyegov. tml/dot/home. hounl
http:/ /wwwopeds.ore i . . ) ,
tpa/ 7w peds.org Oregon Departuent of Transportation Bicyele and

Rails to Irails Conservancy
heep: /A wwwerailerails.org

Surface Transportation Policy Project
http://wwwitransact.org

Transportation Alternatives Citizens Group (New York

Ciry Area)
http://wwwirransalt.org
Travis County (Ausain, TX) SuperCyelist Project
heep:/ A wwwielaustin, beus/bicycle /super.hem
Tri-Seate Transportation Campalgn (New York/New
Jersev/Connecticut)
htep:/ /wwwetste.org

Pedestrian Program

herp: /A wwwodotstate.orus/ techserv/bikewalk/
Wisconsin Departmient of Trmsportatie Bicvele and

Pedestrian Information

huep://wwwdot wisconsin.gov/modes/

pedestrian.hun

PEDESTRIAN AND BICYCLE LINK PA S

Bicvele advocacy websites provided by Chainguard-
hetp://probicyele.com/mamnet.homl

Bicycle educaton and satety sites provided by Chainguard
hep://probievele.cony/mameduhitm]
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Bicycling sites provided by Cyber Cyclery
hetp://www.cyclery.com/directories

Pedestrian and bicycle sites provided by TransAct
hetp://www.transact.org/issues/intro_hss asp

Pedestrian issues and organi:  ion provided by PEDS
hetp://www.peds.org/links.htm

State bicycle laws provided | Bicycle Coalition of
Massachusetts
hetp://www.massbike.org/bikelaw

PEDESTRIAN AND BICYCLE STUDIES AND
STATISTICS

Bike Plan Source Hot Topics provided by Tracy-
Willlams Consulting
hetp://www.bikeplan.cony/traxq.htm

BTS National Transportation Library Links to
Bike/Pedestrian Transportation Research
hep:/ /wwwtranseats.bts,  w/Databases.asp?Mode_
ID=7&Mode_Desc=Bike/Pedestrian& Subject_IID
2=0

DBurcau of Transportation Statistics
http:/ /www.bts.gov

Consumer Product Safety Commission Recreational
Safety Publications
hetp://www.cpsc.gov/cpsepub/pubs/rec_sfy html

National Bicycling and Walking Study Five-Year Status
Report
heep://www.thwa.dot.gov/environment/bikeped/s
tudy.htm

Nationwide Personal Transpo  tion Survey
htep://www.thwa.dot.gov/policy/ohpi/nhts/index
htm

Northwestern University Traftic Institute
hetp://server. traffic.norchwestern.edu/
PedSMART — Application ITS Technology to Pedes-
trian Safety
http://www.walkinginfo.org/ pedsmart/home htm
University of Michigan Transportaton Rescarch Institute
heep: //www.umich.edu/~industty/pedvis.html
Universicy of North Carolina Highway Safety
Research Center
http://www.hsrc.unc.edu/

GUIDES. HANDBOOKS AND
REF ES

There are a significant number addinonal resources
related to the topic of pedestrian safety and maobility,
Provided 1n this section are many of the national and
international guides, practitioner handbooks, research
reports, and other general references.

DOMESTIC GUIDES AND HANDBOOKS

American Association of State Highway and Trans
portation Ofticials, A Policy on Geometric Design of
Higlweays and Streets, Washmgton, DC, 2001,

American Association of State Highway and Trans
portation Othicials, Guide for the Developmieint of
Bicycle Facilitics, Washingron, DC, 1999,

Amierican Assaclation of State Highway and Trans-
portation Officials, Guide Specificarions for Bridge
Railings, Washingron, 1D, 1989,

Amncrican Association of State Highway and Trans-

portation Officials, Roadway Desion Cuide. 3rd i
tion. Washington, DC, 2002,

American Association ot State Highway and Irans-
portation Othicials, Standard Specifications for Higli-

way Bridges, j7th Edition, Washington, I2C, 2002,

American Planning Association, Bicycle faciliry  Plai-
ning, Planning Advisory Service Report 439,
Chicago, 1L, 1995,

Axclson, W, DA, Chesney, D.V. Galvan, J.B,
Kirschbaum, P.E. Longmuir, C. Lvons, and K.M.
Wong, Designing Sidewalles and "Tiails jor Access, Part [
of 1T Review of Existing Guidelines and DPractices,
Federal Highway Administration, Washingron, 12C,
1999, available online at hetp://www.thwa.dot.
gov/environment/bikeped/access- Fhom, accessed
June 10, 2004

Bowman, B.L.. I.J. Fruin, and C.V. Zegeer, Handbook o
Planuing, Desion, and Maintenance of Pedestrian Facil-
irics, Report No. FHWA-TP-88-01Y, Federal
Highway Administration, Washington, 1DC, March
1989,

Federal Highway Administration, Iniplementing Pedestri-
an fmprovements at the Local Level, Washington, DC,
1998,

Federal Highway Administration, Mawnal on Uniform
Traffic Control Devices for Streets and Highheays, Wash-
ngton, DC, 2003, available online at
http://mutcd.thwa.dot.gov. accessed August 2,
20004,
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Federal Highway Administration, Pedestrian /Bicydlist
Safery Resowree Set (C-ROM), Report No.
FITWA-SA-0G-005, ULS. Department of Trans-
portation, 2000, availuble online at
hetp:/ Zsatety.fhwa.dot.gov/tourthlevel/newprod.htm
Heet, accessed April 24, 2004,

Federal Highway Adnnmstration, Priorities and Caide-
fines jor Providing Places for Pedeserian to Talk Along
Streers aird Higlnpays, Washington, DC, September
15,1999 (drafit).

Florida Department of Transportation, Florida’s Pedes-
trian Planining and Desien Guitdelines, Tallahassee, FL,
1990,

Florida Departnient of Transportation, Florida School
Clrossing Greard Trainmg Gridelines, available online
at heep://vwawwdotstate. lus/Safery /ped
bike/brochures/ pdt/xingguard . pdf.

Harkey, 12, ] Mekemson, M. Chen. and K. Krull,
Pedestrian and Bicycle Crash Awalysis Tool (PBCAT)
[sers Mannal. Reeport No. FHWA-R13-99-192,
Federal Highway Administranon, Washingron, 12C.
June 2000,

Hawley, L., €. Henson, A. Hulse, and R Brindle,
Torwards Traffte Calming: A Practitioners” Mannal of
Inplentented Local AVvea Traffic Manageaent and
Blackspor Devices, Report No. CIRC126, Federal
Ofhce of Road Satety, Canberra, Avstralian Capital
‘Territory, Australia, 1992,

Instituce of Transportation Engineers, Design and Sajety
of Pedestrian Facilities: 1 Reconunended Praciice of the
Tnstinire of Transportation Engineers, Washington, 1,
March 1998,

Insticute of Transportation Engineers, " Guidelines tor
Prohibiton of Turns on Red,” ITLE Journal Vol 54,
No. 2. February 1984, pp. 17-19,

Institute of Transportation Engineers, Guidelines for
Residential Subdivision Sueet Desion: el TTE Recomn-
weided Pracrice, Washingron, DC, 1993,

Institute of Transportation Engueers, Caiddelines for
Uhan Magor Street Desigiv: An TTE Recommiended
Pracrice. Washington, DC, 1984,

Institute of Transportadon Engineers, The Tiaffic Safety
ToolBox: A Primer on Iraffic Safery. Washington,
1D 1994,

Institute of Transportation Engimeers, Traditional Neioh-
bortiwood Developsent Stieet Design Guidelines: Recom-
mended Praceice, Washington, DC. 1999,
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Institute of Transportation Engineers, Traffic Enginecring
Handbook, Prentice Hall, Englewood Clifts, NJ,
1999 (draft).

Institure of Transportation Enginecrs, Transportation and
Trafftc Engieering Handbook, Washington. DC,
1990,

Karplus, K., Guidelives for Choosing a Safe Bicyele Rouite
to School, available online at
hetp:/ A wwweese.ucse.edu/~karplus/bike /sate-
route-to-school.html, accessed April 06, 2004,

Kirschbaum, [.B., PW. Axclson, PE. Longmuir, K.M.
Mispagel, J.A. Stein, and DA Yamada, Designiig
Sidetvalles and Trails for Aecess, Part 11 of 1: Review of
Existing Guidelines and Practices, Federal Highweay
Administration, Washington, DC, 2001, available
online at http://www.thwa.dot.gov/environ-
ment/sidewalk2/, accessed June 10, 2004,

Maricopa Association of Governments, Pedestrian Area
Policies and Desion Guitdefines, Phoenix, AZ, Octo-
ber 1995,

National Committee on Unifornt Traffic Laws and
Ordinances, Uniform 1 ehicle Code, 1992,

National Cooperative Highway Research Program,
Plaiming and Inplemtenting Pedesirian Cactlities in
Subushan and Developing Rural Areas, Report No.
2948, Washington, DC, June 1987,

National Research Councll, Transportation Research
Board, Higtray Capacity Manual 2000, Washing-
ton, DC, 1999 (draft).

Office of Transportation Engineering and Develop-

ment, Pedescrian Program, Pedestrian Desion Guiide-
lines Notebook, Pordand, QR 1997,

Oregon Department of Transportation, Oregon Bicycle
and Pedestrian Plan, 1995,

Planning Division, Median Handhook, Florida Depart-
ment ot Transportation, Tallahassee, 'L, 1997, avail-
able online at heep://www.dotstate. fhus/plan-
ning/systems/sm/accman/pdfs/mhb_2.pdf,
accessed Apnal 23, 2004,

Pline, J., ed., “Chapter 13 edestrians.” Traffic Control
Devies Handbook. Institute ot Transportation Engi-
neers, Washington, DC, 2001,

Public Rights-of-Way Access Advisory Comnuttee,
Bueilding a True Conpmnnity, ULS. Access Board.,
2001, available online at hrep://wwwwaccess-
board.gov/ prowac/ commrept/

index. homn.
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Puget Sound Regional Council, Association of Wash-
ington Cities, and County Road Administration
Board. Pedestrian Facilities Guidebook: Incorporating
Pedestrians Into Washington's Transportation Systean,
Washington State Department of Transportation,
September 1997,

*School Trip Safety Guidelnes,” I'TE Journal, Institute
of Transportation Engineers, Washington, 13C,
[985.

Traftic Engineering Council Speed Humps Task Force,
Guidclines for the Design and Application of Speed
Humps, Institute of Transportation Engineers,
Washingron, DC, 19¢ ..

U.S. Access Board and the Federal Highway Adminis-
tration, Aecessible Rights-of-Way: A Design Guide,
Washington, DC, available online at
hetp://wwwaccess-board. gov/publications/
PROW%20CGuide/PROW Guide. htm, accessed
May 19, 2004,

US. Department of Justice, The Americans With Disabil-
iies Act Litle I Technical Assistance Mannal, Covering
State and Local Governments, November 1993,

Zegeer, C.V,, C. Seiderman, P Lagerwey, M. Cynecki,
M. Ronkin, and R Schneider, Pedestrian Facilities
User Guide: Providing Safery and Mobility, Federal
Highway Administration, McLean, VA, 2002, avail-
able online at hetp://www. walkinginfo.org/
pdt/peduserguide/peduserguide pdf, accessed April
23,2004,

Zegeer, C V., Portland Pedestrian Crossing Toolbox for
Pedestrian Program, Bureau of Transportation Engi-
neering and Development. City of Portland, June
1995.

INTERNATIONAL GUIDES AND HANDBOOKS
Cairney, B, Pedestrian Safety in Australia. Federal High-
way Administration, Washington, DC, January

1999,

Davies, 12.G., Research, Developiient, and Implernentation
of Pedestrian Safety Facilities 1 the United Kingdosm,
Federal Highway Administration, Washington, DC,
1999

Denmark Ministry of Transport, An Improved Traffic
Envirvonment—A Catalogue of Meas, Reeport 106,
Road Data Laboratory, Road Standard Division,
Road Directorate, Coperthagen, Denmark, 1993,

Denmark Ministry of Transport, Speed Managemens:
National Practice und Expericnces in Denmark, The
Netherlands, and iu the United Kingdom, Report No.

167, Tratfic Safery and Environment, Road Direc-
toratc, 1999,

Devon Counry Council Engincering and Planning,
Traffie-Calming Guidelines, Great Britain, 1991.

Dutch Centre tor Research and Contract Standardiza-
fion it Civil and Traflic Engineering, Sign Up for
the Bike: Design Manual for a Cycle-Friendly Infra-
stniicinre. The Netherlands, September 1994,

Federal Highway Administration, FHIA Srudy Tour for
Pedestrian and Bicyclist Safery i England, Germany,
anid the Netherlands, Reeport No. FHWA/PL-
Y3/0006, Washington, DC, 1994

Gilleran, B.E and G. Pates, Bieyeling and Wialking it the
Nineties and Beyond: Applying Scandinavian Experi-
enice to America’s Chlallenges, Federal Highway
Administration, Washington, DC, Januarv 1999,

Hummel. T., Durch Pedestrian Safety Research Review,
Federal [ lighway Administracon, Washington, DC,
January 1999

Standards Association of Australia, Austradian Standard:
Manual of Uniform Traffic Cosrrol Deviees, Part 13
Local Area liaftic Manaoement, North Svdney, Aus-
tralia, 1991,

Transportation Association of Canada and the Canadi-
an Tnstitute of Transportation Engineers, Canadian
Cetide o Neighbourlood Traffic Calming, December
1995,

Van Houten, R. and 1. Malenfant, Carradian Rescarch
on Pedestrian Safery, Federal Highway Administra-
tion, Washington, DC, January 1999,

ARTICLES. RESEARCH REPORTS AND GENERAL

REFEI._.1L.s

American Association of State Flighway and Trans-
portation Otheials, Right-Turn-on-Red Task
Force, Safety and Delay Tmpacts of Right-Thrn-on-
Red Waslungron. DC, 1979,

American Society tor Testing and Materials, Standard
No. ASTMI501-9%9¢1, Standard Specification for
Nighitinte Pliotomerriv Performanee of Retroreflective
Pedestrian Markings for Visibility Enhancement, West
Conshohocken, PA, 2003, available online at
htep://wwwastim.org, accessed July 23, 2004,

Applevard, 1., Livable Strers, University of Calitornia
Press, Berkeley, 1981,

Barlow, .M., B.L. Bentzen, and L. Tabor, Aceessible
Dedestrian Sigrals: Synthesis and Guide to Best
Practice, Transportation Research Board, Washing-
ton, DC, August 2003, available online at
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herp:/ /wwwowalkinginfo.org/aps, accessed August
2, 2004,

Benteen, B3, ] Barlow, and L. Franck, “Addressing
Barriers to Blind Pedestrians at Signalized Inter-
sections,” I'TE Journal, September 2000),

Bentzen, B.L., J. Barlow, and L.S. Tabor, Detectable
IWarnigs: Synthesis of ULS. and Tnternational Pracrice,
ULS. Access Board, Washington, DC, 2000,

Blomberg, L1, AL e, and ILE Preusser, Conspicuity

for Pedestrians and Bicyclists: Defivition of the Problen,
Development and Test of Counterneasures, Report

No. DOT HS 806 563, NHTSA, Washington. DC,

1984,

Blomberg, R.D., DT Preusser, A. Hale, and WA, Leat,
Experimental Field Test of Proposed Dedestrian Safoty
Messapes, NHTSA, Washington, DC. 1983,

Bowman, B.L. and R.L.Vecellio, “Effects of Urban and
Suburban Median Types on Both Vehicular and
Pedestrian Safety)” Transportation Research Record
1445, TR DB, National Research Council, Washing-
tor, DC, 1994, pp. 169-179.

Bowman, B.L., 1.]. Fruin, and C.V. Zegeer, Planming,
Design, aud Matntenance of Pedestrian Fadlitics,
Report No. FHWA-IP-88-014, Federal Highway
Admumstration, 198,

Brite, J., A. Bergman, and J. Moftat, “Law Enforcement,
Pedestrian Satetv, and Diriver Compliance wich
Crosswalk Laws: Evaluation of a Four-Year Cam-
paign in Seactle,” Transportation Research Record
1483, TIRB, National Research Council, Washing-

ton. DC, 1995,

“Bronx ‘Safe Rontes To School” Campaign Blazes
New Path,” Trnsportation Alrernatives YMagazine,
September/October 1998, pp. 12-13, available
online at http://www.rransalt.org/press/maga-
zine/985SepQct/12-13ateroutes.heml. accessed
April 6, 2004,

Brookline Transportation Department, Neightborhood
Traffic Calining Program for Residential Streers, Town
of Brookline, MA, 1990,

Browntield, D], " Environmental Areas: Interim
Report on a Before-After Accident Study,” Traffic
Fngineering and Control Vol. 21, No. 5, May 1980).

Burden, D, Walkable aund Bicycle-Friendly Cemmunitics,
Florida Department of Transportation, 1996.

Burrington, S.H., "Restoring the Rule of Law and
Respect tor Communities in Transportation,”
Environmental Law Journal Vol. 5, No. 3, New York
University, 19906,

Campbell, B., C.V. Zegeer. H. Huang, an. M. Cynecki,
A Review of Pedestriun Safery Research i the ULS.,
Submitted to Federal Highway Administration,
March 2002,

Campbell. B.. C.V. Zegeer, H. Huang, and M. Cynecki,
Pedesirian Safery Rescarch in the ULS, Federal High-
way Administration. Washington, 1DC. 1999,

Carroll, J. and B. Bentren, The Braille Forim, Vol. 38,
American Council of the Blind Survey of Signal-
ized Intersection Accessibility, 1999, pp. 11-15.

Centre 1'Erudes Techniques de 'Equipment de
FPOuest, Evolution de la Sécurité Sur Les Carrcfotirs
Giratoires. Centre IY'Erudes Techniques de 'Equip-
ment de ['Ouest, Nantes, Frauce, 1986,

Citizens Advocating Responsible Transportation
(CART), Huffic Caluring—The Selution to Urban
Traftic and @ Near UVision for Neiehborhood Livabiliry,
Ashgrove, Australia, 1989 (reprinted by Sensible
Transportation Options for Peaple (STODP}, Ore-
gon, 1993).

City of Cammbridge, MA, Preliminary Results: Effecrs of
Columibia Streer Traffic Calmiinig Project oir Driver
Behapfor, 2000

City of Portland, Offices of Transportation, Transporta-
tron Engineering and Development, Pedestrian
Transportation Program, Portland Pedesreian Master
Plan, Pordand, O, June 1994,

Clarke, A, and M.]. Dornteld, " Case Study No. 19:
Trattic Calming. Auto-Restricted Zones and
Orther Trathie Management Techniques — Their
Eitects on Bicycling and Pedestrians,” Narional
Bicyeling and Walking Study, Report No. FITWA-
PID-93-025, Federal Highway Administraton,
Washington, DC, January 1994,

Cleven, A.M. and 1L 1. Blomberg, “Case Study No. 12:
Incorporating Consideration of Bicyclists and
Pedestrians into Education Programs.” National
Bicycing and Halking Sindy. Report Na.
FHWAPD-92-0306, Federal Higlhiway Administra-
tion, Washington, 1D, 1942,

Chine, E.,"Design of Speed Humps...Or The Kinder,
Gentler Speed LHump.” Presented at the 430 Cali-
Sornia Symposium on Transportation Issnes, May 12-
14, 1993,

Conservaton Law Foundation, Ciry Reues, Crry
Rights: Building Livable Neigliborlioods and Envivon-
mental Justice by Fixing Tansportation, June 1998,

Conservaton Law Foundation, Road Kill: How Solo
Driving Runs Down the Lronony, May 1994,
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Conservation Law Foundacion, Take Back Your Srreces:
How o Protect Connnnnidties From clsphalt and Tiaffic,
May 1995,

County Survevors Soaiery, Traffic Cabiiing in Pracrive,
Landor Publishing Led., 1994

Deltt Ministry of Transport, Public Works and Warer
Management, Criies Make Roonr for Cyclists, Delfe,
The Netherlands, August 1995,

Denmiark Minisery ot Transport, A Iniproved iajtic
Livironment: o1 Canilogre of Idvas. Traftic Satery and
Environment, Road Pirectorate. 1993,

Denmark Minisory of Transport, Bieyele Markings: Safery
Eftects ar Signalized Intercections, Trathie Safety and
Cnvironment, Road irectorate, 1996,

Denmark Ministry of Transpore, Safery of Clydlists in
Urban Areas: Danish Experiences. Trattic Satery and
Enviromnene, Road Directorare, 1994,

Denmark Ministry of Transport, The Tiafhe Safery Ejfecis
of Bicyele Lanes in Urbarr Aicas, Trathic Safery and
Emvironment. Road Directorare, 1940,

Desten Comnussion, Engmeermyg Department and
Stratewic Planning Oflice, Making Srcers thar Hork,
Seattle, Washington. April 1995,

Duperrex, O, L Robertscand E Bunn, " Satery Educa-
tion of Pedeserians for Injury Prevenuon,”
Cochrane Review. The Cochrane Library, 2002,

Eunewiche, 12, Reclaiming Our Clities and Towns: Betier
Living 11ith Lesy Tiaffic, ™New Saciery Publishers,
Philadelphia, PA. 993,

Fngwicht, [, What Is Second-Generation Trathie-
Calmmg? ™ Creative Conrpninities Dirernational, avail-
able online at heep:/ /v lesserathic.com/Arti-
cles/Traffic/SGTC htm, accessed April 06, 20040,

Euvironmental Working Group, Bicvele Tederadon of
Anterican and Surtace Transportation Palicy Pro-
ject, Share the Road: Lers Make America Bicycle
Frivadly, Mav 1997,

Federal Highway Administration, A Revicir of Dedestrnan
Safery Research in the ULS. and Abioad  Washington,
D Februavy 19949,

Federal Highway Adminiseration, Bicpde Safery-Related
Researcl Synthesis, Washington, DO April 1995,
Tederal Highway Admunstracon, Bicpeling & afking
the Nineries and Beyond: Applying the Scandinavian
FExpertence o Awerica’s Clrallenge, Washingron, DL

November 1994

Federal Highway Adminstratgon, “Case Study No. 12

[ncorporanng Consideration of Bicyelists and

Pedestrians into Education Programs,” Narional
Bivyeling and 1Talking Stiady. Ieeport No. FHWA
345 120, 85904 Washington, DX 1943,

Federal Highway Adminiseration. " Case Study No. 19:
Trattic Calning, Auto-Restricred Zones and
Orher Trathe Management Techniques,” Nationaf
Bieyeling and 1 alkine Studp, Washingron, DC, 1994

Federal Highway Administraonon, “Case Study No. 21
Integrating Bicvele and Pedestrian Considerations
Into State and Local Transportation Plnning,
Dyesign, and Operations.” Nattonal Bicyeling and
Walking Sridy, Washingron, [DC. 1994,

Federal Highway Admunstauon, Flexibility in Higlneay
Desion, Washingron, [DC, 1997,

Federal Highway Adminiscracon, Older Pedestrian Char-
acteristics for Use tu Flieleay Design, Weport No.
FITWA-R1Y-93-177 Washington, DC, 1593,

Federal Highway Adnnnsoration, Safery Effectivencss of
Hielay Desion reanres, T elinme VT Pedestrians aind
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INTRODUCTION

BASIC PRINCIPLES

According to the American Association of State High-
wav and Transportation Othcials” (AASHTO) A Policy
on Geometric Design of Highways and Sereets (abso
known as “the Green Book™): " Providing safe places for
people to walk is an essential responsibility ot all gov-
ernmicnt ennnes pivolved m constructing or regulatimg

the construction ot public rights-ofway.”

It is a basic principle that there be well-designed, sate
places for people to walk along a1l public rights-of-wav.,
[tow this will be accomplished will depend upon the
type of road, whether it 1s new construction or a retro-
fitted area, and funding avatlabihty.

On February 24, 1999, Federal Highway Adnunistration
(FHWA) Admimstrator Kenneth R.Wykle, in 2 memo-
randum to FHWA ficld offices, stated, “We expect every
transporiation agency o make  accommodations  tor
bicyeling and walking a routine part of their planning,
design, construction. operations, and maintenance activ-
ities.”" Again, in February 28, 2000, Administracor Wykle
sent a memorandum to the feld offices in transmitting
the new Design Guidance Language called tor m the
Transportadon Equity Act tor the 21st Century (1'EA-
21). The guidance. enttled “Accommodating Bicycle
and Pedestrian Travel: A Recommended Approach—A
U.S. DOT Policy Statemnent on Integrating Bicyeling
and Walking Into Transportation Infrastructure,” states
that bicyeling and walking facilities will be incorporated
into all transportation projects unless “exceptional cir-
cnstances” exist. The exceptional circumistances are
spelled out, and he asked the division offices to work
with State departments of transportation (1DOTs) in the

implementation of the guidance.

Government agencies at the State, regional, and local
level are developing regulations for tunding, installing,
and recrotitring sidewalks. Because there 15 a grear need
to mmprove sidewalk facilities, it 15 important for these
transportation agencies to direct funding to sidewalk

improvement and installaton projects thac will be most

beneticial to the safety and mobility of all citizens.

This docuruent s mtended o provide agencies at the
State, regional, and local tevels with tools they can use to
develop guidelines for creating places tor people to walk.
This document is limited to creating guidelines for side-
walks, which addresses only one major pedestrian need;
other needs that merit turther consideration include the
ability to cross a street and intersection design.

Many communities may wish to revisic their roadway
planuing and rehabilitation eriteria. Policies, standard
plans, subdivision  reguladions, and  right-ot-way
requirements should be considered to make sure that
sidewalks are mcluded mnew construction and reha-

bilitaoion projects.

A. GOALS AND OBJECTIVES

Tipreally. communities should focus on: (1) unproving
conditons for people who are currenty  walking
(including improved accessibility to sidewalk facilites for
pedestrians with  disabilities). (2) increasing levels of
walking, and (3] reducing the number of crashes involv-
ing pedestrians. Setting targets will help in the develop-
ment of eriterta for mstalling and retrofitting sidewalks.

B. PEDESTRIAN FACILITIES
There are several wavs o which pedestrians can be

accommodated in the public right-orf-way:

[ Sidewalks— Sidewalks, provided on both sides of
a street, are generally the preferred pedesorian facili-
ty. They provide the greatest degree of comfort for
pL‘dC\tl‘lJH\ d”(_l t]l(.' ].)I'C\(.'I]L‘L' ()F \1(.1C\.V;l”’(5 I]JS I)Ccl]
assoctated with mereased safery for pedeserians. The
Uniform Vehicle Code defines o sidewalk as that
portion of a street between the curb hncs, or the lat-
cral lines of a roadwav, and the adjacent property
lines. intended for use by pedestrians. In most cases,
sidewalks are paved. usually 1n conerete. To comply
with Federal Americans swith Disabilicies Act (ADA)
guidelines, newly constructed sidewalks must be
accessible to people with disabilines.

io

Off-Road Paths— An off~road path—paved or
unpaved—can be an appropriate factlicy in rural or
low=density suburban areas. Paths are generally set
back trom the roads and separated by a green area or
trees. Paths can be flexible 1 char they can deviate
trom the exact route of a road in order to provide
more direct aceess tor key desunations. Paths thar
cenerally tollow the roadsvay aligniment are some-

times known as Uside pachs.”

>

3. Shoulders— Wide shoulders on both sides of a
road are the minoum requiremenc for providing at
least a possible place for people to walk. They are not
as sate as paths or sidewalks. but they are berrer than
nathing. Shoulders are also beneticial for motorists
and bicvelists, and future sidewalks or paths should be
created in addition to. not ta replace the shoulders.
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4. Shared Streets— In very limited unusual circuni-
stances, it may be possible to allow shared use of a
street for people walking and driving. These are
usually specially designed spaces such as pedestrian
streets or “woonerfs,” and guidelines tor developing
these kinds of places can be found elseswhere m the
FHWA's Pedestrian Facilines Users Guide: Provid-
ing Safety and Mobility.

C. NEW CONSTRUCTION AND RETROFITTING

Places for people to walk should be provided m all new
construction. Retrofitting will require priorites to be
set, and these guidelines are intended to help idenrify
where the need is greatest for adding sidewalks and

other facilities.

NEW CONSTRUCTION

A. NEW SIDEWALK INSTALLATION

All new construction must include places for people to
walk, on hoth sides of a street or roadway. New con-
struction in urban and suburban areas should provide
sidewalks. Recommended guidelines for new sidewalk
and walkway installation are given in Table | on the fol-
lowing page.

B. PHASED DEVELOPMENT OF SIDEWALKS

In developing arcas and rural arcas, 1t may be accepe-
able—although less desirable—to start with shoulders
and unpaved paths and then phase in sidewalks as devel-
opment accelerates. Criterta for installing sidewalks
along with new development should be implemented
with the following in mind:

1. Space for Future Sidewalks— Space for tuture
sidewalks miust always be secured and/or reserved
when @ new right-of-way is being created or an
existing one is being developed. If roadways are to
be widened, additional right-of-way must be
acquired; existing sidewalks should not be narrowed

to accomnmaodate a wider roadway.

o

“Triggers” for Future Sidewalks— In rural set-
tings, if sidewalks are not installed ac the time of
development, guidelines are needed to deternmine
when sidewalks will be required and how they will
be funded. For example, sidewalks might be required
on residental strects once an arca has a density of
more than four dwelling units per acre and on arte-
rial streets once they are within a school walking

zone or have transit service,

3. Funding for Futare Sidewalks— If sidewalks are
not installed at the time of development, there need
to be clear regulations as to who (developer, proper-
ty owners, or govermuental agency) will pay for the
sidewalks. Whooever s paving for the road must pay
for the sidewalk. [f there 1s money tor a road, there
is money for a sidewalk. Developer contribunions to
sidewalks must be set aside in an account at the time
of development.

C. RETAINING RURAL CHARACTER

There is a desire in some residental developments to
retain a rural atmosphere. Very often this occurs in places
that are not traly rural, but rather suburban or exurban
(they may have been rural before being developed). Fre-
quently, 1t 15 1 such places that pedestrian crashes occur
that are directly atmributable to pedestrians not having
places to walk. To address both the goal of having safe
places to walk and that ot the conmmunity to retain a cer-
tain atmosphere, path svstems can be developed that do
not laok like tradicional sidewalks, but do meet walking
needs. Even in rural areas, people do want to walk and
such facilides should be provided.

Develapers in outlying areas may argue that the land use
will never fully develop into a pedestrian area. Given that

people walk despite nor having facilities—for exercise,
going ro friends” houses, accessing wransit, ete.—-it is nei-
ther rational nor acceptable to build places that do not
have places for people to walk. Residential developments
that were added in suburban areas, until recently, tvpical-

ly had sidewalks and tunctzoned very well,

Sidewalks may not be needed on short residental cul-
de-sacs (61 11 [200 1t] or less), 1f there 1s a system of trails
behind the houses and driveway aprons are properly
constructed tor pedestrians with disabilities. Hlowever, it
is ot a good practice to have an entre neighborhood
without sidewalks.

D. SIDEWALK CONTINUITY

Sidewalks should be continuous: terruptions may
require pedestrians to cross a busy arcerial street mid-
block or at an unsignalized location to continue walk-
ing. Sidewalks should also be fully accessible to side
streets and adjacent sidewalks and buildings.

RETROFITTING SIDEWALKS

Many of the streees buile i recene decades do not have
sidewalks, and these streets need to be retrofitted. In
other cases, existing sidewalks need to be replaced.

Pedestrian Safety Guide and Countermeasure Selection System
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Table 1. Recommended Guidelines for New Sidewalk/Walkway Installation.

Roadway Classification and Land Use

Rural Highways
(< 400 ADT)

Rural Highways
(400 to 2,000 ADT)

Rural/Suburban Highway

(ADT » 2,000 and

less than 1 dwelling unit (d.u.) /
.4 hectares (ha) [1 d.u. / acrel)

Suburban Highway
(lto4ddu./.4ha
f1 to 4 d.u. / acrel}

Major Arterial (residential}

Urban Collector and Minor
Arterial (residential)

Urban Local Street
{residential — fess than
1 dwu. /.4 hall d.u. /acre])

Urban Local Street

{residential — 1 to 4 d.u.
/.4 hall to4d d.u. ! acre])

Local Street

(residential — more than

4 du./.4halddu. /acrel)
Aill Commercial Urban Streets
All Streets in

Industrial Areas

1 acre = 0.4 hectares (ha)

Sidewalk/Walkway

Shoulders preferred. with
minimum of 0.9 m {3 ft).

1.5-m (5-ft) shoulders preferred,

minimum of 1.2 m (4 ft) required.

Sidewalks or side paths preferred.
Minimum of 1.8-m (6-ft)
shoulders reguired.

Sidewalks on both sides required.

Sidewalks on both sides required.

Sidewalks on both sides required.

Sidewalks on both sides preferred.

Minimum of 1.5-m (5-f1)
shoulders required.

Both stdes preferred.

Sidewalks on both sides required.

Sidewalks on both sides required.

Sidewalks on both sides preferred.

Minimum of 1.5-m (b-ft)
shoulders required.

Future Phasing Requirements

Secure/preserve right-cf-way
(ROW) for future sidewalks.

Secure/preserve ROW for
future sidewalks.

Secure/preserve ROW for
future sidewalks.

Secure/preserve ROW for
future sidewalks.

Second side required if density
becomes greater than 4 d.u. /

A4 ha (4 d.u. / acre) or if schools,
bus stops, elc. are added.
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Establishing priorities tor installing sidewalks involves
three steps: (1) develop a prioriuzed st of criteria, (2)
develop a methodology tor using the criteria to evaluate
potential sites, and {3) create a prioritized list of sites for
sidewalk mmprovements,

A. CRITERIA

The tollowing are suggested criteria for establishing pri-
ortties, Select three or more of them when developimg
your own set of criteria. The key 1s to select crieeria that
produce the outcomes desired for your community:

1. Speed— I'here 15 a direct relacionship between speed
and the number and severity of crashes; high-speed
factlities may rank higher it speed is a criterion.

'[\J

Street Classification— Artenal streets should take
precedence because thev generally have  higher
pedestruan use (due to more commercial uses), have
a greater need o separate pedestrians from motor
vehieles (due to higher tratfic volumes and speeds),
and are the main links iz a community.

3. Crash Data— Pedestrian crashes seldom occur with
high frequency at one location, but there are clearly
locadons where crashes occur due to a lack of side-
walks. Usually: there is a pattern of pedestrian crash-
es up and down a corrdor, indicating a need to pro-

vide sidewalks throughout, nat just at crash locations.

4. School Walking Zones— School walking zones
tvpically extend trom residential areas to an elemen-
tary school. Children are especially vulnerable, mak-
ing streets {especially arterials) in these zones prime
candidates tor sidewalk retrofitring,.

5. Transit Routes— Transit riders need sidewalks to
access transit stops.  Arterials used by transit are
primie candidates for sidewalk retrofitting.

6. Neighborhoods With Low Vehicle Ownership—
Twenty percent of the US. population has a disabil-
1ty and 30 percent of our population does not drive,
Walking is the primary mode of transportation for
many ot the people in this country. Peaple with dis-
abilities live throughout the communiry. If they are
not seen 1 the conmuniry, it may be due o the fact
that adequate facilities are not provided. In addition,
car ownership 15 lower and crash rates are often
ligher i low- and moderate-income neighbor-
hoods with lots of children. Therefore, some loca-
tions with high pedestrian use (neighborhoods with
more children and elderly persons and where vehi-
cle ownership 15 low) should be given special con-
sideration for sidewalks.

=~

Urban Centers/Neighborhood Commercial
Areas— Areas ot high commercial activity generate
high pedesurian use, even if they are primarily
motorists who have parked therr car. Sidewalks are
needed to mmprove safery and enhance the cconom-

ic viability of these areas,

#.  Other Pedestrian Generators— Hospitals, com-
munity centers, Hbraries, spores arenas, and other
public places are natoral pedestrian generators

where sidewalks should be given priority:

9. Missing Links— Instlling sidewalks to connect
pedestrian areas to each other creates continuous

walking systems.

10. Neighborhood Priorities— Laocal residents may
have a sense of where the most desirable walking
routes exist. Neighborhood groups or homeowners
associations can provide a prioritized list of locations
where they see a need for sidewalks. Agencies should
be caunous about using dus criterion, as 1t is not
desirable to let neighborhood  pressure override
addressing a key satety concern. However, it may be
usctul to monitor requests from pedestrians with dis-

abilities.

B. METHODOLOGY

The two reconmnended methodologies for selecting loca

tions for improvements are: (1) the overlapping priorities
method, and (2) the points method. Establishing priorities
should consume only a small percentage of a program
budget—the level of effort put into prioritization should
be proportionate to the size of the capital budger.

There is no single right way to select which criteria to
use when developing priorities. The criteria and
methodology should balance satety measures, such as
vehicle speeds and pedestrian crash data; pedestrian
usage measures, such as proximity to schools or com-
mercial areas; continuity between origing and destina-

tons; and accessibility tor pedestrians with disabilitics.

1. Overlapping Priorities Method— The casiest
and cheapest way to identify overlapping priorities is
through graphical representation: the intene is o
identifv locations that meer multple criteria. This
methodology s especially useful i cases where
there s not a lot of staff dme and funding, for
detaled analysis. I can be accomplished using a GIS
system or it can be done by hand.

The best way to describe this methodology 15 by
example.  Assume that priorities are going to be
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developed based on transit routes, proximi-
ty to schools, people with disabilities, and
neighborhood commercial areas. Start wich
a map of vour jurisdiction. Using a caolor
pen, identify those arterials that have high
transit use; draw a halt-mile circle around
everv elementary school and arcund loca -
tions that attract people with disabilites;
and color in the neighborhood conunercial
arcas. This visual approach will make arcas
of overlapping priorities become immedi-
ately clear. The streets withour sidewalks
within the overlapping arcas are the highest
priority tor retrofitting sidewalks.

Points Method— A weighted points sys-
tem can be used where staff time and fund-
g are available tor more detailed analysis, or
if there is 2 large amount of capital available
tor sidewalk construction. If there are a lot of
competing  projects. a maore sophisticated
point svstem can be used to explain to the
public why certain projects were funded and

others were not,

A point system can be developed in many
ways; the system should be simple and pro-
duce desired outcomes. Any and all of che
criteria listed ebove can be assigned a range
of numbers and then be used to analyze the
need for unprovement at given locations.
For example, a corridor could be assigned
points based on the number of “walking
along roadway™ crashes over a 5-year peri-
od, the numbcr of buses that travel the cor-
ridor during peak tmes, and the proximity
to elementary schools. This method is tinre-
consunung because it will be necessary o
analyze multiple locations with sidewalk
needs to create a list of priority projects.

Prioritized List— Both the overlapping
priorites and the points methods will pro-
duce an munal hst of prioriized projects.
The next step is to refine the list so that ic
works. using commion scnse. One impor-
tant consideration 15 that when roadways
are resurtaced, rehabilitated, or replaced,
curb ranips must be added it there are
pedestrian walkways. In addition, the U.S,
Deparunent of Justice considers bus stops
to be pedestrian walkways requiring access
for people with disabilities, so areas near

Seattle Example

Seattle recently compieted an inventory of all sidewalks in the
city using a three-step process:

1. An intern was hired to review aerial photographs to deter-
mine whether a sidewalk existed. This information was
then recorded as a new layer on the existing GIS street
database.

2. The intern field-checked all locations where there was some
uncertainty regarding the presence of a sidewalk (about 10
percent of the aerial photographs were not clear).

3. Each of 13 neighborhood groups that cover the city were
given a draft copy of the inventory and were asked to check
for errors.

The total effort took the equivalent of one full-time person
working for & months in a city of 530,000 population, 218.3
km< (84.3 mi?) of land use and 2,659 roadway kilometers
{1,652 roadway miles) [1,934 residential street kilometers
(1,202 residential street miles) and 724 arterial kilometers
(450 arterial miles)1. Once the inventory was completed, the
information was combined on a map with three other types of
information:

1. School Walking Zones: A colored circle identified a half-
mile area around each school.

2. Pedestrian Generators: A second color was used to identify
a half-mile area around key pedestrian generators, such as
hospitals, libraries, and community centers,

3. Neighbotrhood Commercial Areas: A third color was used to
identify the dozen neighborhood commercial areas in Seat-
tle {about one for each of the major neighborhood areas).

Once the map-was printed, it was very easy to see where the
three colors overtapped, two colors overlapped, etc. The final
step was to have the computer calculate the sidewalk defi-
ciencies in the overlapping areas. They found, for example,
that there were less than 3 km (2 mi) of arterial streets that
were within school walking zones, a pedestrian generator area,
and a neighborhood commercial area that did not have side-
waltks on either side of the street.

There were nearly 4.8 km {3 mi) of arterial streets that were
within school walking areas, but outside of neighborhood com-
mercial areas and pedestrian generators that did not have
sidewalks on either side of the street. This was compared to a
citywide deficiency of more than 32 km (20 mi) of arterial
streets that lacked sidewalks on both sides of the street.

By developing these and other numbers, the pedestrian program
was able to put together packages of information that demon-
strated what could be accomplished with additionai funding.
What everyone thought to be an unsolvable multi-miilion-dollar
problem was reduced to a series of smaller, fundable projects
that decisionmakers could endorse. The result was increased
funding and a new optimism that meaningful progress could he
made on solving Seattle’s sidewalk deficiencies.
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transit should be given prioricy accordingly. Improv-
ing pedestrian crossings. particularly  on arterial
streets, may also be an important part of some proj-
ects. Other important questions include: Are prior-
ity locations ones that night be expected? Are there
many surprises? Are priority locations m line with
community prioritics and expectauein? Are some
priorities at locations with very low pedestrian use?
If the answer to these questions is "ves," then the
criteria or the methodology should be evaluared and
possibly  revised to create outcomes that better
reflect expectations and destres, The methodologies
should be used to prioriuze known needs. not o
create a new set of prioritics that don’t make sense.

The final step is to create packages of tundable proj-
ects. The prioritizaton process should result 11 rea-
somable packages that decision-makers can embrace
and support. For example. it may be possible to install
adewalks on both sides ot every arterial within a
half-mile of every elementary school for 5 million
over a period ot 5 vears, Or. it may be possible to
replace sidewalks in neighborhood commercial arcas
for $2 million over a period of 3 vears. The objec-
tive 15 to take what mav appear to be an unsolvable
problem (endless need for more tunds) and o pack

age 10 in such a way that it begins w address some of

the most critical pedestrian needs in a commnunicy

SIDEWALK DESIGN GUIDELINES

SIDEWALK PLACEMENT IN LARGE
AND SMALL CITIES

Contnuous sidewalks should be placed along both sides
of all tully improved arterial, coliector, and Jocal streets 1n
urban and suburban areas. Sidewalks should connect to
side streers and adjacent buildings. Accessible crossings
should be provided across median slands, frontge road

medians, and ocher rased 1slands.

SIDEWALKS, WALKWAYS, AND SHOULDERS IN
RURAL AREAS

A sate walking area must be provided outside the motor
vehicle tratfic travelway Sidewalks along rural roads
should be well separated from the travelway. Isolaced res-
idential areas should have a pedeserian connection ro the
rest of the rural communiry tor school access, shopping,
and recreational trips.

An off-road path—also known as a “side path™—is a
type of walkway used in some rural settings. This pach
may be paved or unpaved, and is separated from the

roadway by a grass or landscaped sirip without curbing.
This maintains a rural look, but is safer and more com-
tortable than a shoulder.

A paved or unpaved shoulder should be provided as a
minimum along the road. Paved shoulders are preferred
to provide an all-weather walking surface, since they also
serve bicyelists and improve the overall safety of the
road. A 1.5-m- (5-ti-) wide shoulder 15 acceptable tor
pedeserians along low-volume rural Inghways. Greater
width, up to 2.4 to 3.0 m (8 to 10 ). 15 desirable along
high-speed highways, particularly with a large number of
trucks. An edgeline should be marked to separate the

shoulder from the tavelway.

SIDEWALK WIDTH

The width of a udewalk depends primarily on the num-
ber of pedestrians who are cxpected to use the sidewalk
at a given tme — high-use sidewalks should be wider
than Tow-use sidewalks, "Sereet furniture”™ and sidewalk
cates vequire extra widdy, too, A sidewalk width of 1.5
m (5 1) is needed for ewo adult pedestrians to comtort-
ably walk side-by-side. and all sidewalks should be con-
structed to be at least this widch, The minimum side-
walk widths for ares large and small are:

Local or collecror streets 1.5 m (5 1t)

Arterial or major streets 1.5 to 2.4 m (6 to 81T

CBD arcas 24037 m (8o 12 f)*

Along parks. schools, and other
2410 3.0m (8w 101f)

major pedestrian generarors

*24-m (8-t minmuny in commercial arcas with a
planter strip, 3.7-m (12-ft) minimum i commercial
areas with no plinter strip,

Fhese widths vepresent a clear or unobstructed width.
Pomt obstructions may be acceptable as long as there 1s
ateast 914 mm (36 1) for wheelchatr maneuvering (no
less chan 1219 mum (48 i) wide as a whole); however,
cvery attemnpt should be made to Jocare soreetlights, util-
ity poles, signposts. fire: hydranes, nail boxes, parking
meters, bus benches, and other street furnicure out of the
sidewalk, When that 1s not possible, sidewalk turnishings
and other obstructions should be located consistenty so
that there s a clear travel zone tor pedestrians wich
vision impairments and a wider sidewalk should be pro-

vided to accommodate this hine of obstructions.

Simtlarly, when sidewalks abut storetronts, the sidewaik
should be built 0.6 m (2 1) wider to accommodate win-
dow=shoppers and to avoid conflicts with doors opening
and pedestrians entering or leaving the buildings.

Pedestrian Safety Guide and Countermeasure Selection System
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Manv 1.2-m (4-11) sidewalks were built in the past. Ths
width does not provide adequate clearance room or
mobility for pedestrians passing in opposite directions,
All new and retrofitted sidewalks should be 1.5 m (5 f1)

teet or wider.

SIDEWALK BUFFER WIDTH

Butters between pedestrians and motor vehicle trathe are
important to provide greater lovels of comtort, security,
and satety to pedestrians. Landscaped bufters provide a
space for poles, signs. and other obstructons; they serve
as a snow storage area; and cheyv protect pedestrians from
splash. The ideal width of 1 planting strip is 1.8 m (6 fo).
Minimum allowable Jandscape butter widchs are:

Local or collector streets 0.6 o 1.2 m (2 o 4 1)

Arterial or major streets 1.2t 1.8 m (4o 6 1)

With 1 landscaped butter herween the sidewalk and the
street, care must be taken to ensure that the bus stops are
tully accessible to wheelchatr users and have connec

tions to the sidewalk. [rrgation mayv be needed inareas
of low precipitarion.

Butters also provide the added space to make curb ramps
and landings accessible. When the ramps and landings
are designed properly, they are also better urilized by
those pushing strollers or pulling carts and luggage,

o

If o planting strip is not provided between the sidewalk
and roadway, then the sidewalk width should be a min-
num of 1.8 m (6 {1).

Where landscaped sidewalk buffers cannot be provided
due to constraings. on-street parking, a shoulder, or a bike
lane can serve to bufter pedestrians from motor vehicle

trattic lanes.

SIDEWALK SURFACE

Concrete 1s the preferred sidewalk surface, providing the
longest service lite and requiring the least amount of
maintenance. Asphale is an aceeptable walksvay surface
i rural arcas and in park settings, and crushed granite
may also be an acceptable all-weather material in parks
or rural areas, but they gencerally require higher levels of
maintenance and are less desirable for wheelchair users.

Sidewalks may be constructed with bricks and pavers if
they are constructed to avoid setting; bricks should be
casy to reset or replace 1if they cause a rripping hazard.
Also, bricks and/or pavers can cause vibrations that are
painful tar pedestrians who use mobility aids and, there-
fore, it may be appropriate to use bricks or pavers only

for sidewalk borders in certain situations,  There are
stamping molds that create the visual appearance of
bricks and pavers; these have the advantages of oadidon-
al concrete without sonw of the nintenance ssues and
roughness associated with bricks and pavers. There are
commercially available products that produce a variery of
acsthencally pleasmg surfaces that are almost impossible
to disanguish from real bricks and pavers. However,
stamped materials can also have mamtenance  ssues,
since, for example, the sidewalk may never look the same

agun after repairs are made.

It is also possible to enhance sidewalks vesthetics while
still providing a smoeoth walking surface by combming a
concrete i walking area with brick edging where
street furniture (hghts, trees, poles, ete.) can be placed.
For examplesin a CBIY o 4.60-m (15-1F) total sidewalk
width might include o 2.4 m (8-t) clear concrete side-
walk wich o 2. 0-m (7-11) edpe.

SIDEWALK GRADE AND CROSS-SLOPES

Sidewalks should be buie o accommaodate all pedestri-
ans and should be as flat as practical. Sidewalks should be
held to a running grade of 3 percent or less. if possible.
However, sidewalks that tollow the grade of o street in
hilly terrain canmot meet this requirement, for obvious
reasons, aid may follow the grade of the soreer. The
maxtnum grade for a curb ramp is 1112 (8.3 percent),

The maximum sidewalk cross—slope is 1:30 (2 pereent)
to mimnimize ravel etfort tor wheelehawr users and sl
provide dranage. At least 0.9 m (3 1) ot Hat sidewalk arca
1s required at the top of a sloped driveway to accomino-
date wheelchar uses Insome cases, 1t may be necessary
to bend dhe stdewalk around the back of the driveway to
achieve a tevel surface of 0.9 m (3 ().

CURB RAMPS

Curb ramps must be provided acall intersection crossings
muarked  or wmmuorked) and midblock crosswalks for
wheelchatr access. These ramips also accommodate
strollers, carts, the elderly, and pedestrians with mobiliey
limitations. Curb ramps should be as dat as possible, bue
must have a slope no greater than 1112 (8.3 percent).
Abrupt changes in elevarion at the top or bottom should
be avoided. The miminmumm curb ramp wideh is 914 mm
{36 1n): however, 1219 mm (48 i) 18 the desirable min-
oun It a curb ramp s ocated whiere pedestrians miust
walk across the ramp, the ramp must have tlared sides of
no more than 110 (10 percent) slope. These tHares are
not needed where ramps are placed in a landscaped area.

Curb ramps also require a minimum of 914 nun (36 1)

312 Appendix C |

Pedestrian Safety Guide and Countermeasure Selection System



ot level and clear passage {1,219 mm (48 1) or more are
desirable) at the top.

Tawo separate curb ramps, one for each crosswalk, should
be provided at each corner of an intersecton. Dingonal
curb ramps provide no directional guidance to vision-
inpaired  pedestrians, and  force wheclchar users o
muaneuver in the crosswalk. Raised lands ma crossing
must have at least & L219-mm {(48-in) cuc-through that
is level with the street: chis is generallv preferable to curb

ramps. which force wheelchair users to go up and down,

OBSTACLES ALONG THE SIDEWALK

The distance to the bottom of signs placed in or right
next te a sidewalk should be at lease 2 m (7 1) above the
sidewalk surfuce to avoid injury o pedestrians. Bushes,
trees, and other landscaping should be maincined 1o
prevent encroachment into dhe sudewalk,  Jurisdictions
should adopt ordinances requiring local property own-
ers to trim the lndscaping chey place along their
trontage to maintain clear and unobstructed sidewalks.
The jurisdictions should provide an inspectdon proce-
dure or a system of responding o sidewalk encroach-

mene and maintenance complais,

Guy wres and utility rie-downs should not be located in
or across sidewalks at heights below 2 m (7 1), When
placed adjacent to sidewalks or pedestrian walkways, the
guv wires should be covered with a bright vellow (or
other high-visibihey) plastic guard to nuke the wire
more visible to pedestrians. Guy wires of any color will
not be viable to bhind pedeserians and muost not be locat-
cd within the pedestrian route. Other obstacles mclude
sgmal conroller hoxes, awnings, terporary signs, news

paper racks, tire hydranes and simlar 1cems,

ACCESSIBILITY

The casiest way to visualize accessibibiny requirements
{grade, cross=slope, and clear widdh) s with the concepr
of a“cantnueus passage.” Stdewalks muse provide a con-
tinuous roure at a 2 percent maximum cross-slope at a
minimum wideh ef 0.9 m {3 ft). This does not mean that
0.9 m {3 i) 15 an acceptable sidewalk width, just that ar
no powt shall dhe level arca be less than 09 m 3 1)
wide: this applics mainly ac obstructions, drivevways, and

curb ramps,

SNOW

Municipalities that do not remove snow on sidewalks
should have an ordinance requiring property owners to
clear the snow and keep the sidewalks accessible to pedes-
mans. When the litrer 1s the case, municipalities should

educate property owners as to why this s important and

Lave enforcenienc eftorts in place to ensure compliance.

BUS STOPS AND SHELTERS

It s generally preterable to place bus shelters between
the sidewalk and the street, or between the sidewalk and
adjacent properey, so that warting passengers do not
obstruct the How of pedestrians along the sidewalk.
Benclies and other street turniture should be placed out-
side the walkimg paths to mainwin the accessibilivy of'the
walkway and to provide good pedestrian service. In
additon, curb ramps should be provided ac bus stops
becatse 1618 not always possible for the bus to pull close
enough to the curb to deploy a it

LIGHTING

Good sereet lighting improves the visibility, comfort, and
security of pedestrians. Tn urban areas, it is Important to
light at least the ntersectons and other pedestrian cross-
ing arcas. Lighting 15 also recommended 1 areas where
there s a high concentration of nighoime  pedestrian
activity, such as churches, schools. and community cen-
ters. Where continuous lightng 1s provided along wide
arterial streets, 1t 18 desirable o place the lights along both
sides of the strect. Continuous swreetlights should be
spaced o provide a relatively uniform level of light. In
shopping districts or i downtown arcas with high con-
centrations of pedestrians, 1t 1s destrable to provide pedes-
trian-level hghting in addition wo the <treet lighung to
improve the comfort and security of pedestrians. The
preferred  pedestrin-level lighets are mercury vapor or
meandescent. Low-pressure sodium lights nav be more
energy-cthicient; however, they are undesirable because
thev creare considerable color distortion, Pedestrian-level
lighting mav also be mstalled mselected arcas ot pedes-
trian activity o create a sense of intimacy and place.

OTHER DESIGN CONSIDERATIONS

Sidewalks should be buile within ¢hie public right of-way
or in a sidewalk casement along the right-of-way. This
will provide access to the sidewalk tor maintenance
activities and wall prevent the adjacent property owners
from obstructing or removing the sidewalk in the future.

Care must be taken o avoid plainting trees or large bush-
es i the Tindseape bufter arca chat will obscure the vis-
ibility between a pedestrian attempring to ¢ross or enter
astreet and an approaching motorist. Trees with large
canopies planted betwween the sidewalk and sereet should
be generally trimmed up to at least 2.4 m (8 1) high and
bushes should be kept to aboutr 762 to 914 mm (30 ro
36 1) in height. Trees wieh large caliper trunks may not
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be appropriate near intersections and m other stuations
where they mav block visual sight triangles.

Meandering sidewalks are sometimes used where a wide
right-of-wayv is available and there 15 a desire to provide
a Ingh level of landscaping, such as in a park or cong a
waterway or other natural feature. It s often belheved
that meandering sidewalks create 4 more pleasant walk-
ing environment. The realitv is thar thev unnecessarily
create a longer walking distance and are inappropriace
for sidewalks along a sureet.

Sidewalks should be buile along both sides of bridges.
Pedestrian rails or guard rail are required along the out-
side of the bridge. On bridges with ligh speeds, concrere
barriers between the maveliway and the sidewalk may be
considered to shield pedestrians from errant vehicles,
However. this adds cost. weight, and width to the bridge,
and the wansinon from barrier to guard rail or curb at
cach end often creates an awkward transition for pedes-
trians, who must detour around the barrier to access the
bridee sidewalk.

Rollover curbs should not be used next to sidewalks as
they encourage motorists to park on planting strips or
sidewalks. They may be problematic for some visually
impaired people, since they don't create a definitve edge

berween the street and adjacent uses,

Sidewalk Depth: Concrete sidewalks should be buile to a
nunimum depth of 1016 mn (4 ), and o a minimum
depth of 1524 mm (6 in) at drivewass.

SIDEWALK COST
CONSIDERATIONS

The actual cose of praviding sidewalks will be ditferent
tor cach region of the country and varles wich the sea-
son. Actual bid prices are also mifluenced by how busy
contractors are at the tine of construction.

The cost of constructing sidewalks alone is relatively low:
rypical bids run berween $24 and $36 per meters squared
($20 10 $30 a square yard), which roughly transhates to
$43 to $64 per lineal meter (312 o 320 per lineal foor)
tor 1.8-m- (O-tt=) wide sidewalks. Therctore, sidewalks
on both sides of the roadway can run roughly Letween
393,000 and §155.0000 per kilometer ($150,000 and
$250,000 per mile) (costs from Oregon DOT, 1999).

Factors to consider when calculating the cost of sidewalks:

1. Presence of curb and gutter: The costs of providing
curb and gureer, which presunies the need to also

provide a strect dratnage systemn, run much higher
than the cost of sidewalk alone. A standard perpen-
dicular curb ramp and top landing need a minmmum
border width ot almost 3.7 m (12 1) at intersections
it there 1s a [52.4-mum (6-in) curb. A 1532 4-mm {6-
m} curb reduces the minimum border wideh to 3 m
{10 1), Yer, on many urban streets, this work must
be performed prior to installing sidewalks. If this is
the case, only the cost of sidewalks and curb ramps
should be atribured to expenditures for pedestrians
— catch basins are provided to drain the roadway sur-
tace used by motor vehicle trathic,

1

Number of driveways: To comply with ADA, many
extsting driveways must be replaced with ones that
provide a level passage at least 0.9 (3 1t) wide. It can
also be advantageous o inventory all existing
drivewavs to see if any can be closed, resultng in a

COSt-5avings.

3. Number of intersecdons: While intersections repre-
sent a reduction 1 the sidewalk, curb ramps are
required where sidewalks cross intersections and the
cost of providing addinonal trafhe conerol at each
ntersection should be considered.

4. Obstacles to be removed: The cost for moving or
removing obstacles such as utility poles, signposts,
and fire hvdrantes vary too much to be itemized here,
however, they are required to be moved if they
obstruct access. These costs must be caleulated indi-
vidually for each project.

5. Structures: While munor sidewalk projects rarely
nvolve new struceures such as a bridge, many proj-
ects with significant cuts and alls may require retan-
ing walls and/or culvert extensions. The costs of
retaining walls must be caleulated individually for

each project.

6. Ruaght-ot-way: While most sidewalk projects can be
buile within existing rights—ot-way {especially infill
Projects), some mav require sonie right-of-way easc-
ment. An alternative to acquiring right-of-way 15 to
narrow the roadway, which should consider the
needs of bicychists (e, through bike lanes or shoul-
ders. at a nunnum of 1.5 m (5 ).

7. Miscellancous tactors: Planters, irrigation, benehes,
decorative lampposts, and other aesthetic miprove-
nients cost money, but they are usually well worth it
if the mmpetus for the project is to create a more
pleasant and inviting walking environment.

When project costs appear to be escalating due to one or
mote of the above-listed items, especially retaining walls
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or acquiring right-of-wav. consideration may be given to
marrowing the sidewalk in constrained areas as a last
resort. The tull sidewalk wideh should be resumed in
non-constrained areas—this is preterable to providing a
narrow sidewalk throughout, or dropping the project
because of one dithculr section.

Tips to Reduce Totad Costs:

. Saand-dlone vs. integrared within another project:
Sidewalks should alwavs be included 1 road con-
struction projects. Stand-alone sidewalk projects cost
more than the same work performed as part of a
larger project. Sidewalks can be piggybacked to proj-
ects such as surtace preservation, water or sewer hnes,
or placing ualities underground. Besides the mone-
tarv savings. the politcal fallout 15 reduced, sinee the
public doesn't perceive an ageney as being inethcient
(it is very noticeable it an agency works on a road.
then comes back to do more work later). The
reduced impacts on trathc are a bonus to integration.

2. Combining Projects: A cost savings can be achieved
by combinng several small sidewalk projects mro
one big one. This can occur even it the sidewalks are
under ditferent Jurisdictions, or even it differenc
localities, 1f thev are close to each other. The basic
principle s that bid prices drop as quantities increase.
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These guidehnes were developed in an FHWA report
enritled Satery Effcers of Marked vs. Unmarked Cross-
walks at Uncontrolled Locations. (1) This report may be
found at wwwowalkinginfo.org/rd/devices.htm. In
developing these proposed ULS. guidelines for marked
crosswalks and other pedestrian measures, consideration
was given not only to the research results i thas study,
but alse to crosswalk guidelines and related pedestriam
safcty research in Australia, Canada, Germany, Grear
Britain, Hungary, The Netherlands, Norway, and Swe-
den (sce references 2-8),

Marked crosswalks serve two purposes: (1) they tell the
pedestrian the best place ro cross, and (2) they clarify chat
a legal crosswalk cxasts at a particular location.,

Marked crosswalks are one tool to get pedestrians safcly
across the street. When considering marked crosswalks ar
uncontrolled locations, the guestion should not simply
be: “Should T provide a marked crosswalk or noe™
Instead, the question should be: “Is this an appropriate
tool tor getting pedestrians across the street?” Regardless
of whether marked crosswalks are used, there remains
the fundamental objective of getting pedestrians sately

across the street.

In maost cases, marked crosswalks are best used 11 com-
bination with other treanments (c.g.. curl extensions.
raised crossing islands, traflic signals. roadway narrowing,
enhanced overhead lighting, traffic-calming measures.
ete.). Think of marked crosswalks as one of a progres-
ston of design treatments. If one treatment does not ade

quartely accomphish the task, then move on to the next
one. The failure of one particular treaunent is not a
license to give up and do nothing. In all cases, the final
design must address the goal of getting pedestrians across
the road safely.

GUIDELINES AND CAVEATS

Marked pedestrian crosswalks mav be used to delineate
preferred pedestrian paths across roadways under the fol-

lowing conditions:

1. At locations with stop signs or rathie signals. Vehie-
ular trathe mighe block pedestrian rathic when stop-
ping for a stop sign or red light; marking crosswalks
may help to reduce this occurrence.

12

At non-signalized street crossing locations - desig-
nated school zones. Use of adult crossing guards,
school signs and markings, and/or traftic signals with
pedestrian signals (when warranted) should be used in
conjunction with the marked crosswalk. as needed.

3. Arnon=signalized locations where engineering judg-
ment dictates that the number of motor vehicle lanes,
pedestrian exposure. average daly orathic (ADT), post-
ed speed limit, and geometry of the location would
nuke the use of specially designated crosswalks desir-
able for trathic/pedesorian safery and mobility. This
must consider the conditions listed below:

Marked crosswalks should ke supplemented with other
treatments (e, without traffic-calming treatments, trat-
fic signals, and pedestrian signals when warranted, or
other substantal crossing mmprovement) when any of the
tfollowing conditions exist:

1. Where che speed limic exceeds 644 km/h (40
mi/h),

[R]

On a roadwar with four or more lanes without a
rased median or crossing sland that has {or will
soon have) an ADT of 12,00 or greater.

3. Onoaroadway with tour or more lanes with a raised
median or crossing sland that has (or will soon have)
an ADT of 13.001) or greater.

Street crossing locations should be routinely reviewed to

consider the following available options:
+  Option [—No special provisions needed.
+  Option 2—Provide a marked crosswalk alone.

*  Opuon 3—lostall other crossing mprovements
{with or without a marked crosswalk) to reduce
vehicle specds, shorten crossing distances, increase
the likelihood of motoristss stopping and vielding,
and/or other cutcome.

The spacing of marked crosssvalks should also be con-
sidered so that they are not placed too close together. A
more conservative use of crosswalks s generally pre-
terrcd. Thus, it is recommended that in sicuations where
marked crosswalks alone are acceptable that a higher pri-
ority be placed on cheir use at locations having a nuni-
mun of 20 pedestrian crossmgs per peak hour (or 13 or
more clderly and/or child pedestrians per peak hour). In

all cases, good engineering judgment must be apphed.

Marked crosswalks should not be installed in close prox-
imiry to trathe siguals, since pedestrians should  be
encouraged to cross at the stgimal in most sitnations. The
minimumn distance from a signal for installing 2 marked
crosswalk should be determined by local traffic engineers
based on pedestrian crossing demand, type of roadway.
trattic volume. and other factors. The objective of adding
a muarked crosswalk 13 to channel pedestrians to sater
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crogsing points. It should be understood, however, that
pedestrian crossing behavior may be difticult to control
metely by the addition of marked crosswalks. The new
marked crosswalk should not unduly restrict platooned
traffic, and should also be consistent with marked cross-
walks at other unsignalized locatgons in the arca.

OTHER TREATMENTS

In addition to installing marked crosswalks {(or. i sonie
cases, instead of mstalling marked crosswalks), there are
other treatmients that should be considered to provide safer
and easier crossings for pedestriing at problem locations,
Examples of these pedestrian improvemiencss include:

*  Providing raised medians {or raised crossing islands)

on multi-lane roads.

+  Installing vatfic signals and pedestrian signals where
warranted, and where serious pedestrian crossmg

problems exist.

*  Reducng the exposure distance for pedestrians by:
—Providing curb extensions.
—Providing pedestmrian islands.
—Reducing four-lane undivided road scctions o

two through lanes with a left-turn bay (or a two-
way left-turn lane), sidewalks, and bieyele lanes.

= When marked crosswalks are used on uncontrolled
multi-lane roads, consideration should be given to
installing advance stop lines as much as 9.1 m (30 fi)
prior to the crosswalk (with o STOPR HERE FOR
CROSSWALK sign) in cach direction to reduce the
likelihood of a multiple-threat pedestrian collision.

¢ Bus stops should be located on the tar side of

uncontrolled marked crosswalks,

»  Installing ratfic-calming measures to slow velicle
speeds and/or reduce  cut-through  wattic. Such
measures may include:

—Raised crossings (raised crosswalks, raised nter-
sections).

—Street-narrowing  measures  (chicanes, slow

points, “kinny street” designs).

—Intersection desiens (trathie mini-cireles, diagonal
diverters).

— Others {see [T Trathe-Caliming Guide for tur-
ther details).{1)

Some of these rathe-calming measures are better suited

to local or neighborhood streets than to arterial streets:

Providing adequate mghtime street lightung for
pedestrians in arcas with nighttime pedestrian activ-
iy where illumination is inadequate.

Designing safer ntersections and driveways tor pedes-
trians (e.g., crossing tslands, ghter turn radin), which
take into consideration the needs of pedestrians,
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