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Housekeeping

= Problems with audio?
Dial into the phone line instead of using “mic &
speakers”

= Webinar issues?
Re-Load the webpage and log back into the webinar. Or
send note of an issue through the Question box.

= Questions?
Submit your questions at any time in the Questions box.
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Archive and Certificates

Archive posted at www.pedbikeinfo.org/webinars
= Copy of presentations
= Recording (within 1-2 days)

= Links to resources

Follow-up email will include...
= Link to certificate of attendance

= Information about webinar archive
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PBIC Webinars and News

@ Pedestrian and Bicycle Information Center
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Upcoming Webinar

Visit www.pedbikeinfo.org to learn more and register

- o Nearly half of bicyclists and more than
Improving Safety Using Truck one-quarter of pedestrians kiled by a
large truck first impact the side of a truck.

Side Guards

June 12, 2:00 - 3:30 PM Eastern Time

Dr. Alexander Epstein
Volpe National Transportation
Systems Center

Kris Carter
City of Boston
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New Connected Networks Info Brief

Defining Connected Bike
Networks

Pedestrian and Bicycle Information Center &
PeopleForBikes

Safety and Mobility
Connected networks support safe,
continuous travel

Network Quality Assessment
Evaluate access to destinations, coverage
and comfort

New Focus on Networks
Examples of cities and orgs prioritizing
and supporting network development

Traffic Type of LTS Level of
Stress Transportation  Comfort
Tolerance Cyclist*

Description

No Way, No How | Not Applicable | Not interested in riding a bicycle for transportation.

Less Interested but LTS 1{incl.
Concerned children)

LTS 2 (not and paths.
incl. children)

Little tolerance for traffic stress with major concerns for safety. Strongly
prefer separation from traffic on arterials by way of protected bike lanes

Enthused and
Confident LTs 3

LTS1,1T52, | Some tolerance for traffic stress. Confident riders who will share lanes with
cars, especially on rural roads, but prefer separated bike lanes, paths, or
paved shoulders on roads with higher traffic levels

Strong and
LTS3, 175 4

people travel but they don‘t account for factors
like land use. As a result, the two measures are
best used in conjunction with one another.

Comfort

Comfort reflects the degree to which people feel
safe from contact with motor vehicles while riding
on the bike network. There are a variety of “Level
of Service” (LOS) measures that differ with respect
to the specific method of calculation, but all
generate a comfort score based on characteristics
of the roadway (LaMondia & Moore, 2014).

PlacesForBikes Network
Connectivity Measure

As part of its PlacesForBikes program,
PeopleForBikes is developing a network
connectivity measure designed to quantify the
degree to which people can get to key destinations
on a comfortable, connected bike network. Key
destinations include core services (e.g., grocery
stores and healthcare), opportunity (e.g., jobs
and education), transit, recreation, and retail.

The tool is based on OpenStreetMap (0SM) and
uses a modified Level of Traffic Stress approach
taking into account factors such as road classification

LTS 1, 1752, | High tolerance for traffic stress. Experienced riders who are comfortable
sharing lanes on higher speed and volume arterials. These riders may use
protected hike lanes and paths if available but will ride without them as well.

Although LOS approaches have proven useful in
measuring bicycle network comfort, they share
some common issues. First, data limitations are
a barrier for many agencies in that they don‘t
collect the relevant data on a community-wide
basis. Second, existing LOS measures only take
into account a limited number of facilities — not
including protected bike lanes - so emerging
facilities like protected bike lanes are difficult to
score. Finally, LOS measures aren't related to a
specific standard of comfort, so we don't know if
the mainstream population would feel comfortable
on a given segment.

(e.g., primary, secondary, etc.), type of bike
facility, speed limits, number of lanes, parking,
and width of bike facilities. Intersections are scored
taking into account the classifications of crossing
streets, intersection control, number of crossing
lanes, crossing speed limits, and median islands.

Although there are limitations to this approach
(e.g., data availability in OSM), the goal is to
provide a tool that all communities can use to
measure the quality of their bike networks and
track progress as they move toward building
complete, connected bike networks. The
PlacesForBikes Network Connectivity scoring is
open-source so that anyone can use or modify it.

www.pedbikeinfo.org/pdf/InfoBrief PBIC_Networks.pdf
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Context

FHWA Support For

An integrated, safe, accessible, and
convenient transportation system
for all users

Background

Safety is the #1 priority
State and local demand
Design flexibility

Performance Based Practical
Design

System efficiency
Economic development




Multimodal Networks

Multimodal networks are
interconnected pedestrian and/or
bicycle transportation facilities that
allow people of all ages and abilities to
safely and conveniently get where they
want to go.

FHWA Case Studies in Delivering Safe, Comfortable, and Connected
Pedestrian and Bicycle Networks




Multimodal Network Principles

- Cohesion

« Directness
- Accessibility
- Alternatives

- Safety and
Security

» Comfort

FHWA Case Studies in Delivering Safe, Comfortable, and Connected Pedestrian and Bicycle Networks






Pedestrian and Bicycle Funding Opportunities
U.S. Department of Transportation Transit, HHighway, and Safety Funds

Revised August 12, 2016

This table indicates potential eligibility for pedestrian and bicycle projects under U.S. Department of Transportation surface transportation funding programs. Additional
restrictions may apply. See notes and basic program requirements below, and see program guidance for detailed requirements. Project sponsors should fully integrate nonmotorized
accommodation into surface transportation projects. Section 1404 of the Fixing America’s Surface Transportation (FAST) Act modified 23 U.S.C. 109 to require federally-funded
projects on the National Highway System to consider access for other modes of transportation. and provides greater design flexibility to do so.

Key: $ = Funds may be used for this activity (restrictions may apply). $* = See program-specific notes for restrictions. ~$ = Eligible. but not competitive unless part of a larger project.

Pedestrian and Bicycle Funding Opportunities
U.S. Department of Transportation Transit, Highway, and Safety Funds
Activity or Project Type TIGER |TIFIA [FTA|ATI| CMAQ |HSIP(NHPP|STBG| TA |RTP|SRTS|PLAN| NHTSA | NHTSA |FLTTP
Access enhancements to public transportation (includes $ $ $ | S $ $ $ $ $
benches. bus pads)
ADA/504 Self Evaluation / Transition Plan $ $ S $
Bicycele plans $ 3 b 3 $
Bicycle helmets (project or training related) § |$SrRTS $ $*
Bicycle helmets (safety promotion) § |$SrRTS $
Bicycle lanes on road $ $ $ | S $ $ $ $ $ $ $
Bicycle parking ~$ ~$ $ |3 $ $ $ $ $ $ $
Bike racks on transit $ $ 5 |3 $ $ $ $
Bicycle share (capital and equipment: not operations) $ 5 ) S S 5 3 5 )
Bicycle storage or service centers at transit hubs ~$ ~$ 5 S S 3 $ S
Bridges / overcrossings for pedestrians and/or bicyclists $ $ $ | 8§ g $ $ 3 $ S $ 3
Bus shelters and benches $ $ $ | 3 $ $ $ $ $
Coordinator positions (State or local) $ 1per $ |$SRTS $
State

Crosswalks (new or retrofit) $ $ $ | S §* $ $ 3 $ S $ $
Curb cuts and ramps $ $ $ | S $* $ $ $ $ $ $ $
Counting equipment $ |3 $ $ $ $ $ $ $* $
Data collection and monitoring for pedestrians and/or bicyclists $ |3 $ $ $ $ S $ 5 $
Historic preservation (pedestrian and bicycle and transit $ $ $ | S $ $ $
facilities)
Landscaping,. streetscaping (pedestrian and/or bicycle route: ~% ~$ $ § $ $ $ $
transit access): related amenities (benches. water fountains):
generally as part of a larger project
Lighting (pedestrian and bicyclist scale associated with $ $ $ | S $ $ b $ S $ $
pedestrian/bicyclist project)
Maps (for pedestrians and/or bicyclists) $ | S $ 3 $ $ $*
Paved shoulders for pedestrian and/or bicyclist use $ $ $* $ $ $ $ $ $




Recent FHWA Pedestrian and Bicycle Resources

Incorporating
On-Road Bicycle Networks
into Resurfacing Projects

2 X, /

BIKE NETWORK MAPPING
e IDEA BOOK

LS Depar V‘Wﬂ.’/,-' Forponation JUNE 2015
Federal Highway Administration

-m.;.-, J ACHIEVING MULTIMODAL NETWORKS
PARATED BIKE LANE APPLYING DESIGN FLEXIBILITY
NNING AND DESIG
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Small Town
and Rural
Multimodal
Networks

PEDESTRIAN e BICYCLE
TRANSPORTATION

Road Diet
Informational Guide

FHWA Safety Program

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian




Inventory road conditions

[ \ Inventory road conditions
L fongaing)

srsrmraren

Process data from Incorporating
\ Process data from / conditions inventory On-Road Bicycle Networks
conditions inventory ] into Resurfacing Projects
: _ ) — : ‘ "l Road Diet
H V2 Produce preliminary Informational Guide

| resurfacing list

S\
A 4 {twa years or langer)

Produce preliminary
resurfacing list
B . Overlay list with existing & proposed

cfo bicycle and complete streets projects
Jurisdictional and
agency review

Compare to bike plan

Identify opportunities to add bikeways

Fer0l W gy Arevihotion

sressmrrssssrananEny
H

Produce final Coordination with

resurfacing list i f.g| Transportation, Planning,
i and other divisions

\\
J

€

srsnsareans

Produce final
resurfacing list

Implementation Update pavement conditions assessment

preparation

@

-

Review final list
for additions/edits

Produce draft resurfacing list

i Prepare roadway & Suggest schedule
pavement marking plans; adjustments

allocate budget Review bike plan again
for any additions

Compare selected projects to bike plan;

WINTER S8} Identify opportunities to add bike facilities

Reshuffle projects (as needed);

sasmrasssnrunsnrrasanT R T RA NSRRI R AR IRy

Consideration of o Produce final resurfacing list
adding bike facilities | Implementation
and expanding bikeway |> preparation
networks ‘o

N Conduct fieldwork and e Conduct project fieldwork;
public engagement [SUMMER] Begin public engagement

|® Actual resurfacing and il o S

marking completed : repare roadway
\. . i pavement marking plans [ FALL Bl @ Prepare marking and construction plans

> @ Finalize paving plans; Bid and let projects

@ Resurfacing projects begin

@'- Actual resurfacing

j completed

FIGURE 3:

FIGURE 1: Typical approach to identifying
and preparing projects for resurfacing

FIGURE 2: The recommended resurfacing process identifies Example two SPRING

oppoertunities to add bicycle facilities early in the process. ;f:;;:'f,.lm:i




Recently Released

Provide a bridge
between existing
guidance on bicycle and
pedestrian design and
rural practice.

Encourage innovation in
development of safe
and appealing networks
for bicycling and
walking in small towns
and rural areas.

Provide examples of
peer communities and
project implementation
that is appropriate for
rural communities.

&

Small Town
and Rural
Multimodal
Networks

A

US, Department of Transportation
Federal Highway Administration



Connected Networks

Town [—
Center |ETH Crossing State Road
Grocery
goce Improvement .
4
@ / ’ Cul-de-Sac
l'- )
]
' Cul-de-Sac .
1 1
1

Shared Use Path Connections

Connections between
communities (high
speed corridors and
long distances)

AURORA, MN Main Street or
/ commercial area

. BIWABIK, MN
Local connections to
schools (low speed
and short distances) \____.

with high demand
for all modes

Need for connections /

from residential areas
to main street




Enhanced Longtudinal Markings
Wide solid white lines or buffer areas
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Contrasting Pavement
As an aesthetic treatment,
<olored or contrazting pavement
increases contrast between the
shoulder and the roadway.
Paved shoulders on the edge of roadways can be
enhanced to serve as a functional space for bicyclists
and pedestrians to travel in the absence of other
facilities with more separation.
33

Bicycle Accommodation

Edge Line Rumble Strips

=

APPLICATION

Speed and Volume
Appropriate on roads with moderate
to high volumes and speeds and

on roadways with a large amaunt.

of truck traffic. May functton on
multtlane roads with heavy trafic
but fails to provtde a low-atress
expertance tn this canditton.
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VEHICLE
EED (MI/H)

MoTOR
OPERATING

Network

1f used, bicycle-toleradl Tong-c and regtonal
designs can minimize travel.
impscts to bicyclists.

VISUALLY SEPARATED FACILITIES

CHAPTER 3

35

Paved Shoulder

Shoulders can improve bicyclist
comfort and safety when traveling in
higher speed and/ar volume situations
but only when adequate width is
provided. If used locate rumble strips
on the edge line or within a buffer
area that vill not reduce usable space
for bicyclists.

Paved Shoulder Buffer (Optional)
sR@2m)min. 154 (0.5-.2m)or wider

Paved Shoulder

GEOMETRIC DESIGN

RUMBLE STRIPS

Rumble strips are an FHWA Proven
Safety Countermeasure for reducing
roadway departure crashes. Research
has shown that installing rumble strips
can reduce severe crashes but may
negatively impact bicycle travel if they
are poorly constructed.

Figure 3-1. When adeguate wi

busy for comfortable shored roaaway travel.

Additional information on rumble strip
design can be found in FHWA Technical
Advisory 5040.39 and on the FHWA

GEOMETRIC DESIGN

CLEAR PAVED SHOULDER AREA

Any amount of clear paved shoulder
width can benefit pedestrians and
bicyclists, however, to be fully functional
for their use, the paved shoulder

area should be wide enough t©
‘accommodate the horizontal operating
envelope of these users.

° To accommodate bicyclists and
pedestrian use of the shoulder,
provide a minimum width of 4 ft
(1.2 m) adjacent to a road edge
or curb, exclusive of any buffer or
rumble strip.

* Where possible, provide greater
width for added comfort, user
passing. and side-by-side riding

Rumble Strips and Rumble Stripes
Website.

Q If rumble strips are desired on

Table 3-1.
bicycle network routes optimize.
i Re comme nded Minimum
classification Volume (AADT)  Speed (MI/h)  payeq S houlder Width the dimension, design. and
) placement of rumble strips to be
Minor Collector WPt 1100 35(s5km/h) sfe(15m)
more tolerable to bicyciists. ¥
Major Collector UPo2600  45(70km/h) 65f20m) > 12 inch spacing center-to-center
Minor Arterial WPt6000  55(30kmih) 7R@1m #78 Inchaslong. prpendicilar s,
roadway
Principal Arterial  upto8500 65100 km/h) sft(2am 5 6rich i, mieasuirad parallel 6
roadway
> 3/8 inch deep

Diberville, MS-Population 10390

» Place rumble strips to overlap with
the roadway edgeline, also known
a5 edgeline rumble strips or rumble
stripes

* Provide a bicycle gap pattern to
allow access into and out of the
shoulder area by bicyclists. The
gap pattern consists of a 12 ft (3.3
m) clear gap followed by rumbles,
typical 40-60 ft (12.1-18.2 m)
(NCHRP Synthesis 490, 2016).

Figure 3-2. Preferred rumble strip dimensions
and piacement. Figure from FHWA Achieving
Muitimodal Networks 2016.

Highway 2, Nebraska

PAVEMENT CONTRAST
AND COLOR

Contrasting or colored pavement
materials may be used to differentiate
the shoulder from the adjacent travel
lanes (AASHTO Green Book 2011,
p.413)

* Colored pavement in a paved
shoulder is an aesthetic trestment
to enhance awareness and is
notintended to communicate &
regulatory, warning, or guidance
message to road users

S
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Bridges

COMSTRAWMED

Figure 517, Dhe fakiowng concenss
Mok poteitha) desin options
retrafining Aphly constroined Drdje

EXISTING CONDITIONS

Some bridges may be 50 narmow 25
OF 1055) 35 TO Make any nRconfiguration
OpEON IMPoESDIe OF 100 Narrow to be
of valoe. SUficient existing spade 5 only
provided %or 3 single travel Ane in each
drectian. Na functional sidewaks or
SOSdrs Ae present

MARKINGS, SIONS, AND
BEACONS

ACtive warning beacons, ReN1 sgns
and SUMs may be used to Akt brdge
U50rs 10 The fly peesence of Dicycisrs
©n the roaawary. For increased ticyciss
camior, conEder reduced or J0WSory
spoad imits on the bridge.

ADVISORY SHOUL DERS

Eszabiishing advisory shouders on the
oridge creates ded cated pedestran
andior Dicycle space winnthe same
roachway width. Refer 1o the uUidarce
on advisory shouiders for addzienal
COnERet.

ONELANEBRIDOE

AJang roacways with ow mator vehicie
velumes and acequate Sgnt dszance,
configxring the Structure a5 3 one

lane bridge can provide an excusive
separated space for pedestrians and
bicyciists. Refer to the FHWA MUTCD
section 2C.21

Getrway Naton Recfestion Aed

Puziic lands make up 3 sgnifcant
portion of the nation’s land area
Federd lands 3lone make up almast 30
percant of the iand in the Unzed States.
Natonal parks, forests, widife refuges,
and the Bureau of Land Management
(LMY Gands, State ang County parks,
and other forms of puiic lands ply
MEOrtant raes i the ecanomies af
ANy rurE communities and smal
LoWNS ACr05s America Impeoved
walking and Bicycing access 1o pubsc
ands C3N AS0 provice oppartunities for
physica activity in comenunities. Thare
I Increasing interest from public land
MINAPArS ING FAIWWIY COMMINTOS N
providing mare options %or peape 10
300055 and experence public lands by
00k and hke—Creating Mane seamiess
M STMOCA! IrANGPOMAtIon Networks.

WHAT MAKES PUBLIC
LANDS UNWQUE?

Federal Lands Transportation
Pregram

The Federal Lanas Trangportation
Frogram [RIP) was estabisned under
the Maving Ahead for Progress in

the 2152 Century ACt (MAP. 21} and
conEinuec under the Fiking America’s
Surtace Trangportation [FAST) At (23
US.C. 5 203, 1o /mgnove transportation)
faciities %or the “ollowing Federal Lang
Managemert Agency (FLMA] partners:
* National Park Service (NFS)

« Fshand Widife Service [FWS)

* USDA Forest Service [USFS)

« Bureau of Land Nanagemere (BLM]
* US Army Corps of Engineers (USACE]
* Bumau of Recamation (BORY, and

* Indepancent Federal Agencias
with natal resorce and Bnd
MINAZETENE Me500s Dilties (FAS]

The Transportation
Planning Process

This chapter i imended 0o Soourage
the meader oo understand their iocal,
regienal, and STatd prociss is and what
th @niry points ane for improwsmens.
k is also intended 10 emphasize the
uitimane goal of "rainsireaming”

bk ared padestrian planning so that
Thisa Prosects can b systemaicaily
and integrally coreidered alongside
mocorized enhancements
Transportation planning s & continuing,
COOPHETTHR, A COMER T
Process thal Uses a parformande-
drivn appensch o discision making.
Puinc agesncies that ane mespornsibis
fof T SpHeration, Mainianance, and
DO PN O CRANSpOrTation Sysiemes
and Taciities work cooparatiily oo
detEsTine: kg &nd short-rangs
ST 5. Putiic agendies at 3
sCakes, from small i, Transt
autharities, Matrapaitan Planning
DOrgarnizations {MPOS] to Stata
Daparimants of Transpormanion, Camy
DT paNNnG, WLh SCTVE sOhamiEn
Tricem i travaa ineg i i, thad business
COMIMIUNEY, COMMUNEY Broups,
HAMONMENtal QNganizatians, and
fraight operators. Figure 5-1 Tustrates
tha desssapment of products and
acthitias within the transporatan
Panning process.

Transportation planning s oritical o
craaning muRimodal na ks for al
users. Jarsdictions &mMpioy 3 System
for caegorizing roads by function,

and| ther numbser of vehickes it can
aCcoeTeTdate. Howireer, this appecach
My o ahways Consider the raed for
acthen transportation fac iz that
provide multimedal connections o joba
and essantial services. Tre: planning
and dersign of thes Transporacan
netwark Should take 3 compneha nahe

apprnach to thawarkous readway typas
of arterial, collector, and ocal reads
and assocaed active ranEpomaton
fadlies that can be mplamented with
tham. The Stata s requined 1oconsult
with affected nonmetropoditan local
cials 1o DeNEming pro@cs that may
e of regional Significance.

This documant inchudes a numbar of
siranagies tallomed for smal fown aind
rural cornas, for corel daration during
Tl DFa e LAt O DLaniTing prOCEss.
Tha perncess itself should addness

ocal cond Eions, Regional connactans,
Cpprnities, and challenges, and
CONGider the reeds of tha i peophe in
thir sy area. Gathring demographics
of e sTudy 2M0a can prov de essentia
Inforrnation about this bl raeds of
thir commaunity. Maarty ane-thisd of the

g 8-1. That Troecpernth st Prociss
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eyl peopuilation Inchuces residents
£hat ana 000 young or cid o drive, are
desabied, radtioraly undersareed, or
ot e S00Ess 00 3 vahicle. s oritical
that traremoatation planning e®orts pay
significant at iention 1o these popuations
and Lo Pt MOhamiEn SITAtREs
R il Thise EFURS, v Though
Ehiy may ba Fffout to resdh theough
traditional public imenkement sirabeges.
Fiasibd Ry requins consideration of a
EFaNSROrTation WS, in S0 unigua
Lral PO LSBT COnSichnation may
NI S BOCRSS Tor NOrSe-Oram
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bk prowiding saf passage for
schodl studants, addressing th reeds
o iourists, and ensuring aooews for
[Pl it disaliiTies.
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Achieving Multimodal Networks: Applying
Design Flexibility and Reducing Conflicts

. . ACHIEVING MULTIMODAL NETWORKS
° HIgh|IghtS ways to apply APPLYING DESIGN FLEXIBILITY

& REDUCING CONFLICTS

design flexibility, while -
focusing on reducing
multimodal conflicts and
achieving connected
networks

Help practitioners address

topics such as:

— Intersection design
Road diets .
Pedestrian crossing treatments
Transit and school access

Freight
Accessibility e

S. Department of Transpor tatios
Federal Highway Administration

uuuuuuuuuu

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Achieving Multimodal Networks: Applying
Design Flexibility and Reducing Conflicts

Bikeshed Access
2 Miles
B 3 Miles
&]  Station
Shared Use Path
Rail Line

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Achieving Multimodal Networks: Applying

Design Flexibility and Reducing Conflicts

PART 1: APPLYING DESIGN FLEXIBILITY PART 2: REDUCING CONFLICTS
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DESIGN CRITERIA AND LANE WIDTH

INTERSECTION GEOMETRY

TRAFFIC CALMING AND DESIGN SPEED

TRANSITIONS TO MAIN STREETS

ROAD DIETS AND TRAFFIC ANALYSIS

ENHANCED CROSSING TREATMENTS

SIGNALIZED INTERSECTIONS

PAVED SHOULDERS

SEPARATED BIKE LANES

BUS STOPS

BRIDGE DESIGN

SLOW STREETS

63

67
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NETWORK CONNECTIVITY

SCHOOL ACCESS

MULTIMODAL ACCESS TO EXISTING TRANSIT STATIONS
MULTIMODAL ACCESS TO NEW TRANSIT STATIONS
TRANSIT CONFLICTS

FREIGHT INTERACTION

ACCESSIBILITY

TURNING VEHICLES

SEPARATED BIKE LANES AT INTERSECTIONS
SHARED USE PATHS

MIDBLOCK PATH INTERSECTIONS

SHARED STREETS

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian




Guidebook for Developing Pedestrian

and Bicycle Performance Measures

Q

US.Department of Transportation
Federal Highway Administration
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Strategic Agenda for Pedestrian and Bicycle

Transportation

Aspirational Goals

* Achieve an 80 percent reduction

Networks \ Safety

AT ety ior in pedestrian and bicycle fatalities
comfortable, and people walking ; AT :
omioriebia and o bl and serious injuries in 15 years and
networks in communities zero pedestrian and bicycle
throughout the U.S. A . A .
fatalities and serious injuries in the
Equity Trips next 20 to 30 years.
Promote equity Get more people
throughout the e * Increase the percentage of short
transportation planning, and bicycling. . - .
=t trips represented by bicycling and
mpilementation, an .
evaluation process. Walklng to 30 percent by the year
2025. This will indicate a 5o
percent increase over the 2009
value of 20 percent. Short trips are
CAPACITY BUILDING ~ POLICY DATA RESEARCH

defined as trips 5 miles or less for
bicyclists and 1 mile or less for

EQ pedestrians.

Available at www.fhwa.dot.gov/environment/bicycle_pedestrian



Are there any concepts that are missing?

* Enter Feedback in the Chat Pod *

Multimodal networks .
are interconnected
pedestrian and/or
bicycle transportation

Cohesion
 Directness
- Accessibility

facilities that allow - Alternatives
people of all ages and - Safety and
abilities to safely and Security
conveniently get where . Comfort
they want to go.



Selected FHWA Contacts

Dan Goodman

Office of Planning, Environment, and
Realty

Daniel.Goodman@dot.gov

Christopher Douwes

Office of Planning, Environment, and
Realty

Christopher.Douwes@dot.gov

Gabriel Rousseau
Office of Safety
Gabe.Rousseau@dot.gov

Elizabeth Hilton
Office of Infrastructure
Elizabeth.Hilton@dot.gov

Dave Kirschner
Office of Operations
David.Kirschner@dot.gov

For More Information:
www.fhwa.dot.gov/environment/bicycle_pedestrian
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What is multimodal connectivity?
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Why Is measuring connectivity important?

- Gauging progress
towards goals

- Comparing plan
alternatives

- Prioritizing projects
that close gaps

Photo credit: Second Wave Media



What have we learned so far?

Connectivity is Iimportant to transportation agencies,
but there’s no best-practice way to measure it.
Agencies’ approach depends on:

- Where they are at in the planning process

- What roles/responsibilities they have

- What projects are being considered

- Relevant policies, goals, and previous efforts
- What data and tools are available

- How big the area being analyzed is

- When the analysis is conducted

Connedctivity is important, but so is context.




Regional connectivity analysis

Memphis MPO used different measures to assess existing conditions.
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Map Credit: Memphis MPO 2011



Small area connectivity analysis

King County Metro used multiple connectivity measures to prioritize projects to

improve bike/ped access to transit stations.

Overlake Village (Existing)
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Route directness index
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Travelsheds

Map Credit: King County Metro 2014



Facllity-level connectivity analysis

SFMTA analyzed how level of traffic stress varies over the course of a given
route to identify barriers.
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Do networks consist of designated
facilities or high-quality facilities?
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Designated bicycle facilities are shown Low-stress bicycle streets are shown
in blue, green, and purple. in blue and light blue.

Map Credit: Memphis MPO 2011



What are you looking to measure?

- Facility quality: Bike/ped level of service, bicycle level of
traffic stress

- Form-based: Intersection density, connected node ratio,
block length, route directness index

- Destination-based: Pedestrian Index of the Environment,
Walk Opportunities Index, Low-stress connectivity

- Did we build i1t?: % of network complete, miles of
pedestrian/bicycle facilities

- Eyeballing: Gap analysis



Where are you applying your analysis?

Assessing |dentify areas where bicycling Kansas City (KS)

existing conditions and walking may occur; 2003 Walkability ‘
highlight areas that are more Plan
suitable

|dentifying gaps |dentify gaps, barriers and ‘
other areas of discontinuity

Analyzing plans or Develop and compare Portland (OR)

plan alternatives  different scenarios Metro Regional Q

Bicycle Model

Selecting or Rank locations in need of Cambridge 2015

prioritizing improvement to prioritize Bicycle Plan O

projects investments

Designing Inform project design (e.g., ‘

projects alignment, etc.)

Evaluating Quantify progress towards Lincoln (NE) O

progress goals and change overtime  Complete Streets



Measuring connectivity IS a process

Step Key questions Results
1. Vision  What are your agency’s policies related to Policies
connectivity? Measure
 What is your agency’s role in improving definitions
connectivity?
* In what context will your agency measure
connectivity?
2. Define  « What features should your network include? GIS network
network « What data do you have? Database
 What data do you need to collect?
3. Analyze <+ What tools do you have? Maps
 What is the best approach given the context Performance
and scale? measures
4. Overlay + What other policy issues do you want to Maps
address? Performance
« What data do you have on those issues? measures
5. Act Decisions



What other priorities are you looking to
address?

Connectivity analysis does not
directly measure safety, equity,
accessiblility, or usage, but you
can overlay results with other
data:

- Safety (injury / fatal collisions)

- Equity (low income / minority
populations)

- Access to destinations
(employment centers,
schools)

- Usage (mode share, counts)

Map Credit: Broach and Dill (2017)



Contact Info

Eliot Rose - ICF
eliot.rose@icf.com
(503) 525-6167

Dan Goodman - FWHA
daniel.goodman@dot.qov
(202) 366-9064

Photo Credit www.pedbikeimages.org/Laura Sandt
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PRESENTATION ROADMAP

Bike Map Idea Book
Overview

What is it?

Goals?

How were maps collected?
Why Map Existing

and Planned Bicycle
Infrastructure?

Visualization
Prioritization

Funding & Implementation

Map Examples

Jurisdictions of all sizes

Mapmaking Tips & Tricks Y g

Tools, Data, and Decisions

AS POSITAS RD

r " MQDOC .
Facility Types
Green Bike Lane

Bike Path

Bike Lane
Buffered Bike Lane

L J
Bike Boulevard

Enhanced Route/
Sharrow Street

Other Bikeways to
be Considered

il
l

Existing Facilities
= == = (City Boundary

School

Santa Barbara Bicycle Master Plan.

2016




WHAT IS THE IDEA BOOK?

Collection of bike maps from jurisdictions small and large
across the country

Different mapping
techniques

Used for planning
purposes, not user
routing

Document available
in high/low
resolution

IDEA BOOK

JUNE 2016

Online resource:
https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/bikemap_book/



IDEA BOOK GOALS

Inspire communities
to develop bicycle
infrastructure maps

Help communities build
connected networks

Maintain current bicycle
facility data

mmm Come Study Corridor mmmm  Shared Lare Marking =m= Shamd Lare Marking —
ean Alternative Stucy Comidor mmmm Bike Lane === Bile lare = Buffered Bike Llare
Atlanta Beltline Corridor mmm MultiUse Path == Muki-Use Path =—m= Protected GrleTrack
Sherrative FaciltyOptions = Raised Cycle Track

Connect Atlanta Plan. 2015.



MAP SELECTION

Collected maps that R
. — ﬁv
conveyed bikeway "'
information well
Internal workgroup search
APBP solicitation
Internet key term search

 NORTHST

EROSEMARVSTAY

Narrowed map list based on
Map production approach
Unique map elements
Jurisdiction size
Geographic region

UNC-Chapel Hill Bicycle Master Plan. 2014.




IDEA BOOK GOALS

Inspire communities
to develop bicycle
infrastructure maps

Help communities build
connected networks

Maintain current bicycle
facility data

mmm Come Study Corridor mmmm  Shared Lare Marking =m= Shamd Lare Marking —
ean Alternative Stucy Comidor mmmm Bike Lane === Bile lare = Buffered Bike Llare
Atlanta Beltline Corridor mmm MultiUse Path == Muki-Use Path =—m= Protected GrleTrack
Sherrative FaciltyOptions = Raised Cycle Track

Connect Atlanta Plan. 2015.



WHY MAP EXISTING/PLANNED

FACILITIES?

Visualize connected
networks

Advance priority projects

Get funding and build
infrastructure
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WHY MAP EXISTING/PLANNED
FACILITIES?
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WHY MAP EXISTING/PLANNED
FACILITIES?

Visualize connected
networks

Advance priority
projects

Get funding and build
infrastructure




WHY MAP EXISTING/PLANNED
FACILITIES?

Visualize connected
networks

Advance priority projects

Get funding and build
infrastructure




MAP EXAMPLES

PORTLAND, OR

YEAR PUBLICATION

LOCATION

RESPONSIBLE AGENCY

PORTLAND, OR 2010 CITY OF PORTLAND BICYCLE PLAN FOR 2030

KEY MAP FEATURES

Full Map (Click to view full size)

T

Highlights connections to
regional trails and parks

Identifies both ‘existing and
funded and ‘planned’ hike
routes

[34] Bike Nowork Mapping Mea Book
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MAP EXAMPLES

LBn Y
PUBLICATION RESPONSIBLE AGENCY

CITY OF PORTLAND

LOCATION
PORTLAND, OR

2010 CITY OF PORTLAND BICYCLE PLAN FOR 2030

KEY MAP FEATURES

Full Map (Click to view full size)
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Highlights connections to
regional trails and parks

Identifies both ‘existing and
funded and ‘planned’ hike
routes

Shows elevation change
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MAP EXAMPLES

PORTLAND, OR

YEAR PUBLICATION RESPONSIBLE AGENCY

LOCATION

CITY OF PORTLAND

PORTLAND, OR 2010 CITY OF PORTLAND BICYCLE PLAN FOR 2030

KEY MAP FEATURES

Il Map (Click to view full size)

T

Highlights connections to
regional trails and parks

Identifies both ‘existing and
funded and ‘planned’ hike
routes

Shows elevation change
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MAP EXAMPLES

PORTLAND, OR

LOCATION YEAR PUBLICATION
PORTLAND, OR 2010 CITY OF PORTLAND BICY R
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KEY MAP FEATURES

Full Map (Click to view full size)
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YELLOWSTONE (2015)
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MAPMAKING TIPS & TRICKS

Mapmaking Tools
Data Decisions
Symbology & Legend

Context




MAPMAKING TOOLS
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Standard workflow: GIS
to Adobe lllustrator to
potentially) Adobe InDesign

Use depends on technical capacity iy |
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DATA DECISIONS

Consider map scale
One map or mapbook?

How detailed should your
map be?
Flexible facility typology or specific?
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Alameda County Unincorporated Area Bicycle Plan. 2012.




SYMBOLOGY & LEGEND

Flexible Network

Conveys a bicycle
network without
specific facility types

Complex Network

Conveys multiple
facility types

EXISTING

smmw  Existing On-Street

emme Existing Off-Street

PROPOSED

Proposed On-Street
Proposed Off-Street

BASE LAYERS

& Rail Lines & Stations
@® Schools
@ College or University
@ Bike Share Stations
Waterbodies
Parks & Open Space
Freeways & Arterials
[ ] Neighborhood Streets

EXISTING

Shared-Use Path
Cycle Track

Buffered Bicycle Lane
Bicycle Lane

Shared Road
Bus-Bicycle Lane

Shared-Lane Marking
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PROPOSED

Shared-Use Path
Cycle Track

Buffered Bicycle Lane
Bicycle Lane
Contraflow Bicycle Lane
Neighborhood
Shared Road
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Advisory Lane
Priority Shared Lane
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Suggested Local Routes
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CONTEXT

How can users
orient themselves?

What information
do you show?
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NEXT STEPS

Visualize
connected
networks

Analyze
connected
networks

IDEA BOOK

JUNE 2016

ELI GLAZIER
TOOLE DESIGN GROUP

EGLAZIER@TOOLEDESIGN.COM



Discussion

= Send us your questions .ﬁ____a

= Follow up with us:

= Dan Goodman daniel.goodman@dot.gov

= Eliot Rose eliot.rose@icf.com

= Eli Glazier eglazier@tooledesign.com

= General Inquiries pbic@pedbikeinfo.org

= Archive at www.pedbikeinfo.org/webinars

PBIC Webinar pedbikeinfo.org

f & @pedbikeinfo
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