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Executive Summary

Theonii nut e n e iisgpfteb tbaughtoobad ptacewheren daily needs can be met
within awalkablear ea. Wit h Por t | an didceasngbxcyle tidershipwoadao pt e d
25% modeshare by the year 203@fforts toincorporate bicycles into this conceptl become
increasinglyimportant However, limited researdimasexamined thenix of physical infrastructure
and land usethatconstitutea fibi ke ab | e 0 communigyTHispapbrexpldseao r
met hodol ogy for assessing a neighborhoodds bik
destinations essentially th0-minute neighborhood for bicycleShe area of outer east Portland
an area east of 82Avenue with substantially lower bicycling rates than other Portland
neighborhoodds used as a case study and compared to an assessment of neighlibdicods
considered to be bikeiendly (downtown, innefeast and north Pdand). The paper examines prior
approaches to assessing bikeability, details a new method to measure bikeability, presents the
findings, and explores what impact expected or potential transportation and land use changes might

have on bikeability.

Figure 1: Bikeability Scores(out of 100)

g

The findingsconfirmed that,

iSample Origin Locations
A East Portland Locations
¥ _Other Portland Locations

i D,

taking into account route infrastructur
and destination accessibility, east

Portland is considerably lebgkeable

than inner Portland locationg&igurel

shows current bikeability scores

derived in this paper. East Portland

locations lad an average bikeability

score of 76 (out of 100) compared to .~ \W¥/ *o e 5

Source: RLIS, ReferenceUSA

an average of 96 for inner Portland neighborhoods. The impact of planned bicycle facility
improvements was found to increase bikeability scores in east Portland; however, those locations

still lagged far behind other Portland neighborhoods primarily due to lower street connectivity and
fewer destinations. Areas where cyclistsd nee
specific type of destination are identified as opportunitiesdasiclering new shops, services, or

devel opments that could exert a positive influ

several strategically placed grocery stores would increase bikeability in east Portland.



Introduction and Background

Densewell-connected neighborhoods where residents carsasegvices, shopping, transit,
restaurants and employment centers without the use of a car are often lauded as an important next
step in urban and suburban developmdititese goals have come up in #feermath of decades of
federallysubsidized automobile and highwegntric planning that encouraged development of
cheap land on the periphery of metropolitan areas, tore up existing urban streetcar systems, and
disconnected urban neighborhoods with ingit projects. Given that much of the current urban
landscape was created for the automobile, it is no surprise that most people view the car as a
necessity.

However, many places are now embracing the idea thatdapendent cities are not
sustainable fnm an environmental, economic and natiesedurity standpoint. In recent years,
planners have grappled with many of greblems left by years of this kind of atdcented
planning. Auto-dependentities are damaging quality of lifgpoor air quality $ increasingly
impacting public health; traffic jams are siphoning off hours that could be spent with families,
exercising, working, or any number of other productive or relaxing activities; disconnected street
systems are preventing us from interactinthwiur neighbors or shopping in local stores.

Many communities struggle to recreate the kiofineighborhoods that sprang up prior to
the age of the automobil&he existig streetgrids and overall larfdrm remain from the before
thepostwarhighway @ain some places; however, many areas were divided up by highway
construction or built after that time, including most suburban neighborhoods. Even in areas that
retain an existing landse pattern from a pr@utomobile agand have characteristics of a ron
automobile dependent neighborhood, uses and infrasteutaive adapted to automobileor F
example, many urbagnd suburbaresidents drive out toomplexes omegastores causing local
shops and services to dwindlEfforts torecreate neighborhoodshere residents can manage (and
want to manage) without cars usually focus on providing transportation options, attracting a
diversity of uses (including all essential uses) and attaining a certain threshold of population density

within a limited space.



The area of outer east Portland provides an

Figure 2: EastPortland as defined in

interesting case study of a commurléygely shaped by
the automobile, but struggling to become increasingly
urban and decreasingly audependentFigure2 shows

the area identified in the 2009 East PortlantigkcPlan as |

constituting East Portlanavhich was described in the pla
asa n ar e dransitiorang from sts ofice suburban an
semirural form into an increasingly urban community
fact that brings both benefita@ challenges to the aréa
While most of the streets are rectilinear and the Portlan

street grid is noticeable in places, there are also many

neighborhoods that were developed without connectivity......«

the East I?ortland Action Plan

East Portland
Action Plan Area

mind andthe area igienerallydependent on a hierarchica

street system with limitethrough

Figure 3. 2000Portland bicycle mode share for commute

streets Amongthe goals expressed trips by census

tract

in the 2009 plan are to improve the |
I

mixed-use development and multi

areaos and use
use commercial areas, to increase t
safety and accessibility of bicycin '
and to improveonnectivity?
Currently, bicycle mode splits are
quite low. As seen in Figure 3, mos ¢
areas of east Portland have bicycle :

mode splits (albeit for commuting

Bicycle Mode Share
0.0% - 0.5%
0.6% - 1.0%
1.1% - 3.0%
3.1% - 5.0%
N 5.1% - 10.0%
Bl 10.1% - 22.1%

trips) of less than 0.5% as of the

2000 census.

Source: U.S. Census, 2000

! City of Portlang Bureau of Planning and SustainabiliBast Portland Action Plar2009. Accessed online 5/25/10 at

http://www.portlandonline.am/shared/cfm/image.cfm?id=21422Rg 1.
2 East Portland Action Plan, pg 15.



History and Literature Review

Walkability in the early 28 Century

Prior to the rise of the automobile and subsequent@ritric city layoutmany cities were
composed ofvalkable, dense neighborhoods connected by centrally located transit sta@iohef
necessity and ease, neighborhoods contained a multitudesf3teadily, advances in technology,
from roads to street carriages to subways, increased the distances that were managghble yet s
allowed people to carqut these essential taskélith cars, the development of a highway system
and the explosivegstwar growth of the suburbs, the calculus of the neighborhood changed
dramatically. People could afford a private house with a back yard in a samalristill commute
into jobs in city centersThe car allowed cities to become spread out and forcedla to
actively plan for walkability, rather than having it be a natural-sifiect of urban developmenin
1929, at the end of the decade in which cars asserted themselves as a force in the urban landscape,
Clarence Perry, working with the Regiond of New York, articulated an ideal neighborhood
unit based on a quarter mile walk around an elementary school, which would be the primary
meeting point for many civic activiti€sPerry envisionethatpeople would walk within the unit
limits, but woud take cars to travel beyd the unit. Sincarteials would surround the unit,
walking and bicycling between neighborhood umitsschallenging’

The twentyminute neighborhoodconcept in Portland

Toward the end of the #@entury a number of attemptseremade tomcorporate
walkability into neighborhood planning, from New Urbanism to Traxitented Development to
Complete Streets. Portladévelopment firnGerdingEdlin hasmarketed the idea of20-minute
neighborhood as a key consideration andlity of life decision. In marketing mixease projects,
they emphasiza principal of easy access, though not exclusively walkabffity: ma gi ne bei ng

to do all of the necessary and enjoyable things that make life great within 20 minutes ofrgeur ho

s Perry, ClarenceThe Neighborhood UnitL929.
‘“Pet er Citiea df TotnerrowThird Edition, Blackvell Publishing, 2002) provides a solid oview of these and other $0
century planning topics.



.. Twenty minutes on foot is ideal, but 20 minutes by transit, bike or even auto is a reasonable
goal . o

Portlandds Bureau of (BPY)iaexaminm@o>maamtel Sustainab
neighborhoods as it updates the Portland Plan. In May 2009, BRS isstatus report aimed at
considering how the concept of tA@minute neighborhood should inform the Portland Plan
update® The report defines th20-minute neighborhood as "another name for a walkable
environment. 0 | n ¢ o hosld lzk eansidergd20kminuteineighbarhgdd,b o r h o o
the report reasons that under safe, conducive condi2dmsinutes translates to about a quarter to
half a milei a consideration of the destinations and density of the neighborhood in that limited area
would determine if it was such a walkable neighborhood. The status report briefly considers how
bicycles impact this understanding c2@minute neighborhood, asking if "bicycle and transit
access [can] enlarge the market area for neighborhood serving sevitloeut increasing density."

In 2009, a group dPortland Statdasters of Urban and RegiondaRning(MURP)
studentonducted a workshop project exploring the applicability of the Bureau of Planning and
Sustainabilityds (t hpeohtheBominataneighbdrhodel koa spedific g) c on
place- West Portland ParkThe group al so sought to use the ¢
community discussions about the neighborhoodos
connectionsand information necessary to activelyange i n f ut ur eThpPSUnni ng e
group found that the concept of a-Btinute neighborhood was useful in:

1 Identifying shortcomings and articulating goals for the neighborhood

1 Framing a conversation arourtktlinkage of land use and transportation access in
neighborhood planningnd,

i Transitioning to thinking about access and destinations and away from a focus on the
importance of boundaries (such as neighborhood or city lines).

Although agencies and firmsn Por t |l and havg0mndi® pted t he ph
nei ghborhood, 6 the definition of the term rema
a quarter mile, half mile or something else) or strictly a time of tr@@aih{nutes of traveling be it
by foot, bike, transit or other megRsOr does it refer todw far people are willing to travel by foot

5 Gerding EdlenPrinciples of PlaceMarketing Brochure, 2007. Accessed online 5/24/2010 at
http://www.gerdingedlen.com/files/pdf/principles_of_place.pdf
6 City of Portland Bureau of Planning and SustainabiPtyrtland Plan Staus Report: 20 Minute Neighborhoodsay 2009.
Accessed online 6/1/2010 at http://www.portlandonline.com/portlandplan/index.cfm?a=246917&c=46822
"'ntersect Planning, 20 Minutes i rMastéed UrbaRand Rebial Rlahniiyar k. o Port
Workshop, June 2009.
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and on a bike, with or without connections to transit? To begin to address these questions, it is

necessary to consider what constitutes a walkatiikeable distance.

What walsk aib|l e o ?

How far will people walk?

A metastudy of attributes of walkable environments found that, of seven studies reviewed,
five argued land use mix (e.g. the destinations in a neighborhood) was a key attribute, winde anot
five argued that street network and connectivity were key attriBuResidential density was the
only attribute cited by a greater number of the studies (six). Howeverusnohix and residential
density are arguably highly correlated: as redidédensity leads to more destinations, the {asd
mix becomes more conducive to walking as a mode of transportation.

A study by Moudoret al (2006¥ound thatenvironmentahttributes positively associated
with walking included higher residential detysand smaller stredilocks around home, as well as
shorter distances to food and daily retail facilities from hdriiée study identified average
distances that people were willing to walk to reach eating/drinking establishments and grocery
stores as heg 860 and 1445 feet, respective. key question asked by t he
the neighborhood destinatiorisBaseal on percent of survey respondents thakwalocations on a
daily basis, the results wegeocery stores (45.9%), ndast food retaurants (23.0%), drug stores
(19.2%), convenience stores (16.3%), banks (15.8%), café/coffee shops (15.0%), and post offices
(12.8%). In a separate analysis underway at Oregon Public Health Division's Environmental Public
Health Tracking Program, resultaggest that 1650 feet constitutes a reasonable assumption of the
distance people would be willing to walk to a transit stop, based on an average walking speed of
2.75 feet/second (on the slow end for older adults) and a walk time of 10 minutes (tiye tiveza
people who walk to rail stops spend on that wilkJhese sample distances, ranging from 860 feet
for grocery stores to 1650 feet for transit stops, fall on either side of the 1320 feet (quarter mile)

metric often assumed as walkable.

8 Mantri, Anupama.A GIS Based Approach to measure Walkability of a Neighborhood Mar ch 2008, Master6s Th
of Cincinnatj pg 28.
9 Moudon, Anne Vernez, Chanam Lee, Allen D. Cheadle, Cheza Garvin, Dohnson, Thomas L. Schmid, Robert D. Weathers,
and Lin Lin. AOperational Definitions of \uindaf Bhyseal Acevitygh b or ho
and Health 2006, 3, Suppl 1, S$417.
10 costantino, Daniel. Oregon Departmi@f Human Services, Office of Environmental Public Health, Environmental Public Health
Tracking,Personatommunication, 6/1/ 2010.

6



Scoringwalkability: Walkscore
One commonly used resource

Walkscore The siteuses groprietaryprogram that analyzes destinations within a mile of a given
based on

t hat places a fis

startingaddressWa |l kscoreds mapporhgopsogoants
to the origin, with full points given (in a subcategory) for locations within 0.25 miles of the starting

point, and partial points given until one mile is reached, after which no points are @inen.

problem with théNValkscoreprogram is that it s e stheftrawsf | i e s 0 ¢rathectbahat i ons

examining the actual street network. This approach is problematic because street netwadsdista
are often much longer anebuld therefore earn fewer pointhan aghe-crow flies distances,
particularly with cidlde-sac or horseshoe style residential developments.
Figures 4 and 5 show two sample locations used in this study withril@fbarriers
marked, both from an @bhe-crow-flies standpoint (as Walksre uses) and from a network
standpoint (assuming that pedestrians and cyclists must take the existing route network). Areas with
greater street connectivitfFigure4 - left) have a larger service area than areas with fewer
connected street&igure5 - right). Howeveyin neither case does the network service area cover

near |l y as mu c hthegrowef u ni de sados dvamigthaMakSdore method, which

ignores network distances, street connectivity and route choice decisions, accessiitiity i

exaggerated.
Figure 4: Network versus asthe-crow-flies Figure 5: Network versusas-the-crow-flies
service areas fora rectilinear system service areas for a hierarchical street system
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Wh at biikse aibl e o ?

How far will a cyclist go?

Cyclists are likely to want to access many of the same destinations as pedestrians; however
because they can travel moreakly they may be willing to go further to reach those destinations.
Using a simplified calculation that a cyclist travels at 10 m#Q minute ride would enable the
cyclist to travel 3.3 milesHowever, like pedestrians, cyclists are likely willingtavel varying
distances according to the individual cyclist, conditions and destination.

A 2008 study by Dill and GliebesedGPS devi ces to tYTG@GPSk cycl i st
participants cycled an average of 6.2 miles per day and median of 4.9 mileg.p&hdanedian
single trip distance was 2.8 miles, while median distances for trips other than to work or home
varied from 1 to 2.1 miles. Applied ta2@ minute neighborhood, these distances may suggest that
work locations can be a bit more spread o4 (Biles from home) but that nemork destinations
might need to be between zero and two miles from home to meet a functional definit@® of a
minute neighborhood.

The PSU study mostly consisted of currently regular cyclists and thus may be skewed
towardmore avid cyclists. Future new cyclists may have differing thresholds for distance and are
more likely to be on the lower end of the spectrd2002 study from the UK (Sullyasksfi h o w
f aardinaryd cycl i st s arlEcyclesbgfgpeyconsiering transferringht@notier form
of tr a@nTshpeorstt.uddy argues that the distance most
of an fAordinaryodo journey may be taken as aroun
within a city (orwithin the trip purpose); applied to the Dill/Gliebe GPS bike study (with average
nontwork trip distances between one to just over two miles), these findings suggest that an ordinary

cyclist would be willing to cycle roughly 1.33 to just over 2.66 mileetch a destination.

Portland Bikeway Quality Index and Cycle Zone Analysis
Going beyond the question of how far a cyclist could or would cycle&itiieof Portland

has also conducted analyses of howedakevarious neighborhoods are could be forcycling.

UDil 1, Jenni f e wUndarstahding and Meashiting Bityaing Behdvior: A Focus on Travel Time and Routedchoic
Report No. OTREERR-08-03, Oregon Transportation Research and Education Consortium, December 2008.
2sully, AlexHow Far Are fiOrdinaryo Cyclists Hap pPapetpresemisdaiVelo As Par t
Mondial, 2000. Accessed onlidé4/10 at http://www.velomondial.net/velomondiall2000/PDF/SULLY12.PDF.
8



Amongt hose efforts is a fibi keway quality indexo

and route characteristi¢.Among the factors considered in the BQI are:

1 Motor vehicle speeds and volumes 1 Jogs in route
9 Number of travel lanes 1 Quality of pavement
1 Width of bicycle bnes 1 Quality of intersection crossings

1 Dropped bicycle lanes and difficult transitior  { Number of stops
The BQIl was one of the factors that informed P
designed to achievitga beter understanding of how existing conditions for bicycling vary across
Portlando and allow fia more tailored approach
addressing the defi ci e HcTheenslysis bréaksthe cithi®32 zoaesh c y c
and analyzes each zone on a number of factors, including bikeway quality, physical barriers, density
of roadway network, street connectivity, land topography (slope), and laiidtubken rates each
zone on existing conditions and its potehtor increase bicycling> The land use component of
the analysis sought to address average trip distance by assessing the average distance from a
residential taxot to the nearest tawt zoned for commercial usd. Because the CZA analysis does

not factor in actual destinations, the land use portion of the analysis is theoretical based on zoning.

Otherbikeability related research
A survey of recent work around bikeability reveals that the concept is gaining more
attention; however, most current avations of bikeability or related concepts are similar to the
CZA in that, to the extent that they incorporate land use, they generalize destinations significantly.
For examplethe Pedestrian and Bicycle Information Cenfart out a sevequestion form
desi gned to assess a neighborhoodés bikeability
infrastructure and driver behavior. However, the form does not consider accessibility to
destinations” A recent project byniversity of Washington graduateudent Adam Parast
compared bikability in Portland and Seattlesing a variety of inputs includifgcyclefacilities,

connectivity, barriers, slope and zontagcreate a rasterized maptput of current and potential

1313 City of Portland Bureau of Transportatid®ortland Bicycle Plan for 2030Appendix C, Page 2. Accessed online 6/1/2010 at
http://www.portlandonline.com/transportation/index.cfm24597&a=289122

1414 City of Portland Bureau of Transportatid®ortland Bicycle Plan for 2030Appendix C, Page 2.

15 City of Portland Bureau of TransportatioBycle Zone Analysis (CZA):A New Bicycle Transportation Planning Tekentation
accessed dime May 14 2010 at http://www.portlandonline.com/transportation/index.cfm?a=215045&c=34816.

16 Birk, Mia, Kim Voros, Mike Rose, Roger Geller and Denver IgaBgcle Zone Analysis: An Innovative Approach to Bicycle
Planning TRB 2010 Annual Meeting. Nomer 14, 2009.

17 pedestrian and Bicycle Information Cent8ikeability Checklist Accessed online 6/1/2010 at
http://www.bicyclinginfo.org/pdf/bikeability_checklist.pdf



bikeability.® Findings indicated thianany parts of Portland, including parts of east Portland, have
the potential to be very bikeable, and suggest some broad approaches (focused on facility
improvement) that could be implemented to increase bikeability. Although zoning was used as a
proxy for trip origin and destination demand, actual destinations were not incorporated into the

study.

18 parast, Adam BejarPortland and Seattle Cycle Analysisinpublished paper. Aessed online 6/1/2010 at
http://dl.dropbox.com/u/4080660/Adanced%20GI1S%20Final%20Project%20282PAdam%20Parast.pdf
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Research Questions and Methodology

This study is based on several key questions pertaining to whether an average person can meet their
daily needs while géing around on a bicycJdow a neighborhood could be evaluated for its
bikeability, and what can be learned from the evaluatibme following questions guided the
methodology, the sources used for the research, and the questions asked of the data:
1 Whatare the plaes to which people make trips? How often do they visit various types of
destinations?
Where are the destinations actually locaed how many of them are there?
How large an area can a cyclist cover? Given a starting point, how large avillaea
cyclist be able and willing to cover?
1 How many essential destinations fall within this bicycle service area and how can we use
this information to evaluate bikeability?
The focus of the study is on bicycle access and bikeability; however, walkalz#b also
considered to provide a comparison. East Portland serves as the focus of the study, and
neighborhoods in inner Portland (downtown, inner east and north Portland) are assessed to provide

a comparison.

What are the places to which people makip$?

The first step was to identify where people actugdiyand how often they go ther&his
study examines how neighborhoods help or hinder people meeting their daily needs on a bicycle;
therefore, | focused my research on hdmased utilitarian tripand excluded any trips to and from
work. As a starting point, the 2009 National Household Transportation Survey (NHTS) was used to
assess the kinds of trips that cyclists make. However, the cyclist portion of the nationwide survey
was skewed toward re@tonal cyclists, rather than the utilitarian cyclists that are the focus of this
study. Twentyone percent of bicycle trips recorded in the NHTS survey were taken for the purpose
of recreation; in comparison just 3.5% of all trips were taken for the peigiorecreatiofthough
utilitarian bicycle trips are more common in Portland than in other titiesdetermined that trips

19 Annual survey results from the Portland City Auditor indicate that in 2009, 8% of residents commuted by bicycle, indtibating h
levels d utilitarian cycling (City of PortlandDffice of the City Auditor2009 Resident Survey Results, pg 3Qomparatively,
2009 NHTS indicate that just 1% of all trips in the United States are made by bicycle.

11



currently being taken by any mode should be examined based on the focus of whether a trip could
be taken by bicycle, regardlesswhether it currently is or not.
The sample of trips includes horbased trips to nework destinations. Nehome based
trips were removed from the sample, as were trips to and from Waiie 1 displays results
combined into the categories of shogpand errands, social and recreational, and other.

Table 1. Percentage of hom#ased, honwork trips by destination/purpose.

Shopping / errands (total) 25.1%
Buy goods: groceries / clothing / hardware store 17.3%*
Buy services: video rentals / dryeaner / post office / car service / bank 4.7%*
Other Shopping / errands 3.1%
Social / recreational (total) 34.4%
Go to gym / exercise / play sports 9.3%
Visit friends / relatives 8.5%
Go out / hang out: entertainment / theater / sports egntd bar 3.6%*
Get Meal 7.0%
Coffee / ice cream / snhacks 1.2%
Other Social / Recreational 4.9%
Other Trips (total) 40.4%
Go to school, school related 10.2%
Go to religious activity 5.4%
Medical / dental services 3.8%
Pet care: walkite dog/vet visits 2.2%
Day care, etc 0.4%
Transport someone 13.1%
Others 5.4%

Source: 2009 National Household Transportation Survey
Note: Shaded categories used in this analysis
*Starred categories broken down into further categories foysisal

Some of these categories were further broken down to get a fuller (less generalized) picture
of places people visitThis was done because certain trip types that were combined in the NHTS
survey could not actually be served interchangeably bpwsidestination typésfor example,
while fAiserviceso including video rentals, dry
combined into one category on the NHTS survey, a post office would not satisfy your need if you
wanted to withdraw fundsna a bank would not satisfy your needs if you wanted to mail a package.

In addition to the destination by trip types identified in the NHTS data, several other
categories which are not captured by the trip type data but are still important neighbdenoettse
were considered in the analysis. Parks were included, which might be the destination for the
sporting, pet care trips, or general visits to public places. Libraries were also included and might

additionally serve some school or public place tyjges. Finally, transit connections (in this case

12



light rail stops and bus lines) were included as important connections to areas beyond the immediate
neighborhood.In the end, these destination types were identtheaugh NHTS or other literature
andassessed in this study:

1 Parks, schools, libraries, child care, transit connections (light rail stops atidesiis
grocery stores (full service and specialty), clothing stores, general goods, beauty services
(salons, barbers, etc), banks, mail serviEs)dry and cleaners, gyms, general
entertainment, drinking establishments, movie theaters, restaurants, coffee and snack shops,
and religious organizations.

Where are those places actually located?

In order to analyze whether someone could walkyoteto a particular location, it was first
necessary to identify where these possibles t i nat i ons weegonallandat ed.
Information SystemRLIS) contains geecoded data of some of the destinations used in the study,
including parks, schools blfaries, and transit connections (light rail stops and bus lin€sjure6

shows destinations taken from this source that were considered in the study.

E Light Rail Stops
—— BuslLines
<=  Schools
¢ Libraries
/ I Farks & Public Open Space
e —— Major streets
;-]’i ——— Other streets
il Cities

| D Fairview

Source: RLIS
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Business address data for other destindtipas wereacquired through a data
clearinghouse, ReferenceUS8&tandard Industrial Classificatio8IC) codes wereised toselectall
businessswithin specified zipcodesin a chosen categotypei business addresses were gathered
for all child care prweiders, grocery stores (separated out into full service and specialty stores),
clothing stores, general goods stores, beauty services (including salons, barbers, etc), banks, mail
services (including post offices and private mail providers), laundriesleaders, gyms, general
entertainment (including bowling, performance venues, etc), drinking establishments, movie
theaters, restaurants, coffee and snack shops, and religious organiZBEtiemggographic extent of
the businesses selected included aireasiter east Portland (including areas of Gresham and
Fairview) and the comparison neighborhoods of inner east, north and downtown Portland, along
with a buffer to absorb the full bikeable areas from selected starting.pbiBi898 businesses were
seleted, andb,951 were successfully geoded- over a 97% match rate after manual matching. Of
those not matched, most either lacked a street address or were P.O. Boxes. All matched

destinations extracted from ReferenceUSA are showigimre7.

® Geo-coded businesses
s Major streets

— Other strests
N e

M Cities

Source: RLIS, Reference USA

20 Zip codes used were: 97024, 97030, 9706080707201, 97202, 97203, 97204, 97205, 97206, 97208, 97209, 97210, 97211,
97212, 97213, 97214, 97215, 97216, 97217, 97218, 97220, 97221, 97227, 97230, 97232, 97233, 97236, 97239, 97240, 97266,
97282, 97283, 97286, 97293, and 97296.
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How large an area can a cyclist cover?

Information from the literature review suggested that the average cyclist would be willing to
travel a distance of about 1.33 to just over 2.66 miles for nastvork trips. As will be discussed
later, destinations closer than 2.5 miles were determined to be more bikeable (i.e. would be
accepablebiking trips to a greater portion of the population), while destinations greater than 2.5
miles away were not detained to contribute to a bikeable neighborhood. Although Dill and
Gliebebds finding indicated that cyclists appea
(i.e. commuting), since this study is focused on-nank trips, a lesser distanceappropriate.

Further, because this study is interested in tripsniiglit be made by bicycle (often by people that
are not currently bicycling) a distance threshold lower than the average threshold of current (and
therefore likely more experienced) cgts seemed appropriate.

One important consideration was the type of route and how different bicycle facilities
encourage or discourage cycling. Distances were varied based on bicycle route choice research that
suggests that cyclists will be willing go further if the environment is pleasant. Environments
more conducive to cycling were assumed to lengthen the distance a cyclist would be willing to
travel, while environments that were not conducive to cycling were assumed to decrease the
distance a cylist would be willing to travel.

Based orbicycle route choice modeling findings being developed at Portland State, each
road segment was given a new,foieathimdeatycligtewoulde ngt h
be willing to travel under standardraditions (in this cas@ssumed to be a street with a bike lane),
they would be willing to travel X miles on Y type of roddTable2 demonstrates theffective
length of each segmewias calculated. Ae actual length was multiplied by the inverse of the
distance threshold multiplier: Effective Length = (Actual Length) / (Distaiceshold
Multiplier). Local streets not identified as arterials or other bike routes (most of the generally lower
traffic side streets in Portland) were assigned a thresholaplier of 1 (the same as roads with
bi ke | anes) . Streets designated as dlow traff
boulevards (with a 1.22 threshold multiplier) because they provide some similar biegesdidis

connectivity and limitd automobile interactions.

2! Broach, Joe. PhD Stude Portland State UniversitiPersonal Communication, April 19, 2010.
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Table 2: Network Route Choice Assumptions

Street Facility Type Distance Threshold Example: Example:
Multiplier* Actual Length Effective Length
Bike lane 1.0 1000 feet 1000 feet
Bike boulevard 1.22 1000 feet 819 feet
Bike pah 1.35 1000 feet 740 feet
Minor arterial (1620k cars/day) 0.82 1000 feet 1,219 feet
Major arterial (2630k cars/day) 0.42 1000 feet 2,381 feet
Highway (30k cars/day) 0.14 1000 feet 7,142 feet
Freeways Not Accessible (represented | 1000 feet 18.9 miles
the model as 01)

*Distance an average cyclist would travel on this facility type for each unit of their presunsddigireshold
Next, a multimodal network was built that combined stdeg¢a with offstreet multiuse
trails usifregttitvee dewmgfidfdo col umigures8anthhe net wor k
demonstrate how the effective length influenced the size and shape of the area encompassing all the
possible locations a cyclist could reach in X miles (going forward, the distance cukdk wi
referred to as the fAnetwork radiuso, while the
i's the ns e igure8 alow trafi@btkgway rung north and south of the origin location,
enabling the cyclist to move further in tleodirections. In comparison, no such facility exists
moving east and west, resulting in a shorter willingness to cycle in those diretignse9,
which shows an origin location abutting a muise traili the Springwater Corriddr shows a more
dramatic example of a service area, wherein-easdt movement is facilitated by the trail,
movement to the north and northwest resembles the diamond shaped pattern one would expect from
a more traditional gridded street network, while movement to the soditboaitheast is hampered
by fewer streets and geographic barriers (Note: the extent of the bareiersaggerated because
Figure 8: Example servicearea- Low Traffic Figure 9: Example servicearea- Multi -use

Bikeway (SE 117" Avenue) path (Springwater Corridor)

/. Origin Location

/o Origin Location
eet Type (Multiplier)
Highways (0.14)
Major Arterials (0.42)
Minor Arterials (0.82)
- Bike Lanes (1) T i i N Bike Lanes (1)
—— Low Traffic Bikeways (1.22) = N 4 =H — Low Traffic Bikeways (1.22]
[ — Multi-Use Paths (1.35) e 1 ] e — Multi-Use Paths (1.35)
|Service Area |Service Areas
Cut Off Cut Off
|71 0.25 Mile |1 0.25 Mile
0.5 Mile

b treet Type (Multiplier) |
£ Highways (0.14) | DA S i
[ Major Arterials (0.42) - -

Minor Arterials (0.82)

1Mile
2 Miles
2.5 Miles

zm.eﬂ

Source: RLIS Source: RLIS
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the network runs up against the Clackamas County line, which was the extent of the hehigork

mostly effects th 2 and 2.5 mileetwork radii).

Selecting origin locations

A setof origin locationsvasneeded to run the analysighirteen locations were selected
from outer east Portland neighborheodhile thirteen locations were selected from inner Portland
neighborhoods (includg downtown, inner east and north Portland) to provide a comparison
sample. The locations represented a variety of geographic locations and neighborhodSotyjees.
of the locations were near major bike routes while others were disiambicycle faciities;, some
were near large clusters of businesses while others were more isbleexhmpling was not
intended to be random, but rather sought to encompass a variety otawaiion types.Figure10
shows each of the sample home or origin locat{attag with an assigned identifying number).
From those sample home locations, service areas were calculated using network radius distances
based on the effective length field. Pedestrian service areas were calculated using network radii of
0.25, 0.5 and mile. The bicycle service areas were calculated using network radii of 1, 2 and 2.5
miles. Figures 11 and 12 show the service areas for each of the home locations.

Figure 10: Sampleorigin locations (with location ID) selected for the study

B / e N : mple Origin Locations
_\ A East Portland Locations
S PON W Other Portland Locations|
D7 3 ¢ Major Roads
d RN - Other Roads
i 222 Y = —
1 ]
a3 . \ 1 ~ ~
0 =it % S
l'. y ; - S
/ i Portland 7, :
i 3 (R
: ATEPTE =
7 / £S5 17 ] 5 0
; ey Al '(Br_eshalm
[ i 1 14! o n =
L = 2 a1
Al It
S -
* {7 : —Milesg
0 1.25 2.5 5
Source: RLIS
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Figure 11: Serviceareas using walkable network radii of 0.25, 0.5 and 1 mile
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Figure 12: Serviceareas using bikeable network radii of 1, 2 and 2.5 miles
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Evaluation: Scoringbikeability andwalkability

Using the geacoded information on all the business arfteoidestination locations, a sampling of
starting home locations, and a set of corresponding service areas for each of those starting locations,
the next step is to gather the information in order to analyze the walkability and bikeability of those
locations.

The number of destinations by destination type in each ring (13 X 5 = 65 rings in east
Portland and 65 rings in inner Portlandgsdetermined using a spatial join (creating a binary 1=
present O=not) for each item and then counting the number irseagbe area. In tabulating the
destinatiorcounts, each of the variously sized service areas for each of the origin locations had a
corresponding count of the number of destinations by that type in the servic&igieal3
provides an example of tipedestrian and bicycle service areas around one origin location
(Location #6) with destination locations mapped over service afiedse 3 provides counts for
each of the service areas.

Figure 13: Exampleserwcearea overlaid over destlnatlons l(ocation 6: 2 NE 148h Avenue)
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Table 3: Count of destinations reachable irservice areas fromLocation #6

Number of locations within (effective Quarter One

distances): Mile Half Mile Mile 2 Miles 2.5 Miles
Area (Square Miles) 0.11 0.41 1.80 7.55 11.92
Light Rall Stops 1 1 2 5 7
Bus Lines 2 3 5 11 14
Parks and Open Public Spaces 0 3 6 28 50
Libraries 0 0 0 2 2
Child Care 1 4 5 13 18
Preschools 0 0 0 1 4
Elementary Schools 0 0 1 15 21
Middle Schools 0 0 0 3 7
High Schools 0 0 0 4 7
Full Grocery Stores 0 0 0 4 6
Specialty Grocery Stores 0 2 5 16 31
Clothing Stores 1 2 5 12 28
General Goods Stores 0 2 4 29 41
Beauty Salons, Barbers, etc 0 2 5 27 46
Banks 0 0 0 10 13
Mail Services, including post offices 0 0 0 1 3
Laundry and Cleaners 0 0 1 6 12
Fitness Locations 0 0 2 4 9
General Entertainment (bowling,

theaters, etc) 0 0 1 2 3
Drinking Establishments 1 1 4 18 27
Movie Theaters 0 0 0 1 1
Restaurants 0 1 11 36 61
Cafés and Snacks 0 1 2 9 15
Religious Organizations 2 3 10 42 66

In order to crea an objective assessment of the bikeability of the sampled origin locations,
a scoring method was developed using the destination counts. NHT&hdataeview of related
literature regarding common destinations were used to create a system whergimanmaumber
of points were assigned to each destination categdocatiorreceivel the full or partial points
depending orits proximityto the origin location

For this study, network distances were ysather than athe-crow-flies distances assed
in the Walkscore progranyg evaluate the accessibility of the sample origin locations to the various
destinations For the purpose afomparing howneighborhoods fair as bicycling versus walking
places, two scores were calculated for each origirtitota a bikeability score and a walkability
score. For the bikeability score, all locations withne anileof the origin locatiorwere assumed to
befully accestble and eligible for théull pointsavailable for that destination typehile areas
within 2 milesof the origin locatiorwereeligible for up to 50% of the points available for that
destination typeareas between 2 and 2.5 miles wargible for up25% of theavailablepoints.

For the purpose of walkability, the eaff distances were simiar to the Walkscore distances
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locatiors within 0.25 miles could receive 100% of the full points for the destination type, dropping
to 50% for 0.5 miles and 25% for destinations within 1 mile of the origin.

Assumptions varied about how many locatioha specific destination type were needed to
receive full credit (i.e. be fully bikeable or walkable). For example, for some destination types,
such as post offices or public libraries, a single location was assumed to satisfy the need for that
destinatio type. However, for other destination types, such as restaurants, it was assumed that a
single | ocation woul dalargetnunsher bfiresthusanssnepdedts o n 6 s
provide choice and variety for most people. Specifically, it wagraed that if twelve restaurants
werereachable the neighborhood would be sufficiently walkable or bikeable; the scoring algorithm
provided partial credit for each restaurant up to twelable4 shows the point system used with

the destination types, miaxum available points by destination type, and criteria used to determine

points.

Table 4: Destinationtypes evaluated, with related maximum score and scoring criteria

Destination Type Max Points|Scoring Criteria

Light Rail Stops 5 Full points for one ocurrence

Bus Lines 5 1.25 for each occurrence up to full points (4 occurrences)

Parks and Open Public Spaces 10 Full points for one occurrence

Libraries 2.5 Full points for one occurrence

Child Care 2.5 Full points for one occurrence

Preschools 2.5 Full points for one occurrence

Elementary Schools 2.5 Full points for one occurrence (public only)

Middle Schools 2.5 Full points for one occurrence (public only)

High Schools 2.5 Full points for one occurrence (public only)

Full Grocery Stores 7.5 3.75for each occurrence up to full points (2 occurrences). No p
beyond first break (0.25 miles for pedestrian or 1 mile for cyclist

Specialty Grocery Stores 2.5 0.625 for each occurrence up to full points (4 occurrences).

Clothing Stores 5.0 1.25 for each occurrence up to full points (4 occurrences).

General Goods Stores 5.0 1.25 for each occurrence up to full points (4 occurrences). No p
beyond first break (0.25 miles for pedestrian or 1 mile for cyclist

Beauty Salons, Barbers, etc 2.5 0.625 for each occurrence up to full points (4 occurrences).

Banks 2.5 1.25 for each occurrence up to full points (2 occurrences).

Mail Services, including post offici 2.5 Full points for one occurrence

Laundry and Cleaners 2.5 1.25 for each occurreaap to full points (2 occurrences). No poil
beyond first break (0.25 miles for pedestrian or 1 mile for cyclist

Fitness Locations 5.0 2.5 for each occurrence up to full points (2 occurrences).

General Entertainment (bowling, 2.5 1.25 for each occurrence up to full points (2 occurrences).

theaters, etc)

Drinking Establishments 5.0 1.25 for each occurrence up to full points (4 occurrences).

Movie Theaters 2.5 1.25 for each occurrence up to full points (2 occurrences).

Restaurants 7.5 0.625 foreach occurrence up to full points (12 occurrences).

Cafés and Snacks 5.0 1.25 for each occurrence up to full points (4 occurrences).

Religious Organizations 7.5 1.5 for each occurrence up to full points (5 occurrences).

Maximum Total 100.0
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Based ommy research into the number and types of trips people make, | reeideodson

how many points to assign per destination catefarythe relative importance of one destination

type compared to anotheHow to discount pointgased on distance frometistarting locationand

thenumber of locationeeeded However, those decisions were ultimately arbitrary anckaearch

in these areas improves, assumptions could be refined to improve the utility of thEaiolel.5

provides a score sheet demontatigahowthe point system would work otdr the example above.

Table 5: Scoring worksheet for example origin at 2 NE 148Avenue

Destination Type Maximum | One Mile (full 2 Miles 2.5 Miles |Points Receiveq
Possible points) (50%) (25%)
Light Rail Stops 5 2 5 7 5
Bus Lines 5 10 22 28 5
Parks and Open Public Spaces 10 6 28 50 10
Libraries 2.5 0 2 2 1.25
Child Care 2.5 5 13 18 2.50
Preschools 2.5 0 1 4 1.25
Elementary Schools 2.5 1 15 21 2.50
Middle Schools 2.5 0 3 7 1.25
High Schools 2.5 0 4 7 1.25
Full Grocery Stores 7.5 0 4 6 0
Specialty Grocery Stores 2.5 5 16 31 2.5
Clothing Stores 5 5 12 28 5
General Goods Stores 5 4 29 41 5
Beauty Salons, Barbers, etc 2.5 5 27 46 2.5
Banks 2.5 0 10 13 1.25
Mail Services, including post officeg 2.5 0 1 3 125
Laundry and Cleaners 2.5 1 6 12 1.25
Fitness Locations 5 2 4 9 5
General Entertainment (bowling, 25 1 2 3 1.88
theaters, etc)
Drinking Establishments 5 4 18 27 5
Movie Theaters 2.5 0 1 1 0.63
Restaurants 7.5 11 36 61 7.19
Cafés and Snacks 5 2 9 15 3.75
Religious Organizations 7.5 10 42 66 7.5
Maximum Possible 100 Actual Bikeability Score: 79.69
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Findings

Walkability and bikeability scores were tabulated for each of the input origin locations.
Figurel4 shows walkability scores for each looatwhile Figure 15 shows bikeabilisgores for
each location Walkability scores were necessarily lower than bikeability scores because the
smaller network radii were used for the walkability scéré25, 0.5 and 1 mile as opposed to the
1, 2 and 2.5 iite radii used for the bikeability scorés Since bicycles can cover a larger area,
cyclists can reach more destinations and meet more of their daily needs.

Figure 14: Walkability Scores(out of 100)

The east Portland locations had an average bikgasdire of just over 76 out of 100,
compared to an average score of just under 96 for the locations in inner Portland. The east Portland
locations also had significant variability in their scores, ranging from a low of 51 for a location on a
horseshoe sty block near484 to a score of 97 in a more gridded and commercial neighborhood.

In comparison, the locations in inner Portland had less variabitapging from 89 to 100

2 \Walkability scores derived here are considerably lower than Walkscore ratings for similar locations. This may be

partly due to differences in the categories and points given pgocatdiowever, more likely is that the-te-crow-

flies service area calculations used by Walkscore overestimate the actual walkable distance (see figures 4 and 5).
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