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Abstract

This paper evaluates teysspatialplanningunderstansland engagewith personal
security hrough a study ahnersuburbarsurface transit stopa Toronto,Ontario,Canada
Although often considered by planning, personal security does not appeautgdxxedo the
same level o&ttention as other design and planning prioritiEse foundtion for this study was
areview ofsecurity focussedriminological spatialplanning and a small quantity of legal texts
in order to analyze overlaps and deviatiomhis was followed by analys@f relationship
betweerper sonal security and the cityods public tr
througha review of historical texts aralirrent policy documents guiding surface transit stop
placement and designThe final component of this paperasliscus®n of an audit othe
design and placement of a selection of conventional bus stops irsuiné&ban areasOverall,
there are indications that some progress is being made in addressing personal security but there is

still significant room for improveent.

Keywords Spatial Planning, Surface Transit Stops, Public TraRsitsonal Security,

Toronto Transit Commission
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Foreword

My decision to research public transit surface sto@®s from a general interest in
public transit ané desire to ensure the continuadd hopefully increasediability of public
transit for all users and at all periods of timfedditionally, public transit continues to be
positioned as a key tool towards ensurihgsustainabilityand competitiveness afban

communities.

This major papeserved to expand yrknowledge of the issues of transportation planning,
spatial planning, and personal security beyond the curriculum aof AEBS firstly tookthe form
of knowledge derived from North American and limited amounts of Western Eurapadamic
and professinal literature Secondly, this paper was informedhmth historical and
contemporaryieces ofiterature specific téhe issues and history of Toronto, Canada
Combined, theskelped to satisfy learning objectives 1a, 2a, 2b 3an3Mmy plan of study
Additionally, this paper attempts to fill niches in existing literature and contemporary literature

on the subjet from a general and Torongpecific context

This major papealsoexamines spatial planning in order to fulfill the requirementsef t
Ontario Professional Planner Institute (OPPI) recognized Master of Environmental Studies
planning streandegree Within the constraints of this paper, | strove to develop an
understanding of the environmental, financial, transportation and othesels@nsiderationfer
planners through my study tife planning of bus stops and their surrounding urban.form
Additionally, this alseentailed critical thinking with regards the significance and importance
of these considerations when they conflictédy review ofpolicy, andplanningtexts specific
to the City of Toronto were directed towards
awareness of the history of planning from a general and context specific perspédistated
previously, thigaper is also directed addressoigective 1b, and thskills envisioned by OPPI

as being fundamental aspectsaagkgistered professional planner
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Planning for Secure Surface Bus Stops in Toronto

Fear of crime at the hands of strangersains agn ongoing concern ithe management
and utilization ofcontemporary public environments aswfacepublic transit by extension
As these problems occur and are mapped onto these spaqgestja planning andurban
planning may serve as a means of modifying these physical environments in order to mediate
these negative interactions amediuce fear These efforts, howevemust compete with other
conextspecific planning consideratiorendin cases like Toront@ntario,Canada, may be
subject tdboth intermittent and uneven attenti@malysisgvaluationandgeneral
documentation The purpose of this paper isdevelopa more comprehensiand
contemporary understandiofthe history and futures challenges of secutirgnnersuburkan

porti ons suffacefransitmetworko s

Why is Public Transit Considered to bel nsecure?

Personal security may be extremely relevantuolip transitdue to acombination ofts
inherent characteristitdhatfall within and outside the control of public transit operatoffhiese
factors were identified as falling within one afd mainthemesthe fact that public transit trips
involve a relatively high amount afncertainty and the fact that thesencertainties may make it

susceptible to contemporacyimes and acts that may elicit fear or discomfort

The first,and arguably leadp theme to thessue, is the fact thauplic transt may
introduce travellers to a relatively greater number of uncertainties compared to more
private forms of transportaticduch as automobilesAt its most basic level, conventional public
transit systems often utilize fixa@oning and routing fotrips, with users needing to traverse,
wait, transfer, and occupy both familiar and unfamitiablic spaces at varying hours of the ay

Aside from the fact that thespaces themselves melyange due to temporaoy permanent

'This issue is said to be especially relevant to fe

Network and Metropolitan Action Committee on Violence Against WoarahChildren, 1991)
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route changes, thtemingofa t r an s i t isalsoeircdrtaindye toumebangcal,

crowding, and customaelated issues that may delaydisrupta pat r on dhesecomdir ney
main form of uncertainty facing public transit useosisists of th@otentially unpredictable
strangers that aencounteredvhen riding andiccessingublic transit Examples of these
strangersnclude passéiys on the street, individuals loitering or otherwise occupying space near
stops and fellow transit passengeaysboard vehicles and in transit facilitied/arinessand fear

of strangerss both & old and documented phenomerfdacobs, 2002; lEEopean ©nference of
Ministers ofTransport Economic &earclCentre 2003) with a presumption that strangers are

an unkown variable, if not a potential attackdfxposure to strangers may be increasded to

the uncertain times and spaces associated with public transiespeciallyfor patrons that are
unfamiliar with the transit system or route(s) in questidlthough these types of uncertainty

are arguably an inseparable agp#airban lifetheynevertheless appear to remain relevant for

the issue of securityn conventionapublic transitsystems

The second main theme encounterethéliterature waghe fad that contemporary
forms of crime and unrestay beperceived to be applicable poiblic transit This phenomenon
appears toesultfrom the need to address continued public apprehensiinleht aimesthat
involve strangers in public spaces, sucltaset crimegAtlas, 2008; Transportation Research
Institute: Carnegidellon University, 1975Walkate 2003. Unsurprisingly thesetypes of
crimehavealsobeen consistently viewed as bemgremely relevant fapoth public transit
patrons and operatofBi Serio, 2003feltes 2003 Perone and Tucke2003; SWAN and
METRAC, 199). In order to develop better understanding of insecurity on public transit,
criminological literature and literature on personal secimifyublic spaces and public transit
was consultedand this topic sergas the starting poirfor the followingsection Three types
of behaviour were identified as being unconducive to personal sedtritg: d i t crinoeathat 0
target riderssigns @ disorderandindiscriminate crimgandthe unsettling and unpleasant types
of behavioutthat are captured gntisocial behaviour
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Traditional Crime

Traditional crimesare both the most seveaad feared types of securtpmpromising
behaviour fompublic transit patrons and inclutéethviolent and nofviolentforms ofbehaviour
directed tovards property and popl&€hese forms of behaviour halmng been the subject of
study by societiesand in particular the discipline of criminolodg,order tounderstand the
reasons for their occurrence and devise preventative strat@gissibly due to its
interconnectionand status aspublic or semipublic spacé, traditional crimes that are relevant
to publictransit primarily consist gbetty and violat faceto-face crimes between strangers
rather thardomesticor white-collarcrimes Seven general criminal acts were noted as
consistently appearing through the coursthefiterature review and these warategorizednto
five types based on their atacteristicsTable1). Categorization was carried out for the
purposes of analysis, and to also compensat&rfolar crimes that may ndtavebee included

in the literature or omitted during the literature review

“The fApublicd nature of public transit environments

service is a debate that will not be touched upon in this paper.
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Table 1 Typesand examples ofpassengerdir ected raditional crime.

potentially property) Sexualassaulf "k ot

Typeof Crime Examples oCriminal Event
(Directed AgainstPassengers)

Non-violent property Pickpocketing"*"*/Theft® ¢
Violent personal (and Assaulf® & @ &M PLdt

Certainforms ofharassment®®
Robbery'-¢de "

Terrorism Terrorist act

g KM BL AL 10, b

*Harassment remairsbroad evolvingcategory during the time of writing and cannot be accurately
represented by its inclusion in a single category

#Poyner 1983

® European Conference of Ministers of Transpa@omic Research Centre, 2003
“Welsh and Farringtqr2009

4 Transportation Research Institute: Carneidgllon University 1975

¢ Gladwell, 2002

" Metropolitan Action Committee on Violence Against Women and Children, 1992
9 City of Toronto Planning and Development Department and Wekerle, 1992

" Metropolitan Action Committeen Violence Against Women and Children, 1992
'Scarborough Womendéds Action Network and Metropolital
and Children, 291

! Atlas, 2008

¥ Feltes, 2003

'Welch and Yayuz, 2010

™ Perone and Tucker, 2003

" Ligget, Sideris, and Iseki, 2003

° Litman, 2005

P Taylor, Fink, and Liggett, 2006

Footnotes that include A10 are sour awteneredebmedtodi d not
be relevant

al Cozens, 2008

®> European Conference of Ministers of Transport Economic Research Centre, 2003:
¢! Zelink and Brennon, 2002

41 City of Toronto Planning and Development Department and Wekerle, 1992

*1 Di Serio, 2003

" Walkate 2002

%' Wagers, Sousa, and Kelling, 2008

" Walkate 2002

"I Welsh andrarrington, 2009



SECURE PLANNING OF BUS STOPS IN TORONTO 6

Violent personal andviolent property crime. Violent personatrimesarethe most
consistently discussed type of crim@ong researchers, public transit usansl members of the
general publit. Prime examples of these crimes assault, sexual assault, and robbekg per
C a n a Grandnal Code(1983), assault refers tphysical and noiphysical interactions that
successfully or unsgessfully harm or threah harm to an individualThis definition
encompasses\ariety of actsncludingthreatening gesturggerbalassaultand physical
altercations Sexual assaylbeing assaults that occur in circumstances of a sexual nature or
violate sexual integritgf the victim,technically fallsunderthe crime of assault in Canada
(Hoddenbagh, Zzhang, and McDonald, 2Dt is listed separately this papein recognition
of the attention paid to it as well as its unique characterigigamples of this crimanclude
voyeurism, sexual touching, and forced penetratibappears that sexual assault is a gendered
crime (Bornstein, Fink, Germai, LoukaiteBideris,Loukaito-Sideris, 2014Bornstein, Fink,
Germai, LoukaitouSiderisandSamuels, 2009;oukaitouSideris and Fink, 20Q09being feared
most by women (City of TorontBlanning and Development Department [City Planning] and
Wekerle 1992; Metropolitan Action Committee on Violence Against Women and Children
[METRAC], 1989 S c ar b or o ugActioMdetwekiS&VAN] and METRAC, 1991and
this appears to be partially reflected by thegher sexual assault risk (METRAC, 1992)
Robbery refes to the act oissaulhg or threateningo assault other person(s)arder todepive
them of their property (Criminal Code, 19854hd includesrimes such as swarming and
weapon relatedobberies Robberies are noted in at least one text as being the crime most feared
by men (METRAGC 199).

Vi ol e n thigkeprofilemataran public transit securitgloes not appear to be
dissimilar from its perception in other circumstancasits most basic level, itmfamy may
stem from its direct violation gfersonabkecurity,specifically the right for individuals toot be
a victim of crimeand theperceived responsibility for governments to safeguard this right
(Transportation Research Institute: Carndgidlon University, 1975 Tulemello, 2015 As

noted previouslysexual assault arguably gameen furthethan its peerasits entailsthe

3 As per the views expressed in the primary and secondargysuencountered during the literature review.
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violationofan i ndi vi du al,dlsle ableeryis distinguishet ley ghtact thatit is
centred on théorcible removabf property from an individualTaken together, violent crimes
may be particularly alarming due telatability of thepersonal and property harmesffered by
victims, aswell asthe disruptive nature of their aftermath on local communiti¢sm aside,
vi ol ent cr ialsoappears to betpartially attrijutable to the increased speed and
geograpital disseminatin afforded by modertechnology and the medid&nowledge of
criminal incidents and rates na@xtend beyond local users of a spaséh actual
sensationalized, and fictional depictions of these crimegsgycaptured imews, television, and
othermedia(Walkate 20035.

Terrorism. Notwithstanding its occurrence throughout histoeyrdrismis a relatively
recentand varyingly important personal security concern for putdiesitin North America
Contemporary concern regarding terrorisneast in the United States, arguably began in
earnest following the September 11, 2@@thcks(DiSerio 2003;Feltes 2003) At face value,
terrorism consists adcts that endanger persons or propantyintimidate the public or a
governmentn order b furtherareligious, ideological, or politicaltausgCriminal Code, 19857
In the contexbf the North America and Western Eurppieese acts may use vehicles as rams,

explosive or harmful packages, and weapons such as firearms

Public transit, posbly due to itspublic nature antmportanceo the functioning of urban
areashas alsdeen targeted by terrorist attaclrevioushigh-profile attacksinclude the 1995
Tokyo subway sarigasattack(Feltes 2003 andthe 2005 London 7/bus and subway
bombinggz A Jul y b o mBhlerelsvance o2térbrism in discussions of security on
public transit, however, appears to be inconsistent depending on the audignestion
Concern regarding terrorism appears to be highest among practitmuerssearchefstlas,
2008; European Conference of Ministers of Transport: Economic Research Centjea@003

relatively low among transit useifgt is mentioned at al{Perone and TuckeR003.

Terrorism® sompatibility with general crime premgon measureBasbeen a subject of
debate dr researchers and practitionefie most basic controversgncerns the fact that
terrorisnd methods and motivatiorsave beemrguedas beingnoresimilar topolitical action
and militarystrategy rather than conventional crif@g¢las, 2009. As noted by Di Serio2003,
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this presents a resource and jurisdictional challenge at the very least, as it arguably falls under
the purview of national securitgther than municipal governments agkncies Furthermore

there has also been wariness surrounding the applicability of-prevention measures to
terrorisnd S ¢ 0 mp aniqaetodt vaasksy actors, and strate@iedtes 2003. This

distinction however, may matter littl@tthepotential victims of these types of eventdio may

suffer material and personal har@verall,terrorism appears to ba anconsistent and

controvesial facet of conventional personal security strategies.

Non-violent property crime Nonviolent property cimes directed against passengers
namelytheft,appear to be a lessntroversiapublic transitsecurity violation These acts
generally do noresult in personal injurynay go unnoticed by victims until a later point in time,
and thus remaisimply unexplainedr unreported These forms of crime areot a new
phenomenon, with notabéxamples includingon-violent distraction based swarmings and
pickpocketingof patrons waiting at surface stops in Englé@adyner 1983. Despite its low
profile andlack of resulting pemnal harm, theft appears to be a common issue affegtiblic
transit systemsHCMTERC, 2003Poyner, 1983Welsh and Farrington, 20Q0®ut alower

priority for public transit patrons compared to public transit operators.
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Signs of Disorder

Signs of disordewill be used to refer to a hodtlehavious thatdo notnecessariljnarm
patronsin the same way as traditional crimbat nevertheless promdieelings ofinsecurity
The following discussion is partially informed by research on public dpased on its similarity
to public transit environmentdVhile they may be less severe than traditional crimes, many of
these acts myabe codified and punishable throulgylaws Three categoriesf signs of disorder
were identified: disruptive acts that are not directeatlzer individuals or property; personal or
property crimes directed at public transit employees or proertacts that affect the quality
of life of patrongTable2). Aside from differences in characteristics, these acts appear to be

perceivedn varying degrees of significance pgtrons, operators, andofessionals,

Table 2. Types and example®f sgns ofdisorder.

Type of Behaviour Example
. . . Public intoxicatiorf*
Dl_rected wality of life Panhandiing
Quality of crimes Unwanted #ention/Certain less severe typgdharassment
life crimes . . Loitering®®*
L_Jndw_ectedquallty of Mutual dsorderlyconduct/Rowdiness
life crimes

Nuisance behaviour (ie: excessive noise)

Assaulting (includingobbery) of a transit employéé

Littering ¢
i - Graffiti/ Tagging/Scratchittf® *-¢ & "9
Directed at transit property/employees Postering”
Vandalism? *-% & Mk
Fare @asion®®""

2Poyner 1983

® Perone and Tucker, 2003

°“ECMTERC, 2003

¢ Atlas, 2008

¢ Gladwell, 2002

"Wagers, Sousa and Kelling, 2008

Y9 Feltes,2003

" Transportation Research Institute: Carnediglon University, 1975
'Scarborough Womendés Action Network and Metropolitan
and Children, 1991

I Caire, 2003

¥ Stafford, 2003

Footnot es t ha turcesrthatldid doespetifically address psibdic transit but were deemed to
be relevant

2l Clarke 2008

b1 Zelinka and Brennon, 2001

¢! City Planning and Wekerle, 1992
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Quiality of life crimes. Quality of life crimes (QOL crimes) includes a wide variety of
acts that differ from traditional crimes asthmay generallproduce discomforbr fearrather
thanpersonal or property hatnA wide variety of acts fall into this category ranging from
situations that either border on or have the potential to estatassitional crime, anchinor
infractions that serve amlisances, but infractions nonethele$his sulsection will focus on
more severe examples of QOL crimes and their relationship with traditional crimes, with
discomfort and fear being the subjémt the next sectionHistorically, the topic of QOL crime
has been discuss-sodd i hehaseauch O¢€o)Ymakenh and
windows policing (Gladwell2002;Wagers Sousa, and Kelling2008 Welch and Yavuz, 2030
and incivilties in public spaceTwo types of QOL crime appear to exist, QOL crimes that are

explicitly directed at a specific individual, and QOL crimes that have a urmatieeced audience

Directed gality of life crimes DirectedQOL crimes such as publioitoxication,
panhandling/beggingppear to béhe second mosiommon and notoriousause of concern for
public transit patronand professionalafter violent traditional crimeThis dubious honar
appears to stem from tligct thatthese crimes may shesimilarities withtraditional crime with

select ones also beimgasonably capable of escalating into traditional crime.

The most seriouform of directed QOL crime ipublic intoxicationwhich has been
documented asausingrregularand violent behaviouiekblom, 1995Zelinkaand Brennon,
2007 and subsequently problems for public spa€aty (Planning and Wekerle, 19920zens
2008 Ekblom 1995 and transit patrons (Gladwell, 200Bublic intoxicationis also highly
relevantto public transitdue toits official, and reasonabl@dvertisement as an alternative to
impaired drivingby advocacy groups and police for¢Pglley, 201% Parhandling haslso
been subject ta fairly sustained amount aftention by both public traitgprofessionals
(Wagerset al., 2008 and patrons (Gladwel002;Welch and Yavuz201Q. Although a range
of explanations exist, some of which will be discussed in the next sestivemelyaggressive
forms of panhandling that impede threaten patms maybe perceived asordeing on, or beng
analogous to robbery (Gladwel003. Lastlyunwanted attention and lessrious form®f
harassmens intended to capture a wide range of behaviour that may be perceived by victims or

are reported as beirigreats to personal securityustifications for this include the fact that these
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acts may very well border on being criminal forms of haraesmethreats, and their potential to
beused by offenders to identify and target suitable victi@ee issuepecific to harassment is
the fact that théerm has been used on occadimmefer to all forms of targeted QOL crime
(Gladwell 2002 and this suggests that the term may be more appropriately used as a

overarchingdefinition of disorder rather than agdastinct subcategory.

Non-directedquality of life crimes Non-directed quality of life crimesonsist of
comparatively benign forms of behaviour that presumably do not, or are not, intended to directly
threaten general transit patrorEhat being said, these attave been documented on occasion
as being problematic in the eyedmafrsit patrons and professionals

Non-directed QOL crimesalnot appear to have a ranked hierarchythongare not
listed in any particular ordetLoitering has been frequently listed as a cond@mnansportation
Research Institute: Carneiydellon Univeristy, 1975Welch and Yavuz201Q Zelinka and
Brennon, 200Land may be differentiated on the basis of whetharolvessuspiciougpersons,
or suspicious locationsThe former refers twitering by particularlysuspicious, and possibly
undesirable, types of peofleewington, 2000Zelinka and Brennon, 209 Iwhile the latter
refers to bitering in areasvith no reasonabler legitimate reasoto do so(Poyner, 1988 The
root cause for both of these appears to li@iteringd s p ot e the preduddor traditiomad
crimes as ifacilitatesgp ot ent i al or mot ifovaad emabunterfwithean der 0 s
suitablevictim or an opportnity. Disorderly conducandrowdinessbetween consenting parties
is the final type of indiscriminate disruptive behaviour that is particularly relevant to public
transit Although tis behaviour may be mutual and may not necessarily involve traditional
crimes it neverthelessay be alarming and potentially harmful to bystanders or their
surroundings This may occur directly when these individuals or property become inadvertently
involved or harmed (Ekbm, 1995 Gladwell, 2002, or indirectly as idenonstrates the
willingness of its participants to carry ageminglyiolent behaviour Transportation Research
Institute: Carneigdellon Univeristy, 1975 Nuisancebehaviour is the fingorm of non
directed QOL crime thas relevant to public transit and it involves activities that may agitate
other individuals and potentially escalate to other forms of crim&ances of this would

includecrowded, stressfidnvironmentsand their associated interactions (Wortley, 20@&d
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possibly include unwanted broadcast$oofd vigorous musigvhich may inciteexcitement and

anxiety ¢elinka and Brennon, 201

Acts Directed Against Transit Property/Employe€eBraditional crimes thatra drected
at transit property and persael are anothgyotential sign of disorder arwduse of concern for
public transitoperatorsaand professionals and possilidy patronsas well Displays of a public
transito per at or 6 s keephbii olriempjoyeesmandeassetsiseaumaey undemine
the faithtransit patronfiave in the degrete which their own security is actually safeguarded
(Transportation Research Institute: Carndigdlon Univeristy, 197h These actpresumably
follow a same scale of severity as traditional crimes, antiployee assaults being most severe
and property crimes being perceived as less severe to varying lesser.dagreée$rom
undermining faith, acts directed against transit operators may aésb @#fnsit patrons through
the demoralization cdmployes (Caire 2003 as wellas thepossiblefacilitation of traditional
crime and other behaviour (@lwell, 2002.

Considerations forSigns of Disorder A general shortcoming thatas noted with signs
of disorder wagoncerned the actual degiteewhichtheyaffect personal security and the degree
to which they shoultbe policed Barring extraordinary cases of directed QOL crané crime
directed against transit property and employiesay be difficult to determine whether an act
should bedreated asriminal offencethat is worth pursuing, or should be treated, and possibly
dismissed as being minor or berfigihile underpolicing and its potential security
ramifications have been discussed, overpolicing may be difficult, expensive, antaled &
heavyhanded andontroversial in a western conteXr@nsportation Research Institute:
CarnegieMellon University, 197% Excess attention and resources towards incivilities may also
backfire by attracting attention away from actual or more seriousigeconcerns
(Transportation Research Institute: Carndgidlon University, 1975 As will be discussed in
the next section, this trend remains persistespecially between public transit patrons and

public transit operatorsndmaybe a cause foufther controversy

* As with any form of policing, discretion plays a key role in these determinations
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Indirect fear. Indirect fear represents the fact thatlividualsmayfeel insecureven in
the absence @n ongoingr prior experience dhreateningpehaviouiin a particular scenario
Publictransit, as with other publgpaces, continues to bealgect to fear due to isccessible
nature andhesignificant amount of uncertainty attachtedt. It shouldalsobe stressed that this
usage of fear does not refer to the fear of (re)victimization of individuals who havidydesn
harmed or borne witness to a security inciddrtis uncertainty may be fetirough aspects
suchasthet i mi ng a ,pmawhatannndigdual may @ncounterhile travelling on

public transit

Fear of strangers is not a particularlyvighenomenon and arguably runs the gamut of
beinganatural reflex or a coping mechanisit its most basic level, strangaray be feareds
they areunknown variables who may actarvariety of unpredictable waymcludingcriminal
activities Explanations for this phenomenarciude its nature as response to the relatively
high population density and the subsequent anonymity of urban reqideribs2002), as well
asstrangers beingymbolic of theconstanphysical and societal chan{ei Serig 2002; Feltes,
2002; Transportation Research Institute: Carndgilon University, 197pexperienced by
cities Additionally, certain strangers may be perceived as warranting atterationbasedon a
variety of actual and perceived charactersstitat they exhibit Aside fromsimilarties to
reported offenders, these may be basespamtaneous appraisalsattributes such gshysical
ability, numberstheir relationship to the surrounding space, societal concsptipimions and
biaseqsucha s f u s u a | ExamplespoBporttasedys appraisals inclgpecific cases
such ageenagerdeinga cause ofoncernfor senior§Perone and Tucke2003, and more
generakases such as apprehension twoards individuals that appedraodless Zelinkaand
Brennon, 200 Certain appraisalsay beparticularlyproblemati¢ as shown by Perone and
Tucker (2003) where at least one response pestkived ethnicity andreedasindicativeof
individuals who werdl f o r e i g n andthuspotentiatthseas. As such, éar based on
strangers magiot necessarily be@oblem thatan be adequately addressedbilic transit

operators
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Uncertainty is also experienced by public transit patmonise form of the spaces, and
the respective timings, ththey must travel through in order to access public transit
Conventional, fixeescheduleand fixedroutebus networldictate when and how an individual
may reach their destination, andderstandablgffer significantly less control thaprivate
modes btransportatio(SWAN and METRAC, 1991; Zelinka and Brennon, 2pa8ad demand
responsivdransit Examples of this uncertainty incluttavel at earlier and later times to
account for longer travéimes, service unreliability, temporary route diversipraute
restructurings, service star and end times, the first mile/last mile of trips, and transfers between
routes A fairly wel|l k nown icoredrnahe asage opiibliccspangi ng 6 s r
such as public transiluring afterdark periodgFeltes, 2002; Levine, Rodriguez, Wallace, and
White, 1999;Perone and Tucke003 SWAN and METRAGC 199). Aside from timing,
uncertainty may also be experienced in the form ofdbationsthat atransit patrorwill be
forced to interact with as pauf their trip. Certain types of space majsobe, or perceived to be,
attractive to motivated offendeos activities thafireassociated witpotentially threatening
typesindividuals Heavily trafficked area@Cozens and Hilier2012)such as shoppingalls for
thieves (Bratinghamnd Brattingham, 20Q8areas in the vicinity of major sporting fatiés
with especially rowdy fan@ratingham and Brattingham, 200&nd alult entertainment areas
(Anselin, Griffiths, and Tita, 200&ity Planningand Welerle,1992;Zelinkaand Brennon,
2001) are all examples of this phenomend¥s was the case with the previoustgeg these
ideas may also be communicated theauthorities the media, and other channels

Indirect fearoccupiesa consistently recogned, but controversial position among th
literature that was reviewed'wo debates were encountered, the first being around the
legitimacy of indirect fear, and the second being around the utility of indirectFeathe
purposes of this paper, batteas will be treated as both possessing some level of merit due to

the hghly context spedic nature of indirect fear.

Thelegitimacy of indirect fear appears to be the longéshding debate concerning fear
and appears to be heavily divided onthedasiof t he questi oned partyods

transit operations
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The supportive position in this debaeyues that thmdirect fears of patrons should be
treated as a legitimas®urce of information for transit agenciekhis perspective is angd on
the basis that feaese the direct result of trectualday-to-day experiences of public trangges
(Di Serio, 2003METRAC, 1992;SWAN and METRAC, 1991and may be indicative of
unfamiliaiity on the part of transit operators and professionalsese fears may not be supported
by statisticakvidence due to underreportiag there isndication that crimesay be reported
unevenly(Atlas, 2008; Walkate 2005, with sexual assaulieing a prominent exampd
purported underreportingity Plannngand Wekerle2002 SWAN and METRAC, 1991 As
suchthesest r at egi es may provide a more accurate ur
if not an effective way of directly addressing the most pressing issues of pattbpsomoting

increased dership

Detractors base their position on the belief that the indirect fears of patrons may be
inaccurate and must be verified prior to befieted upon as ihay be disproportionate
statisticalevidenceof crime and the actual likelihood of victimizatidBGMTERC, 2003 This
phenomena has been noted as not being exclusive to public transit and instead being a general
societal trendTulumello, 2016 thatis at least partiallattributable to théencreased speednd
reachof contemporary forms of medidransportation Research Institute: Carndgedion
University, 1975;Walkate 2005) thatportray highprofile uncommon crimesl ndi r ect f ear
vulnerability to misreadings also appears to be reflecyats velationships with assumptions, as
demonstrated by fean the basis of relatively uncontrollable traits such as age, ethnicity, and
creed(Perone and TuckeR003. Proponents of this view generally state that inaccurate
knowledge, on the part ofders and the general public, of thetual state of security on transit is
the root cause of indirect feaAs such strategies based off of indirect fear will be an inefficient

usage of resourcesmd maydo more harm than good.

A second smallerdebatethat was encountered was centered on the utiignly
acknowledgingndirect fearand fearful scenarioSCompared to the previous debate, the
opposing positions on this view do not appear to be based dnekef patrons versus officials
such as stéfand professionalsSupporters argue that advertisement of fearful situations fear

may help guard individuals from falling into a falsense of security andadvertently
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becoming targetJity PlanningandWekerle,1992;Welsh andrarrington,2009;Zelinkaand
Brennon, 200 Additionally, these advertisements may serve as public service advisories that
aid patrons in respondirig security incidentas well as deterring offenderBetractors argue

that this can function asegative advertising fquublic transitby stoking fears and ultimately
turning passengers away from tran$tansportation Research Institute: Carnddilon

University, 197%. Indirect fear, however, is a difficult and contessial issue to address due to
these noted diviesin the literature concerning the accuracy of fear and the wisdom of acting

upon these concerns



SECURE PLANNING OF BUS STOPS IN TORONTO 17

What Are The Main Theoretical ApproachesTo Explaining Crime On Public Transit?

The theoretical roots farnderstanding crime and public traregiipearto be best
described byvesterncriminology from thel960sup to the present day-or the purposes of
context, tke early half of thigperiod was marked by increased sociatatmregardingstreet
crime’ in innerareas oboth American(Cozens2008 andBritish (Cornish and Clarke2009
cities In responsgsometheorists in this period began placing greagegmphasis on treating
crime asan activejndividual decisionmaking process as opposedtingthe result blonger
term biological or structal factors(Lilly and Cullen 2007 Walkate 2005. To acertan extent,
emphasis shiftedway from the study and pursuit of (potential) offendersveaslinsteagblaced
on understanding and preventing criminal adtkis focus on criminal acts rathérancriminal
offenders igarticularlyimportant apublic transit authorities may have limited resources,
jurisdiction, or will, to pursuéongertermcrime prevention methods thdentify andaddress
potential offenders througtocial programs dargeted punishmenirheseindividualcentred
theories share a belief thaffences are carried out when the bendiiteffensive behaviour are
actively or subconsciously perceivas outweighing their costs and potential risks will be
explainedint he foll owing section, this had a pronou
understanding of crimend crime preventiotactics that have developed as a result or

concurrently with this knowledge

Individualcentredtheoriesare thematically linked due their focus onndividualsmay
be contemplating ooutrightcommittingsecurityviolations Three general categories of
individuals exist relative to potential and actudiats that threatepersonal security: offenders;
victims; andthird parties thatr@ nearby enough to witness the evef additional category,

individuals and groups that have ownership or otherwise have control over a space, was also

® This alarm may be attributed to either increased crime rates or reporting of crime, but this is another
academic debate itself and is only mentioned in the interest of brevity and not misconstruing this

occurrence
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encountered in select pieces of literature as being expected (beicessarily required) to help

safeguard the occupants of their space

The offender. Offenders unsurprisinglyarea constansubjectof focusin the literature
that was reviewedConsensus appears to exashcerninghe idea of offenderas decision
makers, although thexactnature of their decision making process has been a subject of debate

that falls into one of the following threkeories

1. Offenders are calculating decision makers who seek to ¢ffend
2. Offenders are opportunistic, calculating decision makard
3. Offendersare opportunistic decision makers who operate within bouratenhality

andcan makarrationaldecisions

Offenders are rational decision maketkat aim to carry out offensive behaviourThe
first, and arguablynoststereotypical, perspective argubat dfenders &e rationd individuals
who purposely seekituations thamaximize the benefits and minimize the riskshair
offensive behaviourThe earliest roots of this theoayguablydate back ta@lassical criminology
in the 1800swhich soughtcrime preventiorthrough thecreationandadvertisement of
appropriately scaledunishmentgor offensive behavioufWalkate 2005. In contemporary
times, this is captured in its simplest form by Rational Choice Theory, wiastdeveloped in
Britain inthe 1960s in response to discanteith social preventative and rehabilitative
treatmers foroffendersand potential offendef€ornish and Clarke2008. In its simplest
form, Rational Choice Theomrgues that individuals who intend to offend wikkepaces and
targets that they have identified through a purposive decision making process2@Qts,
Walkate,2005.

As it specifically relates to tnotiody paper 6s
view public transias not only a means balsoa destination fomotivated offenders toommit
their acts In regards to the formepublic transitis a mobility toolthat allows individuals,
including offendersto travel tocomparatively distartargets andareas accessible by public
transittheoetically mayexperiene greaterevels ofcrime (Ceccato and Newto2015B) A
secondapproach argues that public transit itself functions as a space for motivated offenders to

stake out, identify, and ultimately victimize their targdd®cumented examples of this include
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swarmbased, distraction pickpocketing of individuals queuing tdalig transit in Britain

(Poyner, 198Bas well as the women waiting for or disembarking from TTC buses who were
targeted by t he®BWANamd METRAG 108l Moeiny tospedfic acts,
characteristics that may be reasonably presumed as being indicative of these rational offences
include moneybasednstrumentatrimes and preplanned attacks targeting a specific Mttt
Although it did ot appear to be explicitly mentioned irethterature that was revieweaffences

that requirespecific implements such as purpdmelt weapons and spray ipg may be other
examples of these premeditatzdnes.

Rational choice theory is not without dsawbacks, and arguably is the most critiqued of
the aforementioned three theoriéhis appears to be primarily attributableétioe t heor y 6 s
continued popularity and potential likelihood to be misapplied on a more frequent basis (Cornish
and Clarke20®). An example of thiswouldet he t heoryds stronger appl
crimes such as instrumental modssed crimes, and presumably other gk, high-reward
crimes that require more planning, when compared to others such as physica assksdixual
crimes (Cornish and Clark2009. Considering the types of crimes, many of which may be
classified as petty crime, that may be associated with public transit atatfarice theory @y
not be the most comprehensive way of planning agaiimsec That being said, it arguably
persists as a fairly conventional societal understanding of crime up to this day and serves as a

foundation for more contemporary theories.

*The AScarborough Rapisto was |l ater identified as P

assaults.
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Offenders are opportunistiaational decision makers A second theme that emerged in
the literature was the idea of offenders as rational individbatacton opportunities that they
have encounted rather than activelgought out By extension, this may mean tiggaces
frequentedr consistently travédd throughby potential and motivated offendersay be more
liable topersonal security incident€ o h e n  a n doutiReadtistiesthéosy was the
earliest documentegkample of this theory, andews crime as a convergence in spbegveen
amotivaed offender and a suitable target outside of the presence of a capable gGozéans (
and Hillier, 2012fFelson, 2008L.illy and Cullen, D07; Walkate 2005. This theory of
convergence is also a key pointBrattin g h a 2088 crire @tterntheory, which viewscrime
being geogr aphi c athebppcedithpegifendezdranettiraugharoocupy d

during the course of their daily routine

Opportunity based theories appear talbarly relevant explanation for offences that
have been doenented as being related to public tran8ltiblic transit serves as an important
role in the daily routines afs usersdyy connecting them with their destinations émd
relationshipis equally applicable to offenderBublic transit and its surroundings appear to be
examples otrime patterntteoryd s t r aver s e aasdvellacrauting actviiess paces
theond s c o nv er gGifances tha grexcaptused by this themigst likely differ from
conventional rational choé theory based on a lack of grlanning and preesignated victim
and a reduced targeting phase on the part of the offeAdeossible example of this type of
offencewould bethe 1984 New York Subway shooting/here both of the involved parties met
by chance, and their respectingbbery attempt ancetaliatoryshooting being prepared for but
not premeditatedGladwell, 20032.

No specific criticisms of these opportunism based theories were found in the literature
that was reviewedThe exact reasorehind this unknown and ¢he very least, it is assumed

that these theories are still limited by their emphasis of rationality as a cornerstone of crime
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Offenders aresemtrational, opportunistic individuals The finaloffenderoriented
theoryargues that offenders amonstrained by theaturallimits of humarrationalityand as a
result arebothimpulsiveand opportunistic in sating their desiré®tential and etual offenders
maynot necessarilye calculatingdecision makersut insteadnaybe acting in a spuof-the-

moment fashion ommperfect decisions

The first commonly held explanah of these types of crimes sees therthagesult of
themental effects caused lohemicalstimuli. The most obvious example$thesestimuli
includedrugs as well aalcohol,both of which havecan haveeffects on the restrairand
decision making process individuals and theisubsequent actiong his appears to be at least
partially supported by a pervasive wariness, if not stigma, towards detgy(fPerone and
Tucker, 2003 andindividuals indulgingn alcohol(Poyner 1983, as well as the spaces thag
perceived asommonly occupwg (Cornish and Clarke, 200&glinka and Brennon, 201

Stress haalso been suggestedlasing anothecause ofmpairment andrime by
extension Thistheory states thatressful conditions, be they physical or so@ah alter an
i ndividual 6s de andencaunage offerisiverbghavprhkec @®$ ed i n
situational crime precipitats theorya s p design argl operatismmay produce stresses such
ascrowding and environmental irritants such as odawise, andemperaturéClarke 2008
Transportation Research Institute: Carndgedlon University 1975; Wortley, 2008 These
conditions may be conducive ¢xpressive crimes that gpemarily focussed on theeleag or
satigaction ofanemotion including stress, as opposed to obtaining an instrumental reward
(Wortley and Mazerolle 2008. Unplannedphysical assaults by unpaired individualghat are
unrelated to robbery, and themselves are unrelated, could be perceived as being a likely
candidateof stress based crimes.

Although it was not directlyioted in any of the literature that was consulted, semi
rational opportunistic theories majsobe particularly relevant for public transiNeedless to
say, stressful conditions suchwaxertaintycrowding, noiseyncomfortabléemperature, and
poor \entilation may be especially relevant, if not dubiously stereotyped, as an expected
conditionof public transitrips. Passengers themselves may be another stressing factor, with

expressve crime possibly beindriggered by actuadr perceivednteractiors betweermpatrons

Wo r
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Bounded rationality may also be particularly apparent in intoxicated individuals of which public

transit may be one of their only legal transportation options.

The victim. Victims, as they are the secceudty iconstan
incidents have also been the subjectsoine research aimed towardglerstanding the
scenarios and locations in which crime takes pl&teategies that fall under this approach
suggest that individuals can take measures to avoid making thesaéhactive to motivated
and opportune offendersThe basis for this approach appdarke in knowledge of the target
selection process of offendéraswell asstatisticsand societal conceptions individuals that
are more likely to become victsrof crime (Walkate2002.Victim oriented strategiemay draw
attention to the occurrence of certain types of crime on public temgipotential forms of
behaviour that may make an individual an attractive tdkyetkate 2002. Common examples
ofthh s fAattractiveo t y pendspfaydb\albablesavellingthragughc | ude t |
tertiary routes that are less trafficked avell-lit areagCity Planning and Wekerle, 19920t

bei ng a wasureoundirigs, and eobssipervisingn epdssessions.

A common critique of thestheoried i es on its emphasis of a vi
harm that befell themThe biggest critique of these theories is centrefi eni ebtl iamand g 0
its potentialalienation ofthe intended recipients tfie message, especially victinnghich may
do moreharm than good (SWAINd METRAC, 1991 This is of particular note for public
transit based othe importance of presenting a favourable public image, and attracting or
maintaining rather than turning awriders Transportation Research Institute: Carndgidlon
University, 1975.

" This was not explicitly stated in criminological texts but was extrapolated from treating crime as a rational
decision making process. Target selection, however, is discussed comparatively more in urban and

architectural studies
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The third party: withesses andbystanders. Bystandersnayplay arole inboththe
occurrence and the coursepafrsonalsecurity incident®y serving as outside factor§hese
individuals maysere asimmediatedeterrens, de-escalatcs, intervenes, casual police (Jacobs,
2002),and ultimatelyrisks for offendersand have beenotedas adeciding factor in preventing
or stopping victimizationQity Planning and Wekerle992). Offendersconducting more
Arational 6 crime grounded in the coastas and be
variable thatncrease theffort they will have to expend, thisk of failure, or the risk ofcapture
during orafter the fact$tanley 1977. In these instances, the potential existence of a witness
may be sufficient Bystanders theoretically may alplay a role in counterinigssrationalacts
of crime, by serving asmtervenergCity Planning and Wekerle, 19pthatpresumaly de-
escalatioror break up interactions, assist n an of f en d eBysiasdes,@amr ehensi ¢
activity, may also serve as general fear reduction measures (Hennessy, Kim, and Ulfarsson,
2007)

It must be remembered, however, thggthnders are also human beings arayreact in
a varety of expected and unexpectaad undesirableays Inactionhas been noted as not
being out of the ordinar{City Planning and Wekerle, 199€0zens and Hilier, 2012; Newman,
1973, with the acknowddgement thdtystandersnaynot necessarily interveran the behalf of
a completestranger This problemis possiblybest captured by the 1964umder of Kitty
Genovese in New York City, which was allegedly witnessed by at least 38 individoads,
whomactedon the grounds of apathy, not wanting toigeblved, andassumptions that
someone elseould haventervened (Gladwell2009. One potential explanation thags not
encounteedin the literaturebut may be relevant in contemporary tiiesa fear of being
defrauded, or otherwise entrapped, during or
incident Aside from the likely continued prevalence of skepticism of strangers, there also
appears to be an increasing number, or reporting and a@garericases of rescuers being
harmed by their rescuee®ne example of this isases of rescuees launchpagtincident
lawsuits forharmsthat theyactually or allegedlguffered at the hands of their voluntary rescuer
(or Good Samaritan Frau(Bu, 2016, and the possibility of orchestrated fraud through these

means
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North Americancriminal and civil lamextswere briefly explored in order to develop a
better understanding of the role and responsibilities of bystan@aeslegal commentary
discussed this issue and noted 8tedngers outside ofspecial relationshipave no duty to
rescudn respect ofndividual rights andheunpredictability of humabehaviour Klar and
Jefferies, 201)¢ Duties to rescuexist to limited degrees inghcases involving special
relationships, and in othg@rrisdictions with thelatter only being applicable stuationsthat do
not place the rescuer in harmihe concept ofpecial relationship does not appear to include the
relationship betweea TTC enployee and a TTC patroiMoving onto the issue of rescuers
being harmed by their rescuebygstanders that decide to come to the assist of a stranger
may beprotected from liability through Good Samaritan laws noted by the province of
On t a rterabod af this type of law, the Good Samaritan Act, voluntary rescuers cannot be
held liable for damages that are caused by reasonable actions associated with tieeatterspt
(Good Samaritan Act, 2091 While thisdoes not remove the possibility a rescuer being
directly harmed or defraudd¢drough other meang at least protects woulbderescuers from
civil litigation for allegedaccidental harms caused by reasonable rescue effovezall, it bears
noting that bystanders in the context of a North Amesieauld only bgoresumed tde ptential,

rather thandependablesource of aid for victims of crime.
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The third p arty: property Owners, manager, and occupiers. Propertyowners ad
managers, who wil/l b were absd examineddn otdey to gasige theirc c u p i e
actual responsibilityor safeguardinghe security of individuals on their respective property
Thebasis for this decision lies in tisencept of private pperty rights, and thiact that
occupiers not only hav@e greatest, but sometimes tidy, degree of control ovéine design
and operation of their properfgptlas, 2008; Zelinkaand Brennon, 2001 This control may be
applied to discourage potentidfenders, allow potential victims to identify and avoid threats,
and assist in providing aid to victinos apprehending offenderd would also argue that
occupiersharringextenuating or monopolistic circumstancalsphave a vested interest in
safeguading theirpatrons and avoiding situations that may genersgativepublicity. This
belief also apears to be complementedthg continued prevalence of a societgbectation that
an individual 6s secur it ypostmoddrn sticety (FaltgR008.ct ed i n
Finally, this practice haalsobeen theorized as being popularized by increasing security
litigation in the United States (Atla2008, whereestablished thirgbarty occupiersnay be a
more certain source of financi@mpensation to victims when compareddfien petty)

criminals Osborne2015.

Legal commentargnanoc cupi er 6s duty, more specifical
is convoluted and the following remarks #aegelyexploratory at bestAt its mostbasic level,
occupierbés liability states t haopertyfromhapniaer s mu
the hands othe condition, activities, angbssiblythe conduct of third parties by extensidiaf
and Jefferies, 201 Dccupiers Liability Act, 1990 Osborne, 2015) Clarity issuesappear to be
the result of the fact that occupteeliggs | i abi |
common law Klar and Jefferies, 201 Dsborne, 2015 as opposed to standardized by statute as
is the @se in the province of Ontario (Ministry of the Attorney General, 1980mpared to
case law, which has covered incidents such as trespassing followed by a questionablgahtentio
arson Klar and Jefferies, 20)/0nt ar i 06 s o0 c c u pdticcably slentoniesbi | i ty a
applicability to crimerelated incidentsCasd aw on occupierés Iliability
overwhelminglyassociated witegligence resulting isafety related incidents such as slips and
falls rather than security related incidenthis may be justified bthe fact thabccupieranay
neither reasonably forese®r control the actions of a third party and thus cabedteld
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responsible fothird partiegFridman, 2012Klar and Jefferies, 20}7 At least one of the
consultecauthors, however, argudgatoccupiers may be held responsibldaiing to properly

take preventative measures agaatinowledged, targeted serial offenders or offences, and that
premisessecurity litigation has continued room for grow@®sborne 2015). Overall, it may be

safest to presume that occupierdés liability d

may be relevant depending on the nature of the case at hand.

How Do These Theories ofCrime Relate to Qur Topic?
Public transibpeitors even when given the authority to operate their own police service,
arguably have limited ability, and possibly little desire, to engage in laegarcrime
prevention progranfis Additionally, the discussed theories have a lstanding relationshi
with the prevention of petty crime and strmtel violent crime, both of which have been
identified as being particularly important for public transit patroks such situational
explanations of crime, and thesalient, smaller scaBolutions maybeanespecially relevant
and appealingheans of planning against security incitgen

Common Ground: The Spatial Environment and Personal Security

Spatialplanning the discipline from which this paper is structumn@ayplay an
important role in safeguarding the security of public transit patrAhgs most basic level,
spatial planningoncerngheways thedesign of gphysical environmertan promotefacilitate,
and inhibitdifferenttypes ofbehaviour Consequemy, spatialplanning is similar, if not closely
associated, with disciplinesich asirban and environmental studiesyironmental psychology,
urban planning, urban design, and architectditee first type of physical elements timaay be
planned for aré d i rase thely are necessary assetditeral barriers to certain types of

behaviour An oft-cited example of barriers and assets would be a park bench with a centrally

8 This could take the fon of hiringprograms or collaborations with local marginalized populations
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mounted armrest, which encourages individuals to take a seat and loiter ae dspalso

impedes them frortying down A second type of physical elemeamnsiss of more indirect
physical elements that focos indirectly influencing behaviour bynodifyingas pac e 6 s
conditions and anndividuald perception and usage of sugace Returning to thereviously
mentioned park bench, usage may vampther factors such as whether it @/ered with

graffiti or cosmetic damage, overly exposed to an environmedetakat, or installed in a

manner thaprovides it with a poor intéaceto its surroundings Thevariousparies involved

in potential or actual personal security incider@nd crime and offensive behaviour by extension,

may alsdbe affected byhedirect and indireceffects ofphysical elements

Three researchecan be credited as being tbarliestkey thinkers of contemporary
efforts aimed at safeguarding secuthiyough spatial planningChronologically, these
researcherg/ere urban theorist Jane Jacapygninologist Ray Jeffrey, anarchitect and city
plamer Oscar Newmarall of whom were studying inner city crime in American Cities in a

period roughly .starting in the 1950606s

Jane Jacobsas an American urban theorist who most notably pefhed.ife and
Death of Great American Citiesn t h e whidBcatiQuadsnodernst urban development and
supportedreceding forms of developmens it relatestothe opi ¢, Jacobds most
concept concerned casual policing by residents of their surrounsimgls she termedé eey on
t he s Thistheoty @a based otheability of certain types of prenoderrist North
American urbamevelopment to generaaetivity andcasual surveillance giublic spacesand
therebydeterringcrime, by their occupants asdrrounding individualg¢Jacobs2002/1962
Wortley and Mazerollg200§. Jacobs attributed this phenomenornwo main design aspects:
small mixed blocks of residentiand other land uses (firgrained mixed ugeand urban design
that providel good visibility. Fine-grained mixedesidential ge has also beeheorizedas

providing ascalethat strikes a balance between being small enough to fostarse of

William Whyteods iB®t9 adodcimentodr vmal | Urban Spaceso

its analysis of public plazas in downtown areas
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community City Planning and Wekerle, 1992vhile alsobeing diverse enough tgenerag a
relatively consistent amount @fctivity throughoutthe day (City Planning and Wekerle, 1992;
Cozens and Hillier, 201Zacobs2002/1962 Additionally, it could bepresumedhat this
pattern of development alslistribuesthese responsibilities ovempapulation that is not
excessively high andnitigates the bystander effedDne note about casual surveillance that
must be stressed is the fact that it is not aolytingent orthe provision ophysical sight lines
(Cozens and Hillier2012 but also requiresufficientactivity in order to attrat observers
(Cozens andHillier, 2012, Jacobs, 2002962.

Althoughthe concept oéyes on the streeand Jane Jacobs by extension, remain as key
elements in urban planninigs presumptionsiave not gone without critiqueéAside from the
previously meribned issue of whether bystanden#l actuallycome to the aid of othersyes on
the street has also been questioned dite assumption that certain types of land uses, such as
residences, will always be occupied and provide bystaii@erens and Hiler). Although it
was not directly stated in any of the reviewed literatilre theory itself also appedmstreat
crime as a moribhic construct that is at lelgartially deterred by activityLooking at this
shortcominggertain types of crime, sh as pickpocketing, have been shown to benefit or be
attracted tgublic spacesvith high activity(Cozens, 2008_oukaito-Sideris, 19989 Finally,
the concephas been criticized fdreing context specific as it wdased od a ¢ @imlysis of
an innefcity area 6a single Americamity (Cozens, 2008 That being said, thinal critique
appears to be levelled against contemporary usage of the concept aadkm@sgledged by
Jacobs hersels alimitation (Frasey 2012. Nevetheless, ges on the street remains as an

influential theoryin North American urban design and lamsk planning.

Ray Jeffrey, by direct contrast to his two aforementioned peers, was a criminalogist
created the concept ofime prevention liroughenvironmentaldesign (CPTED) in 1971 (Atlas
2008 and also notably differs based controversy surrounding the contemporary relevancy of his
work. Jeffrey,viewed criminalityas being thendresult ofa combination ofleepeirooted
social issues and situat@imopportunities footherwise unremarkable individualsycathus
advocatd for a variety of measureanging frombroader social policiesndchanges t@hysical

design(Wortley and Mazerollg2008. Elaboration orcontemporaryCPTED, however, is
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problenatic based on the fact ththas been note@ven by Jeffrey himself (Wortley and
Mazerolle 2008, ashaving been redeveloped atidis more closely attributable other
researches, (Atlas, 2008 Wortley and Mazerolle2008; Zelinka and Brennon, 20most

notably Oscar NewmarCritical analysisothi s t heory i s also di ffi

appeared to advocate for a more mdisiciplinary approach that did not heavily utilize a-pre
determined set of solutiondJitimately, Ray Jeffrey waincluded on the basis of his relatively

common inclusion in the reviewed texts.

Oscar Newman, also an American, was an archatettplannewho developedhe
concept ofdefensible pace in the 1970s following his research of lower income housing
developmentsn the United StatesAs a wholedefensiblespace operates on thasis that
personal security can be promoted throspéatid elements that incorporatke four elementof
territorial influene; surveillance opportunitieperceptionimage);andsurrondings (milieu)
(Newman 1973. Territorial influence referso theusage ophysical elements thaymbolically,
or literally, divide a spacendcan be utilized by legitimate usexgainstpotentially or verified
illegitimate users Surveillanceopportunites is extremely similar, if nat direct extension
(Wortley and Mazerolle2008, of J a n e J a candiHfecussed onkipeovisioning, or
consolidationof natural surveillancandcasualelf-policing opportunitiegNewman 1973.
Percepbnrefersbthewagana ea 6s desi gn, c oitssongsistency withoits ,
surroundinggan provide positive and negative connotatiimnimdividualsand their behaviour
(Newman 1973. This point ideallyaims to strikea balance betweerxpensivehigh-quality, but
high upkeepgenvironmentsand heavily fortified environments thate cheaper and low
maintenancédut may alienate users (Newmd®73. Finally, milieu rders toa pair of concepts,
theability for certain types ofand useso be conducive (or unconducive) to safety through their
activities and characteandthe diffusion of these characteristics basedihterfacewith
surroundinggNewman 1973. Oscar Newman also differed from Jane Jacobs through the
attention he paiddtthe design and planning witerior spacesDefensible space ultimately

merged with and became the primary basis for contemporary understanding of CPTED

Criticisms ofOs c ar N eefemsible 8pace theory are largely centred on its

emphasis of spati elements At its most basic level, concern has been levelled against the

cul

upke
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theoryds fAsimpl ed under s 2O@%atd ita gnplagis okao c i a | pr o
seemingly deterministic relationship between spatial design and human beli@opens,

2008). Similarly to eyes on the street, Newman himself has attributed these problems to
misapplications of his theoKtlas, 2009, and also acknowledged the need for social factors to
betaken into consideration (Cozens, 2R08ontextspecificityis andher issue, with the

relevancy of these strategigsmore transient residential areas being questi¢Agds, 2008;

Stanley, 197yand arguablgxtendable t@ublic transit environmentdue to theireduced

access control andansient naturéCeccato att Newton, 2015A)Def ensi bl e spaceds
understanding analysis and compatibility with the rdialtieted ofcrime also appeared to be

somewhat limited in the texts that were evaluated.

At least four other American researchers, Elizabeth Wood, Schomo Angelk\déison
and George Kellingalso engagdthe topic during the same period but have been quoted to a
comparatively more inconsistent degrégizabeth Wood and her security design work for
public housing (Cozen2008 Cozens and Hilier2012 andSchlomo Angel and his study of the
relationship between langke intensity and crime (Cozens, 20@zens and Hilier2012
Zelinkaand Brennon, 20Qwere two theorists who were also cited by some sources being
influential, but possibly to a lesser degré multitude of smaller referencés contemporary
theories andesearchers building off of the previously mentionedtkege thinkers weralso
encountered as part of my researéhcomprehensive revienf these newer theories will not be
includeddue to the constraints of this paper, the generally singular nature of these references,
and the lack ofritical andysis that was encountered
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Security-Oriented Spatial Measures

As their name implies, securityriented spatial measures are desigodddter personal
security and combine aspects and recommendatiahg eforementioned criminological and
planningresearch These measures may function in a variety of waysategenerallyoriented
towards facilitatingsecuity conducive behavioupolicing norrconducive behaviouor creating
an image of securityMany of these measures explicitly or implicitly influence the behaviour of
one or more ofhe participants in actuahdpotential security incidentsPotential shortcomings
and concernassociated with these measures will be discussed prior to mowviungjter

discussiorof these measures and their relevance to public transit.

Potential shortcomings and oncerns Although they offer potentiddenefits security
oriented spatiaineasures are not without their weaknesses, which need to be accounted for in
order to better apply thenThese drawbacks can be broadiyided into two categories,
weaknesssthat are specific to these design based gfiegeand universal weaknessasany

attempt at preventing crime

Security-oriented measures cannot be presumed to be universally applicable to every
form of threatening behaviour or in evegntext A general problem associated with all
measures is their ability to potentially fest false sense of security when misapplied and
inadvertently make them suitable targets for victimizatmy(Planning and Wekerle, 1992;
Zelinkaand Brennon, 2001 The second, and arguably most notable shortcoming, is the ability
for these measurds be counterproductiveExcessive use aheasuresparticularly explicit
measures, can create a sevfslrtification and an impression thatime is rampant in said
spaceandtherebygenerate fear (City Planning and Wekerle, 1992; Cozens, 2008; Zalntka
Brennon, 2001 Lastly, certain reasures may also produce negative side effects, risks, or

operational issues for public transit

A secondcategoryof shortcomingsgeneral issues, are neither exclusive nor easily
solved, and have been included ¢autionary purposesscalation is the first example and
refers to the potential for motivated offendersise more serious meatwscompensate for

measures that successfully impair, deprive, or challenge them from using lesserfakass (
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2003;Stanley,1977;Welsh and Farringtor2009. Displacement is the second potential
outcome and it refers to the potential for motivated offenders to shift their activities to less well
defended spacesd softer target&Cornish and Clarke, 2008gltes 2003). A clear @unter
argumento both of these issues was encountered in the reviewed text and caihsitiendy a

small segment of the population, likellready motivatedffenderswould be willing to escalate

or displace their offensive activiti¢€larke 2009. Nevertheless, both of these types of

shortcomings of securigriented sptal measures appear to be relevant considerations

How is security-oriented spatial design relevant to public transit? Security oriented
spatial design measurssgy be both highly relevant and attractive for public transit operations
due to a variety of underlying strategic and operational reasBoblic transit can be described
as beinga publicly-accessible private space (or sgrabic space) at the very lshandtheir
surface networks maye particularly so atheir stops often alecaedon public streets
Additionally, the continued discourse on the rigbipublic space in a North American context
(Atlas, 2008'° presumably also applies to public tranand limits denials of servide
individuals withsigrificant, repetitiveinfractions®. Moving to security, there is also a societal
expectation that individuals will be reasonas@jeguarded from harm, be it from private
property owners fotheir legal entrants (Atla®22008; Ministry of the Attorney General, 1930r
the state with regards to its citizangublic spacs(Atlas, 2008;Feltes 2003. Overall,this
combination of expectations senasunderlying priorities for public transit optrs and also

presens operational issues.

Yithout going too far back,lai st ori cal example of this discourse i
Contemporary examples of this could human rights caiségolicy measures such as the Accessibility for
Ontarians with Disabilities Act.

1 Examples of these presumably would ird# restraining orders and outstanding warrants.
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Securitymeasures maglsobe necessary to ensure the viability and competitiveness of
public transitin an expedient and reasonable manmeide from being a societal expectation,
personal security has beeited as being a significant concern for exis@amgipotential public
transit patronsind may to their discontinuation of transit useEEMTERC, 2003; METRAC,
1989; METRAC, 1992Transportation Research Institute: Carnddilon University1975.
Thisloss ofridershipand revenuenay be particularlymportant for forprofit operators, and
government affiliated operators may also heed this in order to achistznsabilityand
congestion oriented policy goalélthough it is not a definitive fact, tHenancial threats of
liability for victims of security incidentsould also be a relevant motivation for transit operators

to pursue security measures.

Operationally, securitpriented spatianeasures may serve as practical and attractive
means for protectingublic transit patrons and employed&iblic transit operators may not be
afforded the resources, jurisdiction, or posshmyethe will, to engage in conventionahger
term forms ofcrime-prevention These lattemeasure’ alsosuffer from their lack of
expediency and salience (Walka2803, whichmaybe especiallynoticeable and detracting
the perceptionand modal choicesf existing and potentiatansit patrons Independent dixing
via of a cors of transit police, may be an equally if not more visible alternative to spatial
measures, but requires not only state santtlmnt alsosignificant financial and manpower
resources to even reach partial policing of all but the setdtknsit networksSpatial measures
such as changes to surface vehicles and stops, on the other hand, may not be cdogtrained

same degreby these issueget alsooffer concrete signs of change

For the purposes of this paper, only a selectidhese measures will be discussed based
on their perceived relevancy or their existing usage by public transit operators in OStaen

2 This could take the form of skilledlades training and employment programs, or quotas, drawn from the
surrounding community but may be restricted to the procurement of large scale;dridgretransit pojects
such as Metrolinxés Eglinton Crosstown LRT.

¥The Toronto Transit Commissiondés special constable
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different categories of spatisirategies were identified the literature and in the practices of the
Ontario public transit operatorsThese categories were created on the bagia tieir primary

recipien{s), andthe degree to which they affect said primary recipient

Passively increasing the risks for offenders

Actively increasing the risks for offenders

Passively deterring offenders

Passively reducing the risks for potential vicims

Actively reducing the risks for potential victims/allowing them to seek;help

Passive thirebarty basedtrategiesand

= =4 =4 A4 -4 A -

Reducing fear on the part of existing and potepizfons

Strategies that were encounteredhie reviewed literature or prior experience were
classified on the basis of the above categories Usbte3. Certainstrategiesverenotedas

being relevant to more thamecategory andgubsequently listed more than once.
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Table 3 Spatial measures that are relevant to public transit

Purpose

Strategy

SpecificExamples

Improvedlighting

Busshelterlights
Streetlightsand exterior light fixtures
Translucentvall/roof surfaces

Unmonitored CCTV

Vehicle ameras
Station/stop ameras
Public dreet/pivate popertycameras

Passively
increase the risk
for offenders

Improvedsightlines

Translucentvall/roof surfaces

Convex security fnrors

Removal ofsight barriersandobstacles
Siting stopgo near/withgood interfaces

Territorialisationby
operator

Prohibitory signage and codes of conduct
Public service dvisories
High quality desigrand banding **

Target fardening

Vandalresistanelements
Posteringesistantelements

Barriers (fences/alls/gates)

Upkeep and repair of damaged/vandalized assets

Actively increase
the risks for

Monitoring/surveillance
equipment

Monitoredvehicle nteriorcameras
Monitoredstation/stop ameras

offenders Monitoredpublic/private cameras

Reducing Publicserviceannouncements

behaviour that Awarenessampaigns

may make Reducing risky situations | Limiting/discouraging access to risky aréas
individuals Improvedlighting and sghtlines

attractive targets

Service information/limitingvaiting ¢

Allow victims to seek help

Vehicle interiofstation passengeassistancalarms
Pay phones/publietephones
Siting stops taear/with good interfaces

Passive third

Facilitating tird party
intervention

Improved Ighting
Improvedsightlines
Siting stops to near/with good interfaces

party based

Encouraginghird party
intervention

Public avarenesgampaigns

Reducing fear iransit patrons

Improvedlighting

Improvedsightlines

Presence of CCTV cameras
Passenger alarms

Upkeep/repair of damaged elements

a Dixon, 2017
b City Planning and Wekerle, 1992
¢ SWAN and METRAC, 1991

Footnot es

be relevant

that

alCity Planning and Wekerle, 1992

i ncl ud specificalfy adaress publio trtansit uswere teanted téd i d

not
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Overall,spatial securitymeasuregplay a passiveole due to their limitationg€ompared to
actual policingas well as thémited potential to strengthesiccesscontrol onpublic transit
Additionally, a noticeable number of measures were identified as being applicable to more than
one, if not all, othe participants of personal security incideritsorder to avoid repetition,
thesemeasures werirthercategorized andightbasic components were noted in the majority

of the identified measures.

Closedcircuit television (CCTV) ameras
Interior, exterior, and streaghting;
Publicserviceadvisories

Visibility measures

Wayfinding andrip planningmeasures
Alarms

Interface/ding relative tolanduses and

= =2 =4 A A4 A A -

State ofrepairandtargethardening
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Closedcircuit t elevision (CCTV) mameras Closedcircuit television (CCTV)cameras
are arguably the most icorand increasinglytilized security siented spatial element Morth
American public and private spacésgy: Atlas 200§. CCTV camerasirepresently
implemented in one of twways cameras that solehgcord their video feeds (uramitored); and
cameras thabute their video feds to a monitoring station for viewing by an occupier or an
appointed individual (monitorednd may or may not be monitore@ CTV6s popul arity
primarily lies in its ability to provide evidence that may aid in the apprehensmifeafiers
(TransportatiorResearch Institute: Carnegidellon University, 1975 and mayalsoallow for
the detection and addressingofn-progress opotential offenders when monitoré@/elsh and
Farrington 2009. These investigative and responsive capabiltieage been caidered to not
only serve as a deterrent for potentitienders(Welsh and Farringtqr2009, but alsoserve as a
source of reassurance for legitimate users of a §pa&erio, 2003Welsh and Farringh,
2009. CCTV has also been popularized due $oapplication towards terrorism investigations
(Cavoukian, 200Bas well as counteterrorism strategies (Atla2009. Finally, it should be
notedthat CCT4s popul arized is | ikely affected by i:
specifically providing evidence forissuese gar di ng oc't COTVappesadtobd abi | i
most closely linked to sdaemporary CPTED (Atla2008 and presumablyational choice

theory as well

CCTV6 s | u st i dopulardyglsodoid traerindhe context of North American
public transit At present, CCTV has been installedthe interiorand increasingly the exterior
of revenue service vehicles as well as in transititeals and higheorder transit stoga As
cited by thenformation and Privacy Commissioner of Ontario ((®@2015) CCTVhas been

seen in a positive light and associated with decreases in criminal behaviour, disorderly behaviour,

“Based on the TTCb6s usage of video survei.ll ance und
!> Examples noted firsthand by the author include York Region Transit as well as commuter buses (GO
Transit). The TTC has also opted to install new buses with external cameras and began activating them in

January 2018.
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and perceived insecwyiby transit agencies, and improved investigative capabilities by transit
agencies and law enforcement person@LTV also remains a staple, and possibly a best
practice, in professional and acadeteixts fromNorth America Atlas, 2008; Transportation
Research Institute: Carnegigellon University, 1975Welch and Yavuz, 20Q%nd Western
Europe Poyner,1983;Welsh and Farringtqr009. Their utilization in public spaces, however,
may bedependenbn local laws and regulations that determine thegliction and power

afforded to governments and thagsociated bodies

C C T Vatteal effectiveness at reducing crime is somewhat more ursedatively
few statistical studies wedocumented in the reviewed texiBhis dearth appears to be
attributable tahe difficulty of performing higkguality studieghat are able tocaount for
extraneous factors afime (IPCO, 2015Welsh and Farringtqr2009. Only two sourceg$lPCO,
2015;Wortley and Mazerollg200§ were noted as having apprecebliscussion of the actual
effectiveness of CCTVOf t he studies that we regucingctimed,
has varied significantlgnd also appears to be tied to spaces where it vgadeployed These
range from marginal effectivess indowntown public spaces (IPCO, 2015; Welsh and

Farringon, 2009 and public housing (Welsh and Farringt@d09 to high effectiveness in

CCT

parking lots Cavoukian, 2008Velsh and Farringtqr009. CCTVo6s ef fecti veness

transit, however, is morengertain, having mixedut modeseffect in underground metro
systens such ad/lontreal; London; and New YorfVelsh and Farrintgn, 2009, but

guestional#® effects in other public transit environmentSgvoukian, 2008 Elsewhere, CCTV
appears to be coistently effective in parking lotsQavoukian, 2008Welsh and Farringtgn
2009, andonly marginally effective impublic spaces located in urbaantres Cavoukian, 2008
Welsh and Farringtqr2009 and public housing (Welsh and Farringt@009. These findings
appear to be at least partially supportedibgings that CCTV is effective at reducing pre
mediated and property crimeSgvoukian, 2008Poyney 1983, not very effective against public

order crimesCavoukian, 2008 and relatively inetctive against impulsive crimes and violent

crimes Cavoukian, 2008 There, however, appears to be some belief that CCTV has a universal,

but varying, deterrent effect on criminal behavidDayoukian, 2008 What is notable, however,

isthe factthatd d e r a | ministries such as the United

States Department of Justi@eenevertheless supportive of CCTV agemeralkecurity measure

Ki
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(Cavoukian, 2008 The dfectiveness of CCTV for countgerrorism is unknown, but not

unheard of as was the case of the investigations such as the Londiorv7/7J ul y ,201@)mb er s 0
There is also soaindication that patrons maypt share the same confidence as operators and
professionalCCTV6s abi l ity to saflkead¥avwud20ilhei r securit

CCTV hasalsobeen consistently critiquddr its potential threats to personal privacy
As summarizedy the Information and Privacy Commissioner of Ont§#015) CCTVisin its
simplest form is amdiscriminateform of surveillanceof all individualseven if they are
behaving in daw-abidingmanner Cited problems include thafringement of theight to
anonymity in public space&avoukian, 2008V elsh and Farringtqr2009, the right to be secure
against unreasonabdearches (Welsh and Farringt@®09, and causingndividuals to adjust
even noroffensive behaviour for fear of censureother reprisallPRC, 2015) Additionally,
concerns have been raised regarding the protection of data from unnecessary orringgoprop
access and distribution by employees, the authorities, and third p@desukian, 2008
Monitored CCTV especially cameras that can be adjusted in pan and zoom by their operators,
presumably posa greater risk dut their potential to bebusé by operators ancthonitors

Taken together, CCTV should not be taken lightly as a course of action for public. bodies
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Interior, exterior, and dreet lighting measures Lighting arguably washe simplest
transitrelevant design element that was encered inthe reviewed literatureOverall, security
oriented lightingouilds off of and gnerally goes beyontbnventionalminimum visibility-
based® lighting in a four tier spectrumThe first, and lowest, tier calls for the removal of
lighting, or appreciable lighting, fromoutes and spacéisat are potentially dangerous or not
intended for usage in orderdovert activity to a somewhat safer locati@tlas, 2008; City
Planning andVekerle 1992 Cozens2009. A second, higher tiergessfacial identification
from a reasonable distano&20-30 feet athe bare minimun(Atlas, 2008, City Planning and
Wekerle 1992 and this presumably is to allow for viewers to gauge intent, dgtenvhether
thar subject is a potential threat, and take appropriate a@@dAN and METRAC, 1991). The
highest, and arguably mastereotypicalapplication of security lighting is designed to provide
maximum visibility, possibly bordering asverlighting, in order todrawattentionand facilitate
easy surveillancto the occupants of a spac€heoretically, thidatterstrategy arguably also
facilitatessurveillanceby casual observers a®ll as CCTV cameradLighting, whether by
instinctoactud ef fects on a personds sense and abil.
attributed a8 being an important factor in determining whether a spasxige or insecur€ity
Planning and Wekerle, 199®%/elch and Yavuz, 2030 Ambient light levels may alsbe
increased or adjusted through the application ofdigfiective surface treatment€ify Planning
and Wekerle, 199 METRAC, 1989 SWAN and METRAGC 199)).

Lighting may be particularly significant for public transit patrons, especially thitke
travel needs thaentailtransit usageuring afterdark periods of the dayLighting has been
consistently viewed aan importantlement of security fgpublic transit byboth professionals

(City Planning and Wekerle, 199Pransportation Research Institu@arnegieMellon

'®|ncluding standards set by prefgonal bodies such as the llluminating Engineering Society of North
America (I ESNA) (City of Torontods Best Practices f
bodies such as the City of Tor ont oigging@ridthg Ontafio Tor ont

Building Code.
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University, 1975Welch and Yavuz201Q as well as patron®METRAC, 1989; METRAC,
1992;Perone and Tucker, 2008YWAN and METRAC,199)).

Compared to other measures, lighting appetrésve the greatest uncertaibgtween
its perceived andctual effectiveness at reducing crinfeside from SWAN and METRAC
(1991)that citelighting as a security best practicelighting projects did not appear to cause an
appreciableeduction in crimen the environments they aaced in(Atlas, 2008;; City of
Toronto Planning Division, 201 ity Planning and Wekerle, 1998kblom 1995. There is
even at least some indicatitrat lighting may inadvertently assist potential offers in
selecting targetand impairing victims and potential witnesgé#elsh and Farringtqr2009)
Although no direct explanatiaof this significant discrepancy between perceived and actual
effectivenessvas found in the literature, several potential explanations éX&tnal security
encompasses both the actual risk as well as the fear of being victimized, and lighting appears to
be an effectivéear reduction measure (Atla@008 City Planning and Wekerle, 1992This
may be based on its ability to offer at lessinelevel of controlto individuals in their navigation

of darkerand limited visibility conditiongnd areas

Lighting can also be problematic for a varietyseturiyy and norsecurty relatedside
effects Theformercategoryis based on the ability ofghting to impair the eyesight, especially
night-vision, of ron-offenderswhen it is deployed iextremely inconsister#nd highcontrast
mannergCity Planning and Wekerle, 1992ne specific form of this the productionafeway
glare on transparentdaces suclast he #Afi shbowl effectodo for tran:
and METRAG 199). Additionally natural surveillancey adjacent propertienay be
discouragedby excessive light intrusion or glar€ify of TorontoPlanning Division 2017, and
offendersmayalsobe aided in their target selection process by-ditenination (Welsh and
Farrington 2009. The main norsecurity related issue with lighting concernspisgentially
pollutive effectson surrounding human and nboman life (see Atk 2008 City of Toronto
Planning Division2017) when oveapplied or when using nestownwardfacing fixtures City
of Toronto Planning Division, 20}.7
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Public service advisories PublicserviceadvisoriefPSAs)consist of patron, and
general pubti by extensionoriented messages that may be distributed through audio and visual
means For the purposes of this paper, three broad categories of these measures were identified
in academic and professiorigérature A fourth, potential category wassa identified in the
practices othe Toronto Transit Commissiof he first typeof PSAis aimed at theleterrenof
potential offendersThese measures primarily consistates and prohibitionthatprevent
offenders citinggnoranceas an excuse of their behavigatlas, 2008 Wortley and Mazerrolle
2008; Zelinka and Brennon, 200dnd presumablgisoserve as deterrents through the
advertisenentof punishment. Potential victims are the main audience of the setygpel of
PSAwhich are intended to help reduce tHikielihood of victimization Examples of the targets
of this type of PSAighlight behaviourthat mayattract or deter offenderéCozens, 2008;
Walkate, 200} availablesecurityprograms METRAC, 1989, and unsubstaiatted fears
(Transportation Research Institute: Carndgilon University, 1975 The final type of PSA
found during the literature revieiwthe blanketadvertisement cdecurity measures both
potential offenders and the general publitie basis for this type of PSA lies in ttheterent of
offenderghrough the advertisement of the increased riskiness of their behé&®latke 2008
andthe assuaging of the potentiahrsof nonoffendergTransportation Research Institute:
CarnegieMellon University, 1975 One final type of PSAvas noted in personal observations
prior to and during this research and simsed at encouraging bystanders to actively or
passively intrvene in security incidents when safe to doHoese PSA may use aariety of
draws including altruisnself-interest such as the ability to prevargervice disruptiowia de

escalationor potential monetary compensation

SecurityPSAs appear to be applicable to public trabpaged on their relative ease of
implementation The limited infrastructure requiredrf PSAs may alreadgxist andbe used for

personal safetyservicereasonsor commercial advertising onboard vehicles, in facilities, and on

7 As discussed earlier in the papére advertisement of punishments is seen by classical criminology as

being a deterrent to rational offenders.
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transit or street related elements. Additiondtye materiabosts of these programs may be

comparatively low as well

The actual effectiveness of PSéannot be accurately commented on due to a dearth of
previous researchPSAs were briefly alluded to in one source as one of a series of ineffectual
measures uized in England that necessitated a drastic shift in crime prevengasures
(Ekblom, 1995. Al t hough it was not stated in any
serving a secondary, passive, role primarily directed abffenders that is naxpected to
bring about drastic changes in crime by its@f comparison, the effect #SAs namely
patronfocussed cautionary PSAm fear of criménas receivedlightly moreattention but has
likewise drawn unclear findingdPSAsthat offer informéion onthe incidence ofrime along
with prevention and response strategies hlmanconsidered as being acknowledgersenft
rider experienceandultimately positive step by riders who have been victimizedare
concernedFeltes, 2003BMETRAC, 1992;Transportation Research Institute: Carndgiion
University, 197%. That being said, this strategy is also problematic as it may senagasve
pressthat may stokéearsand negatively affect public transit usageapsportation Research

Institute:CarnegieMellon University, 1975

t

e
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Visibility . As a design measuresibility refers to the removal or mitigation of visual
barriers in the physical environmentisual barriersare significantis they mayrovidehiding
spos for offendersity Planning and Wekerle, 1992CMTERC, 20033WAN and METRAC
1991 Zelinkaand Brennon, 200, andimpair the awareness dfystanders andon-offenders
(City Planning and Wekerle, 1992¢linka and Brennon, 20D.1Although a significant amount
of flexibility exists as to how this achievedsibility improving measuremay be describedf a
hierarchy of threéi Ré s 0 i n tremeval fetmeation anfiredesign Remova) as its
name implies, consists of the outright removal of the offending vidsthcle andppears to be
best suited fonon-essential elements such as pillars and foli@jgy Planning and Wekerle,
1992. Relocation while applicable for noressentiatlements, may be morelevantfor
essentiablementsuch pedestriatevel utility infrastructure(SWAN and METRAC, 1991
Redesign likewise shares a similar relationship with-essential and essential elements, but
was the mostliscussed and broadest strategy in terms of the measures it is comprised of
Examples include theubstitution of translucent material for vertical surfa@&AN and
METRAC, 199), mitigation forblind corners with corner mirrorand the compensation of
unrectifiableissues using technology such@€TV (Atlas, 2008; Cavoukian, 2008

Visibility measuresvere noted akaving an established relationshigth pulic transit
operations through thedonsistent inclusion itransit focussed texendsections of text
Visibility, or the lack thereof, haalso been previously noted by survey recipiastbeing a key
reasorexplaining why riders largely felt more comfortable riding surface vehiclesilan-
gradesubways after darlSWAN andMETRAC, 199). Inasimilarvein,v si bi | i t y0s
also appears to be attributable to its relevanceliombgrade terminals and stations that lack

natural surveillance opportunities and have may have restricted or confined spaces.

There did not appear to by significant discussion on the effectiveness of visibility
measures Presumablyyisibility measuesmay enhanethe ability of offenders to monitor and
ultimately select a targe#las, 2009. Although further discussion will be saved foarget
Hardening and State of Repagertain visibility measures suttansparent surfaces made of
glass and plastiderived materialsarry the side effect of being more susceptible to both minor

and major forms of vandalism.

PO
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Wayfinding measurespublic service advisories, and service information.
Wayfindingmeasures ampt tominimize theamount ottime individualsespecially those who
are new or unfamiliar with a spaeee unnecessarily expostdpotentially risky conditionsia
maps, directional signage, amformationalsignage Although this concept was generatigly
alluded to in the majority of the reviewed wokkity Planning and Wekerle, 1998WAN and
METRAC, 1992, the intent of this measuoan be described as providimglividualswith the
meango controltheir navigatiorthrougha space (Zelinkand Bennon, 200L The following
consists of reasonable assumptions as to the value of these me¥gay&ading measures
include directional signagenapsin public spaces, and publicly accessible prismacegCity
Planning and Wekerle, 1992; Zelinkad Brennon, 20QXhataid individuals in understanding
and navigating their surroundingBublic serviceadvisoriePSAs)consist of advertisements
releaseshatraise awareness of information that ighe public interest and may iproduced
anddisplayed bypublic entities as well as private entities for the benefit of their entrants
Personal security sn example of a matter thatguablyis in the public interest and PSAs may
includeinformationon crime prevention measurgsotential secuty concernsandcontingency
responses teecurity incident¢City Planning and Wekerle, 1998WAN and METRAC, 1991
Zelinkaand Brennon, 2001 PSAs may also be directed at potential or motivatéehders and
stress the crimindl/, and associated pwstimentof offensive behavioyior the existent security
measures and procedutbat are ready to frustrate offensive behavi@dutas; 2008;Clarke
2008.

As it relates to transit, bothayfinding measureand PSAsnay be particularly important
for public transit patrons Wayfinding is relevant as patrongy oftenhave tooccupy or travel
throughunfamiliarpublic spacein order to access public transRSAsmay be useful in
counteing fear of crime on public tresit and better equipping passendersany such scenarios
(SWAN and METRAC, 19911 Informationmeasuresnay serve as means for passengers to
more easily or rationally navigate public transit systems and plan Tripsselattermeasures
includeon-site and electronically accessilidormationsources fopublic transit service sucks
routes operating periods, schedulendnext vehiclearrivaltimes With the exception of route
information, which plays a similar role to conventional wayfinding measures, these trip planning

measures pwvide a means for patrons to minimize the amount of time they spend waiting at
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transit stops Schedule and next vehicle arrival times can provide reasonable estimates,
especially in the case of the latter, as to when a patron actually has to leavedimgroint in
order arrive at their stop in order to catch the next velReattime information may also
decrease waiting times by allowing passengers to modify their trips in order to account for
unplanned service disruptions. Both hard andties sevice informationmayalso reduce the
likelihood of passengers waiting feehicles that will not show ugue to service period changes
such agpeakservice routs and branchesy routes with no overnght service All of these
measuresnay lessen thallelihood of a potential or a motivated offender coming into contact

with a suitable target or suitable opportunity to commit offensive behaviour.

No research on the effectiveness of these measures was cited or conducted in any of the
surveyed pieces oftérature Considering the fact that uncertainty has been noted as being a
significant source of fear, these measumay bemore oriented towardearreductionand only
serve as extremely passive crime prevention measures at the veri besbber of ptential
weaknesses, however, were noted as being worthy of atteiamreal time information may
be difficult or cumbersome to update and serve as potential sources of misinformation or
misdirection Compared to all other measures, wayfindamgl service information may also be
at least partiallyghift responsibility ontdhe general public by posting information electronically
(Spurr, 201%. Althoughitismmtnecessarily a transit operatoro6s
that individuals Wl or will always have access to such electromindthis directing of patrons
towards theopendisplay of expensive personal electrorsosnewhat conflicts with oftited
PSAs onrobbery and theft prevention
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Alarms. Alarms aredesign measures thedin be activatedy individuals in order to
summon assistancdwo main types of purpodauilt passenger activated alaredst,iis gnal 0
alarms that do not facilitate any formtaefo-way communicationandalarms that utilize two
way intercomslin addiion to thesespecific measures, public telephones and payphones may also
serve as ways for individuals to summon h&jy Planning and Wekerle, 1993WAN and
METRAC, 1991 Transportation Research Institute: Carnédgedlon University, 1975
Comparedd all but monitored CCTV, alarms appear to be the most reliabléovaictims and
targets to get help in a relativequick manner regardless of their location

A total ofthreeconcerngnay affectalarms and other assistance measurespiwaich
affectsbothalarms and payphonesyo that areexclusively applicable to payphones, and one
that was not found in literature but may be relevaratlarms The first concerris design
focussed ad stresasthe need for a balance to be struck between ease of access and use, and
resistance against vandalism and misdsar(sportation Research Institute: Carndgedion
University, 197%. The second concern is specific to payphones and posits that theysmay
serve as a facilitators or meeting poimtsarious illicit activities such drug deals and loitering
and thus a potential threat to secu(i@glinkaand Brennon, 2001 Additionally, pay phones
may be presumed as beipgvately installed and operf'®, andtheir inclusion into public
transit environments iargely contingent collaboration with private operat@¥/AN and
METRAC, 1992 and may béessthanguarantee@onsidering their continued decling&he final
concern that appeared to estate, concerns the difficulty and costs of installing and manning

a system of alarms over even a small portion of a surface network.

18 For instance, payphones in Toronto, Canada are both owned andedpmr e Bell

telecommunications company.
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Interface/siting relative tosafe land ses Certain types of land uses can have or be
perceived to have positive or negatieffects on personal securitytheir surroundingsThis
determinatiormay firstly bebased on the types of usarsd activitiesassociated wh their
legitimateactivities Examples of these problematic side effects include conditiasnay
escalatenteractiongnto signs of disordesenes asactivity generators for unattractive
behaviour such as keringor moreillegitimate behaviour such as ere Respectively, these
include sporting facilities and aking establishments vitrowdyor intoxicated individuals
(Poyner 1983; public streetsvith loitering youth Zelinkaand Brennon, 20Q1and adult
entertainment districts with drug dea®gens, 2008 oukaito-Sideris, 1999 Land uses may
also have ramifications on persosaturity by sheer virtuef the amount of activity thahey
may or may nogenerate at different times of dagd their subsequent effects on surrounding
public space This characteristic is of particular relevancedmcepts emphasizirtge need for

active public spaceand interfacs for security, includingyes on the streahd CPTED

Interface and sitinganbe important factors ithe placement of public transit stopsd
waiting patrons by extensioand theidentification ofpotentiallysuiteéble andproblematic sites
Taken to extreme levels, therategy of giving consideration &mljacentand uses has been
previously advocatefbr as a means of better protecting and reassuring female public transit
patrong(Ligget, LoukaitouSideris and Iseki, 2003SWAN and METRAC, 199] Fear
reduction foramore general target audience has also been viewed as a potential consideration
for land uses in transit stop planning (City Planning and Wekerle, 1992; Zelinka and Brennon,
2001). Conventiorlly, however, this attention has been largely devoted to minimdistgnce
between stops arattivity generator¢City Planning and Wekerle, 1992specially those that
are most active during afteiark periods (Poynefi983.

Although it was not awidespread as study of CCTMterface and sitingtrategies
appear to beupported, if not viewed in a favourable ligithere is at least some study of
common environmental factors in sexual assault St#g Planning and Wekerle, 1992nd at
leastone studydeterminedassociatioabetween certain land use characteristics and crime rates
at bus stopslfgget et al, 2003. That being said, rigour and sample size both appear to be

issues for analysis artderisk of correlation not being indicativeé causatioralso remains A
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potentialgeneraldrawback of these measures may be their reliance on location and relocation by
extension. Existing transit stops may embody a significant anodumiestment that is

associaté with their passenger amengi@nd less noticeable investments such as concrete stop
pads, bus bays, and passenger alighting areaation can also notably conflict with other
prioritiessuch as stop spacingnd is arguably also contingent and slow to respond or talapt

thecompaatively more fluid changes of surrounding lamskes

Target hardening/state ofrepair. Target hardening and state of regaincerns the
causedinancial, operational, and image issues calgedandalismanddisrepair In regards to
the latter, dmage maye viewed as signs tdlerance of disorder arapportunity formotivated
and potential offendef€ozens 2008 Walkate, 2005)and be subsequently feared by-nhon
offenders (Cozen008;Gladwell 2003, Although state of repair ¢hnically is nore of a
policy and operational issugesign and planning can have an impact through the ability of

certaintypes of materials and designg®moreresistanor vulnerabldo wear and damage

The public nature of public transit means tilenvironments and facilities are often
occupied by individuals that neither have the responsibility nor the authority to manage them
Signs of disrepair may be symbolic of neglect (HeimsE#77) on the part of transit operators,
or related operating bogk, and the legacy of previous instances of offensive behaiautain
forms of damage, such as sektshing {ransportation Research Institute: Carndgedion
University, 197%, may also interfere with the functionality of transit environments cseyager
comfort, if not serve as sources of fe®GMTERC, 2003

Target hardening measures are controveasidghey have widely differing levels of
support among professional and frnofessional literatureOutside of reducing vandalism,
targethar deni ngds actual e fisfuectedas o@nmmary ar secomdany e d u ¢ i n
references to statistical evaluations were encount&realr get har deningdés util
reduction is also contested laitthe very leasippears to be supported a somewhat greater
basis Overall critiques of the theory include its alienating effect on users of a space (Cozens

2008 and its vulnerability to misapplicatn, and its financial prudencyélinkaand Brennon,
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200]). More seriously, excessiyexplicit appications of target hardening have been cited to
actuallyraise doubts and generate fear (AtR308 City Planning andekerle 1992 and
escalate offences Isgerve as challenges to offendde€MTERC, 2003
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Context: Public Transportation in Toronto

Toronto in the 20th Century: The Toronto Transit Commission and Surface Routes

Public transit service in Toronto is a comparatively more radbevelopmenthathas
neverthelesbeen subject to variety of radigalorganizations Service first begam 1861, under
franchise by a private company utilizing horsigawn streetcarand sleighs, and by 1920 service
wasprovided by a plethora of privagdectric streetcar companie§lorontoTransitComission
n.dB). This arrangement appears to haverbeadequateas al920 municipal election
referendunwould see the consolidation of public transit under the banner of the newly created
municipally controlled transit authoritynown as th& oronto Transportation Commission
September 1, 1921 (Filey927). Although streetcars would remain as the main mode of public
transit, buses would be introduced on an experimental basis imh822ould increasingly be
used inthe 1930dor routes servingutlying areas of Torontproper(Filey, 1997 as well as
surounding communities (TTGy.d.B). As will be discussed later, busesuld experience
continued, if not increasedstilization andbecome incrasingly important in serving the city
1954 would see thgervice being renamed its present day name @bronto Transit
Commission(TTC, n.dB) and ina coincidental call back to 192the TTCwould alscassune
sole responsibility for public transitn T or o nt o 0 suburbanicgnmbndiess parnhof
the creatiorof theregionalmunicipality of Metrop&itan Toronto Figurel) (TTC, n.dB). The
final rel evant dev el wopldieareat®n of the ovemightdE ightd s hi st
surface netwdrin 1987, andhe amalgamatiomf the municipalities making up Metropolitan
Toronto in 1998 todrm the present dayity of Toronto (TTCn.dB).
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Municipalities of the Former Metropolitan Toronto
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Figure 1. A map of thevarious communities that made up Metropolitan Torontojust prior to amalgamation

Contemporary Surface Public Transportation in Toronto

network Buses are particulariynportanttoTor ont 06 s

Bus operated surface transit makes up a significant partion t h e

TTCOGs
f o r mespecially in thedr r

geographical extremewhere rapid transit and streetcar lines anbke limited ingresses

Currently, the TTC operates over 140 bus ro(iesonto Transit Commission, n.d.&)at span

a canbined distance in excess of 6,000 kilometres tweentire city(Toronto Transit

Commission, 201K) (AppendixB: Toronto Transit Commission System Map (TTC, 2018)

These routes serve oved,000 orstreet surface transit stqus which roughly 67% are on the

approach to intersectionsdarside), 22% areafter intersectionffar-side), and 11% arbetween

intersectiongmid-block) (Toronto Transit Commission, 20p6Surface bus stops are largely

consistent in Toronto, beirigcated streetsidalong mixedtraffic thoroughfares The stops

themselves are relatively conventional in nature, possessing stop markers in varying

combinations with averaged sized transit sheléad general street furnitur@dditionally, all

cont er

subu

but two of theTTCO daytimebus route connect with at least one subway or rapid transit station
be di s c daytsnebds netaorkeésrstructured so asdECetttat 90%
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ofToront 0o6s i nhabitants an drroagmpd5oynate vealk,afrabuswi t hi n
stop(TTC, 201'B). Taken together, buses are the most used vehicle mode in the TTC system,
accounting for just 5383mdlienrideds h2010(TTCHONHB). net wor kO
Streetside bus serviceisajgar t i cul arl 'y i mportant whehr t he TTC(
|l acks rapid transit service and seecelsadditorses se
to providing overnight service dhes y s t e kkirse intha form of thine 1 and line 2

subwaylinesal | but one of the overnight operatedt es s er \

using buses.

Personal Securityand the TTC

Relatively little I|Iiteratur e eduatyslevddseThen wr i t
only, and possibly most infamous, incident th
activities in the Scarboroughstrict of Toronto duringthe mitl a t e . Tt &uWpdtsserial
rapist and later serial killer Paul Bernadarried out a series of successful anduccessful
sexual assaults of young women and girls, many of whom were travelling alone at night and had
recently disembarked from a TTC b®&NAN and METRAC, 19911 This incident spurred
action on the issue oepsonal security, especially for femalansit usersby residents, nen
profit organizations, the TTC, and the Toronto Police Service, and included security audits of
surface and rapid transit stopbhe most notable products of this research include the
Designated Waiting Area at rapid transit stations, aaddhuest stop program (METRAC, n,d.)
which allows patrons travelling alone by bus during-faght and overnight pesdsto
disembark between regular stapthey feel vulnerable (@ronto TrangiCommission, n.d.p

Moving to contemporary timesdjscussions of personal security levelstoeTTC have
generally been restricted to reports of smaller cabassault, sexual assault, and harassment
through thdocal media Themost significant commporary developmentwasth@dCé s | aunc h
ofi t s AThi s -hamssMéntecampadign aagsbciatedmartphoneeporting
application on Septembel’®f 2017 (TTC, 201B).

Informationon the incidence of offensive behaviour on the TTC systethifficult to
access At the most basic level, TC statistics on crime and offensive behaviour are occasionally

releasedo the general publithrough the medigia investigative reportingequests for
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commentsandofficial statementdy TTC representativetherwise, data is only publicly
accessible, outside of a Municipal Freedom of
reports on transit enforcementat her t he ¢ o nammua reportshisslatas t andar d
however, issomewhat constrained basadits presentation in largely aggregate formvel as

yearto-year stylistic and reporting changeStatistics were not found in the publicly accessible

andacademicsubscriptiorbased databases that were consulted

As the intent of this paper is niohsed on the statistical analysis, data on crime and
offences will only be briefly discusse®verall,the TTC has comstently experienced an
increasinghumber of reported and documented security incideoits 2015 to 201{Toronto
Transit Commission, 2016; Toronto Transit Commission, 20Toronb Transit Commission,
2018. Starting with the latter, the TTRas consistently experiencedcurrences and
apprehensions over this thrgear period, having 3,050 occurrenced 403 apprehensions
during the latest annunT@ble4). This increasing trend also exists with regards to security
related calls, which differ as they aiwided by transit modeAlthough surface transit only
makes up 14% of the totdb,919calls thefigure has consistently increased over this 3 year

period when compared to all other mo€able5).

Table 4 Security occurrences on the TTC in 2012017 (TTC 2016; TTC 2017A; TTC 2018A)

2015 2016 2017

Total Arrests and | Total Arrests and | Total Arrests and

Occurrences| Apprehen. | Occurrences| Apprehen. | Occurrences| Apprehen.
System wide| 2,022 240 2,511 306 3,050 403

Table 5 Security occurrences on the TTC by mode (TTC 2016; TTC 2017A; TTC 2018A)

2015 2016 | 2017
SRT 181 126 204
Subway |11,581 | 11,502| 13,420
Surface | 1,184 1,898 | 2,295
Total 12,946 | 13,526 15,919
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Offences that were previously identifieal presumed to be, particulargievant for
surface transit patrortonstituted upo 2,573 (84%) of total occurrences in 2QBppendix A:
Reported @ences on the TTC (2016, 2017A, 20L8n respective ordegssault, fraud,
vandalism, and theftere identified abeing themostcommonoffencegFigure 4 reported on
the TTC(2016; 2017A; 2018). Fraud”® of patrons and the TTGurprisingly washe second
most conmon relevant offence on the TT@lowing a drastic increadeetween 208 and 207.
Vandalism, thefand crimesoutsel of t he systemb6s top 4 categor
relatively stableand thefrequency of the former two isot particularly surprising.

The Top 4 Relevant Reported Offences onthe TT
in 2017 Compared With Their Historical
Frequency

m 2015

A0 =0 =

Assault Fraud Vandalism Theft Other
Type of Offence

Number of Offences

Figure 2. The Top 4 Relevant Reported Offences on the TTC (TTC 2016; TTC 2017A; TT2018A)

The hierarchy of lesBequent crimes on the TTC contained several surprising statistics
While sexualassu | t 6 s relatieely mmatchethg level of infamy attached it, robbery is
a surprisinglyinfrequent criméoy comparisor{City Plannirg and Wekerle, 199Z)igure 5.
Quiality of life crimes, although they could include disturbances of the peace, and employee

related crimes comprised a surprisingly small share of offer/desing on to the relevance of

¥ Fraud is presumed to refer to fraudulent monetary transactions, including the usage of fraudulent fare

media, with the TTC and possibly include the defrauding of TTC patrons.
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crimes,the top 4 types of offers that directly affect passengers are assault, theft, disturbances

of the peace, and sexual assault

"Other" Relevant Reported Offences on the TTC in 20
Compared With Their Historical Frequency
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Figure 3 Other offences that may be particularly relevant to perceptions of personal security (TTC 2016; TTC 2017A,;
TTC 2018A)

Two pointsshouldbe stresseth regards to the interpretation of these figuresstly,
these crimes arcategorized on the basis of interpretation and discnettber than official
convention or best practiceSimply put,crimes mayhavebeengrouped or separat@dimes in
nonstandard or potentially incorrect mannefgiditionally, and as oftited in literature, the
discrepancy between reported figures and transit user sentiment may be attributable
underreportingWalkate, 2005pr partidly conflated perceptions of insecurity.
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Policy Context

As dictated in the&City of Toronto Acgta statutory document that sets out the powers of
the City of Toronto, the TTC is classified as a City board that has been provided exclusive
authority’ for the management of local passenger transgontét the City of Toronto That
being saida variety of both municipal and private partners are involved in the planning and
provisioningof streetscape elements that are directly attributed or indirecttyilmate to
streetside stopsPublic transit has also increasingly been posited as a vital component of
sustainability and competitiveness in the Greater Toronto Area, and the City of Toronto by
extension (see: Metrolinx, 2008; Ontario Ministry of Pulbtitastructure Renewal, 2017;

Ontario Ministry of Transportation, 2012).

General stop pacementstandards. The TTG presumably in a similar fashion to other
transit operatorssonsides stop placement to be a balancing act between the needs of passengers
and transit operatorsT TC (2017C)serviceplanningstandards dictate key considerations,
includingconvenient access, efficiency, safety, and community impabish areput into
pradice viaminimum standards for coverage and accd$eT T C 6 stimd metyvork is
designedsthat9 0 % of Torontods i nhabit a-mughlyasbnd e mp|l o)
minute walkof local bus stops tharebe spaced roughly 300 to 400 metres apart (TTC,QD17
This emphasis on coverage and walking times can be traced back to the weighting system used in
the TTCG6s tr ansTTTC, 261341 and data thgt impliesotatenvallsing (s viewed
by riders as the secondost inconvenientomponent of their tripAs was previously stated
however, a stop may not be implemented if the weighted benefit of this change does not

out weigh or match the additional travel ti me

Aside fran ensuring a basic level of accetds facilitation ofseamless transfebetween
routes and modes is the other major factor that informs TTC surface stop pl@n)g017T).

This isreasonably presumed as increasing the likelihood of stops beingdacadhe vicinity of

20 A small number of exceptions exigrimarily towards different modes (eg. Rickshaws and pedicabs) or

services with affiliations to schools or other levels of government are excepted
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intersecting streets that have transit servige it relates to our topic, basic level of connectivity

is the fundamental feature of surface stop planning

Land-use andstop placement Land uséhasbeenfactored to varying degreeluring
service planning and placement of surface transitstbgse ser vi ce standar dos
network connectivity, for instance, emphasizes the need to ensure that transit service is provided
in a manner that meet s ¢tngesidenia, erspoyment, ande | need
institutional land uses (TT@014; TTC,2017C). It can be reasonably assumed ttap
planning wil be partially informed by surroundinignd usesand route and stops may be located
in the vicinity of access pointe major trip generatorsThis appears to be supported to a degree
by the inclusion of certain civic institutions, secondary and-pesbndary schools, regional
transportation stations, and large shopping facilities by electronically accessiblsctuedeles
as well orboard next stop announcement&n additional instancef servie planning directly
acknowledgindand use concerns differences in stop placements betweesgegh arterial
roads and residential areaBus routes operating in regidtial areas, argtated to bevarranted
exceptiongo minimum stop spacing standards as theyeapected to emphasize connectivity
ratherthanoperate at an high overall spee@idnto Transit Commission, 20L4Although this
document predates the sewvistandards, the traffic characteristics of residential streets have
remained relatively unchangeddthe documenappeas to remain relevantOverall, nd use
may dictate how service is routed, the type of service that willdadad, andhe specitc

locations of stops

Technical mnsiderations The final set of considerations guiding surface transit
planningare largely technical in nature and concern the ways bus stops may negaipaety i
the operations of surrounding land uses and traffiwsl Threebroadconcerngegarding
vehicular traffic pedestrian trafficand physical spacgere identified in the materials that were

consulted

The TTC has historically planned bus stops in the interest of minimizing situations that
may result in usafe \ehicular trafficmovements This firstly can be seen in tinevoidance of
farside norbus baystopsdue to thai potentialto areate intersection blocking queues of

motoristsbehind stopped buseETC, 2001A). That being said, farside stops hawere recently
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beenviewedby the commissioasbeing more conducive to vehicle travel tinf€3 C, 20(B),
possibly due placement after traffic signal3f the two points, it could be argued that the former
drawback may have more to dath driving etiquete and a police concern as opposed to a

public transit operator priority

Pedestrian safety, specifically a bus stop
roadways, has been another factor in the positioning of surface transitglidpsock stops are
preferably placed in the vicinity of existinigaffic signat and pedestrian crossovers, or
pedestrian refuge islandsorderto discourage unnecessary, unprotected midblock crossings by
transit users (TTC, 2006; TTCQ24) In the case of pede&n crossovers, there is also a further
requirement tglace stops in buffered nearside orientations in order to prevent buses from

obscuring crossing pedestrignem approaching motoris{3 TC, 2006).

Finally, the TTC appears to give some redardhe availability of space for stops and
theirelements where possibtieiring their siting Historically, theTTC haspreferredo locate
stop narkers within reasonable distance of transit shelters (TTC, 200&)) themselves are
preferably placed in areagth sufficient nonsidewalk municipal propertyAlthough it was not
find in any of the consulted sources, bus stops also have consistently been observed to be sited in

locations that will not resulh stopped buses blocking private driveways.

Legal Resmnsibility for Passenger WelBeing

As will be discussed later, surface transit and its various environments are owned or
maintained by a variety of bodies whose involvahmaay not be readily apparent at face value
While the TTC is responsible for its stations, properties, and occurrences that are directly related
to its vehicles and their occupants, streetsi
responsibility and instead amganaged by the City, and in rarases by private property owners
For the purposes of this paper, attention will primarily be focussed on the question of whether

the TTC is liable for the security of its patrons.

As noted by thet©Ontario Privacy Commissioner Cavoukian (2008), safetlysaturity
are fundament al components of the TTCobohe oper a

City of Toronto Act This criterion was also observed as basis of the deployment of CCTV on
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transit properties in York Regi6hand is presumably standard phenomenon for public transit
operators Anoperatoo s | i abi l ity to transit hpowever,idans t hat
less straghtforward as it isomparativelyéssdiscussed Rudimentary, exploratory research of

this topic was coducted in order to develop a marginallytbe understanding of the topic.

The first steps an evaluation of theowers and immunities granted to the City of
Toronto and its public bodies through @y of TorontoAct (2006) Section 398(2) of the Act
states that the TTC is not immuttebeing sued andan be sed due to itctivities, such athe
maintenanceoperation and managemeuwf its properties Ontaridd ® c cupi er 6 s Li abi |
(OLA) was the next consulted document as it is prominent gsplan external vehicléecals
as the justification for the usage of CCt&¥mera®n TTC busesAs noted previous, the
existence of the OLA&odifiescertain aspects such what constitudesupier regulated premises,
types ofentrants, and the duty of care owed to the respective classes of amtramtsompared
to common law No specific remarks on liability for personal security were found in the act
alt hough an iscensorethatngantd are relsonaply safenh the condition of their
premises or an activity carried out of@c c u pi er 6 s, 1990.aNb further elgbor&iont
was found on the topic andistpresumed that the actrisore oriented towardgbility for
personal safetincidentsincludingaccidents such as slips and falls.

Only one publication on this topic was found and it placed significapihess on
context specificity Variousrulingshave previously been made on the basidiftéring
relationship between the agency and victirgonsibility and the nature of the exact failure or
omission,as well as the foreseeability of the security incident in queiiaite, 2006) Overall,
liability for third party crime involves a significant division of labour between multiple
stakeholderand a high degree of context specificiggrring on the side of caution, it may be
prudent forTTC and the Cityto audit and take preventative measures in areas with doceoment

reoccurringncidents and concerndJltimately, however this issue may be one effectively,

% Based on observations of CCTV related signage in York Region Transit properties such as BRT stations

ard their connecting pathways.
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and responsibly, addressed by a legal scholar or professional, aatsahié contingent on the

scenario or case at hand.
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What Spatial ElementsMay Affect Security at TTC Surface Stops?

Although the ultimate responsibility fetop elements arguably falls under the City of
Toronto, responsibility is actually divided among a variety of both public and private entities that

notably include:

1 Astral Media (advertising company)
1 The City of Toronto: Transportation Services Division
1 Toronto Hydro Energy Services (Toronto Hydrand
1 TheToronto Transit Commission (TTC)

Further elaboration on these arrangements will be prowdedgindividual analysis of
each of thesecurity relevant surface stop elements. One point that wilbteel mow to avoid
repetition is the relationship between Astral Media and the City of Toronto. These parties have
entered into a 20 year contract whereby Astral purchases, installs, and maintains street furniture
elements, and also provides a series aofietary and other benefitSor the duration of their
contract in exchange for advertising rights (City of Toronto, 2015). This style of agreement has
historically been used in Toronto (TTC, 2001B) and is also used in other municipalities both in

Canada ah elsewhere in North America (York Region Transit, 2009).

% These benefits include designated payments, a designated amount of free advertising space, and funding

for community programs.
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Stop Lighting

Ambient street lighting. Stop lightingcan be divided into two componengnbient
light levds associated with streetlights aight levels associated witthelterspecificlighting
fixtures Ambient street lighting, as other jurisdictionsis primarily intended tdfacilitate the
visibility and safety of road use(€ity of Toronto, n.d.A) Toronto Hydro Energy Services Inc
(Toronto Hydr o) has o stnee ahd exprasswaypighting éver gincdito r o n t
entered into purchase and service agreements with the City in Decembe€R9@5 Toronto,
2009) Toront o6s streetlights include a (Vomonto ety of
Hydro, 20165, which are optimized on the basis of road type, pole location and predominant
surrounding land us@oronto Hydro, n.g. Variations also exist with regardsrimunting
height and fixture styleAthough no direct al |l usi orhtsappearr e f our
to be primarily focussed on providing oblong illumination patterns that are focussed on their
respective right of way as well as a small portion of their immediate vi¢g®askpower, 2037
Further information regarding streetlighting stamigacrould not be found and may not be

publicly accessible or in publicly digestible formats

Although critiquing of technical lighting standards falls outside of the scope of this paper,
some brief commentary will be given to ttanifications of streetjhting standardsWhile
reasonablyimiting light intrusion on adjacent propertjegreetlightsnaynot be as effective for
sidewalks that are heavily buffered from streetlights and even less effective on public and private
areas beyond thermAdditiondly there may beliscrepanciebetweeright levelsthat are

conducive to road safety versosrsonal security.

BTorontofollowst he |1 1 umi nati ng E)mstgridards torwatage ar®l dighstribution6s (| ES

patterns.
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Shelter specific lighting. Transit shelters in Toronto may also include lighting elements
that are intended to supplement ambient stiglet levels and to provide interior illumination
Dedicated shelter mounted lights and illuminated shelter advertisement panels were both
considered to be forms of shelter specific lightifdpree different patterns of shelter lighasd
two differentt ypes of shelter advertisement technol og
transit sheltersThe two organizations that play key roles in the deployment of shelter specific
lighting are Toronto Hydro Energy Services and Astral Media via the coordistaged furniture
program (CSFR)

TorontoHydr@ s i nvol vement i n s hrespohsiilityfori ghti ng s
managing electricity distribution itme city, including the supply @lectricity tohardwired
lighting fixtures and advertisement pan@sty of Toronto, 2013) Tor ont o Hydr odés cu
importancas somewhat uncleaand possibly decreased, following its refusgirovide
electrical connections to its street lighting systé&y of Toronto, 2013) No resolutions to this
impasse were find in future status updatedthough hardwiredixtures, particularly ad panels,
continue to exist and this suggests that some form of resolution may have been réaahed
being saidthe introduction ofolar panelsn shelteralso suggests that laast some efforts are

being made to compensate &hificulty in obtaining hardwired electricity

The design, installation, and maintenance of shelter lighting, similarly to all CSFP
elementsare the responsibility of Astral Media up until the expiratiate of its20-year
contract Possibly in response to the aforementioned problems with securing hardwired
electricity, Astral appears to have transitioned from hardwiredldydlshelter lights to two
different patterns of solar powered shelter ligkiures The City has stated that all neanopy
shelters are to be provided with illumination (City of Toronto, 2013), although the existence of
fixture-free shelters imply that this policy may not actually be in effect or is a goal for the final
years 6the CSFP

Shelter advertisement panels were also considered to serve as lighting fixtures as a means
of offering the CSFP the benefit of the dauBtthough it may be an unintentional circumstance,
three different types of advertisements wemeountered: conventionally lit hacopy

advertisement@~igure4), as of yet unlit hardopy advertisements, and static copy digital
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advertisement parel Digital advertisement panels are the rarest of the patterns and have only
seen limited deployment due to their increasglilations, relative newness, (City of Toronto,
2013 City of Toronto, 201%and presumably higher capital and operational costs
Advertisement panekre generallpowered via hardwired electrical connections (City of
Toronto, 2013), although a select numbkconventional advertisements amexplicably in

shelters equipped with solar panels but lacking lighting fixtures

Figure 4. An illuminated hard copy shelter advertisement panel

Wayfinding

Wayfindingmeasuresssist individuals in navigating the public transit system and public
streets in a relatively confident, expedient, and accurate ma8meilarly to other transit
systems, the TTC uses a mixture of both hard and electronic based wayfinding measures for its
patrons Hard measures utilized by the TTC at transit stops include stop markers, shelter maps,
and public noticesElectronic meases have increasingly been deploysdhe TTC and
includedirect measures suchakttime next vehicle information screens in shelters and indirect
measures such astices advertising SMS and data accessible next vehicle predictions and

tracking.
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Stop markers. Stop markers are the essential element of all surface transit stops in
Toronto and are installed and maintained by the ?TTwo main types of stop markers are
currently being used by the TTO he first consists of legacy markehat indicatehes t o p 6 s
mode of service (bus or streetcavhether the stop receivesernight serviceandwhether the
stop is accessihleCertainlegacy models also include the numbethaf route(s) serving the stop,
along with advertisements trip planning sericesandt he T T C06 ®p progranm(Fewed st
5a) The TTCO& shese stdpimarker infonmation advertisemeipsars to have
diminishedand motae t ed r edesi gns on the gr®isnds that |
i nf or mat i on2012) RKhe TTICappeass koihgve attempted to rectify this perceived
problem via an incremental ugtd usingdecalsthatindicateroutesthat serve the stop in
guestionand a phone textable stop number thatitt vehicle arrival time@Figure5b). These
updated markers are relativelyammmon and will be considered to simplydlemited-
deploymeninterim designContemporarstyle stop markes areafairly substantial shift from
pervious legacy mode(§igure5c). These markersschew route mod®and general service
detail advertisementa favourof a standardized template of stop specific service information
This information includethe routes serving the stop in question, a neamicit explanatio of

overnight service, and phone textable information for next vehicle arrival. times

“Based on the TTC6s stop marker modernization progr
“Route mode is technically signified through a rout

numbers starting with a 5 such as 501.
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Figure 5a, b, ¢ Three styles of stop markers, in order of age, are currently used by the TT.CThe newest stop marker (7c)

includes the stopds r es {ahicleinforneation asgtandasd featares t ext abl e next

A portion of thestop markerson the TTC surface systeanealsoaccompaniedby an
information placardholder(Figure6). These holders historically containgerviceinformation
for their respective routesuch as map and scheduless well as general information regarding
the rejuest stop program afdd C contact information The TTChaslargely completd a
modernization program that replaces these placardsstitiardizednodelslist contact
information for the TTC as wedls thirdparty trip planning applicationsAs notedoy Spurr
(2016)this change directs passengers to service information sources that are both easier and
cheaper tonaintainwith frequent service changdsut iscontingent orindividualspossessing
cellulartexting or data That being said, this problemaypbe somewhat isolated el
ownershipappears to continuing to growith up to 926 of Canadian householdsvning
cellular phone (Statistics Canada, 2017 small, and somewhat ironic, additional consequence
of this change is its deviation from tb#-recommend security PSA of avoiding the use and

display of valuables such as ceflones (Poyner, 1983; TTC, n.d.D
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Figure 6a, b. Stop marker placards are installed at a number of TTC stops and have transitioned from providing routing

and scheduling information (6a) to directing passengers to first and thirdparty trip planning services (6b).
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Shelter maps.  Shelter map®ffer lessstop specific but wider ranging service
information ofthe TTCsystemandconsist of large format printoutsbfh e T T @onwmp sy st e
(Figure7). These maps include information on tleaitingand service levelsf TTC routes
within Toronto, interregional transit hubs, commuter rail routes, and points of interest/landmarks
within or adj ac e kigure?).oShdltédrsemamsiay bg idtendetbdoead e r s (
standard feature of transit shelters as they are included in thesegtgmal diagrams of all
shelter type B)manualbfft@npréhiensiyetGtseet fumiture program eleménts
transition towards stop specific sheltermgps at provi de i1 nformati on on
route, connecting routes, and the local street grid were trialled in(Z0T3 2013 but were
ultimately not implemented Shelter maps have arguably become more important for trip
planning following the aforementioned discontinuation of route information placards (Pelley,
2016) Although the maps are created and published by thé*TAGtral Meda is responsible

for their maintenance, and the maintenance of their displays

Figure7.Tr ansit shelter maps provide an overview of the TTCO6s ys

% Based on copyright informaticand changes made and trialled by the TTC.

2" Based off of prior knowledge from communications with TTC staff.
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Next vehicleinformation system sreens Next vehicle informatiosystemscreens
(NVISS), provide realtime information on the routes serving the transit stop in quedtigare
8). Thisincludes information on rouseand rate branches that areserviceandreaktime
information on th& nextvehicle Additionally, these screens also intermittently provide the
t el ephone nu minmatibnophond lihne®&VISSEIE the responsibility of the
TTC, but are continge on the installation of adnsit shelter through the CSFP and an available

hardwired electrical supply.

Figure 8. An image of a next vehicle information system screen installed in a bus shelté¥ote that only a portion of the

screends orange text is visible due to .the technical i mitat
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Methods

Subjects of Analysis

Theprimary-research portion of th@aper evaluates tltesign of surface transit stops
with respect to their strengthshortcomings, and effectiveness relative to documented concerns
and policies This was accomplished via stop audits thate partially inspired by the stop
audits previously conducted by METRAC992; SWAN and METRAC, 1991butdesigned to
collectmoredetailed information Three main aspectgere covered by thaudit ambient street
lighting levels at stops; stop assets and their state of repair; and finally the interface between
stops and their surroundingkterviews with representatives of advogacoups, such as
METRAC, and city staffvere initially also plannetut thesevereeschewed due to a lack of

interest from any of the parties.
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Ambient street lighting I evels atstops. Lighting evaluations were conducted for
both streetlighbased amlgint lighting and shelter specific lighting fixtsreTheseevaluations
werequalitative in nature due to a lack of access and unfamiliarity with lumen méters
prepaatory set of observations were undertaken in order to familiarize myselfw¥tbiert
lighting levels The starting point for these observations was an evaluation fefabibility of
the 1520 metredacial visibility, or Canadian Standards Association .4 foot candles,value
advocated for by a previously reviewedinicipal document (& Planning and Wekerle, 1992)
In the absence of a volunteer, a printolToronto Mayor John Tofys ®na stendardiece
of A4 paper was the benchmark for testing facial visibilitye first finding of thigorepar#ory
exercise was thaitsibility from 15m for openrair areas may be possiblayt visibility from 10m
appears to be a more realistic expectation asdataccounts for facial visibility oindividuals
occupying transit sheltersThis exercise also provided qualitative benchador sufficient,
passable, and insufficieatnbientstreetlighting levelsin the absence of a waiting transit patron
The distribution of thesgualitative ambient lightleveisn a street |l i ght 6s f oot
measured at another streetlightiavere assigned basic range bands up to the threshold of
sufficient lighting, which was identified as being over 25 metiiéss range band was later
utilized during the data verification staigeorder to gauge the accuracy of recorded stop lighting

ratings relative to their actual distanietheir nearest streetlight

It was impossible to detminethe actual IES Light Distribution pattern and wattage of
the streetlightdluminating the stopshat were evaluatedlhat being said, the two pattertst
are used in Torontal bronto Hydro, n.g.share an elliptical light footprint that is wider to areas

left and right of a light when compared to areas in front and befiadight (Saskower, 2017)
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Stop assetsand date of repair. Thestopauditalsoaccounted for the various dedicated

lighting and wayfinding stop elements that were identified in the previous section and included:

Dedicated kelterlighting;
Shelter dvertisemenpanels
Stop narkers

Sheltermaps and

= =2 4 A -

Next vehicleinformaton system sreens

Thestop survey also accounted for thedel or type of asset questionwhere
applicable) as well as their state of repair (wébards to signs of vandalism$helter lighting
fixtures had theioperability recorded where possilolee to the differing technologies that are
used to activate thenWhile it was a relatively straightforward process, a small concession had
to be made with regards tertain stop assets such as shelter nagdicated shelter lighting,
and electricity riated shelter compents Depending on the facing theihelter these elements
were sometimesbscured and were thus sometimes counted on the basis of mounting hardware
and structural component€onversely, electricity related components were diffitault
catalogue on the basis of functadity due to the aforementioned facing isSN®[SS) or due to
a lack of patrons (motion sensor dedicated shelter lightixddlitionally, it was impossible to
differentiate betweemalfunctioning illuminated advergsnent panelandnortilluminated

advertisement panels
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Interface. The interface between surface triassops and their surroundings was
divided intofour separate elements in order to compensate for its compl@igseincluded
thesurrounding propertyodés | and use type, i1ts bu
and the existence of any barriers between it and said $tepland use categories that were
utilized during observations were based on a combinatittin ef Czohing@rsh pr opert y o6 s
perceived attributesA condensed list 00 broad land use categoresd53 distinct
subcategoriesf land usewverecreated in order teimplify the land use designation process
(Tableb).
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Table 6 Land-use designation table

75

Residential

RD

Singledetached/emi-detached

RCC Singledetachedfsmi-detachediuplexwith commercialuse
RM Duplex/bwnhouses

RA Residential partment

RS Seni esidénse r

Commercial

CG Gasstation

CA Auto-relateduses(dealership/grage)

CO Office building

CR Retail operations anéating stablishment

CS Commercial stripgmall multi-unit commerciapropertyétrip plaza
CSM Commercial gip mall

CM Indoor/outdoorshoppingmall

CP Professional bilding

CSN Casino

CF Religious liilding/place ofworship

CL Hotel/motel

CLR Hotelmotel with groundfloor commercial operations

CPC Professionabuilding with groundfloor commercial operatian
cocC Office buildingwith groundfloor commercial operaticn
SPEC Public attractiofOntario Science Centre)

Mixed residentialcommercialuse

MCR Low-rise mixed commercial residential building
MCRS | Low-rise mixed commercial residential mulfinit property/strip
RAC Residential apartment witroundfloor commercial operations

Open aeasintended/pogrammeddasily capable of supporting use

O Grassy open area/sections of lots

OoP Public park

OA Urban farm/allotment garden

UTR Utility corridor with recreational trails

oG Golf course

oC Cemetery

OR Private recreation facility (basketball and tennis courts)

Industrial

I Industrial property in standalone or multit format

IC Standalonéndustrial property with commercial functions and areas (sales)
ICS Multi-unit industrial property with commercial functions and areas (sales)

(continued)
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Table 6 (continued)

Vehicular
PL Parking lot
PG Parking garage/structures

ROW Public/privateroadways

HWYA | Highway onrramp/offramp

ROWA | Roadway orramp/offramp

ROWI Intersection

Community

SCH Elementary/secondary school

SCHY | Elementary/secondary schoolyard

PSCH | Postsecondary institution

COM Community centre/library/publicheatre/recreation center

COME | Emergency services facility (fire hall/police stations/ambulance station)

HOSP | Hospital

Public ransit

GO GO (commuter) rail/bus Station (and their related facilities)
TTE TTC rapidtransit station entrance

TTC Inaccessible facing of a TTC bus terminal/rapid transit station
Other

UB Utility building (ie: electrical substation)

DVL Development parcel/construction site

Open areas that are not intended for or comprehensively able to facilitate use
OH Man-madestormwater management channel/culvert

ON Wooded area or area with meditmaavy foliage

ONR Ravine land

ut Utility corridor

Distance buffering was based on a combination of estimated distances and perceived
characteristicsuchbarriers that would reasonably amapair visual and audio recognition
(Table?).

Table 7 Land-use buffering categorization table

BarrierClass Acronym | Basis
Adjacent ADJ Property is located directly beside public sidewalk
: Property is distanced far enough from public sidewalk to permit
Slightly Buffered | SLB abreast movement of oneftee individuals
Property is more than five abreast individuals from its sidetwvaik

Buffered BUFF is still perceived to be within range for audio recogniton facial
recognition
Property is a significant distance from sidewalk and isgieed to
Setback SBK be out of range of audio recognition and all but the most basic

levels of visual recognition
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Facing was perceived to be relatively straightforward and was determined on the basis of
building characteristicsFront facings would possess the paiyentrance(s) for a property
back facings would possessrvicing areas or be opposite of a front facd $de facings would
represent all remaining faces and presumablydopendicular to front faceg\s will be
discussed later, categorization veasnewhat less straightforward and ultimately several changes

were made to account for thedevelopments

Barriers were categorized based on their perceived origin, effects on movement, and
effects on sightlines10 different classes of barriers werentified and ultimately used during

the course of this researfhable8).

Table 8. Land-use barrier categorizationtable

Barrier Class Acronym | Examples

Low (shirntheight) concrete walls

Picket fences

Hard Movement HM Metal fences

Crashbarriers

Guardrails/bridge edges

Medium height walls (knee height or greater)

Hard Movement Potential HMPS

Sight Medium height wood slat fences
g%r:t Potential Movement HPMS Parking lots (with cars serving as barriers)
Hard Movement Sight HMS H!gh wooden slat fences
High walls
Soft Movement SM Slopes_
Low foliage

Soft Potential Movement
Sight

Soft Movement Sight SMS

SPMS Medium height foliage (weeds, grasses)

Hedges
Thick foliage

Combination Movement

Potential Sight

Combination Potential Light-medium shrubbery and foliage in enclosed planti
. CPMS

Movement Sight beds

Combination Movement CMS High walls with foliage

Sight Seethrough fences with heavy foliage

CMPS Light-mediumshrubbery/hedges with stferough fences
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The final typeof observatins that were made weoépatrons and any physical
observations of the stop in question that could be relevant to perceived and actual personal

security These observations were recorded and categorized during data entry and.analysis

Genaal Aspects
At least two sets of observations, one daytime and one after dark, were made froma TTC
bus for each of the route¥Vhere possible, after dark audits were conducted during periods of
good visibility withno-to-low levels ofsnowfall and fronthe rearmost, curb side seat in order
ensure the greatest possible viewing distance from &stBprtain observations were also made
from otherseats on the raised rear areavehftles and i n certain cases the
side seat(s), in order to compensate for crowding, differing interiors associated with different
models of vehicles, and dirty window$hese observations had viewing angles through the front

windows of the bus in question and had similar viewing distances.

Observations llized a prepared forr(iTable9) thatincluded columns for the subjects of
analysis as well aall of the stops for the relevant branches of the respaciites These stop
lists were compiled from the TransSee web applicdtiddd C o n n m the interestaf. )
expediency andvere verified for accuracy through comparisons to route information from the
TTC website.

8 This provided a stationary viewing distance of approximately 11 metres for conventional buses and 17
metres for articulated vehicles.

% The original series/generation of Orion VII buses with 38 seats restricts visibility from the rearmost curb
side seat, but this contingency was also enacted for other models on an as needed basis.

%0 For standard length (40ft) and articulated (60ft) NowabiS buses with dirty windows or to account

for crowding.
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Table 9 The layout used for stop audit sheets
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Data was verified using the after dark verification, additional trips along the route, and
satellite and streetview imagery from Google Ma@®ogle Maps was used due to its relatively
lower time costs as well as the significant amount and detail offieniation it offered This
imagery was used to verify survey sheet entries, better gauge the interface of adjacent properties,
and the previously mentioned distance measurement betweenrstiapeia nearest streetlights
This method had a clear limation in its reliance osecondary data that could be susceptible to
accuracy issuethroughoutdated images or other imagery ertaug wasultimately used as no

reasonable alternatives were available.
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Route Selection

A selection process was createaider to account for the fact that it woulktremely
difficult to survey every single TTGus operatedurface routerunnng i n Toront ods i
suburbs within the constraints of the MES progréambasicset of rulesvasused to select routes

and islistedin order ofrelative importance

1 Avoiding routes that operate along borders or areas where other municipalities are
responsible for stops or adjacent land uses;
Not choosing express routes
Prioritizing routes that have overnight (blue night) servicatdeast a portion of their
route

1 Not choosig the Eglinton East or Eglinton West bus rowieghe basis of their
upcoming (partial) replacement by Light Rail Transit

1 Ensuring that the chosen routes are geographically distribanedspacedamong
Toont o6s inner suburbs

1 Choosing routes that have been documented as experiencing significant amounts of
criminal and other byaw offences

1 Choosing routes that provideacresse ct i on of the Citydés | and
trip generators/attractions

1 Ensuringthat chose routes arélistributedbetweernow-ridership and higiridership
routes

T Preferring routes where the majority of t
Torontg and

1 Preferring routes that serve or are located in the vicinityedghbourhood

Improvement Areas

15 routeswere subsequently chosen through alomation of the above criteria and
discretion(Table10) (Figure9). Criteria that require further explanation, ssedectedoutes
that may not fully conform to them, will follow.
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Table 10 The routes and route branches that were selected for study.

Route Origin
Number (Rapid Terminusand Routing for
# andBranch RouteName Transit Branches
Letter Station)
1. |36 Finch West Finch Humberwood Loop
52A b\?é/vsrtence Lawrence | PearsorAirport Terminal 3
3. | 54A Lawrence Easf Eglinton Starspray Loop
35A Pioneer Village Station
4, Jane Jane Pioneer Village Station via
35B
Hullmar Rd.
5 125 Don Mills Pape Freshmeadow Rdat Don Mills
39A Neilson Rd./Baldoon
6. Finch East Finch Old Finch Rd and Morningview
39B
Ave.
Humberwood Loop via
Bergamont Ave., Rexdale Ave,
37A -
7 Islington Islington Queends Plate
' Racetrake, Humberwood Blvd.
Islington Loop (Steeles Avenue
37B
West)
McCowan Scarboroug
8. | 129B North h Centre Steeles Avenue East
86A Toronto Zoo Loop
9. Scarborough | Kennedy Meadowvale Loop (Sheppard
86C
Avenue East)
10. | 16 McCowan Warden Scarborough Centre Station
11. | 110C ISS:)'E?;O” Islington Lakeshore Boulevard West
12. | 112C West Mall Kipling Carlingview Road at Disco Roa
13. ] 113 Danforth Rd. | Main Street| Kennedy Station
14. | 97C Yonge Lawrence | Yonge Street dbteeles Avenue
15. | 15 Evans Royal York | Sherway Gardens Bus Terming

81



SECURE PLANNING OF BUS STOPS IN TORONTO 82

Routes Selected for Study Relative to Toronto's Former Municipalities
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Figure 9. The routes that were selected forthe t udy r el ati ve to the boundar.ies of

Avoiding routes that operate along or outside of municipal borders. This criterion
was designed tanitigate the inclusion of stops aadjacent areas that aoaitsidethe jurisdiction
of the City of Toronto and its respective partners. This ruledidspalifiedof secondary route
branches that operate outside of Toront o,
as well as the exclusion of bus stops on or outside ofaipahborders. That being said, a
comparative analysis between the planning of bus stops and their amenities between

municipalities of the Greater Toronto Area could be a topic of further research.

This ruledisqualified bus routes operating on Steelesédnue, t he ci tyods

eastwest arterial road, which serves as its municipal border with the neighbouring municipality
of York Region As will be discussed in the route spacing discussion, this, along with the

Eglintonexclusion, had significant effects on the spacing of the chosewessstoutes The

Tor ol

no
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exclusion of route branches that operate outside the city was fairly straightforward with the
exception of the 52 Lawrence West, that has a main branch terminusagijahent city of
Mississauga In this instance, and other instanogbere routes had a small number of stops
along or outside of municipal borders, the offending stops were exlcltata inclusion and

analysis

Not choosing express routes.Notwithstarding their significance for public transit
riders and the surface transit network, express routes were not included due to their service
characteristics. The first of these is the fact that express routes only serve a limited number of
stops that are higytrafficked by transit users, along major thoroughfares, or are in vicinity of
major activity generators. Compared to local routes, express routes can be described as
providing service to a smaller proportion of the city and its population througlothission of
local stops that are lessafficked or in lower activity areas of the city. All of these
characteristics presumably make these stops preferred sites for investment in stop elements and
amenities due to their ridership and their visibilitythe case of estreet advertising. Another
potential shortcoming associated with these routes is the fact that they are generally in operation
for fewer service periods of the day, if not pgetiod exclusive, compared to their local
counterparts. Thie were no notable issues with the enforcement of this criterion.
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Preferring routes that also have overnight service on at least a portion of their route
This criterion was added due to the fact tféerdark periods of the day have consistentlyrbee
associated with ineased feelings of insecuritffhe TTC providesovernight servic# through
i ts ABI ue ONwhighhga sim@ifiedvtoansit network operated exclusively using
surface vehiclesHigure10). Compared to its daytime network, the Blue Night netwag a
somewhat looser access standard, being structured @b%aif thec i t pppailationand
employmenis within a 1,250 (15 imute walk) as opposed the daytime standard 80%
within a 400m (5 minute) walk (TTC, 20Cy. This simplification and service standard also
mean thatouting in certain areadiffers from the daytime networkAdditionally, the Blue
Night network hasignificantly less frequent service, with virtually all routes savdtose
replicating the Yongegation of Line 1and Line 2 BD having 30 minute servigessiblydue to
their relatively low ridershiff. Overall, the Blue Night network merits attentidue to itsafter
dark naturereduced number of routes and stdpsier coverageandgenerallyreducedservice

frequency

3L Wwith trips starting after 02:00 and last trips generally departing between 06:00 and 07:00.
2As with other Achicken or the eggod transit plannin
overnight commuting/travel or overnight transit being less competitive and thus having a lower modal share

is debatable.
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Blue Night Network o
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Figure10.The routes that were elected for study relative to Toror

The Blue Night Network was articularly praolematic aspedhat ultimately required
concessionsAt its most basic level, a dedicated survey of the network was questionably feasible
due to the amount of time that would be required to reach and travel on routes selected for study
and the limited duration of theervice period Additionally, the timing of this service period
presented compatibility issues with other academic anéhnademic commitmentg-inally,
certainstops, particularly Bloor Street, do not have daytime seandsvould becomparatively
more difficult to surveyuring the daytime As such, it was decided that preference would be
given to routes, and areas, that receive overnight service and could be evaluated dudagkafter
hours Certain rotes and branas werancludeddue toroutingdiscrepancies between the
TTCO0s dayti me and oR~nallyandgspteviouslyanensiandtdsheulddd e ms
noted that the blue night network has comparative lower ridership than most daytime routes

(Tablell) (City of Toronto, 2016)
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Tablell Routing and ridership information for the TTC6s
Equivalent | Typical
Surface Route Daytime Business
# Route Number Route Name Route(s) Day
Rankirg Ridership
(2016}
1 131 300 West Mall 112, 113 1577
2 138 320 Yonge 97 1,285
3. 152 336 Finch West 36 338
4, 157 335 Jane 35 233
5 159 325 Don Mills 25 222
6 160 334 Eglinton East | 86 215
7. 161 337 Islington 37,110 205
9. 163 354 Lawrence East | 54 196
10. | 168 302 McCowan 16, 129 125
11. | 169 339 Finch East 39 122
12. | 173 352 Lawrence West| 52 79
N/A | N/A 315 Evans 15 New Route

*City of Toronto, 2016B
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overniagh

Ensuring that the final list of routes is as evenly spread out as possible (at least one

arterial road of spacing) and covers both fringe and core areasThis criterionwas included

to compensate for thenfeasibility of carrying oua comprehensivsuney of every single

dayti me and

bl

ue

n i ignlertsuburls Astsech, seietted rontes Wauldo nt 0 6 s

preferably be geographically spaced out from one another by a distance of at least one arterial

road where possibleA second priority was tanclude routes that reached or ran aldrey t

furthest stretches af o r o rinheo sitsurb¥ without encroaching on municipal borders

Two issues were encountered with regards to the even distribution of the routes selected

for surveying Convoluted routg, such as the 16 and8hat operate nortbouth as well as east

west both broke this rule but were included as they satisfied other requirefile@tinimum

spacing rule inadvertently also created larger than normal gaps between the selected routes,

specifically between routes running on Finshenue and.awrenceAvenue A maximum

#¥The figapo

River National Park.

n

t

he

north

eastern

portion
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Toront o,



SECURE PLANNING OF BUS STOPS IN TORONTO 87

spacing of one arterial roaduld have been beneficial to avoid similar situationkig study

was revisited ofurtherresearch wasarried out.

Choosing routes thathave been documented as experiencing significant amounts of
criminal and other by-law offences Targeting routes with the greatest incidence of crime and
disorderwas deemed to be affectiveand efficientway of understanding and addressing
insecurityon surface transitRoutebasedmcidence datehowevergdoes not appear to be open
data and may only keccessiblehrougha Municipal Freedom of Information requedthe only
readily availablgublicly accessible source of data veesightly datedocal newspaper article,
which only praovided aggregatstatisticS(Robinson and Davis, 2016Y his data is summarized

in
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Tablel2 andTablel3.

The routes with the highest total number of criminal anthlyoffences were given
preference on the grounds that they could be the most efficient target for essauuic
preventative strategied hree of thadentifiedfive routes35; 36, and 52, werelltimately chosen
following the application of other route selection rul&outes with the highest rate of offences
on a passenger basis proved to be more probleasatiany of them appeared to only gain their
status due to their extremely low ridershilthough this issue also applies to B@0-series
blue night routesn ths list, they also warrant further attention based on their overnight nature
and crime as well as fear of crim&hedaytime equivalents of tH#00, 320, 352, 354/ere
subsequently chosen on these grouriRlstes with high numbers of offences in tanden wigh
rates of offences such as routes 35 and 36 were also further prioritized due to their reappearance

on this list.
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Table 12 Criminal and by -law offence data for TTC bus routes Robinson and Davis 2016)

Routes with the hghesttotal number of criminal and by-law offences
Rank| Route Number of | MostFrequent | OtherOffences
Offences Offence
1 36 Finch West 322 Fraud 12 assaults of patron
36 Assaults on operator
2 35 Jane 260 Fraud 20 assaults of patron
36 Assaults operator
3 32 Eglinton West 164 Operator Not listed
Assault
4 41 Keele 161 Fraud Not listed
5 52 LawrencaNest 123 Fraud Not listed

Table 13 Criminal and by -law offence data on a per rider basis for TTC bus routesRobinson andDavis, 2016)

Routes with the highest number of criminal and bylaw offenceson a per rider basis

Number Offences Per Most
10,000 Number ofAssaults on &
Rank | Route of : Frequent
Riders (2014 Patron orOperator
Offences , ! Offence
Ridership)
1 354 Lawrence 92 Not listed 1 Assault on patron
East 1 Assault on operator
316 Ossington 79 Not listed | 2 Assaults of an operatq
307 Eglinton . 1 Assault on patron
3 West 8 4 Not listed 0 Assaults of an operatg
4 352 Lawrence 2 63 Not listed | Not listed
West
7 Assaults on patron
320 Yonge >4 52 Fraud 13 Assaults on operator
6 171 Mt Dennis | 1 44 Not listed | 1 Assault on patron
7 ;%gé?ogers 60 41 Fraud 23 Assaults on operator|
8 35 Jane 260 40 Eraud 36 Assaulton operator
20 Assaults of a patron
9 ﬁ/lsiﬁschhDon 8 40 Not listed | 3 Assaults on patron
10 | 329 Dufferin | 5 40 Not listed | L ASsault on patron
1 Assault of an operator
11 | 145 Downtown/| , 40 Not listed | Not listed
Humber Bay
300 Bloor . 5 Assaults on patron
12 Danforth 31 37 Not listed 5 Assaults of an operatg
13 319 Wilson 3 35 Not listed | 1 Assault of an operator
12 Assaults on patron
14 36 Finch West | 322 36 Fraud 36 Assaults of an
operator
Operator | 5 Assaults on patron
15 89 Weston 115 34 Assault 19 Assaults on operator

89
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One potential shortcoming of this criterion is the fact ifsadata isboth relatively
incomplete as well as datedidditionally, many offences, specifically fraud in the context of
altered and counterfeit fares, may ohg/viewed as being signs of diderat bestby passengers
whencompared to more violent or passenger specific crimes syzdsasnger assaults.

Choosing routes that provide a crossectionoftheci t y6s | and uses, as
trip generators/attractions. T or o nt o 0ssverdalaafiadtorad ste route selection process
due to theitikely influenceonridership ad theirinteractionswith adjacent stopsConsidering
the urban structure of Torontods inner suburb
serve large emplaogent, mixeduse, commercial, and residential apartment asdbsf which
could be considered to be activity generatofgiditionally, someprioritization was given to
routes that servmajordestinations such aoodbineRacetrack/Casino Woodbintne Toronto
Zo00; the Toronto Science CentedToronto Pearson International Airport (located in the
neighbounng municipality of MississaugaPostsecondary facilities were not explicitly chosen
as a unaffiliated major postsecondary student focussedirelsgroject (Student Move TO) was

in progress at the time of research and writing

No significant limitations were associated to the inclusion of varied land Gsesr
detailed, rudimentary, nescale transects of the land uses surrounding the sefectied were
created to compensate for the large scaklegirell, and are includesh AppendixC: Land
Uses in the Vicinity of the Selected Bus Routes
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Routes Selected for Study Relative to Toronto's Citywide Zoning By-law
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Ensuring that chosen routes are distributed between lowidership and high-
ridership routes. The final criterion was chosen to gauge whether my research was overly
focussed omoutes of a specifievel ridership as there wereeritsto including routes dboth
ends of the ridership spectrurhower ridershiproutes maye presumed tbe inlower density
and trafficareas with limited varieties of humamiented land useendmay havecomparatively
lessservice andhuslongerwaiting timesto match Taken together, these points of isolation and
limited activity, and extended periods of waiting in public spacepotential causes of concern
from a security perspectiveConverselyhigh ridership routes may ale a financially efficient
target forimprovementsiue to the sheer nuer of riders that couldenefitor be brought into
problematic interactions with one anoth&ome effort was made to ensure that the selected

routes were somewhat distributed among high and lower ridership rdatde14).

Table 14. Selectedroutes relativeto their typical weekday ridership

Surface Route Typical
Route 4 Route Name Business @y | Area(s) Served
Ranking Ridershig
1. |3 36 Finch West 43,952 North York, Etobicoke
2. |4 52 Lawrence West | 43,882 Old Toronto, North York, Etobicoke
3. |10 54 Lawrence East 36,277 Old Toronto, East York, Scarboroug
4, 11 35 Jane 32,479 Old Toronto, YorkNorth York
5 121 25 Don Mills 39,066 Old Toronto, East York, North York
6. |25 39 Finch East 23,745 North York, Scarborough
7. |33 37 Islington 17,087 Etobicoke
8. |39 129 McCowan North | 14,787 Scarborough
9. |40 86 Scarborough 13,717 Scarborough
10. | 46 16 McCowan 11,279 Scarborough
11. | 58 110 Islington South 9,168 Etobicoke
12. | 67 112 West Mall 7,297 Etobicoke
13. | 86 113 Danforth Rd. 5,272 Old Toronto, Scarborough
14. | 96 97 Yonge 4,175 Old Toronto, North York
15. | 114 15 Evans 2,810 Etobicoke

*City of Toronto, 2016B

The low priority of this rationale was due to the difficulty in consistently balancing foutes
specifically east wesbutes Virtuallya | | o f t Jwest rauies, gspesiallyetlzosetwith
overnight serviceare within the highesidership routes in the cityLower ridership routes also
appear tde provided with overnight servitess frequently, presumably for the purposes of

efficient resource allocation.
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Initial Findings

Results andAnalysis

93

1,324 bus stops withinthe city®dfor ont o 6 s dorveyed durirgy thevadurse of

this researchOf these, 1,294 were identified astuallybeing unique, streetide or street

related, stopthat were eligible for inclusiom my researcland further analysiélable15).

Table 15 The types and number of stops for the selected routes

Route Actual TO TO Station | TO Stops Shared By Total Number of
Number of Road- | Loop Special | A Preceding Unique, Non
Stops Within | side Route (Non Station Stops (Tota
Toronto Stops Unigue Stops) | Number of Stops)

15 69 68 0 1 0 0 68

36 125 121 1 3 0 0 122

37 139 136 1* 1 2 1 Loop 137

52 114 111 0 3 0 0 111

110 41 40* 0 1 0 1 Road 39

25 109 106 0 3 0 0 106

35 109 107 0 2 0 0 107

97 67 65 0 2 0 0 65

16 67 65 0 2 0 0 65

39 119 118 0 1 0 0 118

54 171 166 1 3 1 0 168

86 91 89 1 1 0 0 90

113 57 55 0 2 0 0 55

129 45 44* 0 1 0 1 Road 43

Totals 1324 1291 |3 26 3 3 1294

* Indicates that one stop is shared vdtpreceding route in the list
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Shelters

Stopswith shelters. Fewer than 71% (%lof 1294) of the surveyed stops were
provisioned with their own transit shel@nd 17 of these shelters were rstandard oslated to
bereplaced in the coming futuréf these, one longeghan average CSFP style shelter and
thirteen tebereplacedegacy sheltersere included for analysisThe seeming existence Vo
private sheltersrespectively ah casino and a commuter rail statiwas surprising but was
explainable in hindsight as they were identified as were both located along privatandads
private property The final deviatingshelter was a large, fully enclosed higitiler shelter (86
WB) associ at ed essiHukhprojed fer trandfetsdstwebnctlee conventional and
paratransit network (TTC, 2018BYhese latter three shelters were excluded from the
calculations made in this section awdl be discussed where appropriafEotal results are listed
in Table16.

Table 16 Shelter information for the selected routes

Route | Shelters Yes | No
Basic | Res. | Narr. | Mini | Half | Wide | Half | Wide | OFL | OBL | Spec | Priv-
(B) (B) ate

15 12 20 0 0 1 0 3 2 0 0 0 0 38 30
36 22 77 0 0 0 1 1 1 0 2 0 0 104 |18
37 43 31* |2 0 1 2 0 0 0 0 0 n 80 57
52 41 15 8 1 3 5 0 0 1 0 1 0 75 36
110 3* 9 0 0 4 3 0 0 1 0 0 0 20 19
25 29 38 2 0 1 3 1 2 0 0 0 0 76 30
35 30 40 0 0 2 2 0 0 0 1 0 0 75 32
97 25 2 1 0 0 2 0 2 0 1 0 0 33 32
16 12 32 0 0 3 1 0 0 0 0 0 0 48 17
39 50 37 1 0 2 1 1 0 0 0 0 0 92 26
54 53 66 2 1 0 1 0 0 1 3 0 1 128 |40
86 23 43 1 0 0 1 0 0 0 1 1 0 70 20
113 14 15 3 1 2 0 0 0 0 1 0 0 36 19
129 31 9 0 0 0* 0 0 0 0 1 0 0 41 2
Total | 388 |434 |20 3 19 22 6 7 3 10 2 2 916 [ 378

* Indicates that one stdasbeen omitted as it is shared wélpreceding route in the list
A Indicates that one stdpasbeen omitted as it is shared witwo of t he rout edés stops
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Only two observationseremade concerning general shelter characteristics.
Contemporary models of transit shelters have consistently minimizeddwentisement visual
barriers Figurel2a, b) that were previously cited as being concerns (SWAN and METRAC,
1991) These shelters also appeared to offer higher interior lighting levels than older legacy

models possibly due to their use of less opaqoéng materials

Figure 12a, b. Contemporary CSFP transit shelters (2b) have notably doneaway with the potentially problematic
opaque skirting (SWAN and METRAC, 1991) found on previous designs such as the over-§8ar old Ancaster model
(12a.).

Transit shelters were noted to be the most consistently vandalized TTC surface stop
element and were subject to graffigratchitti, and posteringAs vandalresistant materialand

surfacetreatments are presumably already appleethese elementthese issues may be more
attributable to maintenance policy rather than design.
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Advertisements Advertisementsvere the most prolific sheltetementncountered
during surveying Just under 65% of all transit shelters had dibament panels, with all but
one route having an advertisement rate at or above 58dte(17). Thisfinding was not
altogether unexpectembnsidering the fact that these elements are vital teus&anment and

viability of the CSFRand otheAstral supportedity programs

Table 17. Shelter advertisement installation information

Route Left Back Back Towards| Yes None N/A
Street (Front)
15 68 20 0 2 22 16 30
36 122 65 1 1 67 37 18
37 137 54 2 0 56 23* 58
52 111 62 5 0 67 8 36
110 | 39 5* 3 0 8 12 19
25 106 57 3 2 62 14 30
35 107 45 2 0 47 28 32
97 65 26 0 3 29 3 33
16 65 23 1 0 24 24 17
39 118 50 1 1 52 40 26
54 168 86 1 0 87 40 41
86 90 36 1 0 37 33 20
113 |55 24 0 0 24 12 19
129 |43 22 0 0 22 19* 2
1294 | 575 20 9 604 309 381

* Indicates that onstophasbeen omitted as it is shared wiélpreceding route in the list

Two potential problems were noted with regards to contemporary shelter advertisements
The first of these concerns the placement of certain types of shelters equipped with
advertisenents due to their ability to visual obscure important sections of bus $dopscanopy
shelters with advertisements should ideally
sidewalk and vehicle travel area and are in the immediate yioh#gtop markersHigure13aq).
Additionally, canopy style shelters with advertisements should not back onto roaégays (
13b) as they appeared to have greater than normal negative effects on pedestrian and transit
patron visibility An additional problemvas noted in narrow model shelters as their
adwertisement panehountswere larger than normal andcha far greater impediment on the

sightlines of individuals waiting in their vicinitfFigure14a,b.
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Your kid’s
coach knows
T-ball, not T4.

Figure 13a, b. Shelter advertisements continue serve as visual obstructions for waiting transit patrons and pedestrians,

especially when placed in close pramity to stop markers (13a) and parallel back facings to streetsi(3b).

Figure 14a, b. Narrow transit shelters (14a) had notably obtrusive advertisement panels when compared to ather

contemporary shelters (14).
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Ambient Street Lighting

Lighting evaluations werdivided intoambient leved around stop markers and shelter
specific levelsasthese two stop elements werat necessarily adjacent to one anather
Furthermore, even transit shelters comprised of translucent materials were noted as reducing the

amount of light travelling into theinterior and potentially having higher requirements for

98

lighting. Ambient street lightingf transit stop markers was largely suffici€mtble18), with

roughly98% (122) of stopshaving ambient lightlevelsthatwere sufficiently high to identify a
streetsi de per.sAdditidnally, thesestop rharker redikl Hanappeato be

overlit compared to their surrounding streetscajifsthe stops that were not guaranteed to

provide Vi si

unsatisfactory These results werensurprising considering the amount of emphasis paid
towards afteddark lighting levels by both general literature and Toragecific texts

Table 18 Perceived anbient lighting levels of the selected routes

bil ity of approximatel\2Ps (D)iwera deénedto f a c e

passable as they bordered on providing sigffit ambient lightig, whileless than 0.2% (2) were

Route | Total Number of Stops| Perceived Lighting Ratin
Fair Passablg Dim
15 68 68 0 0
36 122 118 4 0
37 137 134 3 0
52 111 110 1 0
110 39 38* 1 0
25 106 106 0 0
35 107 104 2 1
97 65 65 0 0
16 65 65 0 0
39 118 114 4 0
54 168 168 0 0
86 90 89 0 1
113 55 54 1 0
129 43 39 4* 0
Total § 1294 1272 | 20 2

* Indicates that one stdp excluded as it is sharedth a preceding route in the list

f

r
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Passable and unsatisfactory stops could be improved viastia#lation of streetlights
within 25m of their stop maeks(AppendixD: Rectifiable Potentially Problematic StQpsSix
passablestopsandoneunsatisfactorptoparegood candidates for streetlight installatiortfaesy
are alreadyvithin 25m of an existing utility polef suitable height Additionally, five passable
stops are in close proximity of an existing pole of unsuitable height oriyetazarrying
capacity that could replaced with a streetlight compatible pole. Four stops weresusficient
proximity of existing streetlights or poles and would likely be best improved via the erection of
streetlights. Finally, five stops were wchtions that could be improved via either the erection of
a streetlight or even their relocation to the immediate vicinity of an existing streetlight. That
being said, all of these final stops already have sunk costs such as bus bays or bus shelfters, whi

could serve as barriers to relocation.

Limitations associated witiarbient lighting observationsonsisted of foreseen universal
problems and unforeseerasondimitations. The former category consistefiiifi s hb owl i ngo
from the interior lighting othe surveying bysandwas a constant and unavoidafaetor that
may havereduced the perceived lighting of stog@his limitation was taken into account and
partially mitigated by the ambient lighting familiarization process. Moving to the latterocgteg
the first limitation consisted of the occasioaatumulatiorof winter relatedlirt and grime on
the surveyingvehicle®s windowsand this futher exacerbated fibowling. A second limitation
was the fact thaheresearch was conducted in the absesfdfoliage on deciduous street trees,
which may interfere with stredighting in temperate seasonBoth of these were umaidable

due to the timing of theesearch



SECURE PLANNING OF BUS STOPS IN TORONTO 100

Shelter Specific Lighting

Shelterspecific lighting was gauged on the presence, or absence, of dedightiedli
fixtures as opposed to thegierceived adequacyi B a r 0 i astyldshditer elementsere
occasionallyobserved as being installed with@aatuallighting fixtures, and ta varied
placement and facing of sheltersantthat their respective totals are maximum valuggo of
all city transitshelters haa dedicated lighting fixturand ro routes hd an individual rate
exceeding 5% (Table19). Five routes have dedicatdighting fixture rates below 30. At face
value, this falls significantl y s hlighting, but f
is should be noted that this gmahy only be directetb enclosed shelters associated with the
CSFP (City of Torontg n.dB). Non-enclosed antb-be-condemnedransit $ielters, however,
only make up only slightly more than 7% of the susgynunicipal transit shelters and their
removal only had a limited effect on dedicated tigdp fixture rates Evenafter excluding them,
the dedicated lighting fixture installation fixture rate for enclaseoe-retained sheltergnly
increased t&3% (Table20).

t

he
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Table 19 Shelter gecific lighting

Route| Total J Shelter lighting Shelter Lighting Advertisements

Num. Fixture Types

of Number of Shelters With Illluminated

Stops Advertisements (Total Number of

Shelter With Advertisements)
Yes |[No |N/A | Rib | SolM | SolB Left Back None | N/A

15 68 12 (26 |30 2 8 2 14 (21) 0(2) 15 30
36 122 41 |63 |18 6 25 10 46 (65) 1(2) 37 18
37 137 16 |63 |59 3 10* |3 40 (54) 1(2) 23 |59
52 111 8 67 |36 3 3 2 44 (62) 5(5) 8 36
110 | 39 7 13* | 19 0 7 0 4 (6) 2 (3) 11* |19
25 106 13 |63 |30 2 8 3 24 (57) 3(5) 14 30
35 107 26 |49 |32 6 18 2 32 (45) 0(2) 28 32
97 65 1 31 |33 1 0 0 19 (26) 0 (3) 3 33
16 65 18 (30 |17 1 16 1 17 (23) 1(1) 24 17
39 118 45 |47 | 26 23 15 7 33 (50) 2(2) 40 26
54 168 41 |86 |41 17 20 4 31 (%) 1(1) 40 41
86 90 34 |36 |20 15 15 4 31 (36) 0(1) 33 20
113 |55 6 30 |19 0 5 1 17 (24) 0 (0) 12 19
129 |43 19 |22* |2 14 4 1 3 (22) 0 (0) 19* |2
Total | 1294 | 287 | 627 | 382 |93 154 | 40 355 (577) |16 (29) (307 | 382

* Indicates that onstop is excluded asi# shared witta preceding route in the list

Table 20 Shelterlighting fixture installation rates

Route Percentagef
Shelters That

Percentage of | Will Retained
Shelters and are
Equipped With a| Equipped With a
Lighting Fixture | Lighting Fixture

15 32% 38%

36 3% 42%

37 20% 21%

52 11% 9%

110 35% 50%

25 17% 17%

35 35% 34%

97 3% 4%

16 38% 39%

39 49% 50%

54 32% 34%

86 48% 4%

113 17% 18%

129 46% 48%
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Moving todiscussion of the fixtures themselvésB r 0 a n shelt@rfimturdsavere
noted as being motiesensor operated awrdfectiveat clearly illuminating their occupants while
also not excessively powerful to impair said occupants from observing theurstdings By
direct contrastthefi r i b dixtwesasdo@ated with Enseicom model shelteese
automatically illuminated andonsistentlynoted as having little, if any effect, on interior shelter
lighting levels Although state of repairwasnotth@ughl y anal yzed, Ari bo |
noted as malfunctioning on a more frequent basis, although this could be duedgeheither
than design A universalfinding for shelter lightindixtureswas their usage afhite, daylight,

huebulbs whichstarkly contrasted witthe yellowh ue cast by To(Fgoré 06s st |
15).

Figure 15. Dedicated shelter ighting fixtures cast a sufficient, but distinct hue compared to ambient streetlighting in

Toronto.

¥payligthued streetlights are utilized in Toronto on :

streetlight pilot project areas, none of which are in the vicinity of the surveyed routes.
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Shelteradvertisement panelgere alsaconsidered as part of a broad, liberal

interpretation of sheltespecific illumination elementsAdvertisement panelppear to ba

fairly common shelter element @% of thesurveyedpublic transit sheltersvereequipped with
atleast oneadvertisement panélable21). Additionally, advertisement installation rates
outstrippedighting fixture rates on a route per route basis, with alldng route having a rate
below 50% and also had a higher average installation ré&&af That being said, dy 60%
(365) of advertisements were actudityafterdark,and thusoughly 4®% of all surveyed transit

shelters were equipped wighlit advetisement Overall, thesurveyedoutes had an average

illuminatedadvertisement installation rate of 28%

Table 21 Shelter advertisement and lighted advertisementistallation rates

Route | Percentage of| Percentage of FBe- | Percentage of Percentage of F8e-
Shelters Retained Enclosed | Shelters Equippe( Retained Enclosed
Equipped Shelters Equipped | With llluminated | Shelters Equipped
With With Advertisement | Advertisement With llluminated
Advertisement| Panel(s) Panel(s) Advertisement
Panel(s) Panel(s)

15 61% 66% 27% 44%

36 64% 63% 31% 45%

37 71%* 71% 34% 53%

52 89% 94% 40% 67%

110 45%* 42% 23% 25%

25 82% 83% 26% 35%

35 63% 60% 31% 46%

97 91% 93% 37% 68%

16 50% 52% 27% 39%

39 57% 57% 28% 38%

54 69% 69% 20% 25%

86 53% 54% 23% 31%

113 67% 73% 32% 52%

129 54%* 55% 13% 15%

*Indicates that one stop is excluded as it is shared with a preceding route in the list

Shelter advertisements are illuminated using one of two technalegiie$luorescent
tube backights being moreommonly use@nd LED screens beirigss frequently deployeshd
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only found in threeshelters Although hardwiring serves as the conventional means of powering
advertisements, there is potential evidence of fluorescent advertisements being powered by the
same mods of solar panel as used for rib and batie light fixtures Fluorescent
advertisementwere extremely inconsistent on an overall basdoftenwere only capable of
indicating the presence of occupants within a sheltBD advertisementdyy direct contrast

offered consistently high brightnes§hat being, said, the sidewarmtcing of advertisements

meant thatvere notecessarily able to facilitate facial recognition compared to downward

facing lighting fixtures Additionally, particuérly bright advertisementsamelyLED adverts,
reflected off of other sheltgranelsandseemingly caused a fishbowling effect on the vision of

shelter occupani@-igure16).

| THEKINGSWAY

Figure 16. Example of a &irly well illuminated shelter advertisement
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After accounting for shelters that had both illuminated advertisements and dedicated
fixtures, just undev¥1% of all of City of transit shelters had shelgecific lighting If all
existing advertisements were illuminated, almost 94% of all City transit shelters would
technically havesome form ofllumination. (Table22) Although this situation suggests that the
City and Astral Media aren-trackto satisfying their shelter lighting goahis would only ben

asomewhatkffective fashion

Table 22 Maximum illumination rate of shelters

Route | Shelters Percentage of | Shelters That | Percertige of Te
Equipped | To-Be- Could Have Be-Retained
With Any Retained lllumination If | Enclosed Shelters
lllumination | Enclosed Advertisementg ThatCould Have
SheltersThat | Were lllumination If
HaveAny llluminated Advertisements
lllumination Were llluminated
15 66% 78% 87% 97%
36 85% 88% 98% 99%
37 71% 73% 90% 90%
52 75% 74% 97% 100%
110 60% 75% 75% 92%
25 53% 52% 97% 99%
35 80% 80% 93% 93%
97 68% 71% 94% 96%
16 75% 77% 88% 91%
39 85% 85% 98% 99%
54 57% 59% 95% 97%
86 77% 79% 97% 99%
113 64% 70% 83% 91%
129 61% 63% 98% 100%
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Both of theprivate shelters and the TTC access bhélterdid not have advertisemen
panels and only the latterasequipped with dedicated shelter lighting fixtur@his shelter was
well lit enough to the point of bordering on indoor lighting leaaisl somewhat overlit when
compared to the undevelopegas to the rear of the shel{€igurel?). As with other shelters
the lighting fixtures associated with this higleeder shelteemitted a whitehued light that

starkly contrasted with the yelletwe ofstreelightsin Toronta

Figure 17. Example of a highorder TTC owned access hub shelter.

A variety of potential courses of action can be carried out for shelter specific liglAting
the very leasthe underpdormance, if noseemng rampancy obperational issues, of rib lights
should be investigated anagy necessitate the retrofit of Enseicom model shelters with better
performing fixtures Additionally, installation ofbarandmid style solar fixtures shelters must

be aggressively pursuédhe city intends to meet its shelter lighting goal

Advertisement panekhould also be improved as thaglikely to remain as a
componenbf transit sheltersDespite their extremely limited benefits to shelter intergiting,
the city and Astral should continue to pursue lighting for existing and future shelter
advertisements Considering thelocumented problems with providing hardwired power,
alternative offgrid the solutions such as solar panels and energy stdraglel e considered if

they are financially more efficient
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Brightness is another issue that should be addressed with advertisement angksy
to face value, lowemedium advertisement brightness may actually more conducive to security
due to redoed reflections on shelter wallg=inally, it may be beneficial toonvert shelter

lighting fixtures toyellow-hued lightbulbsfixturesin order to reduce their glare when compared
to conventionastreetlights
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Shelter Features: Shelter Myps

Shelter maps appeared to be the second most common transit shelter elemeint, with a
least72% (652 of the surveyed transshelter and50% of surveyed TTC stops by extension,
beingequipped with a system m&pable23). All but 6 routes had installation rates at or above
50%, with the lowest rate being just under 25%@mpared to all othestop elemenisstate of
repair appears to be a particulgslpblematic issue for system shelter mapp to 12% (110) of
all transit shelters have visible remnants of a previously installed map display, such as grey
backing surfaces or glue residoea fallen map displayr were equipped with an empty map
dispgay (Figure18a, b). Although the exact cause of these missing maps is unknown, the
existence of intact fallen displays appears to suggest naturabacttgar as opposed to
vandalism Less frequentaintenance issué@scludedillegal third-party postering, such as
adhesive posters or advertising handouts slipped into map displagh, obscureanapsand the

continued prevalencaf outdated system maps.

Table 23 Shelter map installation rates

Route Shelter Map

Yes Missing No
15 30 1 7
36 66 21 17
37 54* 15 10
52 57 14 4
110 15 3 2
25 62 8 6
35 50 18 7
97 16 6 10
16 31 8 8
39 61 19 12
54 101 14 12
86 45 17 8
113 31 3 2
129 35 3* 4

654 146 112
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At the very least the City of Toronto showgplore, or more widely implement, map
displays that are more securely fixed to shelt@ise prevalence of postering also suggests that
posteringresistant map display surfaces and bedteured map display housingsy be
necessary changes

Figure 18a, b. Examples of shelter map issues.
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Shelter Features: Next VehicleInformation System Screens

110

Nextvehicle information system screemsreundoubtedlythe least common shelter

element includeth the surveyed surface stopdust oveiB% (76) of all shelters were equipped

with a NVISS display, and on a stovide basis, less than 6% of all surveyed stogus aNVISS

(Table24). Thi s phenomenon

does

not

appear

to

latest statistics, from 2016, indicated thaty 106 sheltexswere equipped with a next vehicle

be

screen{TC, n.d.Q. NVISSwere primarily deployed on highdership frequent service routes

and thisis arguably both sound and problematic from a security perspedtinre strategy is

reasonablelue totheability of these screerts serve the greatest number of riders and the fact

that their overnight counterparisith the exception of routes served by the 300 Bloor and 320

Yonge blue night routegienerally see far ledsequent service Less fequent routeshowever,

have the greateBkelihood of passengers being forced to wait for their vehicle at all times of

day and potentially having less trafficked stops wuieir lower ridership base

Table 24 Next vehicle irfformation system screen installation rates

Next
Vehicle
Information
Screens
(NVISS)
Route ] Yes | No
15 0 38
36 12 92
37 1 7r*
52 19 56
110 0 20*
25 9 67
35 9 66
97 4 28
16 1 47
39 4 88
54 12 115
86 2 70
113 0 36
129 0 41*
76 841

S p
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NVISS werealso noted as never being installed in tandem with dedicated shelter lighting
fixtures. In the event that these two types of elements are mutually exclusive, due to electrical or
engineering considerations, this would pose a problem if the stated golinyersal lighting
fixtures in transit shelter®mains in effectThe relevancy oNVISS to security, however, may
be | ess Iimportant when ©aoomgeeurtyecdnsidemmtiohsUclsaSo6 | mp
passenger experience and convenience.

NVISS should continue to béeployed inorder to further assist transit patroAside
from continued deploymenthe seemingnutualexclusivty of these screensith dedicated
lighting fixturesmay need to be addressed if it is in fact trAgeleastone othe municipality in
the Greater Toronto AreXork Region, has conventional transit shelters that sport both next
vehicle information screens and dedicated lighting fixt(ifegure19). The City should explore
revisions tooneor both of the elements in order to ensure compatibility.

Figure19.York Regi on6s shelter mount ed ne xanbemeuntedsimeltanequdlypith mat i on sy

shelter lighting fixtures and appear to be powered to some degree Isplar technology (top right corner)
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Stop Markers

82% (1064 of the surveyed stops had modernized stop markersawihte average of
77% (Table25). This average was heavily skewed by three routes (110, 9thaa8argely still
utilize generic, legacy stop markers that lack route or stop informafioa existencef nine
stops that werenissng stop markers was surprisingrévisit at a later date suggested that this
removalwas temporary as eighf thenine stopswere subsequently equipped with
contemporary markers, althougheostopmarker 25 SB atRochefort wasstill inexplicably

missing

Table 25 Stop marker installation rates

Route Stop Markers

Modern Modified Legacy| Legacy None /Missing
15 63 0 5
36 119 0 1 2
37 136* 0 1 0
52 111 0 0 0
110 1* 0 38 0
25 105 0 0 1
35 89 1 16 1
97 2 1 62 0
16 64 0 1 0
39 115 0 0 3
54 145 0 22 1
86 15 2 73 0
113 55 0 0 0
129 43* 0 0 0

1064 4 219 8

No significant recommendatiorsuld be offered for stop markerl they are
determined to beseful or recessarythe TTC could diverits advertising ofts request program
to transit shelters, stop placards, or onboard vehicleshe contemporary stop marker
installation process has stalled, legacy markers should be updated to the modified legacy

standard throgh nextvehicle prediction and routeumberdecals
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Surrounding Land Use

As noted during the literature review, land use can influence the types of interactions that
occur in surrounding public space and contribute to perceptions of sémirltgukaiteSideris,
1999) Just over 94% of the surveyed surface stops were adjacent to land uses te#hesere
designed for or easily capable of accommodating human actiVitne three most common land
usecategories adjacent to the surveyed transit stopsnegidential (46%), commercié29%),
and open uses intended or easdpable of supporting use (5%@able26). Approximately 6%
of all surveyed stopwere adjacent to land ust are neither designed foor particularly

conducive to human activityAs noted in

Table27, residential detached, levise multi-residential and commercial properties are

the most numerous neighbouring land use subcategories to the surveyed transit stops.
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Table 26 Stop adjacent land uses.
Route| R C 8
Se
32 14 1 12 2
54 |34 |5 4 2
62 32 8 8 4
54 33 5 2 5
15 10 5 6 1
44 |30 |5 1 5
59 27 6 0 0
9 |11 |28 |1 7 |o |3
16 141 |11 |4 0o |2
39 |75 |19 |4 8 |0
4 172 |56 |8 0o |3
86 137 |40 |3 0o |3
113 112 |29 |4 0o |o
22 7 3 4 3
Table 27. The three nostcommon land uses foreach land use ategory
R C O Use O Not MCR [** VHL COM TRNS**
use
46% 29% 5% 4% 5% 3% 2% 4% 1%
RD CR OP ONR MCRS | PL SCH TTE
(317) (89) (24) (32) (22) (37) a7) (27) (8)
RM CS O uT RAC3 ICS HWYA COM GO
(93) (87) (20) (11) (17) (6) (6) (10) 3)
RA3 CG ocC ON MCR IC ROW (3) | SCHY | TTC
(82) (46) (8) (8) (13) (2 (7) (1%)

* | ndicates that one repeated vahas been omitted
** These landuse categories only hatlereesubcategories
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Exterior lighting levels Land usewerealso anecdotally observeddorrelate with a
p r o p aftetdarkexterior lightinglevelsas well as theiactivity levelsat various points of
the day Although it may not be a dependable poli©ity Planning and Wekerle, 199Zertain
types of land uses may be conducive and unconducive to securitglitthair contributions to
ambient lighting conditionsAverage lighting ratings for all lardse subcategories were
developedn thebasis of theexistence anbrightness otheir exterionllumination. The
respective benchmarks for | ighti ng-suffigente recog
and facial recognition for sufficielgood Observations of the lighting conditions of stop

adjacent land uses wemecorded and are summarizedliable28.

Table 28 Rough exterior lighting conditions for eachland use sibcategory

Generally Low | Inconsistent, Averag& Sufficient | Generally Good
O RD RM RA CG PG
OA RCC CA* RS CA* ROW*
OH OoP CF Cs CoO ROWA*
ON uB CP CR ROWI
ONR SCHY OR* CSM  PSCH
uT PL MCR CM COM
UTR RAC CSN COME
0G CPC CL HOSP
oC I CLR GO
OR* ICS MCRS TTE
DVL IC COoC TTC

PL SPEC

HWYA

SCH
110 363 Up to 156 406 Up to 291
9% 28% Up to 12% 31% Up to 22%

*These lands uses had significant variation

The most immediatand unsurprising finding was the fact tbhatdoor natural recegion
and utility land uses wergoorly lit. More specifically, theseonsisted of virtually 8O uses,
schoolyards, and utility corridard'wo exceptions were noted in the form of one OR (a private
outdoor tennis facilityandOG usegshathad sufficient lightingalbeit only in a small portion of

their property Overal, these uses served as benchméoskpoor lighting
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Residential uses were characterized by the facthbatighting levels had a positive
correlation to densitySingle detachetesidential useRD and RCCpftenhad more extreme
variationsbutgenerally poorer lightingvhile townhomes and duplexes (RM) had modestly
more consient and sufficient lightingResidential apartmengnd seniors residencgsnerally

had cosistent allaround lighting okufficient brightness

Public accesdor individuals that neither live nor work at a propegtgpeared to be
another determing factorfort he suf f i ci e rexenaltightingaCopmeocale r t y 6 s
mixed commerciatesidential, andommunity orientediseswere among the best lit uses that
were encountered during the surv@ihis phenomenon may be attributed to occupiers liability
and the need to exercise a duty to sabkigguar d
and their property This by extension also appears be appleab residential apartments and
seniors residences, where occupiers must maintain communal areas that fall outside the control
of residents The most significantutliers to this trend consisted pfaces of worshifCF) and
autorepair garagefCA), which generally had poorer lightinBy stark contrasgutomobile
dealerships (CA) had lighting levels and directed lighting fixtures that starkly contrasted with

streetlighting levels and thus overlit.

Vehicular areasvere generally sufficienwith the excetion of large dedicatd or distant
parking lots (PL) Roadways (ROW, ROWA, ROWI, HWYAnore consistently fthbetter
lighting thanopen areas and ledensity residentidbut were sometimes surpassed by
commercial and community use®f note for roadwaysnajor arterials appeared to have better

lighting than highway accesses and lower order collector and local roads.
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Activity levels Relative activity was gaugemh the basis of three aspects, irtadfic,
inter-traffic, and visible signsf traffic. Intra-traffic wasconstituted by visible activity restricted
to a propertyos i nt er itraffic referstb bevehicelar and pedeatnae a s
movement to and from a propertYisible signs of traffic referretb objects that symlhaed the
occupation of space such as parked vehicles and unsupervised posséssidiscussion
purposes, days were divided into three periods: dayflraele29); eveningqTable30); and late

night (Table31).

Table 29 Relative ectivity (weekday working hours and daytime) [08:00-19:00]

Generally Low Inconsistent bt GenerallyHigh
Sufficient

OH @] RD RM ICS CG cocC

ON OA RCC RA IC CA ROW

ONR oC CF RS PL (0 HWYA

uT SPEC CL PG CR ROWA

uB UTR RAC DVL* | CS ROWI

DVL* oG oP SCH CSM  PSCH

OR SCHY | CM COM
I CP COME
CSN HOSP
CLR GO
MCR TTE
MCRS TTC
CPC
*These landuses had significant variation
Table 30 Relative activity (weekday &ening) [19:0022:00]
Generally Low Inconsistently GenerallyHigh
Sufficient

OA Cco UTR |RD [ RM CG ROW

OH CP oG RCC ICS RA CR HWYA

ON CF oC CA IC RS CS ROWA

ONR CPC DvL* |COC PL CL CSM  ROWI

uT SPEC SCHY | OP PG RAC CM HOSP

uB @] OR PSCH CSN GO

SCH COM CLR TTE

DVL* COME MCR TTC
MCRS

*These landuses had significant variation
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Table 31 Relative ectivity (weekdaylate night) [22:00-00:00]

118

Generally Low Inconsistently GenerallyHigh
Sufficient

CA AlO |RCC ICS RD ROW | MCR PSCH | CG

CO uB RS IC RM ROWA | MCRS COME | CR*

CR* DVL I CSM ROWI | RA CSN

CP SCH CSs CL HOSP

CF SCHY CLR TTE

CM COM RAC TTC

COC PL ROW*

CPC PG ROWA*

SPEC HWYA*

*These landises had significant variation

The most immediate findg was the fact that open land uses and utility land uses had the

least overalbctivity during the course of a standard weekd8lyis finding for latenight

observations was not particulagyrprisingdue to both the documented lack of lighting in most

of these spaces as well as the fact that overnight usage of petiksinalized by

municipal codeToronto Municipal Code, 2004)

Toront ods

Moving on, the nature of the activity that was obseiwed propertyppeared to be

strongly linked to thie physical designProperties that were directly accessible from ground

level accespoints were more likely to have all three types of activity through internal adghvity

interior and exterior spaces, traffic with surrounding spaces, and markers of atliginer

density uses that had accesses mapped along interior corridors, mallsand communal

hallways in both apartments and offices, were more likely to lack internal activity in their

exterior spacesParked vehicles were often the most visible marker of activity at a property

Residential uses were characterized by themresshat unstable but constant activity

throughout the dayThis could be linked to conventional workihgursthat generally left these

uses less occupied during weekday daytime periods.

Commercialproperties were one of the most animated weekday land Eees subtypes

were noted as being activity generators throughout the day: most gas stationge¢@@jants,

particularly quickservice restaurants (part of CR); lodging establishments (CL and CLR): and

the cityos

s dheeastarajeni of tbese(use8eke)24hour operations and they

addressdbasicfunctionssuch as foodaccommodationand mobility Standard commercial
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uses (CR in both standalone and MCR varia®@isji commercial automotif€A) useswere
observed as having somewhatluced hours of activity that generally subsided during the
evening period Additionally, indoor malls were noted aavingearlier cutoffs in activity,
generally before the late evening, when compared to outdoor facing commercial strips and
commerciaktrip malls Professional officeandemployment based officedten experienced
reduced activity outside of conventional working hours (0LP®O0) Places of worship wer
characterized by the fact that only a limited number of them saw activityhsrappeared to be

concentrated in short bursts

Industriel land uses were generally less active than commerciadusies) thedaytime
and were similar to employment and professional offices as they often also experienced a drop in
activity following standard working hoursThat being said, a portion of industrial uses were still
active during the evening and a smaller portion also appeared to be active during the late night

period

The categorization of the outstanding land uses was fairly straightfoandrceasonable
although a select few exceptions bear some further explan&mrelopment parcels (DVL)
were not necessarily undergoing construction at the time of surveyingsomith appearing to
still be locked in the application process, and thus experienced significant diéeiaractivity
The amount of activity associated with vehicle right of ways also had differing levels of activity
that correlated with their relativeapacity and role they play in the road network, with local

roads having less activity and vigersa.

Similarly to lighting, density appeared to have positive correlation with actority
residential and commercial propertia&/hile this phenomenon opaed in a blanket fashion for
all higher density residential usggoughout the day, higher density commercial propevnss

morecontingenton the nature of their use
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Summary. Two general themes were noted in the above comparison of ligévelg
and activity The first of these was the fact that exterior lighting is not necessarily synonymous
with activity. This was evidenced by observations that open usesiasttommercial uses
often had drastically different lighting levels yet equédiw activity during the late night period
Conversely, lowdensity residential uses had lemedium average exterior lighting levels but
generally had signs of internal activit$econdly, density appears to have a positive correlation
to lighting and ativity levels with higher density generally equating to more lighting and more

activity.

Returning taheoreticaldiscussion from earlier sections of this pafighting has been
criticizedasbeing incorrectlwiewed as greventativeneasure fogeneal crimeas opposetb
property crime This discrepancyhowevermay stem fronthe fact that lighting often ia
necessary component factual usage of a space aftirkand servess a importantfear
reduction measureAt the very leastlighting can draw attention to a space and serve as a means
of making a means oincreasing the visibility of both legitimate aniggitimate uses.Moving
to practical matters, lightg from private properties mayntribute and sometimes supplement
ambient streielight levels and aidisers of public spaces such as pedestrians on public streets
There are limits, however, agcessivly higher powerear misdirected lighting mainterfere

with the night vision of pedestrians and casual observers of public. space

Similarly to lighting, activity appears to be anotpepular security measure that has also
been guestioned on the grounds of its actual, universal effectiveness againsitiiimenost
basic level activity is sought after for its potential introtion of interveners or withesses that
may frustrate offenders and also serve as sources of help for vi€wonsersely, tis
concentration of individuals masoprovide more opportunities for other forms of crime such

as theft as well as conflictsahmay escalate into expressive assaults or quality of life issues
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Prior to providing recommendations, several limitations associated with this analysis
must be statedAt the most basic level, analysis was based on the combined averages of both
extremely shorterm and qualitative observation&dditionally, it must be stressed that the bulk
of these observations occurred in fairly conventional suburban environments and may thus differ
from higher density environment3he emphasis placed on adjatk&nd uses also means that
theseobservations do not account fusn-adjacensurrounding land uses, land uses across the

street from bus stops, and the right of way of which the bus stop is on the streetside of.

Without making sweeping statements, dertand uses mayat be the best neighbours
for waiting transit patronsOpen and utility useare the most obvious example due to their
limited lighting, activity and visual barrietsSchoolyardsind dedicated parking facilitiese
alsocandidateslueto theirlimited night time activity Finally, car dealerships often bordered on

or were overlit and had poor nigime activity and may be problematic

165 stopswere identified as havingotentally problematic adjac# land uses, witB6 of
these stopbeing improvable via relocations or remova®® of these stops could be relocated a
short distance awagjther to the opposite sidé their respectiventersection or further on to
anothemidblock locationto be adjacent to a bettéror more active land useBreaking this
figure down with regarsito their expected benefits} df thesemovements woultbe maginal,
30 of thesemovementsould havenoticeablechangesnd 7could offersignificantimprovement
(AppendixD: Rectifiable Potentially Problematic Stgp4.3 of these movement&2 marginaj
and 1 noticeablesouldintroduce potentially problematic side effects on the basis of adjacent
property facing or buffering and would require further analysis. A fuilstops 3 marginal; 1
noticeable; and 1 significardppearo be potentially good andidates for removal déisey donot
have suitable alternative sites nearby aede within 500m of an existing stop that could, or be
madeto, take over their functioAppendixD: Rectifiable Potentially Problematic StQps of
these removal® marginal and 1 noticeable, require further review as they could have
problematic side effects/9 stops did not have any nearby suitable alternative sites and are
better oriented formatial measures or policirapdare listedn Appendix E Unrectifiable

Potentially Problematic Stops
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Several considerations, both public and private trbesnade with respect to any attempt
atimplementation These locationwiill likely have to be reviewed in ordés determine their
compliance with transportation services standandgact on transit service, and in order to
prioritize resources ostopsof problematic and concerning stop&dditionally, property owners
adjacent tgproposed stops will have to be consulted for concerns and general feedback and to
determine whether the benefits of these moves will outweigh their dogtarticular,changes
would entail increasedontact between transit services, transit users, and properties that are

hoped to have diffusive, positive benefits on the operation, and surveillance, of transit stops
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Interface with Surrounding Land Use: Facing

Alanduseds rel ative orientation can also aff
and activity afforded to and around its surroundingsughly 44% of all stops were front of
their adjacent property, 29% weaya asideface and 13% were to thear of their respective
property(Table32). Additionally approximately 14% of the surveyed stops virdeland
uses that di dn oég orstractures fa that madteri f i ¢ f aci n

Table 32 The facing of general stop adjacent land uses

Route | R C MCR || COM | O- (@) VHL TRNS | OTHE | Totals
USE R

F 142 165 40 14 7 n/a n/a n/a 4 0 372

FC 100 71 9 7 8 n/a n/a n/a 0 0 195

S 170 71 9 9 11 n/a n/a n/a 8 1 281

SC 57 27 0 8 13 n/a n/a n/a 0 0 105

B 99 17 0 4 2 n/a n/a n/a 0 0 120

BC 22 19 1 3 1 n/a n/a n/a 0 0 46

N/A n/a n/a n/a n/a 7 64 56 32 0 17 174

Totals | 590 370 59 45 49 64 55 32 12 18

Front facirgs wererelatively straightforward to categorize and wkased on the
existenceof a main, opublicly, accessibl@ntrance Front facings were the most common
facing, fronting 44% of the surveyed stogshese facings were consistently the most active
facing wih regards to intetraffic through their entrance, and intraffic as seen through their
often high number of windowsThese faces were also generally better lit at ni§loime land
uses such as commercial malls and strip malls, and high densityittsesmmercial podiums

had multiple, or separate entrances and had more than one front facing

Side facings and back facings proved to be somewhat more difficult than expected to
differentiate Side facings were conceivedlie eithemperpendicular to the main entrance or
possesa secondary entrance on atiemsively multifaceted building. Back facingere
presumed to be dir e drontfgcingpapdonse servieingaeadbeseb ui | di n
distinctiors, particularly forback facingsproved to not always be true in real life and some

discretionwasexercised for labelling building facesow-to-high rise commercial and
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residential buildings, for instance, often had similar faces and side and back facings were

assigned othe basis of structural elements

Side facingsvere the second most common stop facing and were found ralogigly

29% of the surveyed stop3hese facingsften had the leastter-traffic due to their lack of

entry ways but nevertheless often hadspectable number of windows compared to back faces

and generally had sufficient lightingertain land uses such @4)C(R)S and I(C)(S)and

residential uses on rare occasibad blank side facade#\dditionally, residential uses often had

poor or ndighting for side faces that lacked public or common accessways

Back facings surprisingly wergt onlythe least common facingt13%, but also had

the greatest amount of variatio8 i X

di f f efbacks diffefentiated hystleeir

combinatons of entrywaysyiewing-heightwindows and servicing areas were encountdred

Table33). Windows, entryways, and service areas anecdotally appearedupds®sn

both lighting and activity when compartmcovered facade openings and blank facadés

with side and front faces, low density residential back faces generaltyrastically inferior

lighting, and higher density residential uses saohewhat inferior lighting Certain land uses

such as CSN, SPEC, COME, HOSP were excluded due to their extremely small sample size.

Table 33 Types of back facings by land use subcategory

Back Facings Back Facings Back Facings| BackFacings BackFacings | Back Facingg
with Usable with Usable With Usable | with Entryways | with Blank with Covered
Windows and | Windows, Windows and Servicing FacadegWith | Windows
Entryway Entryways, and Areas or Without and
Servicing Aeas Opaque Entryways
Emergency
Exits)
RD RA(C) CF CG CR* CR*
RCC RS CR* CM CSs
RM CO(C) CM COM CSM
CP(C) I(C)(S) CF*
CL(R) COM* COM*
MCR(S)

*These landuses had significant variation
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Figure 20 An example of aisolatedstop at the backcorner of a commercial mall

One final observatiowasthe apparent correlaton between the facing of certain types of
land use anthe installation of barriersln the case of lovdensity residentiabarriers were only
absent in siting arrangements w#ea stop was adjacent to the front of a RD property and was
only slightly reduced for side facing8arriers, aside from HPMSyere also anecdotally
observed as being less frequently installed or having access ways when installed along front

facings.

Themajority of surface stops in Toronto are sited beside land uses with potentially
corducive interfacesAside from offering @lanket recommendatidhatattention be paid to
stops with back facings tdjacent lad use andtopswith documented concerna@problems,
it may be useful to pay attentionkack facings with entryways and servicing areas, blank
facades, and covered facadégpproximately42 stops were locateak the rear face of their
adjacent propertywith 21 of these stops havirgjternatve sites for stopAppendixD:
Rectifiable Potentially Problematic Stg@sd the remainder not being easily rectifiable

(Appendix E Unrectifiable Potentially Problematic Stdps

Interface with Surrounding Land Use: Barriers

Just under 58%749)of all surveyed stops had some form of barrier between them and
their adjacent land ug&able34). The three most common barriers were HPMS38% of all
barriers (213)HMs at 22% of all barriers (167), and HMSs at 20% of all barriers (M/ile
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all barriers could impair mobility, 77% (579) of all barriers, coulceptally impair the lines of

sight between individuals at bus stops and occupants of the adjacent property

Table 34 Breakdown of barriers between surface stops and their adjacent land uses

2]

%) %) %) % 0 o

= o p= g = = g = ol p= 2 =
o = o

T ||| & || 9| 5|85 |0 |¢

zZ

167 54 213 148 3 54 11 0 59 2 38 545

Barriers werenoted to have effects depending on their iehiecharacteristics Barriers
with definite obstructions to movement and sight, such as HMS; SMS; and CMSargetg
perceived tdhave the strongest negative effect on pedestri@osverselyHPMS werenot
always in effect and technically were the only form of barrier that was directly linked to, or a
generator, of activityFigure21). Soft barriers made up of plants were also considered to be a
potentially problematian light of concerns in the literature regarding the permeable but partially

opaque nature of foliage

Figure 21. Parking areas were noted as creating potential movement and sight barriers for pedestrians and patrons

waiting at transit stops but also housing activity
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The contexts in which barriers are installed also appdaaveramifications ortheir
performance and perceptiorNegative side effects were fairly easily noticed and more prevalent
ADJ barriers were noted as having a significant ability to limit the mobility of pedestrians,
especially in areas with limiteddawalk width and buffering from their adjacent street
Adjacent and slightly buffered placements for sighscuringhardbarriers were also noted as
being particularly effective at fully obscuring pedestrians from their adjacent propdities
same hal true for softfoliage basedight obscuring barriers, whiatould be feared as being
potential hiding spots for motivated offendePositive ramifications were also noted in certain
deployments of barrierdHard tarriersappeared tbuffer pedestriangrom potentially
threatening or fearful spaces sushpmorly lit sections or isolated sections of adjacent properties
and open areas not designed for (i8gure22). Additionally, thesebarriers were anecdotally
perceived tactuallyhave small positive effecpossibly due to light reflectiomn ambient

lighting when placed in close proximity to siddks

Figure 22. Hard barriers may serve as buffers between transit patrons and potentially insecure surroundings

While the design and implementation of barriers on private and public land uses are not
the focus of this papespme basic recommendations may be made for surface stop sitindy
barriers that only have limited or no negative effects on sight lines are prefamdidiariers
with at least some buffering are preferabievisually obscuring and soft barriesige necessary,
theymaybebest deployed at buffered to setback distafieggire23).
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Figure 23. Hard-movementsight barriers often created a visibly isolated interface for transit stops

Land use appears to bes@pplementaryeans ofdentifying existing and proposed stop
locations that may require more attention and investment due to their potential isolation or
restriction va barriers Certain type®f barriersappear to beorrelated wth both general
categories (zones) and specific uses (zone categoRes)dential zoneaccounted for the
largest sharef all bariers, at 52% (390) amalso had the greatest barrier aikttion rate a66%
(590). Particularly problematic examples of barriers that were generally found in R zone areas
include87% (129) oHMS barriers 89% (34)of CMS barriers and 66% of CMP®arriers
Moving to specific uses, HMS and CMS were primaidynd in RD areaé~igure24), while
CMPS were somewhat better distributed but often found in RD and RA3 &easnercial
land uses werthe both the s®nd largest owner of barriers, accountingZ8%o (210) of all
barriers and had the second highest installation raf&'% (370) That being said, 69% (145) of
their barriers were of thdPMS barrierand as such may be less problematic from a security
perspective All other land uses accounted for a relatively smaller percentage of barriers and also
had substantially lower installation ragsdare not particularly noteworthy
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Figure 24a, b Examples ofcombination-movement-sight barriers found on residential-detachedproperties.

Notwithstanding their potential negative side effects, it must be borne in mind that
barriershave utility value for the properties on which they are installdheir most basic level,
all bariers may serve as access control measures for both pedestrians and vehicular traffic and
may serve aesthetic purposeé®velgrade sight impeding measures go further in their ability to
provide visual privacy, serve as a buffer for noise polldtiar © provide screening for utility
areas and other potentially unappealing ar&ght impeding measures based on differences in
grade, such as retaining walls and slopes, may blavoidable effect of geography or be
associated with slightly or fully belv grade structures or sections of a propefty such,

barriers may not feasibly be fully removed on a comprehensive basis.

Barriers are arguably the most fluid of all the examined land use aspects and it may be
guestionably valuable to focus on stopsgEssing these elemenBasic recommendations on
stop placement and planning will be offered in liea @bmprehensive list of stops that may
benefit from reworking These recommendations will firstly be from ara@sight perspective
where stops argited in isolation of changes to the urban fab@werall, lowerdensity
residential areas may be presumed to require further attention for site placdraemnti$

particularly sightblocking barriers, are to be avoidel stops are to be sited nghese areas,

% Based on an instance where sotadrier walls were erected along a g&tof rightof-way and its

respective stop.
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they would benefit from being placed adjacent to the front or-Binl&t area of a property due to
the decreased likelihood of sightsthucting barriers and barrierélthoughHPMS barriers

were the second most common barrier, their characteristics suggest thmathegt behe most
problematic type of barrier and the same may likewise be said for commercial Suéagently
buffered hard movement barriers in the vicinity of poorlydttlized, or generally inducing

spaces may also be fairly benign or even somewhat beneftoéitfoliage based barriers were

not particularly correlated with any specific use but did not appear to be particularly conducive
to perceived securityLanduse panningcontrols, while in a separate sphere, could also mitigate
the occurrence of barriered facings by ensuringftbat andotheractive frontageslo not face

public streets or higher order streets

Interface with Surrounding Land Use: Distance

Buffering was the final aspect of | and use
interface with its surrounding public spaces and surface transit stops by extérson
classification process deviated somewhat during the surveying phase, wittioiisbeing used
to account for the design and | evel of activi
main uses, and the existence of barrié&/@nd such as opemot-for-use that hado clearly
demarcated activity areas or structures vgereerally counted as adjacent unless they possessed
a visible maintained buffer of grass or maade material In respective order, buffered setbacks
were the most common physical setback at 39% (508); followed by slightly buffered at 34%
(442); adjacenttal 5% (191) and setback at 12% (15Bable35).



SECURE PLANNING OF BUS STOPS IN TORONTO 131

Table 35 Breakdown of buffering between transit stops and their adjacentdnd uses

Route [|Distance

Adjacent | Slightly Buffered |Buffered | Set back
15 8 36 16 8
36 12 44 49 17
37 14 51 58 14
52 8 75 24 4
110 6 19 12 2
25 19 30 38 19
35 25 19 42 21
97 34 8 12 11
16 7 24 32 2
39 8 45 53 12
54 28 30 86 24
86 5 29 49 7
113 16 25 13 1
129 1 8 24 10

191 443 508 152

Distance setbacksere host to a number of relatively surprising negative findifidge
most obvious observation was the fact tlebackbufferings could be unconducive security
as they could impair both hearing and .sight
Additionally, certain properties such as residential frigh buildings more frequently had
perimeters enclosed with barriers the further they Jera their surrounding streets, with
setback examples being the most notable offendexsemely close proximity was surpingly
also noted to not be without its faultddjacent nulti-unit high-rises providedightlines
between pedestrians and a camgively limited number of units when compared to slightly or
fully buffered propertiesThere also does not appear to be a correlation between proximity and
facing for single and muhunit low-rise commercial operations, with a notable number of these
uses actually having worse interfaces as they would turn their backs onto their adjacent street in
order to better cater to their rear parking afg&gure25). Finally, adjacent andlightly
buffered land uses were noted to occasionally have situations where their occupants would
encroach on surrounding public space on extremely temporasp@edduration periods of time
Althoughthis phenomenooouldbe fairly benign, the consulted literature appeared to indicate
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that this appropriain of space coulthorder orbeing as antsocial or potentisy threatening

behaviour depending on the individuals involved and the observer

Figure 25. Proximity does not always translate to good interfaces as ttsghtly buffered commercial building turns its

backto its adjacent stop

The respective benefits of land use facings were relatively straightfor8atdack
properties did nadppear to offer any tangible benefits with the exception of naturdbnose
open areasln these instances setbacks and buffering actually appeared to be beneficial to
perceived security as they hel pedyitolated ncr ease
pedestrians from visually obscuring foliage and geographical features and also allowed for
further light dstribution Barring the aforementioned possible issues, adjacent bufferings were
generally perceived to reduce feelings of isolationtand be a security conducive interface
(Figure26). Closebufferings couldheoretically also bringtops and thesurrounding public
realm into the mondtring area of£CTV cameras on private propertesd this penomenon
persistedvould likely diminish with increased bufferinghlthough buffering was primarily
based on perceived distance, barriers (specifically sight obscuring ones) were found toanfluen

the perceived distances of the land uses beyond them
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Figure 26. Land uses with litle buffering, such as this highrise residential apartment with ground floor retail, provide

casual surveillance opportunities and activitie in close proximity with surface transit stops

114 stopswere identified as being potentially problemati@ of these stopsould be
improved througta short distance relocation to another property it tieinity, with 8 of these
possibly producingnoticeabé changes and 4 of these producing marginal chadggseadixD:
Rectifiable Potentially Problematic Stgp26stops could be provided with attes interface at
the cost of a lessonducive land use or facingith 4 producing noticeable changes and 22
producing marginal changek stop caold be removed and replaced d&yearby existing stop
with noticeable improvemei@ppendixD: Rectifiable Potentially Problematic StQps75 stops
could not be improved via relocation and potentially require further analysis and investment
(Appendix E Unrectifiable Potentially Problematic Stdps

ObservedOccurrences
A limited number of incidents that either werdcgumenteatause of concern or could
be viewed apotentially threatening werencountered during surveyifibable36). For the
purposes of this study, discussion will be limitedéoeral commentsincivilities made up the
bulk of observed occurrencaad may the most common form of negative interaction
ercountered on the TT.CThe utility of prohibitory signagen discouraging petty offences
appears to be somewhat questionalsleertain acts such dlegal entry at terminals and
smoking occurred in the immediate vicinity of their respective prohibiignssin these
instances, active policing by police officers, peace officers, or other employees may be the only
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solution Only four of the encountered scenarios, being aggressive panhandling; touching;

unwanted attention; and smoking, had interacti@t&/éen patrons and an a clear basis for

passengers to become involved.

Table 36 Observedoccurrences

Scenario Frequency | Potential Class of Incident

Group of youths loudly talking about Once Potentially threatening behaviour
firearms, gangs, and gang activity in a Disturbing the peace/nuisance behaviour
favourable light

Escalated fare dispute and verbal exchal Once Fare Dispute

between an operator and a boarding patr
which resulted in the calling of transit
enforcement/police

Common operator assault
Potentially threatening behaviour

A patron boarding from the rear door of g
bus and being ordered off the bus

Once

Fare evasion
Nuisance Behaviour

Patrons illegally boarding from the rear
doors

Several

Fare evasion
NuisanceBehaviour

A pair of youths aggressively panhandlin
by the stairs of Kennedy Station
(obstructing path during solicitation)

Once

Panhandling
Potentially threatening behaviour
Nuisance Behaviour

Loud broadcasts of music

Numerous

Nuisance Behaviour

Scenario

Frequency

Potential Class of Incident

Passengers illegally entering and exiting
bus terminals

Numerous

Fare Evasion
TTC Bylaw

A passenger being ordered off a bus dueg
their previous illegal entry into the bus
terminal

Once

Fare Evasion

Passengers seating in manners that resy
in them touching or nearly touching the
seated passenger in front of them

Several

Nuisance Behaviour

Male passenger talking to themselves,
purposely moving to stand beside a fema
passenger and carrying outianreasingly
onesided conversation with said female
passenger

Once

Interfere with enjoyment

Passengers illegally smoking at bus Numerous Smoking on TTC property
terminals
Medium-large groups of youths Numerous Potentially threatening behaviour

loitering/waiting in the vicinity of stops

Disturbing the peace/nuisance behaviour
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Remedial Measures ér Potentially Problematic Stops

175 stops were deemed to remain as potential proldamo a lack of nearby security
conducive or technically feasibédtemative sites These stops could benefit from further
evaluation in order to determine whether they suffer from actual or perceived insecurity
presently from the perspective of their users or from the perspective of a reasonable observer or
occupant If they require improvement, one of three spatial elenshidaldbe explored based

on the nature of their insecurity, the amount of traffic they experience, and available funding.

Surface stopsat the time of thistudy, wereone ofthe only location®n theTTC that
consistentljlacked any form of security oriented PSAlthough these PSAs could theoretically
help to deter crime, thgyresumably would be me reasonably effective at better equipping
passengers on the best course of action for mitigatidigessponding to security issues that they
either experience firdtand or withessAn exampl e of this form of PS
Whereo campaign which was aggusiegadveriserentsandd v e r t
decals from a period of ughly 20172018 figure27a). Shelter decalbave also been used to
provide information regarding personal security on transit as part of @adamgcampaign in the
neighbouring municipality of York Regioffrigure27b). Shelter PSAs could utilize decals
similar to York Region and could potentially use a share of the free shelter advertisement panels
provided to the City by Astral Medialheir conspicuity to the general public could potentially
sene as negative, but arguably necessary, advertismgthe recommendation should be
subject to further analysisAs noted earlier, these measures may have limited impact or
perceived value but theyay be the least cesitensiveand most expedient uggte for
potentially problematic as well as general surface stops
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Figure 27a,b. The TTC6s security PSA campaign, radssonbsandaWwTC basn one of
(27a), is solely absent at surface transgtops Additionally, basic security information, such as but not necessarily

including prohibitions in this instance at York Region bus stop (23), is also absent at surface stops.

In the context of remedial meassiralarms and other assistance summomegsures
primarily refer to public payphones and tivitercom systes Thesearerelativelyhigherorder
solutionsand may only be appropriate for stops with more pressing is3inesbasis for these
elementss their identificationin previous studiessabeing conducive to security (METRAC,
1989, SWAN and METRAC, 1991) anideir standardssue naturat the designated waiting
areas at TTC rapid transit statiorlSmergency tweawvay intercoms are also used outside the city,
particularly at and in the vicity of higherorder transit stops and terminaisgqure29). Both of
these elements could be considered as already being supplanted by cellular @nboasy y
after the introduction of the TT®hatbeingsaidas s men
these measures matll be able to have significant effect on the perceived security of surface
transit stops Notablebarriers to deploymentowever, willhaveto be overcomavith
payphones needing to be justifiable expenses by their operating company and emergency alarms
requiring higher expenditures and potential logistical issues.
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Figure 29a, b. Emergency assistanceneasures such as these insthdtions at a bus rapid transit stop (29%and at a
walkway linking sections of an intermodal hub 29b) in York Region.

CCTV cameras are the final security element that could be deployed but may be
restricted to extenuatingrcumstancesr private areas due to their drawbacisirrently,
unmonitored CCTV cameras are deployed on the interior of nMidStvEhicles and increasingly
on the exterior of newer surface vehicldglonitored CCTVis restricted to rapid transit stations,
and the commi ssionbés new f CQE&I¥ctameards appdarntochet car s
deployed in a similar manner inighbouring municipalities, and were also noted at higitder
surface transit stops such as BRT stops in York Regiiguie30).
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Figure 30. This security camera (top of image) is one of several cameras that are standar e qui pment at Yor k Rec

bus rapid transit stops.

CCTV surveillance of surface stops may be significantly more complicated due to their
nature as general plic spaces as opposed to public transit properfiassnoted previously, this
measuranay only be reasonable aircumstancesvhere all other reasonable options have been
exhaustedinorderma t i s f y pricanytregulatiomsd Alditionally, this measure may be
more closely with the Toront oo sthgmeelvestavingser vi ¢
only used unmoitored camerawith a nowfinished pilot project CCTV cameras installed on
t he basi s o ftycouddhegetically &lso contiibatdto $ecurity but are also
presumed as having to satisfy privacy regulatidDserall, security cameras may be deployed at

some point in the future but they are astrecommendeat thetwo previousemedial measures.
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Conclusion

Security oriented spatial p | eontinuestgbei n Tor o
oriented towards the facilitation of patron awareness, visibility, and fear reduPtosonal
security continues to be a challenge affecting the Tordransit Commission and its patrons
Transit specific elements have undergone noticeable, albeit not yet comprehensively
implemented, changesSignificant advancements and improvements have beentmadeace
stop elementbutthey are beingolled ou in a comparatively more piecemeal manner
Additionally, it is somewhat gestionables to whether pragss has been made in evaluating
and accountinfpr neighbouring land use interfaces in the siting of stépsther research with
transit users, theadvocates, and stakeholders should be carried out in order to analyze the

contemporary effectiveness of elemeantsl potential shortcomings that may be improved
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Appendix A: Reported Offences on the TTC (2016, 2017A, 2018)

Appendices

152

Act

Target

Act

2015

2016

2017

Assault

Against
patron

Aggravated AssaulPatron

N

Assault Bodily Harm or W/WeapeRatron

=
w

22

Common Assault Patron

=
SN
(o)

225

Against
employee

Assault Peace Officer

Assault with htent toResistArrest

Assault Bodily Harm or W/Weape@perator

Assault to Resist Arrest

Common Assauk Misc. Employee

Common Assaukl Operator

N
w

ol

Common Assauk Route Supervisor

Unknown
victim

Assault

Aggravated Assault

Assault Bodily Harm

Assault with a weapon

o

o

Common Assault

ConsensudFight

Fight on TTC Property

Uttering Threats

~
o

Uttering Threats To Cause Death or Bodily
Harm

et =L Lt 4 e Lt i e B
©

N

Bl e ] Lt £ L P Ll T B S
a1

Non-Capital Murder

=

Uttering Threatfl hreatening for 2015 and 201

N

106

Sexual
assault

Unknown
victim

SexualAssault

[EnY
»

Sexual Assault

w

~
N

94

Sexual
crimes

Unknown
victim

Voyeurism

N

Potential Sex Offender

=

Indecent Act

»

w
N

©

Voyeurism

Robbery

Patron

Armed Robbery Patron

Attempt Robbery Patron

AttemptArmed Robbery Patron

Robbery Patron

N

Robbery Patror Mugging

Robbery Patron Swarming

Employee

Robbery Employee

Unknown
victim

AttemptRobbery

Robbery

Robbery

a1nN

Attempted Robbery
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(continued)
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Reported Offences on the TTC (continued)
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Act

Target

Act

2015

2016

2017

Criminal
harass
ment

Unknown
victim

Contact with a Vulnerable Person

Criminal Harassment

Criminal Harassment

Theft and
fraud

Patron

AttemptPurse Snatch

Purse Snatch

Theft from Patron <$5k

\I

oo

Theft from Purse <$5k

Theft of Bicycles

Pickpocket <$5k

Employee

Theft from Employee <$5k

w

Unknown
victim

Fraud Transportation

FraudTransportation 393(3)

o

Attempt Faud (under$5k for 2016)

~|~

Theft

w

Theft >$5k

Theft <$5k

~

Y

[{e]

Theft <$5k Attempt

Attempted Fraud

N

Attempt Theft

Fraud

N
ol

W
ol

w
(6]

Employee
related

Employee

Obstruct Peace Officer

Fail to Comply vith Instructions of a Proper
Authority

~lwR Rk~ =|N|&|=|r[N[~0|r Nk o]~

RINN|~|R[~o|R|~Rr|Rr|r|O|~~w|N|F| |k, |w|~

~lrlolu|dr|lolR| AR P| =N~~~ |w|lu|~

Fail to Comply

Substance related

LLA Intoxicated in Public Rce

(o]

(o]

(o]

LLA Open Container

Possession for theuRposes ofrafficking

Possession of @aine

Possession of Hashismder 1Gram

Possession dflarihuana under 30g

Possession of Bthamphetamine

Smoke on TTC Property

Pos. of Cocaine

Possession Controlled Drugs

Possession of Narcotic

Trafficking Controlled Drugs
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(continued)
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Reported Offences on the TTC (continued)
Act Target 2015 | 2016 2017

Arson: Damage to Property 1 / 1
Mischief 188 59 121
Mischief <$5k 15 107 134
Mischief >$5k 2 5 2

Vandalism Mischief.Endangering Life _ _ / 1 1
Possession dfoin-operated Device i@aking 3 4 12
instrument
Arson 4 1 /
Mischief 209 205 142
Poss. Instrmts Break Into Coin Op Device 1 / /
TPA Fail to Leave When Directed 13 13 17
Cause a Disturbance 18 3 8
Common Nuisance / / 1
Cause a Disturbance 5 6 5
Fail to Control Animal On Transit System / 1 /

Disturbance related Improper Language 1 / /
Behave in Indecent (Offensive) Manner on TTC |/ 1 2
Property
Interfere with Ordinary Enjoymermtf Transit Systen] 6 2 1
Cause Disturbance 60 101 80
Indecent Exposure 14 22 12

Fare related Bylaw Enter PemisesWhereEntry is Prohibited 10 5 5
Bylaw Fare Related 11 16 85

Panhandling Unauthorized Solicit 27 16 26
Urinating / 1 2
TPA Engage in Prohibited Activity on Premises | 20 5 7
Fail to Comply With Posted Sign 9 3 4

Misc. quality of life crimes| Lying Down on TTC Property 1 / 1
Travel on Exterior of Vehicle / 1 /
Unauthorized Use of Transit System Equipment | / / 1
Personate Peacafficer 1 / /
Possession of Weapon foDangeroudPurpose 2 2 13
Possessio of Offensive Weapon Dangerous to the 1 / /

General threats (weapong Public Peace

and non specific Non-specificThreat / 1 /
Possession drohibitedWeapon / / 1
Bombthreat 6 9 6
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Toronto Transit Commission System Map (TTC, 2018)
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Appendix C: Land Uses in the Vicinity of the Selected Bus Routes

Routes Selected for Study Relative to Toronto's Citywide Zoning By-law
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15 Evans
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