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Abstract
Many cities today are contemplatinggjorinvestments in rail transit systems, especially Light Rail

Transit (LRT), to address two significant planning issues which have characterized North American
metropolitan growth patterns: increasing automobile nsledacentralizing population and employment.
Proponents of these systems argue that by building rail transit, travel behaviour and land use patterns can
be changed. The experience in cities which have built these systems isbubeansportation andrd

use outcomes typically go hairthand: San Diego, Denver, and Portland have increased transit ridership
and intensification in station areas, whereas Buffalo and Cleveland have had minimal change occur as a
result of investments in LRTalgary, Albera presents an interesting case as its LRT system, first opened

in 1981 ,generatesremendous ridership bbas hadelativelymodestand usechangdn station areas.

This thesis aims to understand why intensification has been so marginal at many staddosincover

what are the unique facets of CaThgapprgathdakemismer i enc
examing he evolution of the City of Calgaryb6s plannir
since the need for rapid transias/first identified in 1966This evolution is also placed within the

contextofft he particularly severe cyclical economic for

policy planning approaches taken to manage this growth.

Theresearch finds that the combination of transportation and land use policy, in conjunction with market
forces, which existed during the design, construction and operation of the first three LRT lines favoured
intensification i n -@Geaditygdacenirdizatiodin sulutbanwaneas.aHowkvet, thew
evolution of planning policy and market forces indicate that this less likely to bia thee future both in

the near and long term. The City is transitioning from a highly centralized-o@ndccity to a poly

centric and increasingly multhodal metropolitan region. The LRT, and other transit service, will be a

key means of facilitating and managing this transformation.
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Chapter 1: Introduction
A significant issue facing cities today, especially those in North America, is the continued trend

toward decentralization of population gobls. Stimulated by changing market forces and rising auto
ownershipthis decentralization, or sprawl, has created several negative externalities. The most visible of
these is an increased dependence on automobiles for mobility (Newman & KenworthyClig&9have

grown into polycentric regions with major activity nodes connected by major freeways, and dispersed
travel patterns (Anas, Arnott & Small, 1998; Casello, 2007). Consequently transit ridership has suffered

as land uses and transportation neks@volved to facilitate travel by private vehicle.

The growing cost of these externalitiedsing congestion, costs of building and maintaining
infrastructure among othergpresents a significant challenge for planners. One solution planners have
turned to is using public transit to change travel behaviour and development patterns, espedialigdail
transit. The justification put forward for these investments includes attracting trips that would otherwise
be made by the automobile but also the piidéto shape land use by encouraging intensification in
station areas. Since the 1970s dozens of new rail systems have been built in Canada and the United States,

and several more are proposefien with the aim of achieving transportation and landchsages.

The rise of the New Urbanism school of thought in the late 1980s helped to further refine these
aims, principally through what became known as Tra@sinted Development (TOD). This
development concept advocates a debigged approach in makiohanges to travel behaviodirough
pedestriaroriented streetscapes, dense mixed use environments, and access to a transit station to provide
regional mobility it is believed will generate three transportation changes: reducing the number of vehicle
trips, shortening the length of remaining vehicle trips, and increasing the number of trips by walking,

cycling, and transit (Cervero & Kockelman, 1997).

However,evidence to suppodhangesn land use as a result of investments in rail transit since

the 190s have been mixed. Some cities have been highly successful in increasing transit mode share and



seeing intensification in station areas, including: Washington, DC, San Francisco, and Portland, OR.
Several others have seen little change in both tradsitstiip and land use patternstable examples

include Cleveland and Buffalo

Calgary presents a unigue case within this contk&tCity has beeable to generate high
ridership orthe LRT system, yet land use impacts in station anea® been modesturthermore, while
many of the LRT systems that have not stimulated land use change are in cities that are struggling

economically, Calgarydés economy has been rapidly

1.1 Research Questions
The seemingly contradictory tmomes in the Calgary case provide the inspiration for this thesis.

The primary research question that this thesis se
LRT system not produced tliesiredand use impacts in station are&&¥eral subguestions are also

examined which narrow the scope of stutlyese include:

T Ifland use impacts did occas aresulto€ al gar y 6 sn, wh&& andhpws didehey
occur?
T Are there unique c¢har atcahsportatientand tasd upelicy whiah gar y 6 s
shaed these changes?
What influence did market forcémvein facilitating or inhibiting land use changeand,
Are the transportation and | and use planning p

previousexperience and realigmals of intensifying LRT station areas?

The research presented here aims to answer these questions by studying the evolution of
transportation and land use planning in Calgary over a set of four eras which represent different planning
philosophies adoptdaly the City {urther defined in 1.3). Particular emphasis is placed on four themes
which demonstrate the interaction between these two planning approaches, and the resulting outcomes in
shaping transportation behaviour and the spatial pattern of deveibjpntke city. These are: The Role

of Downtown; Trang Planning & Service; Land Use Planning & Policy; and, Parking.



1.2 Introduction to Calgary
The city of Calgary is home to over 1.1 million people. Locategldstern Canada in the foothills

of the Roky MountainsCalgaryi s t he centr e of Cwaithasdnaryas7p%af r ol eum
the firms in Calgaryodés downtown directly or indir
2013).This cependency oa single industrjas contribute to Calgary enduring particularly severe

boom and bust cycles, which have caused strain on providing municipal services and infrastructure.

Spatially, the city is lsaracterized by suburbs pfedominantlysingle family homes arranged
around a single, hypelense commercial car@s a resultthe city is also often cited as a Canadian
textbook definition of sprawl, with high rates of vehicle kilometres travelled per person and a low overall
metropolitan density (Newman & Kenworthy, 1998)recent years, ane than 95% of new population
growth has occurred on the suburban fringe (City of Calgang Use Planning & Policy, 2013The
City also exhibits a significantjodsousi ng i mbal ance: 71% of the citybo
downtown (Avison Young2013), while industrial employment is concentrated on the east side of the
city. With continued suburban growth, residents in the west and the north in particular are left far from

potential employment.

Calgary presents an interesting case study for trandiland use planners in that, despite the
chall enges of decentrali zat i elmain) h&ddegteemgndosslyL RT ( kn
successful in attracting riders. Beginning with the opening of the South LRT line in 1981, today the
network conprises four LRT lines extending from downtown, with 56km of track and 44 staiays (
1). The average weekday ridership of 290,000 is the highest of any LRT system in North America
(APTA, 2013), and only Bostono6s p&roetekioméiieene gener a
Calgarybd6s LRT system has also contributed to more
(Gandia, 2012). However, most station areas continue to be characterized by laggeeated land uses
and parkandride facilities.New development in station areas has been sporadic, and not always

supportive of the transit lines.



Map 1 - Calgary's LRT Network and Concentrations of Office & Industrial Employment
(Image: Apple Maps)

Calgary is alsainique among major Canadian cities in that over 90#%exhetropolitan area
population reside under the jurisdiction of one municipal governrBgraperating as a wity, the City
of Calgary has been abdxert a greater degree of control over its gloand development. This is a
benefit to this research as it enables the study of land use and transportation planning issues through a
singular polity, with less emphasis on external considerations. However, this greater control also enabled
the City to naintain a high degree of centralization in its Central Business District. This position,
supported by the City, created several important impacts on transportation and land use, not the least of

which is the motivation to build the rapid transit systent ii¢he focus of this thesis.



1.3 Scope of Thesis
There is a considerable degree of complexity in understanding the relationship between

transportation and land use; several factors contribute to shaping this connection and in various ways.
Built form variables such as density and mixed land uses influence travel patterns by spatially distributing
the locations where people start and end a trip. Conversely, the relative costs of transportation affect the
overall spatial pattern of cities. This influerzamn be felt both in terms of aggregated travel demand, such
as the economic benefits of agglomerating, or in individual mode choice. Examples of the latter include
the presence or absence of transit service, or the price of parking. All are exploreith iim tep

literature review.

These themes are also reflected in the analysis of Caljagyinclusion of transit and land use
planning as topics of analysis are s®tplanatory, but the role of downtown and parking bears some
elaboration. The Roleof Dawt own serves two purposes in this res
policy goal of supporting a strong downtown and centralizing employment was directly responsible for
implementing rapid transit. As such, consideration of its relative importattea ktrong influence on
transit planning, and ridership became highly dependent on the downtown rAarisetliscussed, it is
only when this importance began to decline that planners started emphasizing how transit could be used
as a mobility solution ahland use shaping tool elsewhere in the @gcondlyutilizing downtown as a
unit of analysis serves as a reasonable proxy for the role of economic trends and agglomerative forces in
the city. Nowhere el se ar e tlbsanore ¥Yisible.ddrtkernmre,th€Eal gar vy
narrative which follows downtown also reveals the relationship between agglomerative benefits and the

cost of transportation.

The discussion of parking is included primarily because this is the most prominent example of
policies utilized by the city to support centralization in downtown. The restrictive parking policy in
downtown undoubtedly created a strong disincentive for automobile use, but in conjunction with the LRT

system and its par&ndride facilities actually ontributed to keeping downtown transportation costs low.



By dispersing transportation externalitiesongestion, noise, parking costgypically associated with
central business districts Cal garydés parking policy &mtheaomregl y s upj
Out side of downtown, the discussion of parking re

words the degree of support towards encouraging or discouraging transit use.

The two chapters devoted to the city present a historagdtive of evolving planning
philosophies, their implementation, and the resulting transportation and land use outcomes. To enable a
contextual understanding of the environment in which planning decisions were made, thie Rupécef
Downtown, TransiPlanning & Service, Land Use Policy, Parkingre organized into four eras of

analysis:

T Inception (196€1976) The origins of Calgaryés LRT syst
predominantly autdocused. The planning philosophy for rapid transit waseswvhat
dichotomous. While travel demand for downtown was to be met primarily by new roads,
rapid transit would contribute to reduce congestion on these roadways. New parking
restrictions were enacted in downtown which would further reduce vehiculac traffi
encouraging transit ridership. Consideration
decidedly laissefaire in that the presence of the system alone would stimulate these changes.

1 First Generation (1976990): The construction of the first threRT lines took place in this
era, and was marked by an economic boom followed by recession and stagnation. High rates
of population growth in the 1970s necessitated quickly extending improved transit service
into high growthcorridors,yet these were plaied as low density subdivisions. Any potential
momentum toward intensification in these corridors was lost as the lines opened at the start of
the recessionThe decisions to expedite constructiomaximize system lengtAnd minimize
cost led all thrednitial lines to be built in expresswaedians and along aeightrailway.

Although a land use study was conducted for one of the three LRT lines, it was only done so



after construction had already started. Downtown parking policies were relaxed, and the
availability of parking increased concurrent with lapsing transit ridership.

Evaluation & Transition (199Q000): The opening of the LRT lines did little to improve
transit ridership in the city. Ridership, both per capita and overall, had fallen dwing th
recession and had only recovered by the early 1990s. Nearly all new developntemted

to occur on the suburban fringe, and the density of new communities was decreasing. The
City, concerned over these trends, moved to enact new land use polintessify suburbs

and be more proactive about integrating transit into neighbourhood design.

Second Generation (20@0esent): Implementing new land use policies were successful; new
suburbs increased in density and the proportion of #artily housing increase@espite
increasing transit ridership and increasing transit mode share to dowatademobile use

still accounted for threquarters of all trips. The City moved to implement policies to
encourage intensification in a series of Activity Centres and Corridors, while planning a
Primary Transit Network that would link these nodes. Thefieig® supported the objective

of doubling the citywide transit mode share over the coming decades. A new LRT line was
constructed serving west Calgary, with planning for this line including land use
considerations and redevelopment potential which infladrihe physical design. Parking

policy was strengthened in downtown, and the first steps were taken to expand these policies

to suburban contexts.

Following discussion of these four eras, | present a case stiyvdfind use policies were

implemented irLRT station areas. The case study contrasts station area plans adopted in 1980 for three

stations on the South LRT line, and two contemporary plans adopted in 2008 and 2009 at Westbrook

Station (West LRT) and Chinook (South LRN4dp 1).

This comparison emonstrates the relatively lax implementation stratgijged in the 1980s for

station area intensification, and lack of support for tramgiportive development through City Council

7



decision making. The two modern examples, by contrast, show a gltegtee of support for
intensification, a larger role for the City in facilitating redevelopment, and the willingness to implement

appropriate development control to mandate compliance with station area planning policy.

More specifically, the Westbrook aastudy also demonstrates how modern planning philosophy
has been implemented without an existing LRT line and its legacy of past planning decisions.
Furthermore, by conducting a land use study prior to approving the West LRT the consideration of its
poteriial impacts on land use and redevelopment potential exerted greater influence on the design of the

line; planning staff feel that these design changes will improve market interest in the station area.

1.4 Organization of Thesis
Chapter two discusses litgtre on several variables associated with encouraging transit ridership

and intensification, which include: impacting travel behaviour through built form variables of density and
mixed uses; influencing land use by building new transportation infragteyatyproving accessibility as

a result of transit network design; examining the relationship parking has with both land use
characteristics and travel choices; and, identifying opportunities for transit operators and governments to
facilitate TOD developmnt in station areas. The result of this review estadgisiset of best practices to

which Cal garyds isgdmpaned.i ng phil osophy

Chapter three outlines the methods utilized in this thesis, including: overall research design,
selecting documents famnalysis, and choosing case study sites. The section also discusses some of the

limitations in the chosen approach.

Chapterfourpr ovi des a histori cal narrative of the
and land use from 1966when the needof rapid transit was identifiedto the present. The goal of this
section is to present not only the policies which were directed specifically towards the LRT, but also a
broader view of general policies and trends which shaped city growth and inflibeakree to which

land use changes were maea result of the investment in LRT



In chapteffive, case studies are presentédour stationsChinook, Southland, and Heritage
Stations on the South LRT linend Westbrook Station on the new West LRT liflgese examples
demonstrate concretely the change in planning app

opened to today.

Chaptersix focuses on drawing key lessons from the themes discussed iretieelipg two

chapters.

In the final chapte;, oncl usi ons are drawn based on the evo
philosophy towards its LRT system, and research questions are addressed. Although policy
recommendations are made, the most significant impdicati of t hi s research for Ca
makers is presented agj@estion Will they commit to the philosophy for growth and mobility which has
emerged over the course of this narrative and which is most consgigterdentified best practices?

Futureresearch areas are also discussed.



Chapter 2: Literature Review
The topic of TransiDriented Development (TOD) has come into prevalent use not only in

planning literature, but increasingly in planning practice. There are many reasons why governments and
planning authorities may pursue this form of development, inaduidicreasing transit ridership, efficient

use of existing infrastructure and achieving higher fiscal returns on the often substantial investment made
in transit. These outcomes are achieved because Témisitted Development as a development concept

will result in meaningful impacts in travel behaviour, especially in reducing reliance on the automobile.
Cervero and Kockelman (1997) further defined the transportation impact objectives of TODs into three
principal goals: TODs should reduce the number dfigle trips; remaining vehicle trips should be

shorter and better utilized by carrying more people; and finally that the number of trips by alternative

modes should be increased relative to vehicle trips.

The above definition serves as a useful orgaminatitool in evaluating the potential impact of
TODs, but what specifically defines it as a development concept? Emerging out of New Urbanism, as a
paradigm TOD is heavily influenced by concepts of walkability, pedestrian scaled design, and mixed use
or canplete communities. The spatial extent of TODs can vary due to numerous circumstances, but
generally are defined as including those areas within @00 radius of a transit station, or the longest
distance an average person is likely to walk (Unterma®®4; Calthorpe, 1993). Peter Calthorpe (1993)
provides one of the earliest and still commonly cited discussions of TOD design. He argues that TODs
shoul d cont ai n-dénsitg tbesing dloag watlncdmplernegthary public uses, jobs, retalil
and ®rvices, [which] are concentrated in mixese developments at strategic points along the regional
transit systemo (Calthorpe, 1993, 41). He further
which supports this development pattern; thetitie incentive to switch from vehicular modes if the
environment is not built to support walking as a comfortable and desirable mode. This speaks to a
fundamental aspect of TOD theory: that travel behaviour is not meaningfully impacted simply through

increasing disincentives for vehicles, but that competitive and desirable alternatives must be provided to

10



enable travelers to make the switch (Calthorpe, 1993, 46). Thus a successful TOD is ultimately a
combination of land use policies and designs gearedrttsithe noimotorized traveler and a robust

transit service that provides mobility for trips beyond the range of a typical walk or bike ride.

This literature review will examine several prirgithemes. The first is to evaluate the land use
and design geects of TOD to determine whether they create the expected impacts on transit ridership.
This will include a discussion of density and diversity (or mixed uses). Another typical aspect usually
examined, the design of the urban environment, will be appeddcbm the concept of connectivity

rather than physical design, and is included in the second major theme.

This second theme will explore to what extent the mobility and accessibility benefits of transit
can support the creation of intensive and walkabbanism, especially in areas where this did not exist
previously. This will include discussing how transit networks influence the overall accessibility of land
and the potential for agglomerative forces to create intensification, but also how actessitrdinsit on
a localized level can facilitate changes in travel behaviour. Thus, accessibility includes two operative
assumptions: transit can expand the network capacity for additional trips, and transit can convert existing

trips from other modes toansit.

Another theme in this literature review will be that of parking. A significant aspect of both the
physical design of an area and as an amenity for automobiles, the provision of parking facilities is a
critical factor in transportation behaviouhd analysis presented will include how parking can act as an
incentive for auto travel when it is free, and as a significant disincentive when it is priced correctly, but
also how it creates tension in transit station areas between its function as 1 ao@msportation

network and as a place or community.

Finally, I will explore some of the opportunities and barriers that impact the transpelasibn

use connection. Factors such as the economics of development and land use policies can cattitgibute to

11



success or failure of efforts to implement TOD, so it is important for planning agencies to be cognizant of

these factors and to plan around them.

2.1Land Use Impacts on Transportation
A significant portion of research on TODs has focused on howdseadariables affect travel

behaviour. While there are numerous such variables that can be analyzed, the two most commonly used
are density (the intensity of land use) and diversity (the mix of land uses). Furthermore, both of these
variables figure promiently in the TOD plans of many cities, including Calgary, which aim to increase

the intensity and diversity of station environments in order to generate ridership.
Density

The evidence of the effect of density on transportation seems to be mixed, @hkasaken in
isolation of other factors. The most consistent and significant impacts of density in the literature is in
reducing vehicle use. Several studies found that a doubling of density within an area was associated with
a 2030% drop in Vehicle Kilmetres Travelled (Cervero, 1993; Holtzclaw, 1994; Dock & Swenson,
2003). Holtzclaw (1994) in particular found that the impact of density was three times as significant as
improved transit service in affecting vehicle use. The number of vehicle trips gehews also found to
be reduced with increases to density, even if this density was not uniform throughout a region. A
modelling study on the35W corridor in Minneapolis found that with conventional development
patterns, future growth would contributed 10% increase in the number of vehicle trips generated. In
contrast, the study finds that concentrating development into TODs would produce a net reduetion of 1

3% in vehicle trips (Dock & Swenson, 2003).

The density of residential areas seems to haa@sdive impact on transit ridership, although the
range of the expected impact shows some inconsistency. One study of 100 metropolitan areas in the
United States found that density could increase transit ridership by up to 10% while decreasing vehicle

ownership by up to 0.5 per household (Ewing, Pendall, Chen, 2003). Other researchers found that

12



doubling density could increase ridership by as much as 60% (Parsons Brinckerhoff Quade & Douglas,
1996; Newman & Kenworthy, 1999). However, the relationship doeseem to be linear. The most
significant changes in ridership can be expected when moving from a low to moderate (medium) density
(Cervero, 1996; Newman & Kenworthy, 1999). Higher densities seem to be associated with increased

rates of walking rathehan transit (Cervero, 1996).

The literature shows a much stronger correlation between employment density and transit
ridership. Chatman (2003) found that the average workplace density oftaivenwas 5,600 employees
per square kilometre, but only 2(BRnt for auto commuters. In Toronto, three high density employment
nodes outside of the CBD were found to have transit mode shares between two to eight times larger than
for low density employment nodes in comparable locations (Filion, 2001). Howevez|atienship
again does not seem to be quite linear. While finding that employment density to be a significant
influence on encouraging transit and walk trips, Frank and Pivo (1994) found the greatest shifts from
singleoccupant vehicles occurred betwédhl 23 employees per hectare, and again above 185

employees per hectare.

Some of the effect of employment density is certainly attributable to the influence of the central
business district (CBD). One well cited study found that both the magnitude aiity dénsntral
business districts was a key driver of transit ridership (Pushkarev & Zupan, 1977). Others have also found
that transit mode shares were higher for CBDs than for suburban employment concentrations (Filion,
2001; Dill, 2003). Another possibexplanation why the relationship between density and transit use is
higher for employment than residential land could lie in differing elasticities in mode choice. Workers are
less likely to choose their workplace based on land use characteristics,raag Ise more responsive to

changes in the relative cost of travel by a given mode (Chatman, 2003).

So why are the results for density and transit use so mixed? A plausible explanation is that

density itself may not be a causal variable, but an aggreg#tinore determinative factors (Ewing &
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Cervero, 2010). Dense areas are more likely to provide an environment that is pedestrian friendly, and
thus transit friendly, while fewer lowensity areas provide this level of amenity (Parsons Brinckerhoff
Quade & uglas, 1996). Dense environments are also much more likely to provide better transit service.
Even with similar rates of transit use, a dense area will have more people which generate higher ridership.
This in turn is likely to see service improvementa¢commodate the increased volume, especially in the
frequency of service (Casello, 2003). Typically the level of density required for 30 minute headways is
17.3 units per hectare; yet at 75 units per hectare headways of 10 minutes can be justifisdé by tran
operators (Cervero, 1993). This improvement in service may make transit a more competitive alternative
for travel, and begin generating feedback loops as increasing ridership justifies further service
improvements (Calthorpe, 1993). Dense environm&ists generate disutility for automobile use:

increasing congestion externalities by concentrating more people within a given area, and increasing
parking charges associated with the higher land values found there (Casello, 2003). The most likely
conclusionis that density does influence mode choice to some degree independent of other factors, but

that this effect is likely magnified when considered in conjunction with other aspects.

Diversity

The spatial distribution of land uses is another common thetmenisitoriented development
research. Proponents of TODs argue that by mixing land uses in an area both horizontally (among
buildings) and vertically (within buildings) trip lengths can be sufficiently shortened so alternative modes
of transportation beeoe much more competitive with the personal vehicle. This seems to be most
pronounced in facilitating higher rates of active transportation, primarily walking (Handy, 1992;
Kockelman, 1997; Rajamani, et al., 2003). However, within studies that have exandrsghificance
of mixed uses on walking this relationship has been found to be highly varied, even within the same

metropolitan region on datasets separated by only 3 years.

14



In their research in greater Seattle in 1989, Frank and Pivo (1994) founahbatcontrolling
for nonurban form variables, the impact of mixed land uses was significant only in the case of walking
commute trips. Contrasting this was a study utilizing travel diary data from King County in 1992
(McCormack, Rutherford & Wilkinson,@1). Focusing on two neighbourhoods in North Seattle, Queen
Anne and Wallingford, the authors found that having retail uses within 600 metres of a household yielded
a 20% higher walk mode share for shopping trips than the county as a whole, evelipifithas trot to
the proximate retail strip. Furthermore, the proportion of all trips made within 3.2 kilometres of home in
these two neighbourhoods was twice as high as the county average. When compared against North Seattle
as whole, which did not exhibihé same land use diversity, residents of Queen Anne and Wallingford
were also found to be more affluent, owned fewer vehicles and drove their vehicles less. Both of these
Seattle studies examined over 1,600 households and 15,000 individual trips. Admendd seemed to
have been how data were aggregated, with Frank an

level which may have diluted the localized effects of mixed land use.

Mixing land use does not appear to have a significant impact msittralership, at least not as a
completely independent variable. In a national study in the United States, Cervero (1996) found that
mixed land uses were less than-6merth as significant as density in predicting transit commuting,
although this relatinship was strengthened when mixed uses occurred simultaneously with higher
densities. The small impact of land use diversity may be due to the influence being felt mainly at the
smaller scale of a pedestrian, rather than the more regional scale ottipssithe King County study
did show that transit trips undertaken by residents of the two study neighbourhoods were shorter on
average than North Seattle as a whole, but the share of transit commuters was similar at 16 and 18 percent

respectively (McCanack, Rutherford & Wilkinson, 2001).

Land use diversity appears to have an impact on transit use when it obviates the need for a
vehicle for noawork trips. One such example is in allowing tdipaining, or the ability to combine

multiple trip segmentaio one larger trip. While the effect of this was somewhat modest, the probability
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of commuting by transit increased when commercial uses were located near the home end of a trip
(Cervero & Kockelman, 1997) and decreased as the distance to commercigssieraieased (Cervero,

1996). A stronger correlation between land use mix and commuting by transit is found when commercial
uses were located in employment areas (Cervero, 2006). In a study of Los Angeles employers who
introduced transit incentives, bussses in areas with mixed land uses had twice the share of transit
commuters (6.4%) as those areas with none (2.9%) (Cambridge Systematics, 1994). This is likely due to a
lower need for a vehicle to make trips during the work day; nearly all trips sti@te400m that began

and ended at a workplace were made by walking (Cervero, 2006).

Limitations of Land Use Characteristics

Although land use characteristics do seem to affect travel behaviour, many researchers note that
these are not always the most gigant factors nor can a definitive statement be made about the
causality of these relationships. The two most common alternative explanations for travel behaviour in the

literature are the socieconomic characteristics of households andssd#ction.

The socieeconomic status of a household can be especially impactful on travel choices. One
study found that while density has a strong negative association with the probability of commuting by
automobile, vehicle ownership showed a stronger positiveiasiem which exceeded this effect
(Cervero, 1996). Other researchers also concluded thatesomimmic variables held greater explanatory
power in mode choice than did built environment variables (McNally & Kulkarni, 1997; Hess & Almeida,
2007). Anothestudy, in Portland, Oregon, found that the single most significant variable influencing the
likelihood of walking for noawork trips was not being Caucasian (Rajamani, et al., 2003). However, this
study also found evidence that households with accessamabiles show some elasticity in their mode
choice. The likelihood of commuting by automobile weakened considerably when household income was
below $50,000, which the authors felt was attributable to the cost of operating the vehicle beginning to

negatehe benefits of mobility. As this income threshold was almost $10,000 higher than the median
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household income for Portland in the 2000 U.S. Census, this finding sheds doubt on the notion that

vehicle ownership or indeed income can fully explain mode choice.

Another common explanation for correlations between built form and travel behaviour is that of
selfselection. The explanation follows the intuitive logic that people who have a predisposed desire to
use a particular mode will be more likely to concatatiin areas that are supportive of this inclination.

Thus, TODs should be expected to have a higher concentration of people who want to use transit than the
population of a city as a whole (Kockelman, 1997). Thus, although some researchers have rmigd that
environment variables are still significant in explaining mode choice even whesekifion is

controlled for (Ewing & Cervero, 2010), salélection does play an important role in travel behaviour.

This is especially true in comparative studidsere one typology is deemed trarsipportive, such as

TODs, and is corroborated in several studies. A survey of TOD residents in Portland, Oregon found that
workers who commuted by transit were significantly more likely to cite access to transitgsoatant
determinant in choosing their home than vehicle commuters (Dill, 2006). In a broader survey of
Californians who lived near rail transit stations, Lund (2006) found that people who cited access to transit
as an important factor in their home choieere 12 to 40 times more likely to use transit as residents who

did not cite this factor.

The role of sekselection in travel behaviour may be problematic in drawing significant
conclusions from built form variables, but there is a compelling reasgithighshould not be the case in
planning practice. If households are sfecting into TODs in order to improve accessibility to transit
and mobility options, this indicates that there is economic demand for this type of development. The
depthofthisd mand may be wunknown i nselaction expians & largeshare bfut i e\
the effects of mode choice, this should not detract from the finding that these developments are providing

a desired housing opt i oilh 2006 \a)t facilitates such <ch
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Another limitation with using built form variables has little to do with explaining travel
behaviour, but is the result of limitations in research designs. The most significant of these is that the
availability of data may be aggregaiatb scales and units that might not best represent land use factors
(Boarnet & Sarimiento, 1998). One such case is what is termed the Modifiable Area Boundary problem,
where units are not representative of the pattern they are representing. Studylagr8sadirchers found
that at the census tract level only 40,000 residents lived at densities above 25 people per hectare and these
areas were clustered near the CBD; when data were analyzed at the block level over 400,000 residents
lived at densities ab&v25 people per hectare and were more widely distributed in the region (Hess,
Moudon & Logsdon, 2001). The authors noted that boundaries of two commonly used spatial units in
such analyses, census tracts and transportation analysis zones, typicallyoogroragor roadways. As
dense environments are more likely to locate on major roadways, this boundary may bisect these clusters,

diluting their characteristics with surrounding areas that may be less dense.

Another common example of unrepresentative gagatropy (or dissimilarity) indices which are
used by some researchers to operationalize a mixed use variable (Hess, Moudon & Logsdon, 2001). Some
of the problems that this method can create are assigning similar values of diversity to residential and
office areas as to retail and industrial areas. Furthermore as data are aggregated into the unit of analysis,
even at the block level, an area with a finely grained mix of uses could receive the same value as an area

with two large different uses but in teame spatial proportion.

The size of the unit of analysis may also influence the likelihood of a given transportation
outcome. While researchers seek to explain travel behaviour, the likelihood of a given mode of travel is
defined by spatial constraintagthus may prevent a direct comparison at the same scale of analysis. For
instance, smaller units of analysis may find significant correlations for walk trips but find no strong
relationship for vehicles (Boarnet & Crane, 2001), while larger units magedxte longest walk trip and

thus find no significant correlation (Ewing, Pendall & Chen, 2003).
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2.2 Influence of Accessibility and Mobility on Land Use
The concept of transportation accessibility and mobility is discussed in the next two sections. In

this section the focus is placed on how transportation networks affect the spatial distribution and intensity
of land uses within a region. With an understanding of this relationship, the next section shows how
changes in transit network design can improeeléimd use shaping potential of these investments by

increasing the likelihood of riding transit.

The princi@ means by which transportation can influence land uses is by offering accessibility.
Since all transportation infrastructure occupies a defipede, the accessibility of land is not evenly
di stributed but a function of a given areads conn
mainbenefits, and problems, with automobileas is tha
extent that most destinations are readily accessible, significantly weakening this trimgpage
connection (Newman & Kenworthy, 1999). However some locations in the urban landscape continue to
be more desirable than others, which should not beabe if all destinations were truly equally
accessible and |l ocation didndét matter. This is es
today onethird of all regional jobs are located within only a few square kilometres in a-dgpse
central business district. There must be other factors other than strictly transportation which explain this.

One theory that has been extensively studied is the potential for agglomeration economies.

The roots of agglomeration theory can be traced to thk of Alfred Marshall (1920). His
assertion was that the spatial concentration of manufacturing yieldedrtaj@denefits to a firm: access
to a concentrated and skilled labour pool which increased productivity; local knowledge spillovers both
throughformal and informal interaction among employees of various firms; and the availability of local
nontraded specialized inputs. Thus firms in these concentrations could offer a higher degree of
productivity which improved their competitiveness with decdiaed firms in similar industries. Jane
Jacobs (1969) would later define another form of agglomeration economies which she termed

urbanization agglomeration, where a diverse marketplace benefited both producers by offering a diverse
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range of inputs whichauild lower costs and open the potential for recombining these inputs into new
products and services, but also for consumers by allowing competitive choices of these goods and

services.

The relationship between agglomeration economies and transportatignificant, because
while these benefits are considerable, the scale of these activities is a function of the ability for the market
to access these goods and services. Excepting major port cities, before the construction of the first
railroads, manufacting was defined by small scale activities limited by high transportation costs;
manufacturing was decentralized to serve smaller localized markets (Krugman, 1991). However, as
investments were made in railroads, port facilities, and roadways the maaghaf transport decreased,
allowing producers to concentrate in fewer and larger markets which minimized aggregated transportation
costs and offered a return to scale (Krugman, 1991; Anas, Arnott & Small, 1998). Finally, this process
generates a positifeedback loop. As more producers locate in a given centre, the diversity of goods and
services available increases the attractiveness of that market; more consumers are drawn to the market

which in turn will attract further production (Krugman, 1991).

Agglomeration economics also applies within metropolitan regions, and for the same reasons.
Producers will cluster in locations central to their market to minimize transportation costs for both
production and to enable consumer access. This clustering radditienal benefit that by increasing the
number of possible destinations for a consumer within an area, its overall desirability for consumers is
increased by enabling multiple needs to be accommodated, mitigating transportation costs in both money
and tme (Litman, 2012). As a result, these areas become more desirable for producers, yielding increased

land values.
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Agglomeration and Transport Cost®keaching Equilibrium

Understanding the interaction between the benefits and costs associategigldatheration is
useful in explaining the spatial patterns of activity within metropolitan regions. While the benefits of
clustering can be considerable, it also generates negative externalities. The most significant of these is
congestion. As a centre lwenes desirable, the amount of travel both approaching the centre and within it
may exceed the capacity of its infrastructure. As these congestion costs increase, they may exceed the
benefit to a firm of remaining in a centre (Anas, Arnot & Small, 199&hidfis the case, firms may
decentralize to a location that better serves their market. Researchers typically explain this process using

equilibrium models.

Equilibrium models provide considerable insight into how agglomeration economics have shaped
cities, especially in explaining why some cities remain monocentric while others develop into polycentric
conurbations. Where agglomerative forces are high, and transport costs are low, the former is dominant
and the resulting spatial pattern should favouoaoaentric city (Fujita & Ogawa, 1982). Polycentricity
may arise out of two scenarios. Transportation costs may exceed the benefit of agglomeration; this may
be due to congestion generated by a high degree of clustering but also the expansion of thiegerban
where new residents are simply too far from the centre to benefit from its services (Anas, Arnott & Small,
1998). This causes the dominant centre to become unstable, and firms may relocate to large new centres
which are more highly accessible, wiaar r eau (1991) termed as fAedge ci
outcome is that agglomerative forces may be weak: with low transport costs there are no compelling
reasons to cluster and firm activity will become dispersed through a region (Fujita & Ogawa;Thé82).
type of polycentricity will create a dispersed | a
occur in an ideal market, but municipal governance has a significant role to play in facilitating the
devel opment of new ceeveicnovedsd becaudemovdetelmpenhas mareged th
assemble | and or obtain zoning variances needed t

Arnott & Small, 1998, 1460).
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Accessibility and Transportation Co$tS he Role of Infrastructure

Investmants in transportation infrastructure impact the degree of agglomeration that can be
realized. Simply, not all locations are equally accessible, and the quality of infrastructure determines the
capacity for activity to occur at a given location by regutathe cost of travel. The first freeways
radiated from central cities, reinforcing CBibiented travel patterns and allowing further intensification
of activities to occur in those central regions; successive freeways, especially beltways, created new
highly accessible development nodes in suburbs (Handy, 2005). This was especially true where freeways

intersected, such as the well known example at Ty

Within this context of a network of freeways linking suburban activity cennassit does not
provide a significant increase in accessibility for most areas (Knight & Trygg, 1977; Porter, 1998).
Rather, investments in transit systems seem to impact accessibility most where automobile transportation
costs are high (Parsons Brindkeff Quade & Douglas, 1996; Handy, 2005; Casello, 2007). Handy
(2005) explained some of the factors which could contribute to higher auto costs: high levels of

congestion, limited space for road expansion, or pricing policies such as parking costs.

Thusit can be expected that the primary land use impacts of transit would be felt in those areas
where the most significant change in accessibility was made: lowering the cost of transport relative to the
benefit of agglomerating. A study of raransit in Céifornia found that employment gains in station areas
after the introduction of transit were modest except where there wasgigting concentration of higher
density residential or employment uses, which saw consistent positive and significant gains in
employment (Kolko, 2011). Similar outcomes were found in Denver: half of all new commercial
development and orguarter of residential development in station areas occurred downtown with the
majority of the remainder at three existing suburban centréadiR& Goetz, 2013). Conversely,

researchers who were modelling the land use impacts of a proposed LRT system in Hamilton, Ontario,
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felt that a lack of the preconditions of congestion and centralizing employment would result in little land

use change (Lave & Kanaroglou, 2012).

2.3 Accessibility and Transit Network Design
Agglomerative forces contribute to the understanding that transportation infrastructure still plays

a significant role in shaping land use patterns. This section focuses specificallygingervice, and how
accessibility (or utility) outcomes can be improved through network design. In other words, how can
designing better transportation networks i mprove
ability to shape land use.ithin the context of Calgary, this provides a meaningful comparison to

understand how previous decision making in transit design contributed to changes in ridership patterns,

and projecting what may be expected from recent and significant shifts in paliggitin the city.

For most cities, the central business district (CBD) is the most important market for transit trips.
Many transit systems reflect this in their spatial geometry, radiating outward from the central city. The
concentration of trip ends ia relatively small area contributes to an efficient land use pattern from the
perspective of transit service (Pushkarev & Zupan, 1977; Parsons Brinckerhoff Quade & Douglas, 1996).
However, the relative accessibility of downtown, and other regional stubsehas also been shown to
impact travel behaviours (Ewing & Cervero, 2010). As the distance from the CBD increases the
proportion of residents who work in the CBD will decrease, with a corresponding decrease of potential
riders (Pushkarev & Zupan, 197 ¥Yhile one response may to be concentrate residents (and riders) by

intensifying station areas, transit ridership may also be increased by improving accessibility.

Using the definition that accessibility permits a person to realize a trip purpose, lareitksa
service is one that improves the number of possible destinations from an origin point. For travel by
transit, or active modes, this transportatiand use connection is strong (Newman & Kenworthy, 1999).
If a person does not have access to @onaobile, a potential place of employment that is closer but

unserved by transit would be significantly less attractive than one that is further but served by a bus route.
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More simply: the probability that somebody will use transit for a particular tspéagthened if the trip

origins and destinations are located near transit service (Parsons Brinckerhoff Quade & Douglas, 1996).

Accessibilityi Origin Characteristics

The princi@ means of accessing transit service is by walking. Even riders whaotdvgain
station ultimately connect to the service by walking from the parking lot. So transit service which is closer
and available by direct and comfortable routes will encourage greater ridership (Ewing & Cervero, 2010).
While evidence of the valud proximity has been found even for basic bus services (Rajamani, et al.,
2003; Ewing & Cervero, 2010) the effect is more strongly pronounced withaséld systems. In
California, 6.7% of residents within 800m of a rail transit station commuted to wadilpbcompared to
only 1.1% of residents within rail served counties but beyond 800m of a station (Kolko, 2011). Similar
findings were found where residents near the Bay Area Rapid Transit (BART) system were five times
more likely to commute by rail thasther residents of the same city (Cervero, 1994). In Toronto, a study
found that less than quarter of residents within 400m of a subway commuted to work by automobile,

while onethird of residents between 8A®00m of a station did so (Crowley, et al.02]

As these examples show, the proximity benefit decays quite quickly. Most passengers are willing
to walk about 400m to a bus stop, while for rail systems a likely walk radius is 800m (Kittelson &
Associates, et al., 2003). In Portland, Oregon, 90%R3f commuters within 400m of Orenco Station
walked to the station while only 70% of residents did so betwee@d@ (Dill, 2006). The distance a
person is willing to walk can also be affected by a change in grade. A study in Pittsburgh found that walk
distances decreased considerably with grade changes above 5% (Kittelson & Associates, et al., 2003).
Duncan (2011) found that grade changes as small as 2% can impact walk lengths, especially when trip

origins were more than 650m from a rail station.

Anothervariable affecting walk distances is cultural. Cervero (1994) found that Canadian transit

commuters, in addition to having higher rates of transit use near stations, were more likely to walk longer
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distances to access transit. Similar results were foutdttelson & Associates (2003): while D% of
Washington, DC, residents walked more than 400m to a bus stop, 30% of Calgary residents were willing

to do so.

Although proximity is an important feature there are also other variables at trip originarthat ¢
increase the likelihood of using transit, among them service frequency (Beimborn, Greenwald & Jin,
2003). As transit service arrives more often, onerous wait times can be minimized while permitting
spontaneous trips by transit. Cervero (2006) also fthetchigher feeder bus frequencies to rail stations
will increase the likelihood that a person will commute by rail. Higher frequency service has also been
shown to increase the distance a passenger is willing to walk to access the service (Cervero, 1993;

Kittelson & Associates, et al., 2003).

Accessibilityi Destination Characteristics

The likelihood of using transit is also affected by how the service connects to the destination end
of the trip. Cervero (1994) found that the two most significant indiisas to whether a station area
resident would commute by rail were if the final destination was near a station and if parking was free.
There is also evidence that suggests that the accessibility at the destination end of a transit trip may be
more signficant than at its origin. Kolko (2011) found that the distance decay from the transit station was
much steeper for employment (destination) than residential (origin) land uses. A study of three rail
systems in the San Francisco Bay area found that farsgatem transit ridership at the work end of a

trip was highest within 400m of the station, then-800m, and finally sites beyond 800m (Dill, 2003).

One of the reasons put forward why proximity seems to matter so much at destination ends of
transit trips is the restricted mobility options:
options for accessing transit, generally, walkingistiegpn avai |l abl e option at the

2005, 12). This assertion is supported by a travel survey in Portland: only 15% of LRT commuters
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transferred from rail to bus to reach their final destination, and almost all final destinations for transit trip

were within a 15 minute walk of the destination station (Dill, 2006).

Two variables stand out as particularly significant in assessing destination accessibility is the
relative level of transit service offered and the influence of the CBD. A studyeef shubregional
employment centres in Toronto offers an example of the former (Filion, 2001). Despite similar levels of
employment density, the centres showed considerable variation in transit commuting mode share. The
aut hor not ed t hferdncesin tramsit useappear to eninrar claselydhie §uality of their
transit serviceso (Filion, 2001, 155): North York
than twice the transit mode share (22.4%) as Mississauga (9.3%) which was ordydgeatly by bus
services. However, even Mississaugads mode share
control areas which were poorly served by transit. A similar, albeit much stronger, finding was found in
San Francisco: the transit mode shafremployees at selected firms that relocated from downtown San
Francisco to suburban campuses that had only modest levels of bus service fell from 58% to only 3%

(Cervero & Landis, 1992).

The influence of a CBD was also considerable in explaining tranwgle shares at destinations.
In Washington, DC, downtown employment sites within 300m of a subway station had three times the
transit commute mode share as sites with similar proximity to the subway in suburban downtowns
(Cervero, 2006). In Toronto, th€ 2% transit commute mode share at North York was still significantly
lower than the 48.8% for the CBD (Filion, 2001). This CBD effect is likely also attributable to the level

of transit service offered, especially the scope of a transit system.
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Accesdiility and Connectivity

The characteristics of areas serving as trip origins and destinations are each individually
important, but their influence on travel behaviour is magnified when considered together. This highlights
the importance of designingtrané net wor ks t hat better match origin
accessibility at either end of the trip results i
1). Transit services which offer better connectivity will thus likely hawesspondingly greater impacts
on encouraging transit use, and passengers will be willing to walk further to access them (Kittelson &
Associates, et al., 2003). This seems to be especially true for choice transit users: ridership rates were
influenced moresignificantly by outof vehicle time (access, wait, transfer) thatvémicle travel time
(Beimborn, Greenwald & Jin, 2003). Two studies focused on the three rapid transit rail services in the San

Francisco Bay Area offer further evidence of this value.

The first study identified that the rate of transit use was highest on BART, then the CalTrain
commuter train, and finally the Santa Clara LRT (Dill, 2003). The author also observed that the distance
decay for walking access to the systems followeddhgesorder. While the author felt this could be
partly the result of built environment variables that make walking more comfortable to BART, she also
noted that the diversity of destinations reachable on BART could also be a significant factor in the
attradiveness of the system. Lund (2006) had similar findings in her survey of TOD residents. Although
52% of the respondents cited access to transit as a top three reason for locating in their present home,
there were considerable differences between the thilesystems. Residents near BART cited access to
transit as an important factor in-63% of cases, while CalTrain (33.9%) and Santa Clara LRT (22.2%)

residents placed much lower importance on this factor.

Much of the previous literature had focusedanmrk commute trips, but network connectivity

may be a critical factor in encouraging neork trips by transit as well: it is an indicator of overall transit

! The three systems are: BART, CalTrain and Santa Clara LRT
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service quality but also has a direct relationship on auto ownership. As destinations become more
accessible by other modes, it should be expected that the value of owning and operating a vehicle would
see a corresponding decrease and lead households to shed vehicles. Researchers examining residential
parking demand at TOD sites in Portland and Sandtsco found that despite high transit commute

mode shares at several sites, household vehicle ownership remained relatively high (Cervero, Atkins &
Sullivan, 2010). The authors attributed this to the ability of transit to adequately serve work rigsted tr
but A wh iofieetedthousing sight mean that more tifgins are near rail stops, as long as most
destinationsare not, many TOD residents still will own cars and use them for shopping, going out to eat,
and the | ikeo ( ®mr2016,568). ThisAvaskechoesl in & recént $tudy of rail transit
stations in New Jersey, where one of the findings was that better bus service was more significant than the
presence of a rail station in reducing vehicle ownership and use (Chatman R&&i@gnts of new

housing near rail stations had nearly twice as many bus stops within a 1,600m radius than new housing
beyond station areas, and owned on average 27% fewer vehicles per household. Not only were the rail
station residents half as likely tommute to work by automobile, but proximity to the rail station, the
number of grocery stores within 400m of home and the number of bus stops all contributed to fewer

automobile grocery trips per week as well.

In considering accessibility, increasing sarconnections in an area will improve its
favourability for intensification. These points not only offer wider market access via multiple transit
routes, but also offer a resident at that location a large diversity of potential destinations reachable by
transit (Filion, 2001). Furthermore by not requiring a trip to access the node, less time is spent waiting
and transferring to subsequent transit connections. These factors also have a significant implication for

transit pl anner s: matiespliss shouldiforus bnsysiera coenectivitysamdsacceéss

rather than increasing speeds along existing rout
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2.4 Parking and Travel Behaviour
One of the most significant factors which influenogzde choice is the relative costs of travel by

that mode. For transit systems these costs to the user are accounted for through fares. Automobile users

also pay for costs of driving. However, user cognition of these costs can range from highly visible

discrete expensdsfuel, tollsT to less visible ones in registration, insurance, and vehicle maintenance.

However there is one aspect of vehicle use that is almost entirely unpaid directly by motorists: parking. In
1990, 99% of all vehicle trips in the Uait States ended at a location with free parking (Shoup, 1995).

Donal d Shoup, who has focused much of his researc
parking gives motorists an incentive to economize, the cost of parking does not indeeistens on

whether to own or drive a car. With the cost of parking hidden in the prices of other goods and services,
people cannot choose to pay |l ess for parking by wu
consuming parking were passaato its consumer (motorists), it would create a significant economic

disincentive to use automobiles while improving the relative competitiveness of other modes. Planners in
Calgary were highly cognizant of this relationship since the 1970s, and ledd@ragecessfully in

changing travel behaviour in the downtown; yet the City has been hesitant to expand this approach to

more suburban locations.

The body of research devoted to understanding the role of parking in urban travel behaviour has
grown immensly within the last fifteen years. Several themes can be identified that interact directly with
transit and active modes of transport. Researchers have found that the likelihood of using an automobile
for local trips is positively correlated with the liketiod of buildings which were surrounded by free
parking (Cervero & Kockelman, 1997; Filion, 2001). Others have found that when parking was charged at
the workplace the likelihood of a person using transit for that trip could be up to four times greater
(Cervero, 1994; Dill, 2006). The overall availability of parking in CBDs was also found to be

significantly correlated with transit commute mode splits (Mb&aBolger, 1996; Dill, 2003).
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This literature review focuses on: parking regulations for develogmnd® economic impact of
parking on development costs; and, the tension of a transit station as a transport node and as a community

(Parkandride versus TOD).
Minimum Parking Regulations and Vehicle Ownership in TODs

One of the most common featuredNadfrth American zoning ordinances is mandating parking for
buildings. Yet these regulations exhibit considerable variation among municipalities and uses, and
reference manuals of recommended requirements can base their values on very few observations. Shoup
(1997, 4) noted that #Ahalf the reported parking g
are based on four or fewer case studies, and 22 a
thorough review of research into the diversf parking regulations. For example, a 1971 survey of
parking requirements in 66 cities found 27 different requirements for funeral homes, 20 of which were
unique to that city. Another study which focused on office buildings founé.0.8mployees p&3nt of
floor space. This raises questions about the appropriate level of parking provision for office uses. In a
selection of 46 cities, office parking requirements ranged from 0.7 to 4.0 stalls feg(S@mp, 1999).
Moreover, land use variables and éoyment only partially explain the variance in supply. In Kitchener

Waterloo, the least number of parking spaces per employee were observed at very high and very low

densities, and the authors suggest edgovteimment fit he r a
mi ni mums are not a major factor for developers in
2009, 13).

Clearly the appropriate amount of parking to be required leaves considerable margin for variation.
But requiring minimum parkingupply is problematic for two important reasons. First, requirements are
often generated under the assumption that parking
meet the peak demand for free par(8poupd9934d3®., i n rea

Secondly by enforcing a minimum requirement, the typical variation in parking demand which might
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extend in both directions from an average demand level may now only extend in the positive (increased
supply) direction (Manville, 2013). Thhas the effect, that in areas where parking demand may be lower
due to factors such as pricing or low auto utilization, parking may be unnecessarily overprovided. In 33
multifamily developments in Victoria, BC, peak parking demand was observed to ¢t hhif of the

total parking supply (Litman, 2013).

Another possible explanation for why parking availability may exceed demand is in its
opportunity cost. Casello, Lapointe & Lambert (2009) found that the highest levels of parking were found
in commerdcally-oriented districts which they felt resulted from developers wishing to avoid a situation
where parking would be constrained or limited for potential customers. Similar findings were made in
Atlanta, where special districts were formed around mettmstand which had no parking
requirements or density restrictions (Nelson, Meyer & Ross, 1997). Despite transit ridership rates nearly
twice as high as the areas adjacent to these districts, the amount of parking provided was very similar. The
authors agued that this resulted from conditions from financial backers of these projects which insisted
that parking ratios were similar to competing buildings, and from developers not wishing to limit the

market of tenants by under providing parking.

The questia now becomes: do TODs exhibit lower parking demand and vehicle ownership than
would be expected elsewhere? If true, not only would this support the assertion that TOD as a
development concept supports reducing auto dependency, but that parking regadiatiersessive cost
to construction in these areas. In New Jersey, households between 800 and 3200m of a railway station
averaged 1.61.77 vehicles per household (Chatman, 2013), while in RiveBageBernardino in
California multifamily housing rangeddm 1.451.6 per household (Willson & Roberts, 2011). While
both studies tested for the influence of proximity to rail transit and found the relationship to be
statistically insignificant, it is important to note that both cases the rail systems wereteoitnains. As
these services are typically focused on the work commute, this finding is consistent with the assertion by

Cervero, Atkins & Sullivan (2010) that vehicle ownership would likely still be needed to fulfill other trip
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purposes. Residents in Gatian cities also appear to exhibit lower auto ownership than in the United
States: in 34 multifamily buildings in Mississauga, Ontario, an average of 1.28 vehicles per unit was

observed (Litman, 2013).

Focusing on TOD areas, the results on average eetwahership are surprisingly consistent,
with several studies noting a range of-0.2 vehicles per household (Dill, 2006; Crowley, Shalaby &
Zarei, 2009; Cervero, Adkins & Sullivan, 2010). Crowley, Shalaby & Zarei (2009) offer a particularly
illuminative study of the effect of proximity to rail. Toronto households within 400m of a subway station
owned an average of 0.74 vehicles, while those betweeB@@O owned 0.94, and 8A®00m owned
1.04. Furthermore, as land use changes occurred in the Northegiok of Toronto, the average
vehicle ownership of households near the three subway stations in this region fell from 1.4 in 1986 to

1.18 in 2001.

TODs do appear to reduce residentsd rates of
these aremaremains quite high. In San Francisco and Portland, peak parking demand at TOD sites was 25
30% below supply (Cervero, Adkins & Sullivan, 2010). But in a survey of American cities with rail
transit only onehird allowed parking reductions based on pradgiro rail (Cervero, Adkins & Sullivan,
2010), despite parking availability being a particularly significant influence on the likelihood of owning
and using an automobile (Chatman, 2013). This suggests there may be obstacles, or a hesitance, for cities

to implement parking regulations that fit observed behaviours in rail station areas.
Impact of Parking on Development Costs in TODs

The costs of providing parking in TODs can comprise a significant portion of overall
development costs. In dense environmenthose where land costs are high, the cost of providing
parking can be higher as stalls are typically moved into structured or underground garages. For example,
in downtown Los Angeles, providing structured parking at the regulated minimum of 4 spa68sP

of gross floor area can be as much as 40% of total construction cost (Shoup, 1997). This is also true for
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residential uses: providing one structured space per residential unit can comprise betw&8%1#.5

the total cost of constructing one u¢shoup, 1997; Litman, 2013).

One potential outcome of these costs is the desire to decrease the density of development by
providing unstructured surface parking. This occurred in Oakland following the implementation of
minimum parking requirements fapartment housing, where the average density of new apartments fell
by 30% (Shoup, 1997). Similar results were found in a model of office uses in southern California, where
an increase of 1.3 stalls per 9¥3mould be expected to reduce development debsi§0% (Willson,

1995). However another likely outcome is that development would occur instead on the edge of cities

where the land needed to satisfy parking requirements is available at lower prices (Litman, 2013).

Market interest may exist in reducingrging requirements in central areas. When Los Angeles
introduced an Adaptive Reuse Ordinance that permitted converting commercial and industrial buildings to
residential uses in its downtown, the exemption from providing new parking spaces proved\pibpular
developers (Manville, 2013). Apartments were built with 1.2 stalls per unit, similar to the existing city
standard. The average number of spaces per condo unit built under the programthiad tEss than

the mandated 2 stalls per unit.

The poteritl cost savings in construction by providing less parking do appear to translate as
savings to homebuyers. A study of housing within the city of San Francisco found that units without
parking sold for 121.3% ($38,0068540,000) less than those with parkiagd lowered the median income
needed to qualify for a mortgage by $8,8®,000 (Jia & Wachs, 1999). Examining the impact of the
Adaptive Reuse Ordinance in Los Angeles, Manville (2013) found that apartments built under the
program without bundled parlgrasked $200 less per month in rent, while the average condo unit without
parking sold for $43,000 less than the average condo with parking. Furthermore, by interviewing

developers who took advantage of the ordinance, he found that the importance o¥igiens which
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allowed lower parking supply increased as units were developed to a lower stantlandrgeaffordable

market housing).

Rail Stations as Node and Place

A significant decision that transit planners face when designing rapid transit siatfwmw to
resolve the dichotomy of the station as a transportation node and as a community. The former often
entails devoting large amounts of land for parkiride lots or access by other modesus transit for
example. The latter function instead davs development that brings residential and commercial activity
into the vicinity. Even in cities with similar development patterns can pursue considerably different
policies. Calgary and Edmonton, similar in size and age of their rapid transit syktsiraté the trade
off (Cervero, 1985). Calgary ultimately favoured providing gamkiride; planners rationalized that the
loss of potential redevelopment was offset by the more pressing need to relocate parking supply from
downtown. In Edmonton, planndi@s/oured providing pulsémed buses to access the station, and felt
that Aby eliminating e-teqmmapoientialfoestaicarea davelepmdntchdss, t h e
been enhancedo (Cervero, 1985, 640 edecisiohseaemaddeci si

about the physical design of the station area, changes to the design can pose significant challenges.

Parkandride lots serve an important function in rapid transit networks. They are typically
provided with the intent of intercepti vehicle trips that are directed to areas the transit line serves
(Bol ger , Colquhuon & Morrall, 1992; Duncan & Chri
for constrained road and parking capam@mi& y to subu
Christensen, 2013, 149). Paakdride lots also extend the effective catchment area for transit stations,
extending the mobility benefit without requiring new lines; it is also considered a politically favourable
option as it & sumbeuadfthestaxgayes tvho aubgidizeeagpublic transit system have

access to it, [...] even if most people never act
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parkandrides are often a favourable option for station areas irdiemsity sburban settings where most

activity occurs by car.

One criticism that is levied against this approach is thatg@agkide may limit the opportunities
to generate ridership on transit by removing the economic incentive to get rid of a vehicle (Duncan,
2010). If parkandride is a substitute for expensive or limited parking supply in congested centres such as
downtowns, then ultimately the facility is generally only useful for those trips and does little to encourage
transit use to destinations where pagkis free and plentiful. Furthermore, a transit agency that provides
parkandride under the belief that it provides greater flexibility and faster travel time than using a feeder
bus (Bolger, Colquhuon & Morrall, 1992) may weaken the desire to improsge feeder services due to
low ridership? This unintended consequence may be further magnified if trip attracting uses exist within
the station area with padndride. Mingardo (2013) found that®% of parkandride users in
Rotterdam, Netherlands, veesimply driving to the station and then walking to their final destinations,
completely bypassing the transit line; at two stations in The Hague, Netherlands, more than half of all

users wandwalfilpamr o .

Parkandrides also pose significant chaillges to developing station areas into TODs. Providing
large blocks of land for parking purposes can create an uncomfortable environment for pedestrians can
discourage walking access from surrounding neighbourhoods (Duncan, 2011). Locatiagdyéatk lots
farther from the station may mitigate this factor, but there is evidence thempdriie users may be
more sensitive to walk distance than people walking from their trip origin. In Calgary, the maximum
desirable walk distance for pa#adride usersd LRT stations was found to be 2250m; stations which
had walk distances up to 450m showed lower utilization rates than would otherwise be expected (Bolger,

Colquhuon & Morrall, 1992).

% As discussed in previous sections, improving the quality of service is a strong factor in encouraging transit use.
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Another considerable challenge faced is that4aaudkride lots deprss market demand for TOD
in the area. Stations built without parking experienced greater gentrification effects than those with
parking (Kahn, 2007). Duncan (2011) also examined the housing value impacts of station parking. The
presence of parindride reduced the value of station area homes by almost 4%, in stations with both
good and poor pedestrian environments. In an earlier study, which hypothesized the effect of removing
parkandride on system ridership on BART, Duncan (2010) further found that statiens which
served as destinations would actually increase in ridership due to the removal of a poor pedestrian

environment.

Park-and-Ride and TOD Ridership

Parkandride lots can serve as desirable candidates for redevelopment into TODs, as they
mitigate many of the land development concerns associated with redevelogiseumdedn Section
2.5). But this process may be difficult to implement. One of the most significant obstacles is political.
Even if redevelopment does leadto anetgaininridesh ft he detri ment of | osin
constituent) is more costly than the benefit of g
Replacing parkandride with development may also lead to a net decrease in ridership on the rragitd tra

line, especially if no suitable alternative exists for former drivers to access the station.

Current experiences with rapid transit systems suggest that TODs would need to attract a large
number of new residents or employees to offset ridershipdastresult of removing paindride
spaces. Parkndride lots at rail stations typically generate betweerl(57daily boardings per stall
(Bolger, Colquhuon & Morrall, 1992; Merriman, 1998; Kuby, Barranda & Upchurch, 2004). By
comparison, station areasidents generate between 00082 daily boardings per resident (Cervero,
1994 Kuby, Barranda & Upchurch, 2004). Without replacing these parking spaces, or a significant
diversion of parkandride users to alternative access modes, TODs could requicelpnew residents

or employees per parking space to maintain the same level of ridership. This has led some agencies to
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require that prospective developers replace parking stalls near stations lost to development, as highas a 1

to-1 replacement levelWillson & Menotti, 2007).

If reductions in parking were permitted, the density of development required to maintain ridership
in many stations would be significant. In San Francisco, station area development needed to replace park
andride ridership for rost stations is estimated to have densities above 120 units or employees per
hectare, well above most such existing concentrations outside of downtown environments (Duncan,
2010). While some of these stations had density thresholds below 40 units oremagley hectare, these
were typically to be found in areas that were already intensively developed and had other supportive built
environment characteristics which reduced reliance on the automobile as an access mode. Similar results
were found by Willsor& Menotti (2007), who focused on the net fiscal change to a transit agency of
replacing agencpwned parking with development. They found that in areas which were already more
intensively built out, a market for pricing parking existed, and station aattessatives, could realize a
net fiscal benefit of losing parking in favour of development. Conversely, suburban stations where a
market for charged parking did not exist and where auto dependency on station access was high, a net

fiscal loss would occudue to lost ridership.

The availability of access alternatives is a crucial factor in offsetting potential ridership losses.
BART seems particularly dependent on auto access to its stations. In 1998, 38% of riders boarded BART
through parkandride, twiceas many as by transit; by 2010 31% of riders were still driving to the station
while transit remained unchanged (Syed, Golub & Deakin, 2009). At suburban BART stations, 80% of

riders in 1993 were drivers (Cervero, 1994).

A case for the value of alternadi¥ can be made in examining the impact of parking fees. In cities
with high parking costs and limited supply in downtowns, the introduction of parking charges was found
to minimally affect overall transit ridership (Pratt & Turnbull, 2004). In San Frameied Calgary,

among the most expensive downtown parking markets in North America (Colliers International, 2012),
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this remained true following the introduction of charged parking at transit stations; yet the response in

access mode was much different. Wiparking charges were introduced at several stations along BART,

few riders switched to bus access; most accepted paying the fee (Syed, Golub & Deakin, 2009). When
similar charges were i mpl ement-andrideouse dbppedgpaney 6 s L RT
third, yet feeder bus ridership grew by 22@algary Transit, 2001 This indicates that there is some

elasticity in station access modes when viable alternatives exist. This relationship also works in the
reverse. When a 1990 extension to Cal gamydés LRT s
facility, onethird of riders had previously used feeder buses to access the LRT (Bolger, Colguhuon &

Morrall, 1992).

Providing efficient feeder bus service can not only offer an alternative to station access, but can
also add more ridership than the provision of parkingtudy of 200 LRT stations found that each bus
route serving a station was associated with 123 additional daily boardings, the same as could be expected
from 160 parking stalls (Kuby, Barranda & Upchurch, 2004). In another study of 11 cities, LRTsstation
with parking averaged 50% more ridership than without parking, but feeder bus service was associated

130% greater ridership (Parsons Brinckerhoff Quade & Douglas, 1996).

Ultimately, supplying parandride spaces on a transit network appears to provigs henefit
to the transit system. However at the individual station level there is little compatibility between
traditional parkandrides and TOD. Much like intensified activity nodes, parking spaces should be
thoughtfully distributed in the system wiegpositive outcomes can be maximized (drawing ridership
from catchment areas not served by transit or where market interest for TOD is unlikely), while its
negative impacts can be mitigated (depressing market interest in redevelopment, creaticgatidesi

for transit improvements).
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2.5 Planning Opportunities for TOD
What can planners do to encourage TOD in station areas? The previous sections indicate that

dense development with mixed uses, improved proximity to transit and quality of travisit sdir

contribute to generating more trips by transit and active modes. Conversely, the provision of large
amounts of free or underpriced parking creates an incentive to use personal vehicles. Based on these
findings there are three areas in which plagragencies and governments can exercise significant
influence in fostering transit supportive conditions: the physical design of the transit network, channeling

market forces, and combining trangicentives with autalisincentives.
Designing Good Transi

The physical design of the transit network can have lasting impacts on the ability to shape land
use and travel behaviour. This is especially significant fodskd transit. Bus routes are limited only
by the road network; changes in routing andisergan be made over time to better reflect travel
patterns. By contrast, rail systems become permanent features of the built environment. Good planning
decisions with respect to alignment and station placement can support both existing travel patteens and

ability to shape future travel demand.

As most investment in rail transit systems occurs in currently developed areas, municipalities
must make tradeoffs between maximizing the potential for ridership and land use change, and the
financial cost of th system. One such trad# is in deciding on the appropriate technology and network
geometry of a transit line. Metro (heavy rail) systems are expensive to construct but offer the most
potential benefits to riders and land use change; widely spaced:stagntrate accessibility benefits
into a smaller area and faster operating speeds make them more competitive against personal vehicles
(Cervero, 2009). In contrast, LRTs distribute the accessibility benefit of transit to a wider area as a result
of shorer stop spacing, but have lower land use impacts due to generally lower operating speeds and thus

competitiveness with autos (Cervero & Seskin, 1995; Cervero, 2009).
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The scope of service to be offered presents anotherdaffitte planners. As discussed
previously, systems which offer numerous potential destinations are more attractive to potential riders.
Aggregate land use changes associated with transit are similarly increased with a broader geographic
range of service: each new line benefits botmtiely served corridor as well as existing lines. This has
partly explained why some singli@e LRT systems in the United States have experienced modest land
use changes (Cervero, 2009). Faced with limited financial resources, a decision to provids aqpeat

of service would lead to lower operational service characteristics.

One common result of mitigating this trade off is to follow existing transportation Hodlvay
to minimize cost, especially freeways and freight rail lines. Unfortunately swatyalignments severely
constrict redevelopment potential into TODs (Vuchic, 2005; Cervero, 2009). Pursuing an alignment
within existing transportation rightsf-way for transit first and foremost restricts the available supply of
land for development.His was a motivating factor when the Washington metro system was extended into
Arlington, Virginia: officials insisted that the route travel through a commercial corridor which was
subsequently heavily redeveloped rather than an existing freight raitticd would have avoided these

centres (Dunphy, et al., 2004).

As previously discussed, most people are only willing to walk betwee8@Q® to access rail
transit. Highway median alignments mean that not only is a significant portion of this space tievote
vehicles (Kolko, 2011), but it also occurs in the area where the accessibility benefits of transit are highest:
infreeways should go around or between urban subce
should go through theiraxesandcereral eas t o maxi mi ze convenience of
2005, 213). Much like parking lots, high traffic roadways are hostile environments for pedestrians;
discouraging both the distance one is willing to walk and even the choice to be a pedeseiaays
and freight railways also typically offer poor local accessibility, which can discourage the market

incentive for development (Knight & Trygg, 1977). Finally, providing access to these stations via grade
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changes (bridges, tunnels) can further éase the distance a pedestrian is willing to walk (Kittelson &

Associates, et al., 2003).

Another factor which arises from these particular types of alignments is how that infrastructure
has already shaped land uses, which may not be suitable for TOBeak®et & Compin (1999, 92)
not e: i t h eexibtingdamctuges i &n inportant determinant of TOD implementation, and thus
TOD prospects are heavily influenced by the align
Freight rail is typicdly accompanied by industrial uses, rarely appropriate as residential environments.
Where the land surrounding a rail transit line is unsuitable or less desirable for residential development, it

will be difficult to capture developer interest (Knight & Tgydl977; Porter, 1998).

Market Forces and Development Constraints

Many proponents of large transit projects often cite how the system will generate positive
economic impacts for their city. But this is not the case. Investments in rail doeatgédevebpment
activity, butshapethis activity (Knight & Trygg, 1977; Boarnet & Compin, 1999; Lavery & Kanaroglou,
2012). Consequently, the ability of transit to influence land use must be accompanied by regional
economic and population growth. The same is ttu@ sukregional level: transitelated growth is more
likely to occur in areas where development would take place even without transit (Knight & Trygg,
1977). One study of TOD development in La Mesa, California, found that TOD itself was only one of

manyfactors which motivated the city to redevelop in those particular areas (Boarnet & Compin, 1999).

Even in areas where market demand does exist, there are other obstacles which must be overcome
to facilitate redevelopment. One significant concern isgembling sufficient land to permit the scale of
redevelopment needed for a project to be economically viabke n#gjorstreet intersection at one
Toronto subway station, two corners which had 5 or fewer parcels of land were redeveloped while the
other tvo which had more than 25 parcels of land were not (Knight & Trygg, 1977). It would take until

2008 for another corner to begin redevelopment. In San Diego, nearly all TOD sites occurred in
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redevelopment zones which included tax increment financing addtaembly tools; the only site which
was not in one of these zones was a 38 hectare former gravel pit under single ownership (Boarnet &

Compin, 1999).

Implementing appropriate development incentives is also crucial. This extends beyond simply
zoning whid permits denser development. As the automobile will be the primary transportation influence
on land use, especially outside of downtowns, plans should be crafted to entice market interest into
providing the type of development that can overcome thisdanfla and be transind pedestrian
friendly (Porter, 1998). Some of the incentives that can promote this type of development include parking
reductions and density bonusing, which create economic incentives for developers (Kolko, 2011). Other
strategieshat public agencies can pursue include investing in infrastructure and engaging in

comprehensive TOD planning around rail stations. These strategies were partly responsible for

commerci al properties along San Diwvatugiocteaseshhars si on V
commer ci al properties along the cityds other LRT
planning intervention and mar ket forces can contr

consistent with TOD, as walsd case in La Mesa, progress can be fairly rapid. Elsewhere, barriers and

competing concerns carry the dayo (Boarnet & Comp

Financial tools present another key piece in stimulating TODs. New transportation infrastructure
typically raises thealue of land which benefits from this improved accessibility (Dunphy, et al., 2004;

Gi hring, 2009). This is especially true in the

ca

limited number of benefitting properties as aresultofwailly i mprovement 6 (Cerver o,

Governments and transit agencies have a motivation to capture some of this value to offset the significant
costs of providing this infrastructure by maximizing the development potential of these properties.
Several typs of financial tools have been created which can channel market forces to develop station

areas while creating revenue for governments and transit operators.
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The most popularly used of these is Tax Increment Financing (TIF) (Dunphy, et al., 2004;
Harding 2011). This method operates on the principle that improved infrastructure will result in higher
revenues as properties increase in value or are redeveloped. In its most common form, governments will
provide infrastructure improvements to a designatea tm®ugh debt or bonds which are then paid back
from property tax revenue generated in that district, specifically the difference (or increment) between a
propertyb6s value versus a base year. I n this way,

redeveloping an area, but improve its market desirability (Cervero, 2009; Gihring, 2009; Harding, 2011).

Another emerging financial tool is a land value tax (or spli¢ tax) (Gihring, 2009). This
method applies differing tax rates to the value of a fsardel and the value of the improvements on the
land. By raising the tax rate on the value of land, but lowering that for improvements, the overall revenue
change is neutral. But this method has two major effects on development. Property owners argsmuch le
likely to speculate on land and thus removing them from development, and more significantly, it

incentivizes improving or redeveloping land to a higher use to offset the land taxes.

Combining Transincentives and AutBisincentives

Improving the likéihood of using transit, or discouraging the use of personal vehicles, has been
shown to influence travel behaviour. Undertaken individually, the literature has shown these changes to
be modest. Simply increasing the cost of auto travel does little tdrgbsfto transit unless a reasonable
level of service can be provided (Barnes, 2005). However when combined, the likelihood of using transit

is increased considerably (Parsons Brinckerhoff Quade & Douglas, 1996; Casello, 2007).

In San Francisco, 92% oésidents within 400m of BART that worked in downtown where
parking was charged commuted by train; 45% of workers at suburban downtowns such as Walnut Creek
and Pleasant Hill where parking was charged did the same, while only 2% of workers commuted by rail

to stations were parking was free (Cervero, 1993). Similarly in Toronto, North York which is on the
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subway line and charges for parking has more than twice the transit mode share as downtown Mississauga

and Scarborough which have poorer transit serviddrae parking (Filion, 2001).

2.6 Summary
The key findings of this literature review indicate that although built environment characteristics

can and do influence travel behaviour, these alone are insufficient to significantly alter the likelihood of
modechoice unless implemented over a significant area. Rather, built environment characteristics interact
with and enhance aspects of the transportation network which creates travel opportunities. Certainly even

the densest of communities would see littlasiause if bus service was intermittent and far away.

Factors such as density contribute most to encouraging transit use by concentrating more origins
and destinations into a smaller area, and generating larger pools of potential riders which can justify
service improvements. The congestion externality produced by dense environments also contributes to
discouraging autoise as more roadway users compete for a fixed amount of space. Mixed uses
effectively encourage active transportation by shorteninglisijances. In such situations transit ridership
is a secondary product; by enabling more needs to be met without the need of a car it may be possible to

get by with fewer or no vehicles and use transit instead for trips beyond walking or cycling distances.

As more transit service is offered, and that service located closer to both the origin and
destination of a trip, it becomes filess expensive
riders are almost always pedestrians for at least onefenttip. Service which shortens the walk
distance will increase the likelihood of it being utilized. This is especially true at the destination end of a

trip where there are fewer mobility options.

Ultimately, Transi#Oriented Developments provide appmrtunity to leverage the
transportatiodand use connection to realize planning objectives, specifically in lessening automobile
dependency. The success of TOD as a development paradigm is significantly improved when it makes

meaningful improvements thé mobility options of residents and harnesses market forces. But planners
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need to be active participants in this process. The legacy of previous transportation investments continue

to exert considerable influence on land use patterns, even if thoseriameshave become largely

obsolete (Anas, Arnott & Small, 1998). With the automobile continuing to be the dominant transportation
influence in modern North American cities, planners must incentivize the use of alternative modes both

by providing improved laility to use those modes and by creating a built environment that supports them.
Simultaneously, planners should implement disincentives for auto use that will weaken its influence over
travel behaviour and land use. Finally, although behaviours andgweés may change, the built
environment changes much more slowly, and fAan env

support transit for generations of residents to c
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Chapter 3: Research Methods

The research methods utilized in this thesis reflect the exploratory nature of the selected topic.
Much of the existing academic literature into the transportation and land use impacts of rail transit in
North America focusonasmallsebs of cities from which Cal garyés |
Furthermore, these studies typically test for the significance of a few selected variables in explaining
transportation and land use outcomes; as discussed in the literature review thdsebimitt form
variables, service quality, and network connectivity. This thesis instead seeks to understand the decision
making process or philosophyi used by municipalities to guide transportation and land use decisions. A
citybs phil onstonyhhe aféorementianed variables included in other studies, but by
extension the transportation and land use outcomes associated with rapid transit. Within the context of
Calgary, this research aims to understand why such significant changes haxealized in travel
behaviour yet land use change has been ostensibly so modest. To permit this understanding, the
methodology must allow consideration of what decisimakers sought to achieve, but also the trends and
factors to which they reacted. Giverese factors, a qualitative approach is appropriate in addressing the
research questions to create a chronological narrative which demonstrates the changing philosophy
towards transportation and land use. This narrative is then used to identify keydacto n Cal gar y 6 s

experience which shaped its rapid transit system, but also to compare against modern best practices.

This chapter reviews the overarching methodol o
planning philosophy, including discussiohhmw documents were selected for analysis. Next, the
framework for defining the four eras in this thesis is examined. Following this, the station selection
process for the TOD case study is described. Finally, the chapter concludes by reviewing satimgmit

in the selected approaches.
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3.1 General Methods

The research presented in this thesis is primarily the result of a detailed analysis and
interpretation of key plans and policies adopted by the City of Calgary since the need for rapid transit was
first identified in the 1960s. With almost 50 years ohplag history to review, it was necessary to define

guidelines for a plan or policy to be included in this analysis. These include:

1 All municipal plans as required under the Alberta Planning Act. This included Municipal
Development Plans, Transportatiolams, and the Land Use Bylaw. All other plans adopted by a
municipality in Alberta must be in conformance with these documents.

9 All plans and policies offering direction for land use and transportation within a geographic scope
that includes or is likelyatinclude an LRT line and LRT station areas. These are primarily Area
Redevelopment Plans, Station Area Plans, and LRT Land Use Studies.

1 Any special study or technical plan whose scope is directed towards the development of rapid

transit or land uses imapid transit station areas.

Other documents which do not strictly fulfill these guidelines could also be added based on
determination of relevance or particular significance to the research topic. Plans which were analyzed in
this manner include those whievere referenced heavily by previously selected plans, but also those
focused on downtown or parking. Using prior contextual knowledge of the city and its rapid transit
system, these two latter factors were suspected of having a high likelihood ofdaftueplanning for

Calgarydés LRT system and warranted inclusion in t

In tracking the evolution of Calgarydés | and us
delineate eras that exhibited a cohesive philosophy to demonstrate progrékkmugh the specific
years dividing the four eras defined are open to debate, they correspond to the planning for, and
i mpl ementation of, Calgaryo6s LRT network. Each er

defined the nominal philosbpy. First, it was necessary to identify key trends occurring within the city,
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effectively creating the planning challenges needing resolution. Common trends in the eras included the
general economic climate of the city (especially boom and bust cyctes) rehaviour changes, and

general growth patterns. Second, the key policy changes are identified which respond to these trends,
either supporting and reinforcing them or seeking to counter or correct them. Finally, the impacts of these
policies are discssed, both in their immediate effects and in how they shaped trends in the subsequent

era.

In establishing a planning philosophy for each respective era, it is also possible to evaluate their
effectiveness in stimulating changes to travel behaviour aidulss by comparing them against current
transit planning best practices. These are defined here principally as the-Oraargiéd Development
school of thought which is utilized by numerous North American planning departments, but also draws

heavily fromagglomeration economics. The differences that are found in this comparison between

Calgarybdés experience and the idealized model then
guestions.
As a result, the diff er e retherin planing approach@®auniguar y 6 s

trends and characteristics, relative to the normative model then explain why the rapid transit outcomes in

Calgary have differed from expectations that changing travel behaviour and land use are connected.

3.2 TOD Casestudyi Site Selection

Following the chronological narrative presented in Chapter 4, this thesis includes a TOD case
study that contrasts station area planning in the 1980s and 2000s. The purpose of this comparison is to
demonstrate how differing plannimpdpilosophies can contribute to drastically different outcomes at the

local level. Three LRT stations were selected for analysis from the 1980s and two in the 2000s.

In the 1980s, station area plans were prepared only for stations on the South LRT line,

eliminating candidates from the Northeast and Northwest lines. Of these, Chinook, Heritage, and
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Southland Stations were considered to have the highest developmetifpatehthus served as best

cases for realizing intensification.

For the 2000s, Chinook Station was retained in the analysis. It remains as a high priority site for
intensification, but is also the only one of the three stations from the 1980s torewestation area plan
adopted. The second contemporary station in the case study, Westbrook, is on the newly opened West
LRT line. Like the others, it carries high expectations for redevelopment. Furthermore, it demonstrates the
implementation of modern @hning policy without a legacy of past rapid transit planning as with stations

on the other three LRT lines.

3.3 Limitations of Research Approach

The most significant limitation in the research methods outlined in this chapter is the absence of
the voiceof other important actors involved in this evolution. Although the plans analyzed in this thesis
speak to the Cityds planning objectives and of
still distanced from the individuals who shapedttitentent. Other stakeholders, including developers
and politicians, directly or indirectly shaped these plans. This is addressed partly through drawing on
secondary sources such as Foran (20095amdialack &\icolai (2006), as well as market research
conducted by various firms. A fuller inclusion could not be included due to constraints including the large

scope of research proposed and available resources in pursuing these voices.

The other principal concern is that the qualitative approach utilizgdimi the generalizability
of some conclusions to other contexts. Many of the factors identified as being significant in the case of
Calgary are rarely a consideration in other cities. However, while other cities may not exhibit the same
cyclical econont tendencies or specialization, this research does confirm many assertions associated

with TOD planning.

A final, albeit relatively minor, limitation stems from the historical scope of this thesis. Plans

adopted since 1990 were relatively easy to obtatheir full form, even highly specialized and technical
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documents. In contrast, some plans from the 1960s and 1970s were incomplete, and a small subset was
unable to be obtained. One result of the inability to access plans is that much of the analpsis of

transit during these earlier decades is limited to the South LRT for which the most complete set of
documents was available. As this line was also the most comprehensively planned of the first three, the

analysis should be considered as representafithose eras.

3.4 Summary

This chapter reviewed the research methods that have been applied in conducting this study.
Utilizing a qualitative approach, this thesis seeks to construct a chronological narrative which places
Cal gar y6s r a pithoh abroadenptanning contegti Bg conducting a detailed analysis of
plans and policies since the need for rapid transit was first identified, it is possible to understand what the
City aimed to achieve by investing in LRT and how this view has evaiviba: last 47 years. In
interpreting these plans, cohesive planning philosophies were constructed that tracked this evolution.
Finally, in comparing these philosophies with the best practices identified in the literature review,
conclusions are drawn wdti explain why land use changes in Calgary associated with rapid transit have

differed from normative expectations.
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Chapter 4: The Evolution of Planning in Calgary
Calgary is a city that has historically been shaped and moulded by the railwayrilfddeoathe

Canadian Pacific Railroad (CPR) in 1883 quite literally redefined the city, moving the townsite westward
from its original location east of the Elbow River in present day Inglewood to concentrate along the new
rail siding. Much of the earlyrgwth and development of the city followed the railway: Ogden, an early
suburb, grew around the CPR yards southeast of the downtown. By 1914 streetcar lines operated by the
Calgary Municipal Railway (forerunner to Calgary Transit) linked the core wittuligrbs: Ogden;

Mount Royal to the south; and Bowness and Montgomery to the-wesh

Following the Second World War Calgary, like many other cities, was growing rapidly with
postwar resettlement. However, the discovery of oil in Leduc in 1947 magthifsegrowth considerably:
the cityds dqivtlpeumdxtal? yearato 294,984 The majority of this growth occurred in new
autooriented subdivisions. With spreading subdivisions and rising incoamsbuting to higher auto
ownership  C a k tgaaspoytadion system was increasingly congesteddtruggling to provide

necessary infrastructure for nears

Despite the population growth, public transit in the jwest periodsuffered The last regular
streetcar service ended in 1950. Annualdtexe Passengers decreased 25% between 1957 anari®64,
annual per capita rides fell from 125 to 67 over the same period (City of Calgary Engineering
Department, 1967). It might have been that public transit would have largely been allowed to continue to
degrade but for the desire on the part of the City to retain downtown as the primary center of employment
and retail activity in the city. With the number of trips into and out of the downtown core expected to
increase by 75% from 1966 to 1986, existingdway capacities were expected to be reached and well
surpassed (City of Calgary Engineering Department, 1967). It is in this context that the City of Calgary
embarked on a planning process that would result in its current rapid transit system, a LigfariRéi

(LRT) system that the City hoped would redefine the city by rail once more.

51



This chapterreviest he evol uti on of t h philo€dphy,spedficallyavdH gar y 6
respect to transit and land use plannifige aim is to provide an undéanding of the decisions that were
made which shaped the form and function of public transit in Calgary, and their effect on changes to land
use (or lack thereof). The chapter is divided into four sections: Inception-{B¥&), First Generation
(19761990), Evaluation & Transition (1992000), and Second Generation (2g06sent). Critical
themes covered in each section include: The Role of Downtown, Transit Planning and Service, Land Use
Policy, and Parking ProvisioAll four of these themes reveal portant decisionehich were madeand
trends whichinfluenced these decisions, that together shaped this evolution. More importantly, they
provide explanations as to why Calgary was so successful in generating significant ridership on its LRT

system and st had such modest land use changes at suburban stations.

There are several findings demonstratethisdiscussion. The LRT system did stimulate land
use changes in station areas, but these were primarily concentrated in the downtown core. The City of
Calgary has held a consistent policy view fla@bured centralizing office employment in downtownd
hasonly recently taken steps to permit maignificantly-scaledsuburban office centres. Furthermore for
much of the period discussetlis view was mirrored by market preferences. Office firms continued to
locate downtown, and only when the costs of deimdgpecame significant during the economic boom of

the 2000s did the suburbs become a desirable and competitive alternative.

Land use changes at suburban stations were much more modest. This finding is attributed to
several reasons. The first three LRels were planned in a period of ragidwth, both in downtown
employment and suburban expansiohnisTied the City to select routes that could provide as much service
as possible for a low cost, and as such the resulting alignments were often in e lihdted
potenti al for intensification. Further mor e, t he C
suburban stations provide paakdride spaces to offset spaces in the core. Finally, although some
stations had market pressures formnsiécation, the economic bust and subsequent stagnation that

coincided with the opening of the LRT system suppressed this demand. In the following years the City

52



permited substandardevelopment to occur in station areas, reducing the availability dfsthan

market conditions did improve.

4.1 Inception (19661976):
The first mention in planning documents of the need for rapid transit service is found in the 1966

Downtown Master Plan. This bagthe proceswhichresulted n Cal gar y6s #tsRT net wor K
di fficult to understand the Cityds philosophy on
transit was expected to have a significant impact on land use patterns both in downtown and at suburban
stations, an@lsoaccommodate an increasipgrtion of future CBDBoriented travel. On the other hand,

plans also portrayed transitasecondary concern in meeting the demand for travel to downtown. The

future of transportation in downtown Calgary was to be oriented on a ring of freeways.

4.11 The Role of Downtown

Downtown Calgary in the 1960s was viewed in a similar manner as downtowns in many other
North American cities in the period. D.J. Russell, chairman of the Planning Advisory Committee, spoke
of downtown: ATher e Qalgarythatisyexciting or tnteresting: ther®is mucht theatwv n
is drab and depressingo (City of Calgary Planning
mindset of planners was on urban renewal schemes. More specifically, planners recognizecettat whil
residential population was decreasing, the downtown had enormous potential for the city in terms of

employment and as a shopping destination.

With the discovery of oil in Leduc in 1947, many petroleum businesses came to Alberta. The
Barron Buildingle | ped create the first fAoil patcho in the
demand within the city. In 1966 the City projected that employment in downtown would increase from
34,600 to 59,500 over the next 20 years, nearly doubling the denmasftide space (City of Calgary
Planning Department, 196@s a result, trips entering or leaving the downtown area were profected
increase by 75% by 198@/ith the existing transportation network insufficient in meeting this demand,

planners prepareih expand network capacifZity of Calgary Planning Department, 196@/hile the
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1966 Downtown Master Plan did serve as the beginn

transit was not envisioned as tiremary means by which new travel woulddsommodatednstead,

the 1966 Plan focused on freeway expansion.

The key infrastructure meant to relieve congestion in the downtown was a ring of freeways

encircling the core area, accessiagye perimeter parking garagésap 2).Thenorthern portion of this

freeway, termed the 6Downtown Penetratord in the
of Aunderperformingodo residenti al housing bet ween
el imination natdwn.Cal gar ydés Chi

Centre Street

10th Street W \ '
‘ Edmanton Trail

Downtown Beltway 50 iy

- &

14th Street W

Bow Trail

»

CPR Mainline

“ f ‘ Blackfoot

14th Street W 4th Street W Macleod Trail Expressway

Stephen Avenue
Pedestrian Mall

Parking Areas

Rapid Transit

Intensive Office Core

Map 2 - Transportation Concept Plan for Downtown Calgary
(Adapted from City of Calgary Planning Department, 1969

The Downtown Penetrator was ultimately rejected as a result of community opposition that
mirrored famous exaples in Toronto and New York, but the clear emphasis was on facilitating
automobile access to the core. Rapid transit was intended to play an ancillary role that would largely be
restricted to overflow during peak commute congestion. As evidence ofahisnmg philosophy, it is

telling that the introduction fTheHeahadOyCitesr begi ns
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iwe cannot force people into any action they d

mass transportation, theyjus wonét do it . I f they donodt wi
of fer in opportunities, attractiveness and

of Calgary Planning Department, 1965,

Further, a commissioned reportto studyitai t publ i shed one year |

circumstances, the automobil e wild|l continue as

Curtin, 1967). It was clear that the city had adopted a philosophy that the automobile would be the

primary method of access to the downtown, and should be accommodated thoroughly.

4.12 Transit Planning and Service

The emphasis on the automobile in meetihg | g &uturg iavel demand was evident in
ridership projections fathetransit network. Even with rapid transit, the citywide transit mode share was
expected to decrease from 13.2% of all trips in 1967 to 11.5% in 1986 (City of Calgary Engineering
Department, 1967). Howevamplementingrapid transitwvas expectednprove tansitmode share for
downtown commuting tripsAs several decisions needed to be made for the rapid transit system, the
choices made by the City reflected this functionl967, 29.6% oflowntownwork trips were made by
transit; by 1986 planners expectaibs to increase to 41.9% (City of Calgary Engineering Department,

1967).

The most significant of thegskecisionsvas whetheto prioritize corridors with significant current
transit demand, duture high growth corridorsThe planned network was envisadl to travel along four
corridors wich demonstrated this dichotomyh@ northern and western proposed lines skrve
communities withhigh ridership(Map 3), but almost 78% of future population growth was expected to
occur in the south and nosthest trang corridors Simpson & Curtin, 196j7 Although pgannersnoted

that all four proposed rapid transit corridors were suitable candidates for improvement, only the north
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west and south corridors were carried forward for cost and revenue analysis (City of Calgary Engineering

Department, 1967).

The Cityalso needed tohoose a preferred Map 3- 1964 Transit CBD Desire Lines

(Simpson & Curtin, 1967)

technology. Simpson & Curtin (1967) had originally
advocated for an elevated monorail system operating
pneumatic tires (Simpson & Curtin, 196With an at
grade alignment selecteskg section 43), the City
opted to comparBuswaysand Light Rail Transit. i

Operating on the basis that the south corridor requirec ]

improved transit that could offer faster service to the

downtown core, and a capacity of 5,e00000 persons
per hour per direction, a report strongly endorsed the

selectionof Light Rail Transit as the desired technology \ s

AN

7 A(V\"l rere 7
O AN L
RagS e VT POAS, T 1964 TRANSIT TRAVEL CORRIDORS
——

(City of CalgaryTransportation Department, 1976b RN ‘ A &y}

While sharing similar capital costs, operating costs for LRT were noticeably lower in meeting projected

demand: choosing LRT would save between $1.275anifind $2.853 million per year over a Busway.

With planning for the rapid transit system underway, City Council directed Calgary Transit
System (CTS) to provide an interim service that would improve transit service in the eventual rapid transit
corridors(City of Calgary Transportation Department, 1974a). This directive was given in order to test
the impact that rapid transit might have on élawvabits and mode sharkhe result of this was the Blue
Arrow Bus Express System, beginning service in Septe@®&2. The original routes approximated the
eventual alignments of tHature Suth andNorth-WestLRT lines, with parkandride facilities at
McMahon Stadium in the norilvest and Heritage station in the so(lap 4). From these terminal

points the routes offered limited stop service to the downtown core.
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Initial results were tepid. But with steady marketing efforts daily ridership grew: from 3,360 at
launch in September 1972, to 6,233 in February 1973, and 9,577 at the end of the test phase in November
1973 (City of Calgary Transportation Department, 1974a). As familiarity with the service grew so did the

public perception of its utility, as the Compemsive Review noted:

AnThe Blue Arrow System was found to be very fa
people in the Blue Arrow corridor. [...] It was found that the public would like to have a similar
type of service in their residential areath acitywi de i ntegrated system. o

Transportation Department, 1974a, 26)

Two surveys of riders were conducted in
1973, the first on February 14, teecond on

November 7. Thefound that theBlue Arrowwas W

12111
guite successful at diverting trips onto public transit,

with 24.5% of respondenis Februaryhaving

previously commuted either as an auto driver or
110

passengerand a further 13.2% in November (Citly
Calgary Transit
Blue Arrow

Over 95% of users accessed the system either by ~ EXPress System
1981

Calgary Transportation Department, 1973b, 1973c).

walking or transfer from another bus. Both surveys
. i . Q Park and Ride Lot
also found that the service was attracting choice use

half of the riders in the first survey, and ttords in
Map 4 - Blue Arrow System 1984 Hubbdl &

the second. Colgquhuon, 2006

The Blue Arrow system was an important step in building ridership for the eventual rapid transit
system, while providing technical and operations feedback for Calgary Transit System. The popularity of

these routes generated senlieel increases, and in October 1973, new routes were introduced that
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served corridors in the norrast and west. The system remained popular until being replaced by the LRT

system in the 1980s.

4.13 Land Use Policy:

Few planning documents during this iperdirectly speak to the land use impacts, potential or
ot herwise, that wer e expectRutthefewassign@canitdissananées r api
between plans which projected significant intensificationthadeality of growth patterns the city.
The transportation engineers retained to study transit for the original CALTS study, while propounding
the primacy of the automobile, took a dramatic stance on the land use impacts of rapid transit by drawing
on the experience of Toronto, whibhd opened the Yonge Street subway 13 years earlier. They advised
that there Ahad never been an unsuccessful rapid
of the Canadian Association of Real ni@bahragide Boar ds
transit system never earned a dime, it would still pay for itself a thousand times over through beneficial
i mpact on real estate values and increased assess
seemed to extend to planners at@lity of Calgary, who confidently predicted that up to 100,000
residents of a projected 1986 population of 775,000 could be accommodated in high density residential
development surrounding transit stations (City of Calgary Engineering Department,Big6Beyond
conceptual maps of citywide growth patterns that designated clusters of medium and high density
residential along rapid transit lines, these residential forecasts were not substantiated with detailed

analysis.

The lack of specific treatment of lkhmise impacts extended well into the 1970s, even after the
final alignment of the south line had been approved in 1975 by City Coupdiites to the CALTS that
focused on the rapid transit systathmade specific mention of expected positive land ugadts as a

result of rapid transit, but noted the lack of specific direction or study of these considerations:
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iMany i mportant iimplications have not been, an
urban form study is therefore urgently requiredtecpeoe d concurrentl y with s\

(City of CalgaryTransportation Department, 1976b

AFi nal route selection will await | and use pl a

alignments wil | OaganeTxaaspdrtatienddapinent, ©i78cy o f

While a land use study for the South LRT line would eventually be conducted in the early 1980s,
it seemed the need to construct the rapid transit lines to serve a rapidly growing city were a more pressing
concern for the city than the imgta on the existing built area. The City faced two competing forces when
faced with prioritizing rapid transit lines for construction: providing service to high growth corridors and
providing improved service to areas with high existing transit ridershipadd. Nearly 80% of future
population growth was expected to occur towards the northwest and south. But existing ridership was
strongest in two other proposed rapid transit corridors: west and north. The City opted to give priority to

new growth corridors

This position was further demonstrated whies horth corridor, receiving a low priority in the
1967 Calgary Transportation Study despite high ridership, was altogether deleted in the 1970s. In that
decade, City Council permitted the development of The Properties in northeast Calgary which had not
been previously targeted for residential development. In conjunction with the rapid growth of
employment east of the Deerfoot Trail expressway, this created a third major growth corridor in the city
and was a significant factor in a neghsterly LRT alignrant replacing the original northern route (City

of CalgaryTransportation Department, 1976d

The need to extend improved transit service into these high growth corridors made the cost of the
system a primary concern for the City. rapid transit was a new concern, rigtitways had not been
preserved to accommodate the lines. Simpson & Curtin (1967) noted that Calgary had many existing

freight rail rightsofway t hat coul d permit constr uchetveem of 7r ap
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available rightoffway and convenient tr aAlthoughtheaoonsutantsk er s and
proposed an alignment for the South LRT which addressed these concerns, the City ultimately favoured
building the LRT through an existing CPR freigbtridor (City of Calgary Engineering Department,

1967;Map 5). This corridor certainly offered considerable cost savings, requiring minimal property
acquisitions and the opportunity to providegeide service (although these savings were not

enumerated)t offered limited potentiain shaping land use change. According to Simpson & Curtin

( 19 6 7 the @PR Jine rurining south from the CBD is better situated than other routes but still
bypasses most of the major t rCunirel1967g26)hhes alignment s t o t
was eventually officially selected in 1975, which wasswprisinggiven that all transportation priority

studies until then were conducted using this corridor (City of Calgary Transportation Department, 1976a).

Map 5

MAP: PROPOSED RAPID TRANSIT ALIGNMENT
(SIMPSON & CURTIN, 1967)

]
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South LRT (as built)
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The land use impacts of LRT were not a prevailing concern during this period due to several
factors. The rapid growth of the city contributed to rapidly worsening traffic congestion, especially to
downtown.As a result, rapid transitould need to be quickly extended to serve high priority growth
corridors to mitigate these impacts. But more importantly, it was the result of two broader policy views on
the part of the City. First, the City strongly favoured maintaining a centralfied core. As a result
transportation infrastructure, especially transit, was focused on facilitating trips into and out of this area.
Secondly, and in direct contrast to projections of intensification in station areas, the City supported new
suburban grath by approving largscale subdivisions such as The Properties and in growth corridors to
the northwest and south. These policies favoured adosat approacto rapid transit planning thatould
extend service as far as possible into these corridstgooort travel to downtowWith little appreciable
difference in the relative accessibility to downtown between inner suburbs and new subdivisions, and
considerable land available for development in the latter, there was little incentive for the méo&es t

on station areas.

4.14 Parking:

A final theme to explore in this era is the treatment of parking. With daily vehicle trips into and
out of the Central Study Argaojectedto increase from 190,000 in 1964 to 458,000 in 1986, extensive
new demanddr parking would be generated (City of Calgary Planning Department, 1966). This trend
was reflected over the next 7 years, as transit mode share to the downtown fell by 20% while overall trips
into and out of the downtown increased by 23% (City of Calgaapsportation Department, 19741bhe
number of parking stalls increased even more quickly, rising by 30.4% to 25,823 in 1971 (City of Calgary

Transportation Department, 1974b).

The relationship betwegrarkingsupplyand transit ridership didot go unoticed by city staff.
In 1972, City Council approved Development Controli&y 8600 (City of Calgary Planning
Department, 1972). This new land use bylaw introduced two significant concepts thed tioerbasis of

downtown parking policy for the next 4@ars: reduced parking requirements for new development, and
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a limit on how much of that parking requirement could be provided on site. The goal of these policies was
al so clear: fptovide parking wasitd fosterarangitnudeanrthe Downtown( Ci t y o f

Calgary Transportation Department, 201-B3)6

The new policy required only one parking space per $4®mross floor area, nearly three times
as stringent as the old standard of one stall per workstation (approximaté)y(6@ignof Calgary
Transportation Department, 2011). Furthermore, only 20% of thesevetadipermitted on site. The City
instituted a casin-lieu policy that would collect money for the balance of the required stalls, which
would be used to construct publicly accessjiaeking garages on the downtown periphery aldhgrisi
9" Avenues S. The bylaw also benefited from parking economics during this period, and was broadly

supported by developers:

AAt the time, par ki ng-prafitable congpenent developnmente x pensi ve
Reducing the amount of parking required helped both the City and developers achieve their own

goal so (City of Calgary Bransportation Departm

Parking policy developed during the 1960s and early 1970s was significant in lalysigrgial
groundwork for future parking policies. The city identified that parking oversupply in downtown was a
significant contributor to decreasing transit ridership, and moved swiftly to enact bylaws that would
counter the trend. Coupled with improvBllie Arrow transit service, within eight years per capita transit
ridership would exceed 90 annual trips (City of Calgary Transportation Planning) 2808vel not seen

since the late 1950s.

4.15 Summary
The initial phase of planning for Calgaryds r a
Beginning as an ancillary to the transportation network serving the downtown core, the relative

importance of the transit system began to grow as planned rpaaywavements were successfully
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challenged and deleteBurthermoreinterim projects such as the Blue Arrow demonstrated the viability

and desirability of improved transit service.

Certainly a key issue that emerges from #msisa lack of serious tegration between the
transportation and land use aspects of the rapid transit sybteamsit lines to the north and west
corridors had been prioritized instead, the increased accessibility benefit in a built up area with strong
ridership would have Kkely attracted developer interest and stimulated intensification in station areas.
However, land use policy established by the 1963 Calgary Generdl Bhahsubsequent General Plans
adopted in the 1970sstrongly supported lowlensity suburban expansi¢fforan, 2009). The rapid
growth expected in these areas led staff to prioritize rapid transit service in these corridors to

accommaodate trips to downtowhhe following eras examine the repercussions of this disconnect.

4.2 First Generation (19761990):
The late 1970s saw the beginning of the next significant building boom for Calgary and

population and employment growth in the @iceleratedonsiderably. Population increased by 16.5%
between 1971 and 1976, and by 26.1% from 1976 to 1981 to star2| &4 &9T his period would also see
remarkable changes to the skyline of downtown Calgary as humerous large office projects were
completed. Employment in downtowgnewfrom 35,000 in 1964 to 52,000 in 1976 (City of Calgary
Planning Department, 19d8 This @mled however to the 30,000 new jobs which were added in the next

five years, reaching 82,300 in 1981 (City of Calgary Transportation Department, 1985).

As the city grew during this period, City Hall undertook a review of major planning documents.
A new Downtown Plan was released in 1978 which shifted the transportation focus to transit, while a new
Municipal Development Plan (MDP) was passed in 1979 which provided direction on managing growth
in the city. Changes in transportation planning during this geviere primarily reflected in the ongoing
CALTS series of documents, including two Transportation Improvement PrioritieS{@ity of Calgary

Transportation Department, 1979a; 198H)e planning documents published during this period reflect
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both the hgh levels of growth being experienced, but also a reaction to the planning principles that

predominated in the 1960s.

4.21 The Role of Downtown

The 1978 Downtown Pl an b e gl866 Ddwgtows MasteriPlalg cat ego

based on thphilosophical premises of urban renewal and shpghways, is obsolete and provides a

very inadequate tool for dealing with most of the
Department, 1978a, 2). Where the original plan emphasized thpesson desiring to drive to

downtown would be accommodated, the new plan recognized the negative implicationpalish a

would have on the core: requiringwroadways anéxtensive land for parking uses, and limited rights

of-way that would necessitapeoperty acquisitions and demolition.

In the place of accommodating the car, transit was now considered as tlkean@dileaneans of

accessing employment in the core. Roadways entering the downtown in 1976 were already at 90%

capacity (City of Calgari?lanning Department, 1978a) rigure1 - Proposed Linear Core, 1978 Downtown Pl
(City of Calgary Planning Department, 1978a, 79
The future LRT system was seen as the key piece of

transportation infrastructure that would setmaavel INTENSIVE

DEVELOPMENT
™ AREA

|

demand tdahe core anghermitland use changes and

intensificationin downtown. To this end, the e

o . PARKING 5 AVE
Downtown Plan envisioned a linear core that would R T R S o
21 2| | commenciaL core | o] @
- . , SN W 1S CSSRT Y SR B IGTENET S G G P S
centered within a two block radius of the LRT line. 5 Gl LIGHT RAIL TRANSIT sysTEm k| £
o of T loavE . | o
Parking uses would be ditted outside of this zone _PARKING 10 AVE |

(Figure 1).

Even with the planned intensification in the core, city planners recognized that the constrained
transportatiometwork and increasing levels of congestion could liatitre growth downtown. The 1978

Calgary General Municipal Plan introduced Bedanced Growth Strategyhich sought to increase the
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degree of office employment in suburban areas, concentrated @piti¢ransit lines to the south and
northrwest (City of Calgary, 19). However, there appeared to be a lack of market demand for suburban
office spae: areport in 1979 found that less than 2% of offices located in downtown were interested in
relocatingto the suburbs (Urbanics Consultants, 1979). The authors felt that the LRT system, rather than
supporting office growth along LRT corridors, would instead consolidate the downtown as the primary
office market in the city. Employment growth in downtown dgrthe boom of the late 1978spported

this claim.Planners had projected that by 1986, 60,000 jobs would be downtown; in 1981, the number of

actual jobs was 82,300 (City of Calgary Transportation Department, 1985).

This high rate of growthame to a suden halt in a recession. For the first time since the Great
Depression, Calgary had a net population loss in 1983 and 1984. Downtown employment growth all but
dissipatel; only 4,400 new jobs were created between 1981 and 1991 (Calgary GoPlan, 1994aghAltho
some new office towers continued to be built, including the-thkbest Petro Canada Centre in 1984,
many more projects became victims of the economic downturn. Developer speculation had led to many
residential properties being purchased and cledru goeriphery of downtown; when the development
market stalled, many of these sites became surface parking lots for downtown commuters (City of

Calgary Downtown Planning Division, 1995).

4.22 Transit Planning and Service:

This was a very active era whnsit planning in Calgary. Until this point, the focus had been
primarily on the South LRT line as the Transportation Department gained experience with planning and
managing for a type of infrastructure new to the city. Certainly the scope of workltmbeavas daunting
for a department which was constructing its first rapid transit line in 1978. On May 25, 1981, the South
LRT line operd quickly meeting the ridership goal of 40,000 daily riders (Hubbell & Colquhuon, 2006).
The Northwest LRT was idenigfd as the next priority fazonstruction but studies also had to be

completed for the Northeast and West LRT lines.
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The priority and staging of the two northern lines demonstrate the turbulence of
S infrastructure provisioi thisera The 1979 Transpation Improvement Priority Study
Update called for the Northwest LRT to begin in 1982 to the University of Calgary (City of
Calgary Transportation Department, 1979a). In July 1980, City Council approved the Northwest LRT
Functional Study to support the ginal priority. But therecommended alignment, which passed through
the established community of HillhwSunnyside, drew considerable community opposition, causing the

project to be delayed (Hubbell & Colquhuon, 2006).

In response, planners quickly gbil to the Northeast LRT line. Originally not envisioned until
the late 1980s, the Northeast LRT Functional Study was completed and received construction approval in
July 1981 (City of Calgary Transportation Department, 1981). Nearly coincidentallyyvibede
Northwest LRT Functional Study was approved in 1982 permitting construction to begin. The Northeast
LRT line would open in 1985 to be followed by its Northwest counterpart in 1987, in time provide access

to venues for the 1988 Winter Olympics.

As the northern LRT lines were being prepared for construction, the Transportation
— Department moved to protect a future alignment for the West LRT. West Calgary was
growing and several new communities were planned at the suburban edge. This work
provided the oportunity to be proactive in protecting a future rigfitway. Sections of the alignment in
new areas were protected as early as 1978 through the Strathcona Design Brief, and in the built up area of
the city west of 37 Street by purchasing land on thethoside of 1% Avenue S (City of Calgary

Planning Department, 1978b; City of Calgary Transportation Department, 1979b).

The remainder of the alignment from™3treet to downtown remained undetermined.
Transportation rightef-way between these two piw$ were relatively constrained by existing
communities, the CPR mainline, an escarpment and freeway interchanges at the intersection of Bow Trail

and Crowchild Trail. In 1979 City Council tasked the Transportation Department with preparing a
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comprehensiveeview of the West LRT, resulting in the 1983 West LRT Functional Study (City of
Calgary Transportation Department, 1983). The goal of this report was to determine the optimal
alignment for the future line, considering: the impact the line would haverosusding communities;
land use implications; role within the wider transportation system; and costs. Two alignments were
evaluated on these stated godMs 6): the first utilizing the Bow Trail corridor, the second turning
southward after downtown algri1" Street W before turning westward ori"/&venue to meet the

approved alignment at 3Gtreet W.

Map 6 - Proposed West LRT Alignments (Adapted from City of Calgary Transportation Department, 1983, 13)
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The 11717" alignment would serve existing communities that were already relatively dense,
especially the western part of the Beltline. This alignment also had higher forecasted ridership, expecting
52,000 daily passengers versus 42,000 in the Bow Trail alignm&@tliy On the other hand, it would
be much more disruptive to surrounding communities, and cost more ($249 million versus $209 million
for the Bow Trail alignment). The Bow Trail alignment had many other advantages: it would serve areas
west of downtown thawvere targeted for redevelopment, including Westbrook Mall and Sunalta which

had an Area Redevelopment Plan approved in 1983 (City of Calgary Transportation Department, 1983).
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Given the linebés relative | ow prmactuntltt9g8. Inpl anni

that year, an update to the West LRT Functional Study was published, including new cost projections as
well as ridershigorecasts based atata collected on the operational lines (City of Calgary Transportation
Department, 1988). A majj consideration was the lack of density in new communities. Where the 1978
Strathcona Design Brief had anticipated 54 persons per hectare, it was building out to only 40 persons per
hectare. In conjunction with data collected on the operational Southih&planners adjusted daily

ridership projections to 28,500 on the northern Bow Trail alighment and 30,000 on the souffiefh 11
Avenue alignment. The gap in costs between the two alternatives narrowed. The Bow Trail alignment was

estimated to costZ¥0 million, while the 19/17" alignment would only cost $8 million more.

Despite these changes, the 1988 Update maintained the same recommendation as the 1983 Study
for a Bow Trail alignment, citing improved service, fewer impacts on surrounding catieapbut also
emphasizing Athat the redevel opment potenti al of
Transportation Department, 1988, 12). Council agreed, approving the entire West LRT route as
recommended on October 17, 1988. Dedpi¢cassertions of the importance of redevelopment in
choosing Bow Trail as a preferred alignment, and five years for potential study, a land use plan had yet to
be initiated. Furthermore, the alignment of the line itself at the Westbrook Mall site hadget

determined, nor had discussions been held with major landholders in ttiMaped).

Map 7 - Proposed LRT Alignments at Westbrook Mall (City of Calgary Transportation Department, 1988) 33

........

37 STREET SwW

37 STREET SW.

37 STREET SW

=
7
-
w
w
@
=
17}
)
M

33 STREET SW.
g
33 STREET SW.

£

17 AVENUE SW. e ,", — e 17 AVENUE SW
=

68



With the establishment of thmse system of three rapid transit lines, and planning conducted on
the fourth, planners updated the Transportation Infrastructure Priority Study in 1985 (City of Calgary
Transportation Department, 1985). Perhaps indicative of popular public receptierSouth LRT, the
1985 Update found that extending the LRT lines was a top 3 priority for residents. The Northwest LRT
extension to Brentwood was considered especially significant because it offered the firsRi#ek
facilities on that line, to captugito users beyond the transit catchment aidasCity felt that parland
ride was an important service to provide in meeting the transportation objectives of the LRT system. But
providing this supply also creata tension in the station area between its function as a node and place;
this tradeoff is discussed in later sectiofihe extension of the Northwest LRT to Brentwaeas
opened for service in 1990. Other extensions were postponed because the ecoessimwdich
began in the early 1980&d begun to make itself felt; grants from The Province of Alberta which had

fundedtransit capital projects werggnificantly reduced by the late 1980s (Hubbell & Colguhuon, 2006).

With economic growth and transihprovements ahead of LRT servic@lershipwas resurgent
in the late 1970dncreasing fron67 trips per capita in 1967 to 90 at the opening of the South ibRT
1981(City of Calgary Engineering Department, 19€1ty of Calgary Transportation Departmgnt
1993a). Transit mode shanadalso improved by the beginning of the 1980s, accommodating 20% of

total work trips and over 43% to downtown in the AM peBalyle 1).

Transit Mode Share (%) Transit Ridership | Personal Vehicles
Downtown AM |Entering Downtown | Entering Downtown
City-wide Peak (AM Peak) (AM Peak)
1971 15.3 29.2 6,700 11,100
1981 20.2 43.2 17,400 14,600
Source: City of Calgary Transportation Department, 1993b

Table 1
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While these positive trends were welcome, and couatprojections made in the early 1970s,
transit ridership was still primarily driven by downtown employm@&his reliance on the downtown
market was readily apparent with the onset of the recession. Ridership which had totaled 53.5 million
annual tripgn 1981fell by 15.9% in only 3 years (City of Calgaryanhsportation Planning, 2003)he
recession also did more than curtail downtown employment growth. Faced with lost revenue, the City cut
back on transit service. Transit operating hours per caglitayfalmost 20% (City of Calgary
Transportation Planning, 2088 Althoughtransitridershiplosses wersteadily recoupdby 1991, this
was primarily driven by population growth: after peaking at 90 trips per capita in 1981, per capita
ridership dropped to the mitDs and remained so for the next 15 years (City of Calgary Transportation

Planning, 2008).

4.23 Land Use Polig:
The late 1970s and early 198&mw a shift in land use policy that seemingly favoured
intensification, but had difficulty being put into practiéenew Planning Act was passed by the Province
of Alberta in 1977, which authorizetew development contifor municipalities, especially the
provision for a new Direct Control (DC) land use distiichew General Municipal Plawasalsopassed
bytheCityi n 19 7 8 cBalanted GrowthoStrategydo i whi ch on t he surface el
growth within the existing area of the city. Finallglanners also undertook a comprehensive Land Use

Study for the new South LRT to substantiate the land use claims put forward in the previous decade.

One of the more significant changes in the 1977 Planning Act wasttheduction of a DC land
use district. Nelson Medeiros (2011, 4), a senior
di strict forms part of the | and use bylaw but 1is
regulation that permitdevelopment to be regulated in any manner council considers necedsisy
broadened the scope of what council could require of prospective developers, but also gave greater

flexibility in resolving planning issues compared to conventional zoning deggs. Direct Control
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districts would be used extensively within downtown, but were also applied to lands surrounding the

rapid transit system.

The flexibility of the new land use district had significant potential in supporting the land use
goals of thel978 Calgary General Municipal Plan. This plan had called for increasing density, not just in
the inner city and along the future LRT network, but in new suburbs as well (City of Calgary, 1978).
However, plans were already approved for subdivisions wduald accommodate over 240,000 new
residents (Foran, 2009). Moreoyerh Balaficed Growth StrateQy by whi ch i ntensi ficat
encouraged within the existing area of the city had been significantly weakened from its original intent
(Foran, 2009)The Strategysought to distribute the 120,000 new residents expected by 1991 which were
not accounted for in existing community plans. Two scenarios were highly favoured by City staff, calling
for more than half of these residents to be accommodated within the eargingf the city, and
necessitated minimal annexation of new suburban land. As approved, the Strategy instead redistributed
most of this growth into new suburban communities and significantly increased the land to be annexed.
Foran (2009120 argues thathis was the direct result of political pressure brought by develagers
had specul ated on | and outside the city boundary,
firmly advocated in the favoured two strategies [to be] sacrificed fortincation of the status quo

through widespread outward devel opment. 0

With construction starting on the South LRT in 1978, planners finally turned to conducting a
review of current land use and potential impacts in the coridirough the resulting LR Bouth
Corridor Land Use Study (City of Calgary Planning Department, 1981) recommended many policies
which are consistent with modern TramSitiented Development planning, it lacked a meaningful
implementation strategy to encourage appropriate develo@ndrdompliance with land use objectives.
Furthermore, by enacting station area plans at all South LRT stations, it would make it prolitematic
focus development into the most marketable andale creaing inflated expectations for intensification

that ould not be supported by the market.
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The framework of the Study is quite similar to modern TOD plans. Planners focused on areas
within 400 metres of individual LRT stations, and recommended using DC districts or creating a new
LRT district to support landse objectivedmprovements were to be made to pedestrian infrastructure,
and the potential for parking reductions was discussadhermore, higher density projects which might
be proposed beyond this radius would only be considered if they did matidegge marketability or

development pressure on lots within the station area.

However, the Study lacked a clear implementation strategy. Consultants part of the planning
processhad ncour aged the City to est ab thatangongirderestedi es an
is dealing with a known quantity. This in itself would remove one of the attendant risks of real estate
devel opment o0 (Urbani cs Coarbomted farther ks highligbtinigthe. The <c o

importance of providing cleatirection through appropriate zoning:

AThe only incentive required, i f any, is the p
form of comprehensive d&d ed opmleand wliitsh rda cdp esalic
plan indicating design, el use types and densities, while allowing individual developers to

formul ate their own ideas within this framewor

(Urbanics Consultants, 1979)

Despite these recommendations, thgyleage of the plaoreated many obstacles to development.
One of the most significant was the desire of the Citgtain considerable discretion in development
approval by evaluating each project on a dasease basisl his was especially true when the City
amendedthetSudy in 1982 with the provision that Athe r
400m radius of the [LRT stations] be undertaken by the land owners rather than by the City as originally
recommendedo (City of Cal Byld84, ofP0 razoning apglicafibesp ar t me n t
proposed, only 5 were city initiated (City of Calgary Planning & Building Department, 1984).

Furthermore, while station area plans outlined desirable maximum and bonus densities, no minimum
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densities were included. Withothis regulation it would be difficult to mandate trargipportive
developmentThis combination of discretion on the part of the City in approving development and the
lack of effective requirements had significant implications when market interestextet station areas.

These outcomes are discussed in Chapter 4.

The City, while touting references to higensity mixeeuse development, also only briefly
addressed municipal responsi bility for lhber astruc
i mpr o v the Studypdictot outline when or howAnothermajor barrier to redevelopment was the
industrial character of many station areas. Planners acknowledged that this may inhibit residential growth,
but did not outlinea proactive strategy as how the transition would be made. The solution, it seemed,

was that development of large parcels would reduce this environmental constraint.

The final example of the unclear implementation strategy is the strong disconneerbtiteve
level of intensification city planners sought in the corridor and the realistic market demand for
development. As part of the Study, the City retained Urbanics Consultants (1979), who were tasked with
guantifying the market potential for residentald office development in the South LRT corridor to
1991. The total demand was to be assigned to each of the stations with explicit rariiengmnsultants
reported that the total suburban share of citywide office employment could increase from 89%% io
15% in 1991, twehirds of whichwasexpected to locate in the South LRT corridor. But the consultants
also felt that most of the corridorwassllui t ed f or true mixed use develop
and functional diversity as convearially required in a true mixed use development. The most viable

| ocation for an integrated mixed use devel opment

However, planners recommended intensification significantly greater than the market demand
their cansultants anticipated éble 2). Of course planners did not expect this level of intensification to be
approached prior to the 1991 horizon used for market analysifeblgick of a rezoning strategy meant

that no direction was given as to how much lamdlid be made available, to what density, and when.
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Residential projections illustrate this problem. Most of the 20,000 units would have to be constructed
when the estimated citywide demand for apartments was 2,750 units per year and decreasing (Urbanics
Consultants, 1979). The South LRT corridor would have to absorb most of theidityapartment

demand to approach the density proposed in the plan.

Table 27 Adapted from Urbanics Consultants, 1979 & City of Calgary Planning Depantnent, 1981

LRT South Corridor Land Use Study
Market Demand )
) recommended density
Station :
: ; : . . . Office/Retail
Residential units | Office space (m2)| Residential units
space (m2)
Victoria Park /
Stampede 1,235 9:755 3,000 83,612
Erlton / Stampede 1,490 11,148 1,000 83,612
39th Avenue (42nd
Ave in sources) 790 13,006 3,150 8,361
Chinook 1,590 30,751 5,500 171,869
Heritage 1,195 25,037 1,950 97,547
Southland 760 29,543 3,000 206,243
Anderson 1,360 26,245 1,950 95,689
Total 8,420 145,485 19,550 746,934

Bolded: Stations discussed in Chapte Case Study

The City of Calgaryo6s app rinomamyways mirrofedthattof use pol
previous decades. Despite the ambitious goals for intensification, plans in this eraslgubed both in
mar ket trends and policy implementation. The City
weakened the envisioned change in growth patterns. Conversely, in station areas on the South LRT the
City adopted a passive appich to fosterig redevelopment. In the 1990s the City acted more decisively

to address suburban expansion, but the focus was on how new communities would be developed rather

than the spatial distribution of growth.
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4.24 Parking

Parking policyin Calgary during the 18Ds, as with the othéhemediscussed in this era,
highlights both a growing awareness of its implicationgravel behavioubut also a seeming inability to
act decisively to affect these trends. City planners had drawn the connection between dparkomgn
provision and transit modshare rates since at least 197&rl{trends saw the ratio of parking spaces per
downtown employee fall, but then incredsgnificantlyduring the recessionary 1980s with
corresponding declines in transit patronagddantown. Furthermore, while planners moved to address
parking as a concern for peak period commuting trips, transit was still not seen as a viable alternative in

facilitating nonwork trips.

As downtown employment had increased by almost sixty peficant19761981, parking
supplyfollowed suit. Where 25,823 parking stalls had been provided in 1971, by 1977 over 37,572 stalls
were availableri the central business distr{@ity of Calgary Planning Department, 1978ddwever
the growth rate for parkinggmained lower than thaf employment. As parking availability to 1981 grew
scarcer, transit mode share continued to grow. However, the early 1980s brought significant changes to

the economics of parking in downtown Calgary.

The first major change wald onset of a recession which stalled downtown employment gains.
While somenew projects continued to come online until the-4@@0s, many development proposals
became fallow or were cancelled altogether. Some projects, such asoaeddsecond phase feif st
Canadian Centre, had completed belprade parking with no employees to occupy them, opening supply
for other users. Furthermore, dilapidated housing and industrial uses on the downtown periphery were
also being cleared in anticipation of future eleypyment. With the economic downturn propeawners

instead provided surface parking, much of which remained until the 2000s.

A second major change, this one policy charmgethe City, enabled developers to effectively

provide more parkingn 1982, Caincil approved the Core Area Policy Brief (City of Calgary Planning
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Department, 1982). Addressing the boom of the late 1970s which had seen major office projects occur

out si
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of the Cityods |

near

core

aby dlavingtpel anner s

expansion of the high density core northward"té\denue S and westward t8 Street W. It was hoped

this would support the linear core concept by opening up new lands for office projects without creating

spillover into residential areaslowever, the Restricted Parking Area which subjected projects tercash

lieu payments for parking was not expanded altblegexpansion of the office core

In 1984, Council further undertook two major policy changes to theindsu system. The first

policy change increaskihe allowable share of onsite parking within the restricted area from 20% to 50%,

while the seconéxemptedsites that had access tBdnd 9" Avenues S from the Restricted Parking Area

(Map 8; City of CalgaryLand Use Planning &olicy, 2008x These decisions may have stemmed from

a desire to stimulate development during an economic downturn, but the improving economics of parking

suggest the potential influence of developers. The increasing costs of parking in downtowrheuring t

1970snow made parking a profitable ventui@ity of Calgary Transportation Department, 2011).

Map 8 - Downtown Calgary Restricted Parking Areai 1984
(City of Calgary Land Use Planning & Policy, 2008, 13)
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The combination of changing market forces and policy decisions had significant repercussions on
downtown parking supply and development trends.magrity of office development during the 1980s
and 1990s took place outside the Restricted Parking Area, primarily on sites behaaert?Avenues
Sandalong®Avenue S, and fimar keitteed wart thi 19d® @EEirtcenaf o@
Planning & Policy, 2008, 8)Compounding this wathe public parking facilities that had been built using
cashin-lieu funds were located along these corridors as well, further enhancing the advantage of these
sites relative to those within the Restricted Parking Area (City of Calgary Transportation Departme
2011). The result of these trends certainly contributed to decreasing transit mode share: the share of
downtown commuters arriving at work by transit decreased from 43% in 1981 to below 40% in the next

decadeFigure 2).

Figure 2 - Employment, Parking & Transit - Downtown Calgary 19641992
(Adapted from Calgary GoPlan, 1994a, 6)
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Although the aforementioned changes negatively impacted parking management, the 1980s also
saw steps taken to solidify parking control as a plantonl.In 1980, the City approved a nevathdUse
Bylaw, LUB2P80 (City of Calgary Planning & Building Department, 1980). This document reaffirmed
the parking standard of 1 space for every 14@mss floor area in downtown office uses, which equally

affected lands both in and out of the Restricted Parking Area. Noting that existing parking supply

77



downtown was almost double that regulated amount, it also established a precedent for withholding new
parking facilities built with casim-lieu funding until thissupply had become more constrained (Calgary

GoPlan, 1994a).

The City also began to quantify the relationship between parking supply and transit use. The 1978
Downtown Plan, while not explicitly stating a recommended mode share target, illustrategabeam
1:140n7 parkingrequirementvould have on transit utilizatioéble 3). Should the total downtown
parking supply reflect this standard, a transit mode share of 67% would be expected. This analysis also
proved to be relatively accurate in predictiransit mode share in the 1980s: as parking supply was

roughly double the regulated amount (or 1:7Qm mode share of 40% was predicted.

Table 3 (City of Calgary Planning Department, 1978a)

Transit Modal Split | Parking Requirement (1 stall
Target (%) per given area) (m2)
20 53
40 70
60 107
67 139
80 232

In contrast, prkingpolicy for suburban South LRT stations also followed a more traditional
approach. As part of the LRT South Corridor Land Use Study, planners tasked IBI Group to ascertain
what parking requirements would be required for given land uses in station areas arnelrtie par
parking reduction schemes such as shared facilities (1Bl Group, 1978). Conclusions from this study
indicated that while more accurate parking requirements for given land uses could be determined through
sampling of valid cases, sufficient dalid not exist. Instead the report recommended that commercial

uses provide 2:8.6 parking spaces per 100af net leasable area, while 1.2 parking spaces be provided
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per residential unit. The report did allow that the presence of LRT could reduce wetielsship rates, it
was felt to be marginal at between 0.05 and 0.10 vehicles per household, and thereby not significant
enough to affect overall parking demairdthe view of the consultants, restrictive parking policy would
only induce spillover effect®ito surrounding communitie¥hese recommendations were largely
supported by the LRT South Corridor Impact Monitoring Study, where a preliminary study found that
ithe vehicle owner s hi p-depsitytrasidential devélopmhehtechattean ant s i n
suburban LRT station is similar to vehicle ownership patterns of residents in a comparabRrnon
l ocationdo (City of Calgary Planning & Building De
it is consistent with the findings of Cemo, Atkins & Sullivan (2010) that as long as transit is not a viable
alternative for most trips, car shedding is unlikely to occur.

Thus parking policy during this period presented some advancement in terms of drawing a
connection between supply and deh&or transit service-dowever, the divergent approaches towards
parking policy in downtown and in the rest of the citg v e a | much about the Cityod:s
transit system. Using the 1978 Downt oewharePtheddn 6 s an
stall per40nt parking requirement proposed by IBI at South LRT stations would result in a transit
commute mode share well below 20%. That the City agreed with these recommendations implies that
transit was viewed as a competitive alterrativ automobiles for downtown commute trguay: other
trips required the use of a car, aedtricting the availability of parking would create externalities and not
changes in travel behaviour. As the City moved to strengthen parking control in dovimtineri 990s,

this view towards suburban contexts predominated until the 2000s.

4.25 Summary

The period from 1974990 was a highly turbulent time in Calgary from a land use and
transportation standpoint. A boom from the increasing economic value déowethe Alberta Oil
Sands had seen the population, and downtown skyline, swell. The City successfully put three LRT lines

into revenue service, and considerable inquiry had been conducted into aHouwrdver, the
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combination of the boom of the late7l% and land use policies that favoured suburban expansion meant
that the three operational LRT lines were planned and opened with little consideration of their land use
shaping potential. Quite the opposite, land use decisions led transportation plfitlingast new

growth corridors of subdivisions under construction, the congestion they cnesaetb be mitigated by

the LRT linesas residents travelled to downtown office tow@sextend LRT servicato as many new
suburban corridors as possibladaas far as possihllw cost alignments in expressway medians

(northern LRT lines) and a freight rail corridor (South LRT) were selected.

Some of the statiorgpened in the 198@®uldhave still experienced intensification in spite of
suburban orientegrowth policies and unfavourable alignment choitlsvever, as the boom of the
1970s turned to bust in the 1980s, collapsing development activity delivered a coup de grace. The market
simply no longer existed to leverage this infrastructure to realieesification, even in stations were
new construction was taking place. Furthermore, when market conditions began to improve in the 1990s,
Council was willing to permit development proposatiSouth LRT stationthat were unsupportive of

station are@lanning goals.

In contrast, the West LRT benefitted from its low priority and the relatively modest growth
expected in that area of the ciith no readily identifiable righof-way, planners were able to more
fully consider the impactsf two potentihalignmentsAs the difference in construction costs and
ridership projections between the two narrowed over the course of the decade, a deciding factor was the

potential of the Bow Trail corridor to serve redevelopment zones at Westbrook and Sunalta.

Ultimately, the key theme which emerges in this era is a City which was becoming aware of the
negative implications of an autiented growth pattern, but did not or could not act decisively in
enacting change. The Balanced Growth Stratagged at refornnig the distribution of growth in the city,
was weakened by goital pressure from developers. At a local planning lestekion area plangilized

circumspective language that showed little support to prospective developers foistrppsitive
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develpment. Rather, the plans had significant barriers for -li@Dprojects: conventional suburban

parking requirements, developer initiated rezoning, and the discretionary power of the City in approving
development on a cabg-case basis. Lastly, the influsmof the recession on planning decisions cannot
be discounted. Changes to downtown parking policy made in the 1980s strongly suggest the City was
attempting to stimulate new developmémgiteasing regulation of a profitable commodity in parking

space.

As the City moved into the 1990s, the continued suburbanization of the city and decreasing fiscal
resources to support it required more meaningful change at the policy level. As the recession faded into a
period of moderate growth, the 1990s offered a regpitplanners to undertake a comprehensive review

of planning policy, and to prepare as Calgarians have always done for the next boom.

4.3 Evaluation & Transition (1990-2000):
Calgary in the 1990s was a city in transition. Population growth had slowed; from 1991 to 2001

the city grew by 23% to 878,866. Slower population growth was accompanied by decreasing grants from
the Province, crucialintheonst ructi on of Cal garyés LRTwhesagst em.
mayor of Calgary from 1980989 had championed the LRWon leadership of his party by strongly

advocating for immediate reductions to the provincial deficit that had grown dueiri®80s. Annual

transfergo the Citydecreasa from $50 million in 1985 to only $18 million by 1994, with grants for

transportation purposes falling from $75 to $25 annually £rigures (City of Calgary Planning Building
Department, 1995)

Calgarian over the same peridddure 3). Staff noted that Major Provincial Capital Grants

g
g

Nt her e antsethateveq thislevel of funding will be

available in the futureo ( I anni

$ (in thousands)
8
g

Building Department, 1995, 10Fhe role of planners

largely became one of accomnatiehg growth with reduced

Year

means.Plans approved during this period spokefficient Community Recreation/Cultural
[l Urban Transportation

use of infrastructure, and a need to establish a social
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consensus to guide trad#fs that would have to be made.

The suburbanization of the city continued its trdedpite the growing fiscal concern it created
on the municipal budgeThe imer suburbs, home to almost 42% of all Calgarians in 1971, lost 20,000
residents and comprised only 21.7% of the cityds
Department, 1993b). With the increasing numbers of suburban dwellers, the neadsjportiation
infrastructure to serve this population was critiSsdveral new roadways were planned to accommodate
increasing travel demand. However, five of the proposed tirdssed the two main rivers in Calgary, the
Bow and Elbow, in locations thatomld compromise recreational and natural areas that had become
highly valued by residents (City of Calgary Transportation Department, 1995). The ensuing controversy
and public outcry resulted in the firaagincecthempr ehen
1960s. The plans that followed (including a new Municipal Development Plan in 1998) collectively
signalled a pivotal tuning point in planning policyBy the end of the 1990s, of the five river crossings
that were originally deemed necessdinyee would be deleted altogether and was changetb a
transitonly crossingMore significantly, the clear policy direction of the Transportation and Municipal

Development Plans were successful in changing the form of suburban growth.

The new Calgaryransportation Plan, called the GoPlan, was a landmark document both for its
significant policy shift on future growth, but also because it changed how the city conducted public
consultation. The process to prepare the GoPlan plan began in 1992 anditg@afe to complete.
Residentsd opinions were gathered in numerous sur
to the steering committee along with Aldermen and representatives of each department of the City. The
City released over 75 publicatis related to the planning process for the GoPlan, including 16 volumes of
a newsletterover this four year period. The feedback from Calgarians was encouraging, and resulted in

an ambitiougplanthat sought to accommodate a 2024 population of 1.2%milli
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A key goal of the GoPlan was reducing vehicle trips, both the number and length, in order to
lessen travel demand on the existing transportation network and eliminate the need for additional river
crossings. Public transit was to be more prominentdating future transportation demand. Perhaps most
i mportantly, the City now aimed to make transport
cornerstone of the GoPlan strategic | ong range pl
Department1995, 12). While this era saw no new major transit projettts,result laid the foundation
upon which transibriented development policy that was crafted in the 2000s, and how the City

approached planning for its LRT network both as a transportaidityfand land use tool.

4.31 The Role of Downtown:

The recession in the 1980s had dramatically slowed the growth and development of the
downtown core. The 1990s began by continuing this trend: minimal employment gains, coupled with
expanding suburbandustrial zonesne ant t hat d o alremmmpoywmedt saserbding e o f
(Table 4). This trend was forecast to continue, from 24.6% in 1991 to 19.3% by 2024 (Calgary GoPlan,
1994a). Fewoffice developments were built during the decade; when the 40 storey TD Canada Trust
Tower was completed in 1991wiasthe last major office tower to be built until 2000. However, the
middle of the decade saw employment groresume GoPlan planners expectddsttrend to continue,
predicting 112,700 jobs in downtown by 2024 (Calgary GoPlan, 1994a). This created concern in how the
transportation network would accommodate this level of travel derfahde Ci t yd6s r esponse
encourage residential growth in tbare in order to shift more trips into nomotorized modes, and

accommodate a greater share remaining motorized trips by transit.

Recognizing that transit alone would not be sufficient in accommodating all of the increased
demand, the GoPlan also aimedriorease the mode ate for walkingoy increasing the residential
population of the downtown fronDJ000 in 1991 to 25,000 by 202@algary GoPlan, 1994&further
growth was also anticipated ilearbycommunities such as the Beltlinkhis policywassupported by

market interest. Between 1993 and 1994 development permits were approved for over 500 new residential
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units in the Eau Claire area north of downtown, a 36% increase over existing supply (City of Calgary
Downtown Planning Division, 1995). Increaseondominium construction also took place in the west

end of downtown in the latter half of the decade.

Table 4 - (City of Calgary Transportation Department, 1993b)

1971 Employment | 1991 Employment
Employment Area Share (%) Share (%)
Downtown & Beltline 37.9 30.0
Central Industrial 23.2 14.0
South-East Industrial 3.4 6.1
North-East Industrial 4.0 16.7
Rest of City 31.5 33.2

Even if the 2024 residential projections were met, a signifigaogortion of new employees in
downtown would arrive by motorized modes. Should all of this travel demand be met by automobiles it
would necessitate the equivalent of a ten lane roadway at contemporary modal splits (City of Calgary
Transportation Departmg 1995) Furthermorestaff had long been concernlegtransportation
externalitied noise,congestion, parking spilloversin the inner city generatdsy downtownrelated
traffic (City of Calgary Planning Department, 197Q)early an autdased solution was not desirable;
even so, this possibility was removed by the deletion of the proposed South Downtown Bypass resulting

from public opposition to new river crossings.

Planners moved instead to encourage greater transithes&oPlan set a target that by 2024,
50% of downtown commuters would arrive by transit (City of Calgary Transportation Department, 1995),
a level that had not been reached in Calgary at any time during the previous thirty years. By not
expanding roadwayshe spare capacity of the LRT network provided a competitive alternative. Staff

complemented thisbyt®est abl i shing the necessity of effective

attractiveness of transito (City of Calgary, 1998
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During the planing period for the 1995 GoPlan, downtown Calgary showed little change

compared to its recent history: only 1,600 jobs were added betweer19981Calgary GoPlan, 1994a;

City of Calgary Transportation Planning, 2010). However, significant economicsapajuickly

resumed. By 1999 downtown employment incrddsealmost 14,000 to a total of 102,100 (City of

Calgary Transportation Department, 2011). As the boom continued into the 2000s, the projections of

GoPlan planners had clearly been far too consigeva

4.32 Transit Planningand Service

The state of public transportation in Calgary in the early 1990s was somewhat perplexing. The

enormous investment made in the LRT system resulted in three lines radiating from downtown, with 31

stations and 29 kiloetres of track (Calgary Transit, 1993). All three met ridership expectations, but the

number of trips taken by transit in 1991 was only marginally higher than in E@filr€ 4). Conditions

in downtown contributed to this lackluster performance: job gravas slow and transit mode share had

fallen from 43% in 1981 to 39% in 1991 (City of Calgary Transportation Department, 1993b). Other

significant factors included reduced service hours and changing travel padt@nres.er, increasing

concern over congésh resulting from suburban expansion resulted in the beginnings of a major shift in

transit policy during this era: previously almost exclusively the domain of captive riders and downtown

commuters, the City started to view transit as a transportatiotisoln the suburbs.
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Calgariansupported improving the transit network, especially in extending the LRT lines, but

were reluctant to change from auto to transit. A report on a 1992 public opinion survey states:

AiThere is overwhel ming support ddmstecaddie noti on
automobiles. However, there is clearly considerable dissonance between opinions and behaviour,

as twathirds of the survey respondents usually travel alone in automobiles. [...] Most auto users

claim other modes should be used more often elvew around orguarter of the single

occupant auto mode users are avowedly committe

1994b)

This was especiallgonfoundingor planners who had hoped the new LRT would build on the
positive transit trends of tHE)70s. Allen Swanson, then head of the Calgary Parking Authority, voiced
this frustration succinctly: AWedve spent half a
i mpl emented the LRT System, wedve mmspa@taiongoi ng t he

Department, 1993a, 7).

As no new LRT infrastructure was planned for

the 1990s, efforts were made to evaluate how travel

behaviour and land use patterns were changing, and tl Northwest

resulting implications for transit servidelanners Northeast

prepared a comparison of travel behaviour betvi@ari

and 1991 which included trip origins and destinations Southwest

during the AM peak period based on eight major travel

N NW/SLRT
N NELRT

zones in the city (City of Calgary Transportation W Unveshyor

Calgary

Southeast

Department, 1993b). In 1971, more than half of all
automobile trips in this period ended hetDowntown or

Centre zones; by 1991 this decrehiseabout onghird. Map 9 - Travel Zones (adapted from City of Calg:

Transportation Department, 1993b)
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More auto trips were now destined for the Northeast (20,000) than either the CBD (17,600) or Centre
(19,500) zones. By contrast, transit trips showed greater reliance on downto@BDtmmprised

47.1% of a.m. peak period transit trips in 1991, up from 42.4% in 1971.

Trip purposes were also changing. Commuting to work was a diminishing segment of overall trip
volumes: between 1971991 work trips in the a.m. peak period declined fif#o of all trips to 58%
(City of Calgary Transportation Department, 1993b). Residents favoured using their cars to make these
trips. The share of transit trips for namrk purposes remained relatively stable at about 5%, but vehicle

trips for nonwork puposes comprised more than eqearter of vehicle trips in 199T4ble 5).

Mode 1971 1981 1991
Vehicle 16.2 22.3 26.6
Transit 5.2 4.9 5.7/

Table 5 - (City of Calgary Transportation Department, 1993b)

In order to increase transit ridership, improvements would have to be made in two areas.
Acknowledging where a strong market existed for transit, the City sought to increase downtown
employment (City of Calgary, 1998;3\) and endorsed the GoPlan target of a 50% transit mode share.
To improve service in the suburbs, planners fedws using congestion as a transportation planning tool

andincreasing the number of transit service hours per capita

Plans such as the 1979 Inner City Plan specifically mention congestion as a negative externality
that required mitigatiorNow, plannerdecame increasinghavourableof using congestion as a

transportation demand management tool:

fiCongestion can be used to discourage peak per
switch from travelling by private automobile to transit and other mddeistributed
strategically, congestion can be effective in influencing how we travel and lead to reduced

infrastructure costs. o0 (City o) Calgary Transp
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In addition to the disincentive to auto travel the City also méwédcentivize transit, not just to
downtown but by improving service throughout the inner city and along major travel corridors (City of
Calgary, 1998, 2.3.4G). To better address contemporary trip making patterns, GoPlan planners aimed to
improve crosstwn services to link major trip generating land uses such as shopping centres, hospitals and
educational institutions, as well as the two new

employment near housiniylap 10).

Planners also proposed significant increasdise level of transit service hours offered. While the
number of boardings per hour suggests that Calgar
hours offered per capitagited considerably behind other major Canadian cifieble 6). The GoPlan
called for increasing transit service hours to 2.5 hours per capita by 2024, a 40% increase (City of Calgary

Transportation Department, 1995).

Map 10- GoPlan Proposed Transit Network Table6 ¢ (Calgary Transit, 1993)
(City of Calgary Transportation Department, 1995)
S, Comparison of Transit Service
@ Hours in 7 Canadian Cities
. Service Hours| Boardings per
City 5 :
per capita | Operating Hour
iy, Toronto 3.86 86
Montreal 375 82
Ottawa 2.66 50
F Edmonton 2.63 47
\ Vancouver 2.22 42
§ Winnipeg 2.17 51
'l: Calgary 1.86 61
Source: Calgary Transit, 1993

LEGEND
s Light Rail Transit

284 sx:sting communilies
= awerage rush bou frequency of 12 minutes
= 25 service hours per capita
- Express Bus Area
* @irect service provided 1o downtown and
other employment areas
4w} Crosstown Routes
« finking ssburban employmeal, hospitals,
‘educational and shopping facilities
===} Transit Corridors
* providing land use support and operatieaal
‘advantage/pricrity for ransit services.

.» Town Centres

calgary Transportation Plan FIGURE 4

88



Planning for transit during the 1990s presented many challenges. Faced with dwindling capital
budgets and stagnating transit ridership, the rol
network was at a crossroads. Limited resources had tmuaerio be stretched to serve new suburbs,

while traditional sources of ridership demand formed a declining proportion of overall travel.

The Cityds policy response to this has signifi
philosophy in CalgaryMotivated by a desire to more efficiently utilize existing transportation
infrastructure, transit was beginning to be viewed as a crucial element in accommodating future travel
demand not only to downtown, but between key nodes in the suburbs as veelighlioneguarter of
Cal garians were fiavowedly committedo to auto use,
transit service. A transit network better suited to the dispersed trip patterns that had emerged since the

1970s opened an opportunityinduce changes in mode choice.

This new emphasis on transit, coupled with economic expansion, almost immediately showed
dividends. Transit ridership grew quickly after 1995, both in overall and per capita nuRibership
increased b¥3%to 74.9 millon annual trips between 1995 and 200@re than twice the rate of
population growth. In the 2000s all three LRT limeereextended and the loragvaited West LRT bem
construction as funding became available from senior levels of government. But thenets these

services were expanding into were also different.

4.33 Land Use Policy:

In Calgary, two emerging problematic trends strongly influenced land use planning in this period.
Employment was decentralizing, but it was not doing so evenlytrorteof all jobs were now east of the
Deerfoot Trail freeway (Calgary Transit, 1993). This created an increasinfgoising imbalance that
was exacerbated by a lack of adequatewast transportation capacity to connect residents to these jobs.
Furthermae, nearly all net population growth forecasted for the next 30 years was expected to occur on

the suburban fringe. These suburbs were very muchoaigioted, with strongly defined separation of
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land uses and street patterns that created inefficienittransng. By the end of this era, major policy
changes were enacted aimed at addressing these challenges. While the City was largely unable to decrease
the share of growth at the edge of the city, these policiesmanesuccessful in improving both the

jobs-housing imbalance and the design of new suburbs.

The i mportance of planning for suburbs was par
population lived in a suburb built after 1970, and an incredible 96% of all housing starts between 1984
and1994 were in greenfield areas (City of Calgary Planning & Building Department, 1995). The
prevailing view for the City was that this develo
hi storically strong pr ef erf€algarg Trdngportaton Dfegadnenty ban o |
1995, 21). The GoPlan predicted 542,000 new residents by 2024; new suburbs at the edge of the city
were expected to accommodate 98.7% of them. New suburbs were also increasingly less dense; density
targets for new sulidsions approved in the 1970s, set at 17.3 units per hectare, instead were building out
between 283%below this targefCalgary Transit, 1993). Evenore recensubdivisiong19841994)
asked Council to allow on average of 12.3 units per hectare (Qglgary Planning & Building

Department, 1995).

Motivated by fiscal concerns, Council committed through the GoPlan and MDP to direct
population growth to corridors to the north and south rather than the west in order to improve accessibility
to existing pb centres (City of Calgary Transportation Department, 1995). These new suburbs would also
be denser, provide a greater mix of housing, locate more services closer to residents, and be supportive of
transit and pedestrian modes. This vision for suburbamumities reflected a new planning emphasis on
joint consideration of transportation and land use concerns. In the view of transit planners, it was
Afunl i kely that significant change in trangsit use
are increased, changes are made to the relative costs of using auto and transit modes, and a more

supportive | and use occurso (Calgary GoPlan, 19914
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These new policy directions were not without public opposition; increasing density seemed to be
a key divisive issue. Calgarians endorsed alternative transportation modes, wanted environmental
protection (especially for their rivers), and spoke positively about improving pedestrian environments and
access to services in their communities. Howegeg, public survey conducted by IBI revealed:
AfConsiderable resistance was noted to the concept

transportation system efficiencyo (Calgary GoPIl an

The difficulty in addressing density existed also at thaming policy level, revealed while
preparing the ficompacto and Adispersedo | and use
land use conceptmapap1l) . The fAcompactd scenario, with aver a
per hectare, wol d produce a fAsi gni f i c damilylunitsthan presenysed pr op
occurs and/or an increased proportion of sméllert si ngl e family houses. I n (
assumed suburban density of 8 units/acre (or 19.8 units/hectaegamqsra very bold assumption in
every respecto (City of Calgary Planning & Buil di
areas (Falconridge and Castleridge) in the mostly ldm@yme northeast quadrant only achieved
between 14.846.3 unitsper hectare (City of Calgary Planning & Building Department, 1994). It was
further noted that the desire to create fATown Cen
very long time and requires that each Town Centre be designed with itsxmue gharacter, scale and

functionso (City of Calgary Planning & Building D

The fAdi spersedod model called for densities of
reached with modest multésidential demand, only minor ananents to Area Structure Plans and no
shift in overarching policy. Empl oyment ATown Cen
accommodate employment demand. Three major centre

would contain 98,000 nejobs.
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Map 11 - GoPlan Preferred Land Use Concept Map (City of Calgary Transportation Department, 1995)
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The approved GoPlarequired new suburbs to achieve an overall gross density of 17.3 units per
hectare, while job growth was directed into mixex higher density centres that supported pedestrians
and transit connections. Most of these jobs were focused in two town centies -d ® mvint io wn s , 0
l ocated on the citybds nort her-nousngichbalancefapiker n extr e
ONorthoé an.dhe&SbPlawase salied for the commission of a study to provide more detailed
policy ideasand recommendatiarto guide future growth, whidtelped to shapsubsequent Transit

Oriented Development policy in the city: The Sustainable Suburbs Study (1995).
Sustainable Suburbs Study & Transit Friendly Design Guide:

The Sustainable Suburbs Study (City of Calgary mtem& Building Department, 1995) was
intended from its outset not to be a statutory document, but a source of new policy ideas that were open to
amendment through monitoring and consul tation wit
of the criteia are fairly specific (because vague generalities are too open to interpretation) but, they need
to be monitored and adjustments made as requiredo

1995, v).

Planners noted the marked departure of the Stody previous planning experience in Calgary:
Afwith the exception of McKenzie Towne now under ¢
been used before in Calgary as a package in plann
Building Department, 1995, v). Coinciding with the Sustainable Suburbs Study, Calgary Transit also
compiled a TransiEriendly Design Guide (Calgary Transit, 1995) which helped to elaborate on the

motivation and transispecific treatment of certain policies the @twwontained.

A key policy from the Sustainable Suburbs Study was that a community centre should be the
focal point of a community of abou2. D00 residentdt would act as a transit hub for the community, and
should contain 5,508,500n7 of retail space, anchored by a grocery store. This space should be oriented

so that transit has direct access to the development, minimizing pedestrian walking distance and conflicts
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from stop to store. Encouraging greater transit use has the potengét béreducing the need for land
devoted to parking purposes. As such, the Study proposed reduced retail parking requirements from 5.5

stalls to 44.5 stalls per 93fm

To meet the GoPlan density target of 17.3 units per hectare, the Study recomprenitiig a
higher mix of housing choices within each community, including a mandated share efesidiintial
housing between 260%. Furthermore, the Study included an explicit design guideline for-multi
residential development to be placed near tmengonity centre, neighbourhood nodes, and transit stops.
While they need not be on the best sites, they 0s
buffer against road noi se, i ndadftenbeen thdcasih €algary o p me nt
(City of Calgary Planning & Building Department, 1995, 49). Staff felt that better siting, in tandem with
higher design and construction quality, would help improve the image and marketability of multi

residential housing.

The Study also recomended that public transit should be a part of the design of the community.
Routes and stop locations shoulditieudedin the Community PlahAt least 85% of all dwelling units
should be within 300 metres of a transit stop, and no more than 5% bé@ntetres. Combad with
increases in net density with improved sititigs would result in much more efficient use of transit

resources in providing service to a community.

Efficient transit routing and land use distribution would also make transit coanpetitive with
the automobile by improving the ability to trip chain. The planners were aware that the need to make
multiple trip segments was an important factor in why people were reluctant to use transit: a survey
revealed 65.1% of respondents neea@ehicle for personal reasons before or after work (Calgary
GoPlan, 1993). Many of the services that might be required were not provided within communities, and

Afsel dom conveni ertsley slooqatiagdy fodr Ctarl gmgiyt 18b,anni ng

3 Community Plans concern development phases of Area Structure Plans.
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14). A greater mix of uses would permit more trip chaining, while some larger centres such as the
community centre may become independent transit destinations. However, attention should be paid to
appropriate scal e a 9bdautaarigned ahd asegeneraly less dpprapreate nekte n d

to transit stationsandbgst ops o6 ( Cal g&®yy Transit, 1995,

Land Use Policy LRT

Planning around LRT stations was addressed during the decade only briefly. Consistent with the
er a6 s Mmew subusbanogrowth, most planning documents spoke of future LRT stations rather than
existing ones. With an emerging emphasis on considering land use and transportation impacts together,
planners aimed to include activity centres with future LRT proj&atgary Transit, 1995), and light rail
transit stations should be | ocated Ato optimize s

devel opment o (Ci284H.f Cal gar vy, 1998, 2

In developed areas, most plans spoke only broadly of the odéscté¢ase residential and
employment density at LRT stations (City of Calgary, 1992H2. Planners also noted the difficulty of
achieving these aims, but that Athe basic princip

developed areas] shouléb pur sued as far as possibled (Calgary

Another change in LRTelated land use policy was to refine the development aims in station
areas. Several stations were identified as fAsecon
housing balance in the suburliSity of Calgary Land Use Planning & Policy, 2004&urthermore, it was
necessary to Aavoid unnecessary speculation and i
providing the public with an early indicationof Count 6 s i nt enti on with respect
development opportunity through appropriate processes including preparation of station area plans, and/or

area redevel opment plans and area structure plans
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Summary

The change ingproach towards land use policy in Calgary in the 1990s was a dramatic one.
Where new communities had been becoming less dense since the 1970s, the City now required developers
to submit plans thancludedgreater densitynmoremulti-residential housing, incorporate higher levels of
commercial activity, and offer the potential for more efficient transit serVioe implementation of these
policies should undoubtedly be viewed as a suctéssy of the policy recommendatiofe new
suburbswere alopted into bylawed regulations, and madéceable impacts on hew communities that

were developed in the 2000s.

The effectiveness of thtewn centre policyto correct the jobfiousing imbalanceas more
mixed. The two planned majoraales did not develop as anticipated: the northern town centre remains
undeveloped. Other planned employment concentrations, notably at Shawnessy, Crowfoot and Westhills
(Map 11), werebuilt largely as retaibriented power centres. The lasting legacy eftdwn centres was
the reorient growth corridors in the city, directed to the north and-sasth As these corridors were
proximate to the large industrial zones on the east side of the city, commuters faced shorter trifplengths

these areas

Unfortunately, no substantive effort was made to redistribute a greater share of growth into the
existing area of the city. The City may have wanted to encourage intensification to reduce the strain on
municipal resources, but it faced considerable opposition dieralopers (as seengaction4.23) and
residentsodé6 perceptions of density in effecting th
about its role in LRT station areas. Although planners recognized a need to establish clear policy direction
andsupport at LRT stations, the GoPlan &nDP did not substantiate this beyond broad generalizations
as secondary employment centi®inilarly, the City passed on an opportunity in the 1990s to preserve

land at a future LRT statidnin what became ShawngsSentrei for when market conditions had
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improved for intensification, apprehensive of the acquisition costs in a time of constrained budgets

(Hubbell & Colquhuon, 2006).

4.34 Parking:

Parking policy in downtown Calgary in the 1990s was in many respeefsmement of the
approaches that originated a decade earlier. As part of the GoPlan process the City undertook a review of
its parking program, which largely confirmed its policy standpoint with respect to parking provision and
transit ridership. At sulrban LRT stations, the City saw parkiagailability as an asset supporting
ridership and supporting increasing the supgdiis policy realized its intended effect, and in the 1990s
Calgary had the third highest number of available stalls at trartsiinstand the highest parkride

utilization rate among major Canadian cities.

The rapid increase of parking stalls in downtown Calgary finally tapered off at the start of the
1990s. In 1991, 45,260 existed within the boundaries of downtown, and aB@®@iong term stalls
were available one block south of the boundary (Calgary GoPlan, 1994a). However, only 68% of the
downt own supply was mandated through the Cityds
some 15,000 stalls, was the result ofelepment that prexisted the parking bylaw and undeveloped

surface lots.

Having established a 50% transit mode share target for downtown in the GoPlan, the City

undertook a review of what level of parking provision would be appropriate, as well as whether its current

policies were sufficient, to meet the transit target. rigures- Downtown Mode Share vs. Parking Stalls per
Employee (Calgary GoPlan, 1994a, 5)

This resulted in the Calgary Downtown Parking

and Transit Study (Calgary GoPlan, 1994a). Duri
this study, staff examined parking and transit mo
shares for central business districts in other majo

Canadian cities, determining that a 50% mode
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share would be exhed at 0.32 stalls per downtown employ&gure 5).

Under the 2P80 Land Use Bylaw, new office developments carried a maximum parking
requirement of 1 stall per 146(@algary GoPlan, 1994a). With an average 1996 occupied office space
per worker at 28/ the 2P80 bylaw provided for approximately 0.2 stalls per downtown employee, well
below the necessary level to meet the mode share goal. With the GoPlan forecasting up to 15,000 new
downtown residents and 30,000 new jobs by 2024, the Downtown Parkingaarsit Btudy expected
that up to 8,100 nehylawed parking stalls would be lost to development, reducing the overall share of
nonbyl awed parking stalls from 32% to 22%. The r es:
parking standards in the 2P8@rd Use Bylaw and provided additional impetus to encourage new

residential development on the downtown periphery.

While the benefits to transit of reducing parking supply were evident, there was concern over how
impactful such policies would be on drivels.June 1992, the Downtown Parking and Transit Study team
conducted a survey of 4,016 vehicle commuters in the core to reveal not only travel behaviour, but
determine the elasticity of this behaviour (Calgary GoPlan, 1993). The survey revealed that thange
parking policy could yield significant changes in travel behaviour. The majority of users (62%) travelled
by car for reasons of convenience, and only 44.6% reported needing their vehicle at least one day per
week for work purposes. More than 50% afprendents paid parking costs themselves. When asked how
expensive parking would have to become to consider alternative modes, results indicated a value of over
$150 per month, an increase of3®% over the typical existing monthly costs of respondent&nVh
asked what mode respondents would use instead, 58.3% reported transit, only 16.1% would carpool,
while 5.8% would walk or bike. Although these res
policy, the survey also revealed the necessity ofawipg transit service. Opguarter of respondents
reported that O6more convenient transit serviceb w
trailed only 53.0% reporting 6énothingé, arkingt was t

costsd as a reason to switch.
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By the end of the 1990s, the City had commited itself to a proactive parking policy in the
downtown core. By restricting the supply of parking (with the corollary increase in market price), the
relative price of transitvould become much more competitive with the car (Calgary Transit, 1993). It
would not take long to demonstrate the strength of this relationship. With new residential construction in
Eau Claire and the west end, and new office projects breaking groamtyrttber of parking stalls per
downtown employee fell and mode share increaBaglife 6). By the mid2000s, parking availability per

employee returned to 1978 levels, and transit mode share approached 50%.

Figure6 (City of Glgary Transportation Planning, 2010) Map 12 - Parking Supply at LRT Stations &
Downtown (Calgary GoPlan, 1994a, 28)
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Parking policy for the suburbs was notably different, but with the same intended outctumes
increase transit ridership. Where transit mode share was inversely related to the number of parking stalls
in downtown, ridership was positively correlated te tumber of suburban parkride stalls per
downtown employee (Calgary GoPlan, 1993). To this end, the City aimed to have betv2®@8a daball
LRT riders arrive at stations vautomobile diverting trips that would otherwise contribute to roadway
congedbn in the inner city (Calgary GoPlan, 1994c). In order to accommodate this level of ridership, the
City constructed over 7,000 parking stalls throughout the LRT system, almost half of which were at the

three terminal stationdap 12).
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The parkn-ride system was well received by commuters. In a comparison of six major Canadian
cities, Calgary trailed Toronto (39,288) in Montreal (9,459) in total stalls offered, yet had the highest
overall average daily utilization at 90% (Calgary GoPlan, 1994c). HowtneeCity found few transit
operators had similar policies regarding accommodating vehicle drivers at stations. Other operators, such
as the Toronto Transit Commission, reported more contextually based approaches that considered station
area characteristi@nd land use aims for each station. The extensive supply ehgattk became too
popular. Planners had intended thait606 of transit riders would arrive at stations on the South LRT
line by feeder bus or active modes, yet in the 1990s only 52% wigige ©io(Calgary GoPlan, 1994c).
Edmonton, which had not favoured parkide lotsin building its LRT systemreported 64% of riders

arriving by bus or active modes (Calgary GoPlan, 1994c).

However, there is evidence that a divergent view was beginnemméoge on what role LRT
stations and their environs should play in the city. Land use policy in the city began to identify LRT
stations as intensification areas for both residential and employment purposes. Furthermore, in outlining
iThe Rol enoCalTgampdbs KFutured, planners at Calgary
be I imited not only in downtown but f@Aother transi
policy would be directly incompatible with viewing LRT stations unifora$ providing proxy parking
for downtown. While policy currently favoured continuing to use LRT to support downtown oriented
growth, network expansions in the 2000s would reduce the incentive to preserve parking spaces at former
terminal stations. Dr.Reébr t Cer ver o, participating in the Futur

GoPlan process, illustrated the potential that would be created:

fi P aN-Ride, in a lot of ways, represents a real opportunity to amass significant chunks of land
around statiom and do something with it. ltéds a form
light rail transit system outward, new terminuses will be created, freeing up existing land around

the Anderson Station, and, say, Brentwood Station. With this landordd do some real

significants c al e master pl anning. [ .. . ] Devel opers d
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largely because many stations are surrounded by degi¢éy homes. If you have large tracts of
preassembl ed | and, dreegdtipetres wiothtdtn thmereou o | anc

Calgary Transportation Department, 1993a, 22)

4.35 Summary:

In the 1990s, considerable planning attention was given to evaluating the policies that had guided
the city for the past thirty yearshe City estblished a bold vision for growth to 2024, and planning
initiatives such as the Sustainable Suburbs Study yielded new ideas in shaping the form of the suburbs.
This era also marks the start of a significant shift in transportation policy: transit wassinghg viewed
by planners as a means to accommodate travel demand in the sBhuthsre were also significant
missed opportunities to encourage intensification in the existing communities as the attention of planning

efforts was focused on the urbaeriphery.

The new GoPlan and MDP were highly successfiplémenting new regulations for
subdivisions, especially with regard to dendiyrthermore, many of the ideas initially proposed in the
Sustainable Suburbs Study were incorporated into statuamg.fNew communities now provided more
housing choices and access to local services. Proposed suburbs began including a greater share of multi
residential housing oriented to majoternalroadways providing greater competitiveness for transit. The
resut was that communities planned in the 1990s had both greater density and transit use than their earlier

counterparts (City of Calgary, 2012; City of Calgary Land Use Planning & Policy, 2012).

From a public transit standpoint, the 1990s began with concern over the effectiveness of the
system in a city that was decentralizing. Ridership was stagnant, and Calgarians had expressed their
Apreference f or Buwcosmubity oppasitio tohewfiversctogsingand declining
grants from the province the City saw improved suburban transit service as a means to fatilieate
travel. This shifting perspective took time to coalesce: immediate efforts targeted increasing per capita

transit hours. But it set the stage for msubstantivgpolicy changes in the 2000s.
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Downtowntoriented transit also dramatically improved durinig g#ra. A return to growth
conditions and reaffirming the lorgjay parking control policy contributed to an improving transit mode
share. This was especially true after 1998eaglentiadevelopmenin Eau Claire and Downtown West

removed surface parlgrand employment growth in the CBD accelerated.

The evolution of planning philosophy in the aforementioned themes is certainly positive, but the
City of Calgary also missegpportunities during this era. Land use policy continued to favour suburban
expan#on, and efforts to change this were presented as difficult to impleRwetiter, the City believed it
could address its lorgtanding jobshousing imbalance by creatinggjor activity nodesn the edge of
the city. That these centres were proximate ttaarngd ring road in the Transportation Utility Corridor
(Map 11, p92) also revealtiow fragile thenascenbelief wasin transit as a competitive transit

alternative in the suburbs.

With only modesemployment growth in planned activity centres, and tosgpport for
continuedsuburbarresidentialgrowth, the land use challenges the City faced had been improved but not
fundamentally repaired. Plans during the next era sought to remedy this. The new millennium would also
see growth turn into a boom in Calyg as new towers graced the downtown skyline. More importantly,
density alshbegantoappear in the suburbs near transit. The 1

extended and the long awaited West LRT was built.

4.4 Second Generation (200®resent):
At the turn of the millennium, Calgaryds econo

encumbered its growth since the 1980w city returned to high rates of population grqvettiding over

200,000 new residents from 20@011 and reaching almost 1.1 million inhabitaftsis level of growth

was problematic both because of the increased strain on municipal resources, but also in rendering
obsolete the forecasts of the 1990s swWhei2@®h under pi

GoPlan target for employment was reachne2008, and the population target is expected to be reached
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by 2016 (City of Calgary Transportation Planning, 2007). By the middle of the decade, a new Municipal
Development Plan and Calgary Transpdotaflan was needed which built upon and strengthened the

concepts of its predecessors.

With this growth came further expansion of suburban development on the urban edge. However,
thesenewcommunities were increasingly dense, and generating higher fatessit use than
communities developed in the 1970s and 1980shree existing LRT lines needed to be extended and,
due to the improved financial situation of the Provincial government, capital funds for these projects were
available. More significafy, the City embarked on planning the next generation of LRT lines to the west,
north and southeast. In 2013, the West LRT opened, and the city approved RouteAhead, a transit capital
plan to guide investment for the next 30 years, which would requirdiematsd $11 billion to

implement.

Finally, it was during this era thatsignificant shift in market forces and land use policies
occurred towards the existing built area of the city. Development activity increased considerably in the
inner city and sevelauburban nodes, fulfilling an emerging demand for infill housing and -multi
residential projects. This was supported by the adoption of several plans which made substantive efforts
in facilitating this shift. The City of Calgary now aimed to accommodalieoi future growth in existing
areasTo realize this, planners created a framework of Activity Centres and Corridors to focus

intensification and a Primary Transit Network to provide high frequency rapid transit linking these nodes.

The planning objecties that had emerged since rapid transit was first proposed in 1966 were
finally combined: encouraging neautomobile travel to reduce the pressure on the transport network;
balancing the distribution of jobs and population within the city; using muni@palirces more
efficiently; and providing diverse transportation and housing options. While there remain opportunities to

strengthen the policy support for TrarSitiented Development in Calgary, the City undertook significant
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and meaningful steps to itgment these goals, suggesting reasons to be optimistic theadagbt land

use changes will finally occur in station areas.

4.41 TheRole of Downtown

In the |l ate 1990s, the economic vitality of
growth resumedPlanners had expected that this would be the case, but had severely underestimated the
degree Figure 7). Staff hadnitially predicted a 2024 employment of 108,500, and when this level was
reachedn 2004the projection was revised to 135,500 (City ofdaay Transportation Planning, 2004).
This new forecast proved itself inadequate as by 2006 the city was in the midst of its biggest boom since
the 1970s. From 2008012 more than 680,006rmf new office space was constructed downtown, a

23.5% increase, aremployment surpassed 130,000 in 2009.

Employment in Downtown Calgary (1966-2009)
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Figure 7

The effect of this boom cycle was considerable on the dynamics of the office market in Calgary.
Due to the development lag time in bringing new inventory to market in downtowprjt¢keper square
metre more than doubled in two yeaadvacancy rates tumbled to 0.5%. Many firms, unable to
assemble sufficient space or afford leasing rates, increasingly looked to the suburbs where office space

wasless thariwo-thirds the price of urban space. From 2@08 2, the suburban market nearly matth
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the pace set by downtown, adding just over 600,8@@mew office space, a 45% increase. Although the
core continues to be the primary office market in the city sthése is decreasing rapidly, dropping from

75% in 1996 to under 65% in 2012.

The renewed vitality in the core generassmughactivity thatthe capacity of both the
transportation network arldndto accommodate was being approachebh 2001, Calgay s downt own
was the % densest centre of employment in Canada at 35,000 employees per square kilometre; by 2006,
the density of employment downtown increiigealmost 41,000/kf(City of Calgary Transportation
Planning, 2008pb By comparison, the centrblusiness districts of Toronto and Montreal, served by heavy
rail systems, ranged from 50,088,000 employees per square kilometre in 2001. As had been the case in
earlier eras, expanding Calgaryds r oandraveloth&wor kK wa
downt own should be accomplished by other modes of

Transportation Planning, 2010, 3).

However, Calgaryés LRT was increasingly conges
capacity.The 7" Avenue transit corridor serving all three extant LRT lines and several bus routes had
been designed to accommodate a peak of 36 trains per hour per direction (Clifton ND Lea, 2006). In
2005, travebnthe peak load segment where the South andhNast LRT lines entered downtown was
26 trains (60% of capacity) carrying 11,300 ridatrshe peak houB0% of 3car train capacity) (Clifton
ND Lea, 2006). This necessitated accelerating plans to expand the physical capacity of the corridor
through extasive reconstruction of downtown LRT platforms to accommodai@r 4rains, originally not
expected to be necessary before 2018 (Cityadfary Transportation Planning, 2008bhis process was
finished in the downtown by 2012, although configuring suanijatforms to the same standard is

expected to take until 2015 (City of Calgary, 2012).

Another increasingly important consideration for downtown is the capacity of the land to support

new development. During the 2006 boom, many of the remaining dasiyopable sites close to the
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LRT were built upon, with the majority of remaining supply on the periphery in more residential
neighbourhoods such as Downtown West End and Eau Claire. The City recognized development spillover
into surrounding communitiesas likely, and sought to address this with the 2007 Centre City Plan (City

of Calgary Land Use Planning & Policy, 2007). This document is significant for the future of downtown
Calgary for two reasons: it advocates slowly expanding the downtown officeaigfeinto the Beltline,

and places an emphasis on attracting a more significant residential component to the core area of the city.

With developable land supply north of the CPR railway tracks becoming increasingly
constrained, the Centre City Plan recoended expanding the downtown core south of the CPR tracks
(Map 13). This expansion, coupled with policies favouring intensification in the Beltline itself, is
intended to accommodate an additional 60,000 jobs in the study area by 2025 (City of Calddugéd.a
Planning & Policy, 2007), and 110,000 by 200ty of Calgary, 2009a Already a dense section of the
city with 30,000 people and jobs per square kilometre, the Plan envisioned at full build out Centre City
will support up to 50,000 people and jpies square kilometre (City of Calgary Land Use Planning &

Policy, 2010).

Map 13- Centre City Study Area (City of Calgary Land Use Planning & Policy, 200731)
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The Centre City Plan also emphasizes increasing the share-ofatorizedtravelby attracting
new residents. Since first being identified as a major policy objective in the 1990s, the residential
population of Centre City reversed its slow decline, atdvben 1992010 increased by nearly 30% to
34,527 Figure 8). Although slightly behindhe GoPlarprojections, planners expect that this growth will
accelerate, with a target of accommodating 66,000 residents by 2039 (City of Calgary Land Use Planning

& Policy, 2010).

Figure 8 - (City of Calgary Land Use Planning & Policy, 2010, 18)
Figure: Population Growth Trend (%), 1990-2010 (Centre City and Calgary)
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The Centre City Planbés objective to plan for
prescientSince2007,residential growtlin the Beltline oypacal Calgary as a whole (9.9% versus 7.0%),
adding almost 2,000 new residents (City of Calgary Community & Neighbourhood Services, 2012). Two
new nodes of activity emerged in areas previously in states of nefgjlguate( 9): 1% Street SW
(Chocolate, Unio Square, Colours, Hotel Arts) and the area around Stampede Park (Sasso/Vetro, Nuera,
Stampede Station, Keynote, Arriva). While most of the development in these areas has been residential,
with 12 highrise condominiums built or currentlnder constructia the area is also attracting new
employment uses as well. This is especially true in the area around the Victoria Park LRT station where,
in addition toover2,400 condominium units, more than 63,00Doi office and retail spacis expected,

including a supermarket to serve local residents (Colliers Internationag)2010
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Figure 9 - Select Development Activity since 2000 in Eastern Beltline (Colliers International, 2040
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During the 2000s, downtown Caly boomed. Even tH#0086 Gr e at Recessi on6 onl
momentarilyabatedgrowth. By 2011 vacancy and rental rates returned to thenepession levels, and
new office construction continued. However, two fundamental changes took place which would affect the
future role of the core area. The boom of 2006 showed that even the highly desirable downtown office
market was not without its limits, and with escalating prices and limited supply, many firms began to
favour suburban office locations. This trend was moitéd to minor firms: in 2012, Imperial Oll
announced plans to move their Canadian headquarters from downtown Calgary to Quarry Park, an

emerging office npeasteenquadrantCal garyo6és sout h

The second change was t hanphagistoyrésientiabuses,siagton t o p
commercial, in the core to meet its alternative transportation goals. The Downtown and the Beltline are
now projected to receive less than difih of future employment growth (City of Calgary Land Use
Planning & Policy, R12).The City recognized Athat the Downtown

reach their capacity over time, [and] it is necessary to identify and plan for other strategic areas that will
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support longterm employment and population growth inlocatiens d at i ntensities t haf

increased transit servic€ify of Calgary, 2009a3-4).

The most significant conclusion that can be drawn from downtown during this era is that the
market forces and City policies which favoured centralization made it victim of its own success. As the
costs of locating downtowintransportation, rent, parkinghe latter discussed Bection 444) i
increased dramatically, the benefits of agglomerating have been efoldeel. Ci t y6s response,
costs by expanding LRT capacity and expand the office core into the Beltline, reflects a continued
favourability b centralizing office employment. But as the suburban shartioé employment
continues to increasplanners havalso moved to manage this shift: to ensure job growth remains
accessible by transit for employees by focusing residential and employroeitih gear frequent and

high capacity transit service.

4.42 Land UsePolicy

In the previous decade, the municipal government changed the manner in which thesvoity gr
the urban edge. Ten years | ater, Caplagsssuchdssheexper i
Sustainable Suburbs Study and 1998 Calgary Municipal Development Plan were highly successful in
changing these land use patterns, with new suburbs exceeding intensification targets and generating
higher rates of transit ridership. But the 2000s it became apparent that even more sustainable suburbs

werenot sufficient in solving the transportation issues and uneven distsibafipopulation angbbs

Thus, land use planning policy during this era sotmgricrease thehare of new detopment in
existing areas. Key to achieving this goal was establishing clear direction from the City about how and
where this intensification would take place. The pridcipethod by which the City hoped to achieve this
intensification was in establisin a seri es of O6Activity Centresdé and

higherorder transit service: Transriented Development.
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The change in suburban development patterns in Calgary since ti®9fisl has been quite
remarkable. Suburbs approved foliogythe 1998 MDP averagjust under the density target of 17.3
units per hectare (uph). A similar increase in density occurred when the 2009 MDP raised this target
subdivision applications since 2008 have ranged betweer21881ph(City of CalgaryLand Use
Planning & Policy, 2012 New communitiegntensified both through denser single family housing, but

also clusters of mukiesidential housing positioned centrally near commercial centres and transit routes.

Map 14 - Dwellingsper Hectare, 2012 (City of Calgary Land Use Planning & Policy, 2012, 57)
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The outline plan for a new community called Mahogany in the seaghap 14, sta),
demonstrates this trend. Planned for an overall density of 24.7uph, it is the densadburdrproposed
in the city to date (City of Calgary Land Use Planning & Policy, 2012). To achieve this level of intensity,
10% of the land is dedicated to mulisidential uses at a density similar to Downtown West End
(238uph), with the remainder of tatemmunity averaging 13uph. More importantly, the densest
development will locate along the inner circulatory roadway with bus connections to the large mixed use

node at its western edge, abutting a future LRT stakitap(15).

Map 15- Mahogany Proposed Land Use Map (City of Calgary Land Use Planning & Policy, 2012, 39)
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Policy towards denser living also benefitted from changing market dynamics. As single family
housing prices grew increasingly unaffordable during the boom, theopaudti-residential construction
increased, so much so that in 2007 radsidential units briefly outpaced singind semidetached units
(City of Calgary Land Use Planning & Policy, 2012). More importardily,increasingroportion of new
housing isin the existing area of the city. Since 2000 almost 20,000#agliiential units, comprising
one quarter of city supply, and 32% of all housing starts since 2007, have been added to existing areas

(City of Calgary Land Use Planning & Policy, 2010, 201T2)is stands in marked contrast to growth
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patterngn the 1980s and 1990s when over 95% of residential construction took place in new suburbs

(City of Calgary Planning & Building Department, 1995).

As a resultseveral previously declining communities began to register net population growth.
Significantly, many of these communitiesenear existing or planned LRT lineBable 7). Althoughnot
all communities have benefitted from these trends, planners piedictt At her e wi | | be an
of development intensifying in the existing areas as policies contained in the Calgary Municipal

Devel opment Plan take effecto (City of Calgary La

Table 7
LRT Line Community Fopuation
2007 2011 | Change (%)

All (downtown) Beltline 17,794 | 19,556 9.9%
SLRT Haysboro 6,020 6,724 11.7%
NWLRT Hillhurst 5,215 5,914 13.4%
NELRT Bridgeland 4,974 5,254 5.6%
WLRT Spruce Cliff 3,027 3,992 31.9%
SELRT (future) Inglewood 3,291 3,473 5.5%

Source: City of Calgary Community and Neighbourhood Services

Origins of TransiOriented Development Policy in Calgary

Although TransiOriented Development (TOD) policy in Calgary can be traced to the 1995
Sustainable Suburbs Study and Transit Friendly Design Guide, these documents ultimately emphasized
newgreerf el d devel opment and did little to direct dev
areas. Pl anning staff felt that while Athe system
remains an opportunity to attract reverse flow peaketrand offpeak ridership. [...] Optimizing use of
the transit system and the lands in the vicinity of LRT stations will therefore become important inputs to

future capital investmento (City of Calgary Land
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In order to neet these objectives the City examined best practices from existing TODs in North
America, finding key areas to be: encouraging appropriate types of land use; promoting density;
providing an improved pedestrian network; encouraging a compact built fodrmamaging parking
(City of Calgary Land Use Planning & Policy, 2004a). These findings were compiled into the-Transit
Oriented Devel opment Guidelines, approved in 20014
development of areas typically with@®0m of a Transit Statiohan existing LRT station or BRT station
where an LRT station wil/ eventually developo (Ci

The Plan itselfs broken down into components which corresponded to the identifi¢giaesices:

TransitSupportive Land Usd and uses in TODs should be evaluated on their ability to generate transit

ridership and activity at all times of the day. Appropriate land uses include high intensity residential and
office development, as wedls commercial services oriented for the daily needs of residents. Land uses
should be mixed, horizontally across sites or vertically within a site. Land uses which do not support these
aims should be heavily discouraged, especially-atisnted uses whictonsume large amounts of land.
Specific types of land uses that should be discouraged include: gas statiorthrdrigé retail, big box

retail and warehouse grocery stores, as well as wide lot sietgehed residential.

Increasing Density Around Trait StationsRapid transit systems require higher densities than the

community density targets established in the 1990s in order to generate sufficient ridership. More

intensive development should be encouraged surrounding stations, with the high@issdemsediately

adjacent to the station. Density should taper off so as to integrate into surrounding communities. To
support this objective in station planning areas
should be established for a statganning area and not included as part of the gross community density

targeto (City of Calgary Land Use Planning & Poli

Creating a PedestrigBriented Design Cal garydés TOD policies should #dc

direct and safequestrian linkages to and from all Transit Stations in order to support a walkable station
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area and promote the use of transitodéo (City of Cal
Transportation links between major destinations in the area shousigmated as primary pedestrian
routes designed to have wider sidewalks, connections to regional pathways, aratietret buildings.
New devel opment should be expected to provide gro
such as retail, pes o n a | service, restaurants, outdoor <cafes,

Planning & Policy, 2004b, 23).

Managing Parking, Bus and Vehicular Traffi@©D should foster increased wadk trips to transit which

will lessen reliance on other modesaccess the system. However, even if this objective is achieved, the
majority of users would still be expected to arrive at LRT stations through buses and personal vehicles.
TODs should continue to plan for station connectivity for all modes, espdcaaibit. Auto trips to the

area should be encouraged to be taken by other modes through providing improved local transit service

and improved amenities for nenotorized modes.

To further discourage auto trips to the station area, and to lessen thedmpeaking uses on the

pedestrian environment, parking should be managed. This includes improved site and design standards,
locating parking to the rear or sides of buildings, and surface parking developed in early stages of TOD
should allow replacememiith structured parking or new development in later stages. Reductions to
parking requirements in station areas should al so
requirements but also with Transportation Demand Management (TDM) policies. Sharad,parki

providing secure bike storage facilities, and proximity to-oityned parkandride facilities for uses that

generate most of their activity in gfieak periods may be considered in place of parking (City of Calgary

Land Use Planning & Policy, 2004b7)2

The policy objectives represented the idealized outcomes of TOD planning, but staff recognized
that an implementation strategy was also needed. This was a significant departure from the strategy

employed with formulating the first Station Area Planglee South LRT line in the 1980s, which placed
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the onus foachieving plan objectivemntirely on developersee Chapter 4Plannersalsoaimed to

reverse the past practice of doing little to engage the community and create support for redevelopment.

The 2004 TOD Best Practices Handbook stated that the City should take leadership to facilitate
an easier development process for private developers. The City should engage the community to provide
an individualized vision for each station area, and idetfigyservices and amenities that would be
supported by the community. The goal for each stationvemsh 0 e st abl i sh pl ans @At haf
market strengths, site opportunities and community interests. These plans will outline clear goals for TOD
atthe individual station and provide guidelines for land use, density, public systems, urban design and

parking managemento (City of Calgary Land Use Pl a

In another departure from previous policies, planning staff sought to T@bDsdevelopment on
a few strategically important areas. Recognizing that the market for TOD would be limited, especially at
the outset, staff sought to fAidentify priority st
reasonable opportuniffor successodo (City of Calgary Land Use F
focusing development into these areas, the concept could be proven in the marketplace and generate

subsequent and sustained interest in other station areas.

Finally, planning staff wnted a policy suite that would be market responsive, allowing
developers the flexibility to adapt to changing trends over the long term. This meant permitting a measure
of design that was undesirable in the ideal concept, such as surface parkingitiatistages in order to
stimulate development interest. However, these features must be designed to be adaptable to future
changes, and as fuller buitdit was approached should be eliminated to fit with the concept. TOD was
viewed as something which widuake decades to reach full budddt, and so policies should be revisited

and assessed regularly to enquegress towardhe final vision.
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West LRT Land Use Study

The land use planning process for the West LRT project demonstrates how these TOD
. principles were put into practictn the middle of the 2000s, funding opportunitiesame
available toconstructhe West LRT line, the first completely new line to be built in the city
since 1987. Unlike the experience with previous LRT lines, the WeBtdAR L an d i BtatedinSt udy
November 2006 was conducted before Council approval for constructing the line. With design work,
including station placement and alignment, being done at the same time, this would permit the land use

study to exert considable influenceonthe physical aspects of thire (see alssection 4.43).

The Study focused on the area between Crowchild and Sarcee Mgl 6), and included
three of the six planned LRT stations on the,linef ocusi ng o n lafgéstpetendatfar as wi t h
redevelopment in the nearand i r mo ( City of Cal gary LanThe Use Pl a
planalsoaimedtdi di rect the right kind of redevelopment tc
manage development pressuratsime of these priority areas so as not to diffuse planning efforts or the
l i mited mar ket for redevelopmento (City of Calgar
framework, Westbrook Station (at centréMap 16) and Sunalt&tatior’ receved the highest priority.
Planners wished to limit the scale of chattgg would occur elsewhere until these two stations had been
sufficiently redeveloped. Accordingly, development could occur outsitleesé two stationi§ it met
| and us e applzaidns that dontempldie either a significant change in land use or density will

not be encouragedo (City of Calgary Land Use Pl an

* While not within the nominal Study Area, Sunalta was identified sigrificant redevelopment opportunity in
meeting planning objectives for downtown.
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Map 16 - (City of Calgary Land Use Planning & Policy, 2009a, 10, 22)

West LRT Land Use Study: Study Area Boundary & Density Areas
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The Study also differed from past corridor planning in that much of its policies where shaped

directly by residents. The overarching objectives of intensification and tsagibrtiveness were

supplied by City policy, but how this was applied to theidorrwas the result of community

engagementity planners formed Citizens Advisory Committe@ut on workshopsand distribugd

guestionnairesResidents were invited to participate in the planning process and establish what sorts of

development, actities and amenities they would like to s€hese results weffe u s e d

t

0O gui de

community, developers and the Development Authority in considering and developing new City plans

and guidelines as well as pri vat &sedPkranniag&Pplioye n t

2009a, 23). This resultedgevend Gui di ng Pri nci pl e s 6Thdseare:

t he

We s t

Increase HousindgResidential development should be intensified around LRT stations and commercial

corridors, while remaining sensitive tlee surrounding community contexts. There should be a variety of

housing types offered to accommodate a diversity of lifestyles and incomes.
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Promote MixedJses, Complete Communities, and Diverse Destinatideg: development should

include a mix of residdial, office and retail commercial uses, especially in intensification areas. Land
uses which do not support transit should be avoided near LRT stations. Westbrook Station should be
developed to become a major destination for the surrounding commuanitieshould be comfortable

and accessible to pedestrians.

Maintaining Safty in Neighbourhoods New devel opment should provide ¢

its design. Provide safe environments at LRT stations, at road crossings and in public sgdicesdis.

Create a dlance between Natural and Built Environmééquire mproved design for open spagces

which areeasily accessible by pedestrians and cyclists. Increase the amount and quality of landscaping

provided both in the public and privatalm.

PromoteQuality Design and Charactédrient buildings to the street, locate parking away from the

pedestrian environment, and ensure massing and height transitions are sensitively managed.

Offer Mobility Alternatives Offer improved pedestrian amwstcling facilities that are connected and

accessibl e, and Aallow public transit to become t
Calgary Land Use Planning & Policy, 2009a, 20). Alternative modes should be the primary way to access

the LRT stations.

Build Memorable Public Spaces / Sense of Pl&@reate pedestrian friendly streetscapes with active

edges to public space. Maximize sunlight exposure of public areas and mitigate the impacts of building

shadows and winter weather.

Residentslso helped shape priority areas and the scale of development that is envisiined. 26
Street and 4%Street Stationwiill be smaller in scope and offer a more limited mix of uses. Westbrook
Station, @ the other hand, should contain the highest densdydagree of land use mix, and became

destination for shopping, entertainment and employment within that area of the city. Planners identified,
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and residents supportéaiestbrook Stationasone of t he most significant of
OrientedDevel opment along the West LRT linedo (City of

seeChapter 4

The TOD Policy Guidelinesand resulting plans which built on it like the West LRT Land Use
Study, are important documents for the City in that fhreyide a framework to support intensification
and redevelopment in key areas. That these guidelines were so quickly incorporategjontadans
reflects the rapid and deliberate shift in City policy from a growth policy focused on suburban expansion
to a more balanced approach. A critioakkt step was to integrate 88 OD principles intcstatutory
bylaws which have legal authority to enforce compliance with traagiportive design. In 2009, Calgary

approved a new Transportation Plan and Municipalelp@ment Planvhichreflected these objectives.

A New Transportation Plan & Municipal Development Plan

As population and employment growthtime city accelerated, the plans adopted in the 1990s
were increasingly becoming out of date. The result was a Council request to update the transportation and

land use plans in 2006, which sought to addrgsrsistenproblem:

iOver t he &ndusseshdv®begnénareasingly degregated, with homes located further
and further away from jobs and amenities. Population growth has gone almost entirely to the
edges of the city, while employment continues to cluster in the downtown and east industrial
areasWith trip distances increasing each year, the private automobile has naturally become the

preferred travel choicé. City of Calgary, 2009p3-2)

The City felt that the roots of this issue lay in the separate planning processes that guided
transporat i on and | and use planning, and fAalthough eac
some conflicting pri or Cityof€adgary 2069cAN Fustlerendre, thippor t uni t
mismatch between land use and transportation planning wafellt be a significant contributor to the
increasing level of autdependency:
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fiLand use and transportation have a significan
jobs, services and amenities) are located impacts how people travel. Ifitesdiage far apart,
the car is often the only convenient way to get around. If destinations are closer together, walking,

cycling and transit c aQityobGalgaoyn209@)o nveni ent opt. i

Council directed staff to combine planning for thdgaay Transportation Plan (CTP) and
Municipal Development Plan (MDP), in a process called Plan It. When approved in 2009, the CTP and
MDP were to be consi de r-mue land useane trafispogation plantfoe gr at e d
Calgary, o owml yymeepareati sdi ng provincial Ciygfi sl ati o
Calgary, 2009¢17). To guide this new planning process, staff relied on a comprehensive public

engagement process about how residents viewed the future of the city, catigteiGALGARY.

imagineCALGARYwas an ambitious undertaking _ _
Figurel0- (City of Calgary, 2009d, 7)

for the City. For 18 months beginning in January 2005, ConHBCHg VISR toTEEHOR:

the Plan It Calgary decision support framework

staff manediedmmuidict yyowne

Long Range Urban

that gathered opinions from over 18,000 Calgarians (Cit VRN QN s.:inbilty Plan

(imagineCALGARY)

Principles

of Calgary, 2006). The purpose of this exercise was to —

creae a vision of what the city would look like in 100
years. Products that were expected included targets the
City should strive towards and the development of

indicatorsto monitor progresié meeting them

imagineCALGARY revealed a shifting position amohigssidents towards the nature of future
growth. While the 1995 GoPlan showed that there was public support for alternative transportation, it
now seemed Calgarians were willing to back the land use changes necessary to support these modes. Staff
found tha Calgarians supported increasing residential density, particularly at transit stations, near

employment, and in close proximity to daily necessities and serViaggets were established to
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significantly increase the number of residents and jobs nearstda®dns and to increase per capita transit
ridershipLRT st ations, characterized fias places to dri
devel ope doriened dévelopmensfiunted or supported by The City, to be given priority over

currentLRT parkandride-l ot so (City of Cal gary, 2006, 112 & 314

These findings were confirmed during the Plan It process. In a phone survey conducted in
November 2007, 83% of respondents stated that the city should encourage greater use of alternative
transporation modes, with support highest among those betwe&d y8ars old; only 14% felt that
current levels of vehicle use should be supported (Leger Marketing, 2008). Although nearly six in 10
respondents currently commuted by single occupancy vehicle, 7tt#ése would be willing to switclot
transit with improved servicénterestingly, almost twihirds of this group indicated that a change in
behaviour could be made with improved bus service, with the remainder citing improved LRT service as

a reason tewitch.

The phone survey also found that 87% of respondents wanted the City to redevelop underutilized
commercial and industrial land to higher intensities, while 83% wanted the City to developusixed
buildings with residences or offices above groundrfretail. When asked to prioritize which areas of the
city should be intensified, half chose major nodes served by LRT or buses, with Centre City the next

highest at 24%.

However, there was a view that the City could do more to sufipstmerging paty direction.
This is a persistent theme throughout this research, that the City of Calgary often proposed progressive
planning principles, but fell short in implementing them. This was echoed when planners solicited
feedback from other stakeholdérsstitutions, developers, and advocacy groupeghich desired a clear

and consistent strategy to realize these policy aims:

APolicy planning is NOT a problem at The City.

polices very well. The problem i$ #ne implementation stage. Current implementation processes
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have been challenging, especi aCanadalfamrd®o m Roads a

Company City of Calgary, 2009056).

ACity is open for business wipotraythesarmenf i el d dev
sentiment to redevelopers. Otherwise existing barriers will block innovative applications in the
establ i s hedi Fedemntioual CatgaryeComniunities Soutlity of Calgary, 2009d

56)

Creating a Recommended Direction for LandUs

The City applied the results of imagineCALGARY into the Sustainability Principles for Land Use
and Mobility and Key Directions for Land Use and MobiliBigure 11). The former served as a
summary of the key findings, while the | atter #Are
in order to guide Calgary towards the imagineCALGARY vision and the Sustainability Principles for

Land Use a rCidyoNalgary|2000a-6). (

By 2076, Calgary is expected to grow from about 1 million residents to more than 2.3 million,
while adding more than 600,000 new joldty of Calgary, 2009c To accommodate this growth in a
sustainable manner, a goal wastBat 50% of this growth would be within currently developed areas by
2076 City of Calgary, 2009a In order to minimize disruption to existing communities, and ensuring that
the transportation network would be used efficiently, the City favoured dirdcting s gr owt h t o Ar
small, dense urban centres | ocated OQitgaCalgangj or tr a
2009¢ 11). Although Centre City would continue to be the dominant centre in this scenario, it would be
supported by a wetif these Activity Centres linked by intensified corridors, and by improved transit

service City of Calgary, 2009d
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Figure 11 - Sustainability Principles and Key Directions for Land Use and Mobility

Sustainability Principles for Land Use Key Directions for Land Use and

Mobility (2008)

and Mobility (2007)

1. Create a range of housing opportunities 1. Achieve a balance of growth between
and choices established and greenfield communities
2. Create walkable environments 2. Provide more choice within complete
3. Foster distinctive, attractive communities communities
with a strong sense of place 3. Direct land use change within a
4. Provide a variety of transportation framework of nodes and corridors
options 4. Linkland use decisions to transit
5. Preserve open space, agricultural land, 5. Increase mobility choices
natural beauty and critical environmental 6. Develop a Primary Transit Network
areas 7. Create complete streets
6. Mix land uses 8. Optimize infrastructure

7. Strategically direct and manage
redevelopment opportunities within
existing areas

8. Supportcompact development

9. Connectpeople, goods and services
locally, regionally and globally

10. Provide transportation services in a safe,
effective, affordable and efficient manner
that ensures reasonable accessibility to
all areas of the city for all citizens

11. Utilize green infrastructure and buildings

Like the 1995 GoPlarplanners developed scenarios of how the city would change based on
different approaches to guiding growth. A major difference between the former and current plans was the
theoretical approaches taken to developing these scenarios: current trendscaslvpete now
represented in the Dispersed Scenario. The other two scenarios (Hybrid and Compact) utilized a

backcast.i met hod from a nNndesired future, o usefu

ng
of Calgary, 2009e, 8).

Under the Disperseficenario, almost threguarters of all new population growth over the next
60 years would occur in greenfield development at the edge of the city (City of Calgary, Z0@9ed.
position had significant implications for transportation infrastructlineradial transit network needto
be exended to serve these new areas, andrhweth in vehicular traffic requidethe current ring road
under construction to be completed and a second started. The overall impression was not positive from

the standpoinb f i ntensi fication and alternative transpor
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increasing auto dependency compared to the current Calgary mode split, despite modest efforts to
reintensify around existing LRT stations. This suggests a poor dmmméetween the land use patterns

and transportation network-1.n that scenarioo (I Bl

Given the undesirable results of the Dispersed
Direction,d to achi eve bindaivated ehanges m ttavdl ehaeidur. Thé i nt en
Recommended Direction would reduce the costs of constructing infrastructure by 33% and require 54%
less new urbanized araacompared to the Dispersed Scenario (IBI Group, 20 17). A more
intensive builform and increased transit service would also contribute to changing travel behaviour:

transit ridership per capita was expected to douhtpu(e 12).

Map 17 - Land Use Projections for Dispersed Scenario and Recommended Directiom(IGroup, 2009, 9)

Dispersed Scenario Recommended Direction

DISPERSED DIAGRAM

et paocke aCcomodated W I o ws

124



Figure 127 Scenario Comparison of Transit Use and Service (1Bl Group, 2009)

Current Dispersed Recommended

Scenario Direction
Transit Trips per capita 91 90 180
Transit Operating 2.12 1.6 3.7

Hours per capita

The geometry of the transit network would also changter the Recommended Direction
AUNnl i ke t he cur r e ousedonals daavhtowh, tha mew primarystnarsit sgstam forons
a grid of routes across the city, anchored by the
kilometres of track were required under the Recommended Direction versus 92 new kilometresrof track
the Dispersed Scenario, reducing LRT capital costs by almost 20%. Conversely, adding higher frequency
bus connections between numerous-ceiitres requikimprovements to bus service. The City would
need to purchase 1,600 new buses, 900 more thha Dispersed Scenario (1Bl Group, 2009). Despite
this, at $6.2 billion, the overall capital cost of the transit systasprojected to b8% lower under the

Recommended Direction.

Operating costs would not change significantly under the Recommendeddbirétensified
land use patterns would generate both a significant increase in ridership, but also improved utilization of
capacity by allowing shorter trips and attracting reverse flow trips (IBI Group, 2009). Thus, while the
operating subsidy for traitsvould increase from its current $115 million to $300 million under both
scenarios, the Recommended Direction would see revenues double over the Dispersed Scenario to $500

million and increase Cmolvegtd¥ (Bl Group, 2B)RPppendix A).ecovery r

2009 Calgary Transportation Plan and Municipal Development Plan

With nearly three years of public engagement and planning complete, in 2009 the City adopted a
new Calgary Transportation Plan (CTP) and Municipal Development Plan (MB&jePlans targeted a

significant decrease in automobile use: from 77% of all trips in 2009 to betwdE¥bE-igure 13).
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This was in marked contrasttiee 1995 GoPlan, which projected a 75% automobile mode split despite

aims at providing better transit sex (City of Calgary Transportation Department, 1995).

Figure 13- Projected Mode Share for Calgary Transportation Plan Horizon City of Calgary, 2009k 3-4)

Walk/Cycle 14% 20% - 25%
Transit 9% 15% - 20%
Vehicles (SOV & HOV) 7% 65% - 55%

The change was the direct result of evolving planning philosophy dew@nsportation in
general and public transit in particular. Now, transit is no longer just about getting people into downtown,
the City wanted it to be a desirable and even preferable mode choice throughout Calgary. More

significantly, transit could based to shape land use within the city rather than abet in its sprawl.

To support this objective, the CTP and MDP relied onrvegor policies: establishing a Primary
Transit Network discussedird43) , and devel oping fa | aapdlatonse f r ame
and job growth wit hi nCityd Calgaryy 2009e2i123). (Settimgaegoabttiat 50% a n s i t
of all residents should live within walking distance of the Primary Transit Network (PTN) and 50% of
future growth occur in the developatka of the city, planners created a series of Activity Centres and
Corridorsto be developed intensivefiMap 18). The level of growth expected in these areas by 2076

significant: 322,000 new residents (26.5% of all growth) and 211,000 jobs (37.5%).

The developmergoalsfor eachof theseactivity centresverepredicated upon an integrated
approach to transportation and land use planning. On one hand, the type of transit that could be supported
in an area was fideter mi nte dusad molsdr extcdQiyod tvied sy d fr ot
Calgary, 2009a2-12). The reverse could also be true, better transit service would stimulate the type of
devel opment needed to justify the service.yThe Ci

centres with primary transit service sooner. This will help motivate market responses, focusing infill [...]

126



Map 18- Primary Transit Network, Activity Centres, and Corridors

(City of Calgary, 20093 Section7 Map 3)

[
—_——

l
3 =
.
.
Iy .
.
N ]
Rl d
|
|
&
\ )
]
COUNTRy; o S
"%m ®
:*
i
g |
5,
S, ¥
v /\j 7
it w1
1 o= 2. O
— — -1\ o
: .
OLEs
a2 RS A : .
— L o E -
y 9 o,
i
2
[N
1
bl :

"N

Primary Transit Network

== Primary Transit Network
= Skeletal Light Rail Transit Network |

ssss Transit (dependent on land use)

@ Primary Transit Hub
@® Regional/ Inter City Gateway Hub

Urban Structure
I Centre City

o
I Major Activity Centre

Community Activity Centre

I Urban Corridor L

[ Neighbourhood Corridor
I Industrial - Employee Intensive

127

ML ANOLS

TSt

0 15 3 6 9

Kilometers



withihnwal ki ng proxi mity t o Cityef Cgigary, B0a9d5). Thetindings i t net wo
envisioned for build out of both the transit network and development in these areas also reflected this

position: the PTNs tobe completed within 30 years, whidaly onethird of the eventual population

growth in Activity Centres and Corridoaseanticipated by this date (City of Calgary Land Use Planning

& Policy, 2012). Leading development through infrastructure provision also marked a departure from the
histoiical trend in Calgary where transportation decisions were often reactionary to changes in land use,

as discussed in earlier eras.

Thus in order to maximize transportation network efficiency and to justify the improved transit
service, planning staff spdieid targets for intensification for each activity centre and corridor type. To
start, planners identified four key elements that should be satisfied by each activity centre/corridor:

density, diversity, design, and distanGaty of Calgary, 2009a

Density The minimum number of people and jobs needed to support primary transit levels of service
should exceed 100 per hectare within walking distance of the network. Where the PTN intersects to form

nodes, this should be increased to at least 200 peojubs per hectare.

Diversity. Each intensified area should include a mix of uses that provides services and the ability to meet
needs | ocally for residents and employees. Regi on
intensities between ffierent transit areas, to promote cousftew transit travel during peak commuter

periods as well as support gffe a k r i Cite of Galgaryy 200962-13)

Design Each trip taken on transit begins and ends with a pedestrian trip. Improved pedestrian
infrastructure and amenities should be provided that allow direct routes between destinations. The built

form should include suitable design and orientation that contributes to a lively pedestrian environment.

Distance Locate the right uses close to tranRidership gains are more likely if destinations are close to
transit stops. Intensification should be focused within a 5 minute walk, or about 400m, of transit stops and
stations.
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With these four elements in place staff stratified the activity ceatrégorridors into five types,
based on land use characteristics such as existing built form type, the presence of major land uses such as
institutions or employment concentrations, development potential, and location along th&iTofl (
Calgary, 2009gFigure 14). Although each node should serve as a local destination within its catchment

area, a variety of functions were desirable to encourage intercentre transit trips.

Figure 14 - Activity Centre and Corridor Typologies (City of Calgary, 2009a 3-5 & 3-10)

Intensity (jobs and
population per gross
developable hectare)*
200 (minimum)

Activity
Centre

Transit Service Typical Key Uses

One or more major institutional
uses, business and employment,
high and medium density
residential, retail and supporting
services

One or more Primary
Transit stations

Institutional use (opt), retail centre,
medium and high density residential,
business and employment

Community 150 (minimum) Primary Transit Station

Local retail and local services,
medium density residential

Neighbourhood | 100 (minimum) Primary Transit station

or Transit stop

* Intensities for each specific Activity Centre will be determined through Local Area Plans in consideration of land available for
development, community context, and the opportunities to optimize infrastructure and public investment.

Corridor

Intensity (jobs
and population
per hectare*

200 (minimum)

Transit Service

Located on Primary
Transit Network

Typical Key Uses

Retail, Office, Mixed-use
buildings, medium and
high density residential

Street Type
(See CTP)

Urban Boulevard,
support for multiple
modes

Neighbourhood

100 (minimum)

Located on Primary
Transit Network

Low to medium density
residential, retail, mixed-
use buildings

Neighbourhood
Boulevard, support
for multiple modes

* Intensities for each specific Corridor will be determined through Local Area Plans in consideration of land available for
development, community context, and the opportunities to optimize infrastructure and public investment.

Major Activity Centres Developed to the highest intensity, these are served by one or more primary

transit stops and routes. These areas have a large land area available for redevelopment, and allow the

highest density/dul di ng hei ghts and broadest | and use mix.
function as an oéregiobohthe cityand proveldopgorunitiesfor paogie to work,
l'ive, shop, recreate, be eCitytokQalganyj2009a3-7).aAsadanymé et t he
these centres are existing concentrations of retail, thiswaldd continue, but new large format retail
should fibe |l ocated at the edge of a Major Activit
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friendlyd e s i Qjtywad Calgary, 200983-7). Parkings tobe designed to minimize its impact on

pedestrians, and ultimately be provided in structured and underground forms.

Community Activity CentresThis typology sought a more moderate level of intensifcatintended to

serve a few adjacent communities. These are locations that have smaller land bases available for
development and limited connectivity to the PTN that could restrict its development potential. Most of the
Community Activity Centres identift by t he MDP fAare existing commerc

continue to provide a sGitgoiCGafgary; 2000838) e v e | of retail

Neighbourhood Activity Centredot identified on City land use maps, this type of centre corresponds to

small mixeduse nodes within neighbourhoods. They are characterized by gooented and lowise
housing at mediurdensity levels, while commercial uses are primarily loeaiignted. Where direct
street network connections are available to highegrazdntres, improved pedestrian and cycling

facilities should be provided.

Urban Corridor Developed to intensities similar to Major Activity Centres, Urban Corridors will be
oriented on a mukimodal boulevard with a strong focus on alternative modésua$port. They should

also contain an greater mix of uses and serve employment, commercial, as well as residential functions.

Neighbourhood Corridor Thi s typology is similar to -waxisting

commercial streets. As e, they are primarily assigned to those same locations to reinforce their
character and development types. They should discourageréemted uses and new development

should be oriented to the central street.
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Current Status of Activity Centres andr@dors

Following the adoption of the CTP and MDP in 2009, monitoring programs were established to
observe the progress of these typologies towards development goals. The first report on this progress was
made available in 2010, and noted successfullsréut also challenges to be addressed (City of Calgary
Land Use Planning & Policy, 2010). Population growsthccurring in all typologieg¢Figure 15), but
until recently has been focused in a handful of centnest notably near the two universities and at
Westbrook Mall. However, the level of development activity in these corridors has been steadily
increasingSeveral major projectshave received planning approval or are currently being constructed in

severahctivity centres along the LRT

A key challenge for planneis mairtaining the desired mix of useshere intensity targetsre
currentlybeing reached it largely due to concentrations of employmefig(re 16). For example, a
mall site is the only Gommunity Activity Centre currently meeting its intensity target, doing so

exclusively as a result of mall employment.

Figure 15- (City of Calgary Land Use Planning & Policy, 2010)

Population in Activity Centres and Corridors (1990-2039)
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Figure 16 - (City of Calgary Land Use Planning & Policy, 2010)

Distribution of Residents and Employment in Activity Centres

and Corridors
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Land Use Bylaw 1P2007

With the CTP and MDP providing broad statutory guidance, the City also needed a land use

bylaw that could enforce these objectives at the site planevele 19 8 0

Land Use

grown increasingly inadequate to respond t

(Medeiros, 2011, 4). This was evidenced by

districts: etween 1992 000 A Ci ty Council approved 454

conventional district redesignations?o

(0]

di

T 1P2007 that was approved by Council and came intodat June 1, 2008 (City of Calgary, 2607

20078. The bylaw introduagseveral nevzoningconcepts in Calgary: modifiers for conventional

Byl a

new d

t he

rect

districts, minimum densities, regulating use areas within developments, expanded design standards, and

newparkinggsndards. The aims of these additions

wer e

providing a tool to implement fingrained land use policy in response to the rapid growth in Calgary

since 19800 (Medeiros, 2011, 1).
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Adding modifiers to conventiondistricts introduced more flexibility in achieving the land use
aims for a particular area. Three modifiers could be apgdli@enoting FlootAreaRatio @ measure of
density),h which established a maximum building height in metres,dantich would beused in
residential districts to establish a maximum density in terms of units per hectare. Minimum densities were
also established, although these are common to all parcels of a given district. For exafinglstridts
which are intended to provide midiesidential housing at medium density in new suburban areas

required to provide a minimum density of 50 units per hectare (City of Calgary, 2007, §620(1)).

Figure 17 - Example of District Modifiers (Medeiros, 2011, 6)

FH—T—T+TGCOR— =) | —
M-C2 4.0 ‘ ‘ M-C2 M-X2
| h22| | | £
CCORi[ | |C-CORT C-COR1 C-CORT
45 | /50| | 145 f4.5
| h2g | h38 — 3\ fiog——§ el
| - T T T id0 MM o o)

Thenew bylaw also regulated the size of individual uses and their location within a site. This
came from a growing awareness that HAthe scale of
(Medeiros, 2011, 7). To address this, planners used the canéepta 6 use areadé whi ch en
building area devoted tn individual commercial uniThese use areas were then regulated to ensure that
the scale of activity was consistent with the planned character of the area. This tool was primarily applied
to atgrade commercidb support a pedestrigriendly environment. For example, theGOR1 district
which was used primarily for O6main streetd commer
floor to a maximum of 465Mexcept supermarketeghich could achieve a use area up to 1,40@ity of
Calgary, 2003, §785). By contrast, «COR2 which reflecta higherscale of activity permitted use areas

up to 930m, with supermarkets allowed up to 2,5001@ity of Calgary, 200&, §803).

The new lad use bylaw also considered the distribution of uses within a building (or vertical
mixing). Influenced byfornb ased codes, planners recognized that

to create interest for pedestrians and may not positively cotgrib streetscape activity. In those districts
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in which the activity at the street level is important LUB 1P2007 prohibits certain uses from locating on
the ground flooro (Medeiros, 2011, &3eswithirunew her mor
developments. The M1 district required a minimum of 300rof commercial area located on the level

closest to grade and a maximum use area (single space) of @6nof Calgary, 200d, §677).

The bylaw also expanded the standards that were expeated afevelopment with respect to
siting and orientation on a parcel. Development could be required to provide a maximum setback from the
property line, achieve a minimum frontage on a commercial street, and provide the primary entrance on
that street. Oncagain using €COR1 as an example, the building was not permitted to be setback more
than 3m from the property line, parking uses were not permitted between the street and building, and the
design should occupy a minimum of 80% of the frontage of the corrahstreet it faces (City of

Calgary, 200@, §7828783).

Lastly, the new land use bylaw also addressed concerns over suitable parking requirements,
particularly site provision (see alSection4.44). Reduced parking supply was allowable under certain
circumstances, including: a transportation demand management strategy approved by the City, shared
parking for commercial uses in shopping centres, providing bike lockers and showers, locating within the
inner city, and proximity to LRT or frequent bus deev(City of Calgary, 200¢ §124(2); Medeiros,

2011). In most districts the reductions that were allowed by proximity to transit service would be 10% for
parcels within 400m of an existing or approved LRT station, and 5% for parcels within 150m oftfrequen
bus service (City of Calgary, 2087 Lastly, where excessive parking was to be provided, the City could
mandate it be structured or underground: in tHeéQ@R1 district providing more than 6 stalls per 160m

gross area this requirement would be triggered
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The new land use bylaw has proven to be an effective |

tool in regulating new development for much of the ditgtable
examplesare two projects built using-CORL1 districts on

traditional commercial streets: Atlantic Avenue Art Block in thel™
Inglewood community and Hanson Square in the Bel(kigure

18). Both were built to four storeys, containing offices and smali#

ground floorretail units. Parking in both projects is located

Figurel8- Atlantic Avenue Art Block (Top

underground or behind the buildings and Hanson Square (Bottom) (Source:
Google Maps)

However, the 1P2007 bylaw has not been sufficient in addressing the zoning challenges at TOD
sites (see Chapter 4). The City has continued to make heavy use of tligriaCinl these areas,
principally for the purpose of requiring minimum densities and including density incentives for certain
amenities or the inclusion of residential components. Furthermore, the parking policies are a positive first
step but the relately modest reductions available and continued limitation of theiod&u policy to
central areas will ensure that parking provision remains a considerable and costly element of new

developments.
Summary

This era saw aajor leap forward for Calgarpiland use planning. Economic conditions created
a market for multresidential housing, especially in the developed area of the city. But this was in many
ways facilitated by a City administration that was increasingly willing to support and faciligate th
growth. Motivated by a reduce infrastructure expenditures and maximizing current assets, planning efforts
shifted away from new suburban growth and towards intensification. This motivation also fed into a

desire to reduce automobile wm®d encouragednsit and active modes instead.

The transportatiofand use connection also became strengthened by the integrated planning

approach used in the CTP and MDP. Previous plans, even the progressive GoPlan, had tied transportation
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decisionsto land use trendéo w, t he Cityds plans reflect a more a
through transportation investments. The proposed Primary Transit Network will offer improved
accessibility between key activity nodes, and the City believes that this benefitnailiase land use

changes as congestion grows on roadways.

As to why efforts to create policies for intensification were more successful in this era than in
previous ones is largely because public perceptiad changed. Through imagineCALGARY and Plan
It, Calgarians responded that they were how more open to density, and wanted better transit service
throughout the city and not just to downtowihe framework created by Activity Centres and Corridors
will be key to maintaining this support, especially amenunicating the level of intensity that will be

expected and how these nodes will integrate into surrounding communities.

The 14 years since the GoPlan was approved were transformative for land use policy in Calgary.
Where onceesidentialgrowth was to be overwhelmingly suburband employment focused into two
imi-hdawnt ownso on the urban periphery linked by a

clusters of density in the existing area of the city which are linked instead by.transi

4.43 TransitPlanningand Service
The 2000s saw a resurgence in both ridershigcandtructiof or Cal garyo6s transit
three existing LRT linewere extended to the edge of the city, and the long awaited West LRT line was
built, opening in 2012. From 20012 the total length of LRT track in Calgary grew from 32.7km to
56km and the number of stations increased from 33 to 44 (City of Calgary Lafiddséng & Policy,
2004a; City of Calgary, 2012). Service improvements were also made, with transit hours per capita

increasing to their highest levels since L&&rvice was first introduced

Ridership also incread@lramaticallyduring thisera Whiletre ci t y6s popul ati on ¢
19962006, transit ridership grew 46% over the same pe@adpary Transit, 2013aRidership gains on

the LRT system were even more significant as average weekday volumes rose by 111% fra@05995

136



to 220,000 daily rides, carrying nearly half of all transit riders in the city every weekday (Calgary
Transit, 2005; McKendrick, et al., 2005). This level of growth was creating capacity concerns, while
worsening traffic congestion imgh growth corridors tothe north and sgh-eastcreateda need to plan

for two more LRT lines.

Figure 19 - (Adapted from Calgary Transit, 20139
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Transit planning also evolved during this era, with increasing emphasis on providing a
competitive travel alternative nohly to downtown but throughout the city. Planners introduced a
Primary Transit Network in 2009, which would provide improved service linking activity centres targeted
for intensification. In 2012, the City appra/RouteAhead, a comprehensive transit lanto

implement the Primary Transit Network over the next 30 years.

Positive transit trends that started in the18®0s continued into the 2000s. Ridership was
increasing faster than population growth, and new service hours were being adde@éa&wvekithough a
transit strike in 2001 slowed the ridership growth rate, by 2012 Calgary Transit achievestone,

carrying over 100 million riders for the first time (City of Calgary, 2012). Downtown continued to be the
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primary driver @ ridership gams, but transit was also increasingly carrying riders to destinations outside

of the core. During peak hours, one quarter of al
towards jobs in the northeast and southeast or classes at post secdnadaybcs i n t he nort hwe
(McKendrick, et al., 2005, 7). Thidiversity of travel improved citywidgansit commute mode share,

increasingrom 13.6%to 16.8% from 199&006(City of Calgary Transportation Planning, 2008c).

The implementation of transit p&ssat the Southern Alberta Institute of Technology (SAIT) and
University of Calgary in 200602 was also a significant factor in attracting these trips. In the three years
following the introduction of @tudent pass at SAIT, ridership at the LRT statiosampus increased by
38%, and the transit mode split improved from 37% to 48% (City of Calgary Land Use Planning &
Policy, 2004a). The program also had a §AIgni fi can
had a two year wait for parkingpassees d now, si x months | ater, there i
Although the result of a transit incentive program, this outcome nonetheless provides a marked contrast to
|l Bl 6s assertion during the South LRT ghifeanty Use St u
affected by the presence of LRT (IBI Group, 1978). This raises the possibility that similar programs could

be impactful on travel behaviour if adopted by respective employers or developers.

Calgariars werealsoriding transit more often. Figure20- (City of Calgry Transportation Planning,

2008a, 23)

At 88.2 trips per capita, the average number of trans?
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per person, also the highest since the introduction of the LRT (Calgary Transit, n.d.; City of Calgary

Transportation Planning, 2083

Downtown continued to play a key role in generating new transit trips as employment growth
resumed Table 8). Transit mode share also increased, rising from 32% in 1996 to 45% in 2006, while the
proportion of auto drivers fell from 49% to 37% over the same period (City of Calgary Transportation
Planning, 2010). Transit mode share grew so quickly that the 50% Guoé&tenshar¢argetwasindeed
reached more than a decade before projections: in
Calgaryoés history, half of all trips to the downt

(Gandia, 2012).

Therewas also evidence that the policies encouraging residential growth in Centre City were
having their intended effect. The population of downtown increased by 46% during the 2000s, and the
number of trips by active modes more than doubled. Investmentsastincture have shifted
accordingly. In 2012 the City opened a new pedestrian bridge over the Bow River, the Peace Bridge,
which has already exceeded expectations with 6,000 daily (@&gary City News Blog, 2012and in
2013a separated bike lane svantroduced connecting the Peace Bridge to the Stephen Avenue pedestrian

mall via 7" Street W.

Table 8 - (City of Calgary Transportation Department, 2011, 62)

Table: Downtown Travel Changes — 1999 to 2009

Method of Travel Number of Trips, AM Peak Period (2hr)

(@ TeTiTeT
1999 2009

Walk 6 700 15 000 123%
Cycle 1700 2 300 35%
Transit 36 500 65 500 79%
Auto Driver 55 000 69 500 26%
Auto Passenger 11 300 12 600 11%
Auto Total 66 300 82 100 24%
Employment 102 100 130 000 27%
Population 10 600 15 500 46%

139



New and Future Investments in Calgaryoés LRT Netwo

Populationemployment and transit ridership growth were all exceeding projections. This created
a need to accelerate planning for the next generation of transit infrastructure. Transit was rapidly
approaching capacity in downtowsegsection 4.41), and significant ppulation growth was expected in
areas not served by LRT, especially the s@atst and nortieentral corridors. Currently only served by
conventional bus routes, these corridors were expected to add over 200,000 new residents and 50,000 jobs
by 2015 Table 9. To accommodate this growth on the transportation network, three new LRT lines

would be required over the next 25 years.

Table 9 - (City of Calgary Transportation Department, 2007, 5)

Table: LRT Corridors - Current and Future Population and Employment
Projections

South NW NE West SE NC
Current
Population 202,200 159,300 164,900 | 84,300 65,100 57,900
Employment 93,000 45,600 68,600 | 18,000 48,700 5,600
2015
Population 247,000 170,000 191,000 | 118,300 135,000 170,000
Employment 121,000 54,000 95,000 | 21,700 85,000 16,000

Not served by LRT

The 2006 Downtown LRT Feasibility Study marked the return to planning for the West LRT line.
The Studynoted of the three new proposed lirthe West LRT should be the next logical step in transit

expansion as it was At htevill reton as antoperaiionatextensioniofrthe | e me n

NortheasL RT and requires no new infrastructure in the
5). Furthermorethe West LRT corridor had the highest population not yet served by an LRT line.

Coundl proceeded by directing staff to update the relevamirpiey for this corridor in 2006. With

Provincial funding forthcomingon November 6, 200Councilapprovel the West LRT as the next LRT

line to be constructed (City of Calgary Transportation Departn2007). At nearly 8 kilometres long, the

line was initially budgeted at a cost of $600 million (Calgary Transit & Clifton ND Lea, 2006).
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While considerable planning work had been dedicated to studying the new line in the
—4 1980s, there was a needéwiew these decisions to reflect the changes that had occurred in
the two decades since. The general alignment, using Bow Trail &/&fiue SW to a
terminus at 69 street, remaiad unchangedyY et thereremainectonsiderable indecisiveness over specif
aspectof thealignment such as station siting and placing track in medians or adjacent to roadways.
Several of these aspects chahmgpeatedly duringhe planningprocess. However, each report was
consistent in noting the impartce that the decisis reflectand use objectives, specifically improving
the pedestrian environment and future potential for TOD (Calgary Transit & Clifton ND Lea, 2006; City
of Calgary Transportation Department, 2007; Stantec & SNC Lavalin, 2007). The West LRT Land Use
Study, being conducted concurrently with technical design, also influenced decision making for the

physical design of the line.

The design for two stins in particular demonstrattee turbulence of designing the LRT line:
69" Street and Westbrook. 8Street Station underwent perhaps the most significant design change of all
stations along the West LRFigure 21). Originally proposed as an-gtade station north of fAvenue
with grade separated pedestrian connections to the bus terminal arshgede south of the road, two
significant changeweremadeto improvethe connection with land use objectives. First, the station was
relocatedtothesouthe st fAt o provide accessibility to the
t hi s a roeCalgary(Tr@risgoyation Department, 2007, 15). With a new high school to replace one
being demolished for the West LRT at Westbrook, in addition to a private school and a university college,
some 4,000 students, faculty and staff would locate on thipesiover an area of 7.5 hectares (City of
Calgary Transportation Department, 2007). The second dewisisto constructhe station directly
under the crosstreet, allowing one station head to connect to the educational campus, while the other

provideddirect access to the bus loop on the east side of the roadway.
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Figure 21 - Changing Design at 69th Street LRT Station
(Calgary Transit & Clifton ND Lea, 2006, 18; City of Calgary Transportation Department, 2007, VII; Pootmans2013)

2006

2007

At Westbrook Station, there was little doubt

over the commitmertb support a future TOD on the

Figure22 ¢ Changing Design at Westbrook LRT
Station (Calgary Transit & Clifton ND Lea, 2006, 10;
City of Calgary Transportation Department, 2007, IV

site: AThere is a signifi
transitoriented development at Westbrook Mall Station.
Selecting an LRT alignment that maximizes the greates
redevelopment potential in this area is an important

BN

considerationo (Stantec §

Instead, th@lebatevasover which alignment would be
best in facilitating these aims. Plans approved during th
1980s favoured either an elevated or betrade
structure, but left the final decision te made in the
future. In 2006, based off feedback from the owners of {

mall property and Calgary Board of Education, reports

142



initially supported an elevated line connected to surrounding development by elevated walkways, which
woul d be 0 c ocerpenisideeharaaliunnel ahdeesllges impacts to existing businesses or access
to the future development sited (Calgary Transit
the high school onsite would instead be moved to a new locatioff 8t&@t Station, allowing

construction of an underground station (City of Calgary Transportation Department, 2007).

On June 9, 2008, Calgarydés City Counci l approv
begin, targeting completion by 2012 (CitiyCalgary Land Use Planning & Policy, 2009a). The question
remained as to what the expected ridership would be. The western area of the city had grown faster than
had been expected during the 1980s: nearly 60% more residents lived within the catcharierGig
than had been expected in 1988 (City of Calgary Transportation Department, 2007). Planners now
estimated that daily ridership on the West LRT would be 32370000 when the city population
surpassed 1.25 million (Calgary Transit & Clifton ND |.2806). Furthermore, planners also noted the
potential ridership impacts of TOD: they felt thlatoughdevelopment at Sunalta and Westbrook
Stations, and moderate intensification at other stat®0807,000 additional riders could be realized for

a taal of up to 44,000 daily riders.

When the West LRT opened in December 2012, ridership exceeded expectations. Calgary Transit
had forecast 25,000 riders crossing the downtown screenline daily; preliminary reports indicate a
ridership of 28,000 overthesme scr eenl i ne, with fAseveral thousan:t
various stations along the west | ine rather than
while many of the riders have shifted from buses to the new LRT, CalgarytTraaseported that
overall transit patronage within the West LRT ser

overpreLRT numbers within the first few months of ser

The planning process f oeateGaphgsariapduse impacsstButL RT s h

with little existing transportation rigkaf-way, unlike previous LRT lines, there were many challenges to
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overcome in finalizing an alignment. Concerns about sensitive integration into existing communities

added corplexity to the project, and contributed to rising costs. The decisidepespart of the line

along 17" Avenue to address complaints about traffic delay and nois=$88 million to the project

alone (Calgary Herald, 2008). Including a new interchange, roadway improvements, and a new high

school, the final cost of the project rose to $1.4 billion, more than double initial estimates. This tension

between maximizing redelopment and ridership potential against cost concerns is an issue that the City

is confronting again as it plans for the North Central LRT.

The planning process for the proposed North Centréviap 19- North Central LRT Alignmen

Under Consideration (Adapted from

LRT Open Houses June 2013)
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corridors to accommodate rail transit difficult. In 2006, the City initially approved an alignment through
the Nose Creek valley along the eastern edge of the service area in order to avoid the builMgparea (

19). There were two reasons behindtharly decision. Superficially, the City believed that a more

central alignment would be unable to realize the preferred LRT operational characteristics, predicated on
generating a travel time advantage over autos and thus favouring higher averagéCalgadsTransit,

2006). But this was a result of the second and more significant reason behind this alignment: the NCLRT

wagemuired to serve future communities north of S

In 2005, the population of the north cettorridor stood at 145,800, 76% of whighs in
established communities south of Beddington Trail (Calgary Transit, 2006). By 2040, the corridor is
expected to be home to 314,000 people. 82% of this growth (138,000 residents) was expected to occur
northof the Stoney Trail ring road, although it should be noted that these projections were made under the

policies of the suburban focused GoPlan and 1998 MDP.

The Nose Creek alignment is undoubtedly the most desirable choice if the primary purpose is to
servethese northern communities, but also has major limitations for transit riders in established
communities. The route was cadtective: the City owned most of the property required, and by utilizing
existing infrastructure on the Northeast LRT to entevritown it could avoid expensive new grade
separated connections over the Bow River and within downitgeifi Furthermore, by allowing high
operational speeds in the lex@st atgrade alignment, this route provided a 30% travel time improvement

over exising bus service from the far north (Calgary Transit, 2006).

The limitations on this corridor were also readily apparent and significant. South of the planned
Aurora Business Park, the alignment travelled in a steep valley: this restricts accessil|agé¢otdand
and limits opportunities for pat&ndride lots and bus terminals. Only two stations south of Beddington
Trail were planned to have bus connections to the area. The peripheral location of the line also meant that

many riders in establishedcaomu ni t i es woul d continue to use buses,
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communities south of Beddington Tr via LRT would have considerable out of the way travel at both ends

of the journeyo (Calgary Transit, 2006, 25).

In contrast, a more centrally Idea alignment would provide less utility for residents in new
communities but a considerable benefit to established communities, both in terms of improving transit
service and in supporting the land use polioigte 2009 CTP and MDP. Existing bus seevidong
Centre Street carried 8.4 million riders in 2006; by 2029 with transitway improvements planners are
projecting this to increase to 14 million annual riders (City of Calgary, 20Caahacity has already
become a concereak hour service to downta carries 3,700 riders, only 18% less than peak hour
LRT ridership on the Northwest and Northeast LRT lines (Calgary Transit, 2006). Furthermore, peak
hour ridership demand is expected to increase to 10,000 by RAgOFarrell, a City alderman whose
wad i ncludes most of the area south of Beddingon T

down Centre Street a day, and weodre still leaving

A central alignment for the NCLRT also creates significant benefggpporting land use
objectives and connectivity to more destinations. The 2009 MDP identified both Centre Street and
Edmonton Trail as Urban Corridors, targeted for intensification to 200 people and jobs per hectare
Moreover, half of the employment in therridor by 2040 is expected to be south of Beddington Trail,
with much of the remainder in the planned Aurora Business Park (Calgary Transit, 2006). Finally, a
central alignment also permits the NCLRT to be integrated with the Southeast LRT line inwnwa

the latter is planned to terminate in Eau Claire in the northern part of dowritapnl@).

It seems residents have realized the benefits of a central alignment as well, and public opposition
to the Nose Creek as mounted. In 2011, the City anndutemtention to review the alignment choice
and gather public input. I t i sansitplantagproveadin éanlyg t hat
2012 shows the NCLRT as part of a so called nAGree

possilte with the Nose Creek alignment (City of Calgary, 2012).
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While planning for the eventual route for the NCLRT continues, this process highlights some of
the competing interests which have shaped transit planning in Calgary, even as the city movesyo a poli
framework that sees transit investment as a means to facilitate land use change. Part of the limitations in
planning for these objectives in this corridor is the lack of local area planning. Unlike the West LRT, the
North Central corridor has no landeustudy underway, and only one active Area Redevelopment Plan.
As this process moves forward, it owi || be an inte

using transit investments to encourage intensification.

Primary Transit Network and Rowtbead

iThe most popular and easiest way to get aroun
the car is more convenient than transit in many parts of the city. In most communities, transit only runs
frequently during rush hour, and the bestsecve | e ad s City of Cagary, 200%elR)0 Thi§
assessment clearly outlshe challenge for planners in designing a transit system to fulfill the planning
objectives of the CTP and MDP. With a multitude of new activity centres and corridonegla
throughout the city, a radial transit network centered on downtdgivmo longer be sufficient in
accommodating travel demand. Planners recommended the creation of a Primary Transit Network (PTN)
which includel LRT as well as improved bus servic€Sty of Calgary, 2009caMap 18, p.127). The
solution was a dichotomous approach to transit service: maintaining and making small improvements to

base transit service, but focusing investment on high frequency service between activity centres.

The base tmsit service would continue to fulfill the role of transit as a public service for those
with limited mobility. It would be designed to reach almost all Calgarians within 400m (or a 5 minute
walk) from a bus stop, with average peak headways-@0lsinute (City of Calgary, 2009d Most
improvements to this servitargeteff peak service. While some current routes operate at headways of

up to 1 hour during off peak periods, the future minimum headways should be no worse than 30 minutes.
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The PTN, on thether handis aimed atmaximizng ridership and transportation network
efficiency between high trip generating nodes. The RBNoperationalized by meeting service
standards, not bgchnology key measures of success would be a reliable and permagieftdguency
service that offered capacity commensuweith demand City of Calgary, 2009b The operational
standardvasto provide service at no worse than 10 minute headways, for 15 hours per day, 7 days per
week; service outside of this period wouolgerate at no worse than 30 minute headways. The City felt
this standard offexdgreater competitiveness with the automobile: high frequemaetd minimize
travel delay associated with wait and transfer times and direct routing between activity centdes w
reduce iavehicle times. This type of service would also improve rider experience and accessibility to the
system by enabling riders to fAimake spontaneous tr
transi t CeyofCalgary,2@083-12). This would also broaden the market for potential transit
riders, fAensuring that all types of triingggstcan be

wor k and s c h oCiyof Galganyn2009k3-02y 0  (

When the PTN was introduced in 2009, only the LRT lines were close to meeting its service
requirements. However, some high ridership corridors, such as Centre Street N, provide this level of
service fo portions of the day and requireninimal investment ~ Map 20- Primary Transit Network, 2012
to achieve full primary transit service. As such, the Giyg
focused on improving these corridors first. Furthermore,

Af ocusing i nve s tdemamtransitcorriglogsi
will achieve the dal benefit of increasing transit capacity to
attract new transit riders and providing incentives for more
intensive, mixeel s e d e v e Citp qf Gadgary, 2009pA-
2). By 2012 PTN service was providezh all LRT lines and one

bus route (Rout8) which runs parallel to the South LRT and
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into North Central Calgary (City of Calgary, 2022ap 20).

Initial progress could be made on a few existing high ridership corridors at minimal cost, but full
build-out the networkwill require more extensive infrastructure. Thissespecially true in suburban
sections of the network, where trarsgtvice requirea greatelincrease in operational speed to compete
with automobilesCity of Calgary, 2009d The scope of the system wdscaseen as critical to its
success: offering this improved service to more residents with more destinations. In 2009, only 8% of all
residents and jobs were within a 10 minute walk of the LRT; by 2076, the City aimed to have 50% of
residents and jobs withwalking distance of the PTNC{ty of Calgary, 2009b To achieve this, the City
aimed to intensify a series of Activity Centres and Corrideegdection 442), but also plan for the
expansion of the PTN to bring service to residents. This lattemgsahddressdd 2013 with Council

approval of RouteAhead, an $11 billion transit capital plan for the next 30 years (City of Calgary, 2012).

Rout eAhead was an i mportant step for transit p
cityo6s ehlwillbavemadopg e wm and comprehensive strategy for
2012, 2). Public engagement by the project team found that Calgarians increasingly wanted the type of
service that the PTN was to provide: the top two prioritieshfepublic were improwkservice frequency
and network design by connecting people to where they needed to go. Calgary was moving from a uni
centric city focused on downtown to a palgntric city. Several large employment hubs were beginning
to emerge: Uniersity Research Park north of the University of Calgary; a medical campus at Foothills
Hospital; and Quarry Park, a redeveloped industrial site in the southeast that will eventually employ
15,000 people and include the 75,08@anadian headquarters ofgerial Oil (CBC News, 2012).

Further more, fexpectations about the role of publ
transit to play a larger role in their lives. They want to easily get around during peak hours as well as

othertimesofte day to meet other daily needso (City of
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In order to meet these new expectations, RouteAhead prioritized service improvienakreist
early investment® where the greatest change in travel behaviour could be expected. Asastiobi, the

proposed projects was evaluated on three criteria:

Land Use This criterion evaluated how each project would support activity centres and corridor
typologies with higher scores given for connecting more of these nodes; improving connalcingtyhe
future Primary Transit Network; and the number of residents and jobs forecasted for 2029 that would be

served.

Customer Experiencd his criterion hncluded consideration of travel time improvements; reducing

reliability issues and delays throughproved rightsof-way and transit priority measures; and increasing

passenger capacity over existing service.

Project Characteristic3 he final criterion considered whether a project would serve an existing high

ridership corridor and thus support exigtitravel patterns and reduce congestion concerns; how the
project would contribute to lifecycle management (with projects rebuilding existing assets scoring higher
than new construction); overall capital costs which favoured lower cost projects thabedotegrated

into the 1Byear capital budget; and the ability of projects to improve mobility for all modes.

Foll owing this evaluation, plannerygarsel ected p
transportation capital budgeéflap 21). This budgetncluded an estimated $4.5 billion for transportation
infrastructure to meet CTP goals,-80% of which Council directet be allocated to transit and
improving mobility in activity centres and corridors (City of Calgary, 20H®)wever, transfers from the
provincial and federal governments, providing 65%
respectively, are expected to decline in coming years (City of Calgary Transportation Department, 2012).

As a result planners are expecting a $2 bilsbortfall over the life of this budget.

150



The NorthCentral and Southeast LRT Map 21 (City of Calgary, 2013a, 2)

corridorswill bebuilt first as bus transitwaye build Montagiendimymating o Moty
ridership and encourage intensification in advance ¢ | — ... i
fixed rail transit, a strategy similar to the Blue Arrow s

buses of the 1970&iven the current debate in

Calgary over which of these two corridors should be M:mm
developed into LRT first, it is ieresting taeviewthe W%WU% | ol—— Om
evaluation of each projedCity of Calgary, 2013a e L

The Centre Street Transitway, in the Ne@tantral

corridor, received a high priority for investment. It ey

supporeda greatenumber of future riders (10.5 iy

million annually in 201914 million by 2029), serve

the most residents with limited mobility, and have s

significant opportunities for TOD. By contrast, the

southeastransitway servean area with a current annual ridership of 4.7 milliBren with

improvements and 13 minute &vel time savings to downtown, annual ridership was expected to grow
to only 5.9 million in 2019With much of the southeast transitway routed through industrial lands, the

opportunities for TOD are limited and the cost per rider much higher.

Although it is still much too early to draw conclusions as to the effectiveness of RouteAhead in
realizingthe CityofCal garyés PTN policies, the evalwuation of
budget does provide one meaningful result. The southeast trankéiwagceived a relatively low score
precisely because most of the benefits of this investment would accrue to suburban commuters to
downtown. It offered limited redevelopment potential and connectivity to other transit priority areas, and
the industrial a#a would generate few transit trips. That the evaluation framework resulted in such a score

is also indicative that the City hdargely incorporated its new transit policy into an implementation
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strategy. This is supported further by the high scores given t wo bus projects, one ¢
serve downtown at all. The Southwest Transitway and South Crosstown BRT, connecting planned TODs

at Westbrook and Heritage LRT stations, and activity centres at Mount Royal University and Quarry

Park, are expectead add nearly 3 million new annual riders by 2019 for a relatively low cost ($60

million, or $3.75 per rider) (City of Calgary, 2013a).

One area that will be important to monitor with respect to implementing RouteAnad is
premise that improved bus service will be successful in stimulating development and land use changes.
The type of service that will be offered along PTN routes varies considerably in operational and
infrastructure characti ¢ waythi ¢s. qgbever tHheadséeénof té
separate roadways such as Ott awao sordddrlflersoly st em, bu
roadways RouteAhead planners recognized that developers would like a greater sense of perrik@nency |
that offered by rail systems, and feel that including more robust infrastructure will not only improve

servicequality but also TOD opportunities:

ALRT infrastructure differs from BRT infrastru
long-range stability. For instance, a concrete guideway, or train tracks signal to developers and
investors that the infrastructure will be in place for the {mrgn. Instreet BRT suffers in this

regard because the infrastructure is often smaller in scale aad wisible, even if the service is

intended to continue for a long time period or be a precursor to future LRT investment.

Transitways can have more permanent infrastructure and will inspire more-traersied

developmentthania t r e et B RQalgary, 2012j103). o f

Summary

The 2000s were a highly prolific era in Calgary in both changing transit trends and transit
planning. Ridership continued to grow, despite the effects of the 2001 transit strike and 2008 recession.

An extension on the NortheaLRT line and the addition of the West LRT in 2012 helped to continue this
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trend: LRT and bus ridership increased by 11% in the first quarter of 2013 over 2012 (APTA, 2013).

While transit uses increasing, travel pattere®ntinue to change with a lowemphasis on downtown

trips. New significant suburban employment cenaememerging, and the 2009 Calgary Transportation

Pl an and Municipal Devel opment Planbés emphasis on

meant that the present radiarsit systemvill need to evolve.

Transit planners responded to this challenge b
system, the Primary Transit Network, to supdransition into a griebased network. The increased
importance of using transit as a land use tool also affected the physical dadijhlofes The West
LRT was designed to maximize potential redevelopment opportunities, while the ongoing planning
proaess for the North Central LRT indicates a similar shift may be underway on that lithes Aaw
transit planning philosophy continues to move from policy, to implementation strategy, and hopefully into

reality, the City appears committed to using traimsiestments to shape land use outcomes.

4.44 Parking

The parking policies that had been established in downtown over the past three decades had a
significant influence on travel behaviour in this @rhe growthin the number ofong-term stalls in
downtown Calgary had slowed, and briefly even decreased during the boom years. This had the expected
impact on transit mode share, whiokreasedjuickly to achieve the 50% target 12 years ahead of
projections. As the number of stalls per employee fell, pagiiogs in downtown Calganmpse
becoming the second most expensive in North America behind Manhattan (Colliers International, 2012).
During this era, planneasocorrectedpolicy measures enacted during the 1980s. Moreover, the City
also bok steps to etend some of the lessons leariedowntownto the suburhsWhile these changes
are in many ways still nascent, they represent the first steps towards a parking policy that will support the

modernland use and transportatipfanning philosophy itCalgay.
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Downtown

The Cityds ¢ otarh patking stalks 81 brder to grombte tramgsit mode higisly
impactfulduring thisera Downtown employment grew by 37% between 1996 and 2006, butdomg
parking stalls increaséy only 4% to 43,000 (&y of Calgary Transportation Planning, 2010) eTtbtal
number of spaces actually declintedhporarily as new office tower projects were being constructed
during the boomsuch that the total numbef stallsfell to 42,000 in 2009 (City of Calgary
Transmrtation Department, 2011). The level of parking availability predicted to achieve a 50% transit
mode share, 32 stalls per 100 downtown workers, was reached ine2@fite transitmode share target
six years later (City of Calgary Transportation Depanm&011). Efforts havaowturned to further
reducing the ratio of long term parking spaces to 24 stalls per 100 employees, the level required to

achieveanew 60% transit mode share target (City of Calgary Transportation Planning, 2010).

In order torealize this reduction, planners expadthe Restricted Parking Area in downtown
subject to casin-lieu. The castin-lieu parking policy was highly effective in reducing downtown
parking supply, but had been limited to only a thin band of downsmjacet to the LRT linesThese
boundariesvere avestige of the original intent to creatéireearoffice core on the LRT linegndthe
limited areasubject to casin-lieu had causg development patternsto shift it he cumul ati ve a
of which werea disconnect between the restricted parking and land use density policies. This resulted in
an urban form that was not elasiUseylamiegr&Pelidy,2008a t r an s
2). To rectify this disconnect, in 2006 Council approve@xransion of the Restricted Parking Area,

now comprisingalmostthe entire downtown office core north of the CPR traskag 22).
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The City was also cognizant titae same Map 22 (City of Calgary Land Use Planning & Policy
2008a, 1314)
factors which caused office development to occur

outside of the original restricted parking area may cau Downtown Calgary

. . . Restricted Parking Area
this to happen again south of the CPR tracks into the

Beltline (City of Calgary Transportation Department, ;ggg - Q=3
2011). To reduce the risk of dua spillover, an == ﬂ' _fi;
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Some of the parking policies for downtown also began to be applied to certain districts adjacent
to downtown. For nearly 30 years, restaurants, entertainment and cultural uses wai@yeddo locate
downtown by exempting them from providing parking (City of Caldaagd Use Planning & Policy,

20083. Now, in the popular retail and entertainment districts along Kensington Rda8yéifue S and

4™ Street SW, food and drinking estathiments and small retail developmeartspermitted to provide
between 50L00% of their parking requirements as caslieu (City of Calgary, 2007b). In areas of the
Beltline, thiswasextended even further. Any ground floor commercial unit irR@QR1 dstrict with a

use area no greater than 465mould be allowed to provide no parking for that unit if the building
contained residential or office uses above grade (City of Calgary, 2007a, §791(3)). Similar reductions
were made available for residential tspiwhere minimum requirements could now be as low as 0.5 stalls

per unit (City of Calgary, 2007b).

The net impact of these policies, in addition to employment in downtown increasing-thirdne
during the 2000syasa dramatidncrease irthe price of parking. Calgary already had the second highest

median price for unreserved monthly
Figure23- (Colliers International, 2004, 2005, 2006,

parking in Canadim 2004, but this 20077, 2009, 2010b, 2012)
price nearly doubktover the next 5 Median Price of Unreserved Monthly Parking in
. . Select Canadian CBDs
years Figure 23). By 2012, the median
$500.00
cost for monthly parkingvasalmost Sy | )
$400.00
40% ahead of the nearest Canadian | $350.00 o — —
$300.00 e
city, Montreal ($319/mo), and within $250.00
) ) $200.00
North America rankdonly behind Sisgipp [mm— R —Calgary
@ amn Toronto
) $100.00 ton
Midtown and Downtown Mnhattan e
550.00 e Canadian Average
(Colliers International, 2012). ' '
2004 2005 2006 2007 2008 2009 2010 2011 2012
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Parking in Activity Centres and Corridors

In the 2000s the Citgeganextending the parking policies developed downtaavile rest of the
city. With a new focus in the Calgary Transportation Plan and Municige¢ldpment Plan to encourage
the use of alternative modes and reduce auto depe
them to other key locations [...] will continue to shift the focus from providing an abundance of free
parking to a more manage a p p rGityaotdalgary( 2009p3-40). Transiwasonce again the
principal factor that enabltt hi s ¢ h an gi n gstaggafkinganaActikity Ceftie®amd)
Corridors should be limited where higfuality alternative modes of travel are in plg¢sech as LRT or

B R T )City of(Calgary, 2009b3-41).

In addition to its impacts on travel behaviour, parking was not seen as a good use of land within
areas targeted for intensification. With land value near LRT stations estimated by planners-3@%e 15
higher than comparable parcels, excessive parking would reduce the development potential of these
desirable areas (City of Calgary, 2012). Furthermore, although the city sought to intercept commuters that
would otherwise complete their trips in persovethicles through its network of padndrides, the
ridership potential for the equivalent area would be significantly higher if developed as a TOD; thus,
Aipriority should be given to providing service an
wal king and cycl i ngo Thi€isa directocontraStdolthg findingsthe Rddatuz, 11 3)
review,which has a more limited view of TOD ridership potential as a substitute foapdmide.
However, the land use intensity envisioned in activity centres in Calges@-200 people and jobs per
hectard does exceed the minimum density threshold that Duncan (2010) identified to offsahgark

ride ridership losses.

Many plans during this ettzave alsaalled for a formal review of suburban parking policy,
especially for parfandride. While no review has been conducted as of this writing, the City has moved

to implement parking reduction strategies through its Land Use Bylaw. The broadesibredtrategy
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was in permitting most residential and commercial development to redoiteum parkingrequirements
based on proximity to frequent transit service. Most commercial land use districts allow a reduction in
parking requirements of 10% if angalis within 400m of an existing or approved LRT station, or 5% if
located within 150m of a street with frequent bus set\iciy of Calgary, 2007a). Another form of
reducing parking requirements for commercial usebaring parking among commerciatail uses or
through mixing them with office and residential uses within a site. Shopping centres which included the
Amost common careeliyble for reductions bases on shared parking (Medeiros, 2011, 7).
Many districts also alload minor reductiongo parking requirmentsif dwelling units or office uses

existed over ground floor commercial (City of Calgary, 2007a).

However the City did not enact commercial parking maximums outside of downtown. The Land
Use Bylaw only addresslexcessiveparkingby requiring it to be structured or placed underground. The
amount of parking required to be considered as excessive was consideridial«>CORL1 district this
threshold for commercial and office uses was more than 6 stalls pef, 1Q0ta sixtimes the base

requirement in the distri¢City of Calgary, 2007a, §729792).

For residential uses, proximity to downtown was used as a basis for permitting redidtipns (
24), reflecting the higher quality transit service that generally €kisheseareas. Multiresidential
developments in Areas 1 or 2 receha10% reduction in parking requirements within 600m of an LRT
station rather than the 400m used for commercial developments (City of Calgary, 2007a, 8560). Parking
maximafor multi-r esi denti al uses were also instituted in t
Land Use Bylaw (Medeiros, 2011). Residential developments with 3 or more units within 600m of an
LRT stationwerepermitted a maximum of 1.5 parking stgdisr unit in Area 1, and further reduced to

1.25 per unit in Area 2 (City of Calgary, 2007a, 85€&Xf)all suburban parking policy implemented to

® Frequent bus service was defined as operating with 20 minute headways between1@0on weekdays, and
30 minute headways for all other periods.
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date, these maxima most closely reflect actual behaviour in TODs: several sources in the literature review

have identified parking demand in TODs at no greater than 1.2 vehicles per unit.
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Map 24 - Residential Parking Areg€ity of Calgary, 2007a, 373)

Park-and-Ride

The Cityods -gnoride hadyremiaioed relatigety knchangeatsithe LRT system was
first built, and a certain degree of support for maintaining this function ren#esrLRT extensions were
completed and new BRT routes were put into service, the number eduipdride stalls in the system
more than doubled durirthis era to 14,400 stalls at LRT stations and a further 3,000 stalls on the BRT
network (City of Calgary, 2012). Thailization of these facilities remaghigh: 10% of daily transit
ridership accessghe system through padndride (City of Calgary, 202). As this includes ridership on
busroutes not served by padndride, a higher proportion of riders boarding LRT and BRT routes from

parkandride arelikely.
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However, changing views with respect to transportation objectivethaidensificationof
activity centres suggests the City is reconsidering how this service should be provided in the future. The
role of parkandride in intercepting vehicle commuters to mitigate inner city congestion rech&in
strategic locations, big notasdesirabé in areas where growing transit ridership and intensificatiea
priority: fexcessive parking detracts from the go

Il i mit opport CiyioftCalgasy, 2008b8-40)T OD0O (

While no formal study into parandride policy has beeimitiated, early signs indicate that the
City will pursue a reduction strategy based on distance from the CBD. Planning staff for RouteAhead
recommended that a significant reduction in pankiride supplybe made within established
communities (within approximately 10 kilometres of downtown), while higher numbers of stalls should
be provided Ain outer suburban areas where bus se
(City of Calgary,2012, 54). Such a policy seems especially appropriatevakRT extensions have
changed parking demand such that former terminal statimn$fiave excess parking capacityaking

these stations suitable candidates for future TODs (City of Calgary, 2012).

One policy change that the city did actively pursue during this erégowamplementa parking
charge at all parandrides. This decision was made to defray maintenance and securitylt@stssults
of this program revealed thaktensive parkinguppy may not be necessary to generate ridership
(Calgary Transit, 2001 The initial pricing program implemented in March 20@sa $3 daily flat fee
for all longterm parker§.The immediate effect was that lot usage dropped almost by half, from being
overcapacity prior to the prograro 56% in September 200@ne year later parking demand returned to
65%. More importantlyfeeder bus ridership increased by 22% after the introduction of the parking fee,
almost entirely offsetting lost padndriders, whie LRT ridership at the downtown cordon remained

unchanged.

® A small portion oEhort stay stalls remained that allowed users to park up to 4 hours for free.
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Public reception of these changes was mixed. A
Calgarians support charging for LRT parking, o6 and
be supported by either t axCagayTeans, 2011203 ¥gnetreless,t r an s i
increasingpublic opposition to the charging prograausedhe flat daily fee to be replaced in April 2011

with a reserved stall program which enc@sged only a portion of spacebargng $70 per month.

While the new reserved parking program is highly subscribed, the majority of parking spaces at
LRT stations and BRT stops are once again ffee.program had significant net benefits to transit
operations and travel behaviobut public opposition was sfifiently strong to reverse it. Nevertheless,
it has provided invaluable realorld experience for planners seeking to implement parking mareage
policies in suburban Calgary: ACharging for parki
demand for parking since it places a value on this added level of service and has proven to influence a

shift to ot heCalganpTdaess20id,fl5).access o (

Summary

This era demonstrated a major evolution in planning policy in Calgary. Several lessons which had
been learned and proven in downtown were now starting to be extended elsewhere in the city. While
some of these policies are still nascent in their applicagiod others still fall short of an appropriate
level of control to meaningfully impact travel behaviour, they still represent a substantive step forward in

a city thatonly twenty years ago was still thoroughly committed to the automobile for suburbaiymob

New bylaws reflected the value of transit by reducing minimum parking requirements, a far cry
from what consultants had advised in 1978. To avoid-px@&riding parking in transit priority areas,
planners also instituted parking maxima for resi@énises; however, commercial and office uses have
yet to include suchestrictionsoutside of the Downtown Parking Area. This will be a major concern as

new office development occurs in suburban office nodes like Quarry Park, where despite beinglidentifie
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as an activity centre to be intensified, future PTN service, and improved site design, the area is becoming

characterized by large surface lots.

This era also saw planners increasingly question the appropriateness-afgede facilities.
These lotswhich had been crucial parking substitutes for downtown restrictions, are now beginning to be
viewed as impediments to TOD. Even their function as interceptors of vehicle trips is increasingly suspect
as commuters showed a willingness to use feeder ladss parking charges were introducédthout
any formal plans or planning review for suburban parking, it is difficult to hypothesize how this evolution
will continue. But, the rhetoric utilized in current plans indicates that parking control may fargea

part of future policy planning in TOD areas:

iThe availability of parking is an important f
Traditionally, cities have required ample amounts of parking to alleviate parking congestion.

However, arabundance of free parking encourages vehicle use, consumes useful land and is
expensive to construct and maintain. Solving this problem by providing additional parking further

increases parking de mGtpaf Calgane 20p9p3t40.at i ng t he cyc

4.45 Summary

The 2000s were transformationedriod in Calgary, both in market dynamics and in the evolution
of planning philosophy. Significant policy changes were made in each of the major themes discussed in
this thesis, and progress has been madartts realizing them through implementation strategies.
Downtown continues to be the economic heart of the city, but several trends are transforming its role in
the city and its transportation network. Outside of downtown, the City has made intensififatien
existing area of the city a high priority. With increasing demand for sragtdential housing and
suburban office space, land use policy is focused on managing this growth and directing it to key nodes to
be served by higher order transit serviemally, parking policies which contributed heavily to

centralizing employment and transit trips in downtown are undergoing their own tranéition like
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transit service, planners are beginning to extend parking control out of downtown in orderciocafl

travel behaviour throughout the city.

Downtown remains the largest activity centre in Calgary. Yet its resurgent employment growth
has created severe challenges towards maintaining this growth. Congestion, especially on transit lines, is a
growing oncern. Reaching the 50% transit mode share target more than a decade ahead of projections is
rightfully a success for planners, but the rapid increasdénship has also meant that transit
improvements are being needed sooner than was expected. Igjiiboom generated major
development activity that saw the skyline soar ever higher, but has been accompanied by expensive rents
and parking prices. The result is that the costs of being downtown have eroded its competitive advantage.

Firms that oncedoked unfavourably on suburban office space are now moving there.

The Cityds desire to decentralize empl oyment
in this era had finally created a framework for this transition while supporting efficienf use
transportation infrastructure. The Centre City Plan has called for a greater residential presence in
downtown, to support a more diverse, dynamic and rmwtlal core. The 2009 Calgary Transportation
Plan and Municipal Development Plan crafted a netwbrkctivity Centres and Corridors into which

employment and residential growth will be directed.

Transit planning in this era evolved from a radial network designed to carry suburban commuters
to downtown to a more comprehensive mobility solution. Kehiwtransformation is the greater value
that has been placed on the ability of transit investments to shape land use patterns, rather than respond to
them. This is demonstrated particularly through projects like the West LRT, Primary Transit Network
(PTN), and North Central LRT. The West LRT, while carrying workers into downtown office towers, was
designed to maximize the development potential at strategic points, most notably at Westbrook Mall. The
PTN aims to extend this concept by connecting majorigctientres in a grid of frequent, high capacity

service. The implementation of the PTN will also be an important indicator of the level of commitment
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the City has for this new vision for transit, especially as it is planned to be completed ahead of the
development it is meant to suppoBimilarly, the decisionso be made for the North Central LRAill
demonstrate if the accessibility benefits of transit investments will be used to support suburban expansion

or inner city intensification.

Elementsofth€i t y6s downt own parking policy, l ong sec¢
ridership, are also being extended into the suburbs to support land use and transportation objectives.
Parking requirements for new developments have been reduced, esjregiakimity to high quality
transit service. The City is also showing signs that its currentgratkide policy could be an obstacle to
intensification and encouraging transit use. Rather than a homogenous policy of accommodating a
prescribed share oiders, it appears planners have moved to a more dichotomous approach to these
facilities: remaining a desirable policy goal in outer suburbs where good transit service is unavailable, but

limiting or reducing its provision in areas where transit and reddewent are priorities.

As planning philosophy continues to evolve in Calgary, it is importaekamine the outcomes it
has generated on a local planning level. The next chapter contrasts how these trends manifested

themselves in LRT station arpkanning.
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Chapter 5. Case Study: Implementing TOD in Calgary

This chaptecompare$ow City staff implemented the planning philosophietaaf eras,
focusing on station area plaasd zoningat four LRT stationgMap 25). There aréwo principal reasons
for examining local area plans such as these: as the accessibility benefit of rail transit is concentrated near
the station, development outcomes in these areas more clearly demonstrate the value of this benefit; and,
local area plansand zoniopgont ai n t he highest degree of detaill a

given area and are therefore the most immediate concerns to be satisfied by prospective developers.

The two eras examined in this ordgepdratianofcor r espo
LRT (and the sections of the same name in Chapter 3). When the South LRT opened in 1981, Station
Area Plans (SAPs) were in adopted for each of its 7 staf@frthese, three were selected for inclusion in
this case study: Chinook, Sowthd, and Heritage stations. These were envisioned as the most
significantly intensified stations by the South LRT Corridor Land Use Study, yet all had outcomes which
fell short of this goal. Examining these outcomes demonstrates how planning objectiragedtwith
market forces, and the significant impact of Council decision making. Each station reflected a different
aspect of these relationships: Chinook, which had the highest development potential but where
intensification did not occur; Southland, @b market interest existed prior to the LRT but was not
subsequently leveraged after its opening; and, Heritage, where city owned property near the station was

allowed to be developed in an auwtiented form.

The modern philosophy to station area plagngmexemplified by two stations. The first,
Westbrook, is on the new West LRT line and demonstrates how conducting land use studies prior to
construction improved development opportunities at the station. The second example returns to Chinook
tocontrashow t he Cityds TOD policies have changed with
both of these stations also that the level of active involvement by the City in facilitating change in these
areas has increased significantly, including clearer eafpecsof development proposals and proactive

zoning changes.
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Map 257 TOD Case Studies
(Map Adapted from: City of Calgary Land Use Planning & Policy, 2012, 66)
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