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INTRODUCTION 
 
Metropolitan Adelaide, a city of 1.1 million people, occupying a spatial extent of 1826 km

2
 at density of a 

mere 6.1 persons/ha (ABS, 2006), with the release in 2010 of the 30 Year Plan for Greater Adelaide 
(30YPGA) (GSA, 2010), is potentially at a pivotal point in its development.  The vast spread of metropolitan 
Adelaide across the Adelaide plains, and into the Adelaide Hills extending approximately 80km north to 
south and 20km east to west has been made possible by state and national political imperatives since the 
Second World War to help Australians realise the dream of home ownership, which was easily 
accommodated by economic drivers such as cheap oil, great material wealth, rapid population growth and an 
abundance of easily developed and serviced land.  In addition to this, whilst earlier metropolitan planning 
prior to 2010 did not intentionally set out to downgrade public transit, a lack of explicit constraints on the 
growth of car ownership, car oriented urban development (particularly with regard shopping centres) and an 
absence of urban growth boundaries for Adelaide’s metropolitan area, allowed car oriented urban 
development to completely dominate the city’s urban character (Hutchings, 2007).  Despite Adelaide lacking 
an integrated intra-urban metropolitan orbital freeway road network that is commonplace in many modern 
North American cities such as Houston and Calgary, the level of car usage and pervasiveness of car 
oriented urban development is not dissimilar.  Indeed, Adelaide’s economic livelihood is deeply reliant on its 
road network for the movement of workers and freight, and the city is home to General Motors’ Holden motor 
vehicle assembly plant at Elizabeth in the city’s northern suburbs.  Recent and future road building projects 
such as the Northern Expressway (albeit currently exurban), the Port River Expressway, The Gallipoli 
Underpass at the junction of South Road and Anzac Highway, the elevated 6 lane Super Way, the Heysen 
Tunnels and the planned duplication of the Southern Expressway (currently a 2-3 lane reversible freeway), 
highlight the State Government’s commitment to enhancing the city’s road system, in spite of forthcoming 
massive investments in rail based transit of nearly $2 billion.  Furthermore, the State Government has 
launched a program of building “SuperSchools”, large regional high schools that draw their catchment from 
across numerous suburbs which are likely to exacerbate the tendency of students of driving age to use a car 
to travel to school because of long distances and limited public transit availability. 
 
What marks the 30YPGA (GSA, 2010) as a major departure from past metropolitan planning approaches 
such as the 1962 Plan and the 1994 Planning Strategy, is that in spite of a continued commitment by the 
State Government to maintain its investment in the road system for the foreseeable future, the new 
metropolitan planning document sets out clear and unambiguous directions to establish 14 Transit Oriented 
Developments (TODs) with 7 taking immediate priority for precinct plan preparation, 20 sites that incorporate 
TOD approaches and 5 transit corridors.  Public transport is targeted to increase from about 6% to 10% by 
2018 partly facilitated by major extensions to public transit.  In addition to the planned investments in public 
transit, the 30YPGA increases residential densities and delineates a metropolitan Urban Growth Boundary, 
which should create the necessary preconditions for a transit oriented city to emerge over the longer term.  
However, the timeframe set out in the 30YPGA appears to assume that change will be gradual and able to 
be managed orderly over a 3 decade timeline, when in actual fact, great uncertainty exists surrounding the 
effect and timing of external shocks such Peak Oil, the ongoing ramifications of the 2008 Global Financial 
Crisis and Climate Change associated with rising carbon dioxide emission levels.   Diamond (2005), a noted 
anthropologist, ecologist and scientist argues that humanity has already passed the tipping point, with many 
of its societies well on the road to collapse because of failing ecosystems. 
 
The concept of TODs is not a particularly new planning concept, and from international experience (Cevero, 
1998; Handy, 2005; TRB, 2004), the approach and likely effects of developing TODs in large car-oriented 
cities, is understood to help increase transit ridership and residential development at higher densities 
appropriately co-located with transit interchanges.  There is considerable uncertainty in the Australian 
context in doing this in already established car-oriented suburbs, and even though Perth’s bold transit 
corridor experiment with its Mandurah to Clarkson commuter rail line is well advanced, it is predominantly a 
“park and ride” commuter system with its proposed TODs still in a gestation phase (Curtis, 2008).  Melbourne 
and Sydney, despite having established centres and comprehensive metropolitan wide commuter rail 
networks that are effectively TODs, grew organically over the years and not specifically as a result of 
conscious planning efforts and management in line with a metropolitan strategic plan (Mees, 2009).  High 



 

densities in Sydney and Melbourne underline a greater community and market acceptance of higher urban 
densities, when compared with Adelaide, which makes it easier for government to promote and implement 
“TOD” policies.  Adelaide’s urban form has evolved into a two dimensional city, its buildings, be they 
commercial or residential, barely rising more than a few floors above the landscape, except in a few 
suburban centres such as Glenelg, Mawson Lakes, Port Adelaide and the odd modest suburban office block 
or public hospital on a suburban arterial road.  It seems that in Adelaide, from media vox pops and the 
activities of local government planning, the perception of what constitutes high density is much less than 
what is accepted in the world’s larger cities.  The local housing development industry is also not geared to 
building at higher residential densities, with many home builders’ portfolio of housing projects almost 
exclusively dominated by single free-standing dwellings. This partly explains why increasing urban densities, 
even at the modest levels proposed in the 30YPGA, represents a considerable political and public relations 
challenge, and why research is needed to transition Adelaide’s public to the idea of TODs being a desirable 
style of living.  
 
In Adelaide to date, detailed planning for TODs is well advanced for Woodville and Bowden, whilst the TOD 
at Mawson Lakes is nearing completion, and indeed, Delfin-Lend Lease, the developer associated with this 
project are in the process of winding down their involvement given that most sites have been developed.  
Mawson Lakes has a functioning bus-rail transit interchange, but the centre of this TOD is unfortunately 
dominated by a temporary park and ride long stay commuter car park for over 800 cars, that the Department 
of Transport, Energy and Infrastructure (DTEI) of the Government of South Australia envisages will become 
redeveloped with high density urban development that is more befitting of a TOD.  Mawson Lakes is also a 
critically important component of the policy target in the 30YPGA to create a major transit corridor from 
Adelaide’s CBD extending out to Gawler along a north-eastern axis, 42km distant.  In a sense, the Mawson 
Lakes TOD serves as a TOD template for the proposed TODs of Salisbury, Elizabeth and Tambelin/Gawler 
along the north-eastern commuter rail corridor.  In reality, each of the proposed TODs along this north-
eastern commuter rail corridor does have subtle development differences, with each having variations in 
station/interchange layouts, bus feeder routes, commuter parking availability and location, activity types and 
residential densities.   However, taking the lessons learned from the Mawson Lakes TOD to date, bearing in 
mind that it is still a work in progress, albeit one that is close to completion, some findings can be drawn that 
will help to optimise the development for the proposed TODs of Salisbury, Elizabeth and Tambelin/Gawler.   
 
This paper examines what has been done at Mawson Lakes to date, particularly the micro design aspects 
regarding its “pedshed” catchment and its lessons for future TODs along the north-eastern commuter rail 
corridor.  The paper discusses the feasibility of the 30YPGA achieving its stated aim of a functioning transit 
corridor in terms of the Plan’s population projections for the transit corridor and the transit capacity of the line. 
 
METHOD 
 
The 30YPGA calls for both transit corridors and TODs to be developed.  The TODs are transport interchange 
nodes located within the proposed transit corridors that facilitate dispersal of trunk-line commuter traffic to 
local areas, via local accessibility modes such as via walking, cycling, feeder buses/light rail and park and 
ride commuting.  The transit corridors will also provide form and a coherent structure to metropolitan 
Adelaide’s future form.  The 30YPGA provides a précis of the public transit network that will support higher 
density urban development in metropolitan Adelaide, but it lacks detail for both the structure and content of 
development for TODs and transit corridors, even as far as schematic density plan that can guide future 
development.  The Plan merely sets out overall density targets for the TODs, activity centres and transit 
corridors, together with a spatial indication of their approximate locations.   
  
This paper develops a theoretical construct for optimising residential development around TODs based on 
the principle of maximising the “pedshed” through density.  From the literature on TODs, the essential 
planning criterion of a TOD is that it has a sufficient catchment of commuters within walking distance to 
ensure a viable transit service with regard to frequency and transit capacity (Dittmar and Ohland, 2004; 
Calthorpe, 2004; Cevero, 1998; Curtis et. al., 2009, NU, 2010).  In low density cities such as Adelaide and 
Perth, this can be difficult to achieve with the result that much more reliance has to be placed on “park and 
ride” commuting and local feeder buses to ensure adequate throughput of commuters to justify transit 
services (Givoni, M & Rietveld, P (2007); Lund, HM, Cervero, R & Willson, RW (2004); Meng L Holyoak N 
and Taylor M (2011)).    This theoretical construct or optimal pedshed schema for a TOD is then compared, 
using GIS mapping with what has actually been achieved in the TOD of Mawson Lakes to date and what is 
envisaged when the TOD is fully developed.  The lessons that emerge from the Mawson Lakes TOD for the 
future planning of other TODs are then discussed.   
 
The applied research methodologies include a literature review to distil the principles of TODs in a low urban 
density setting, discourse analysis of the 30YPGA and observational analysis of the built environment in the 



 

case of the Mawson Lakes case study.   This work forms part of a larger Australian Research Council (ARC) 
Linkage project entitled “The potential role of transit-oriented development in Australian cities: a critical 
assessment using a suburban rail corridor” that focuses on the Adelaide-Gawler suburban commuter rail 
corridor.  As part of this project, the research team are currently in the process of conducting commuter 
surveys and focus groups, however, this aspect of the research is not yet complete.  Notwithstanding this 
research limitation, this paper provides an understanding of the characteristics of the urban development 
template that the TODs located within a Transit Corridor (TC) for the Adelaide to Gawler commuter rail line 
will ultimately create by 2040 when the 30YPGA is completed.   
 
TECHNIQUES 
 
The Concept of Commuter Catchments in a TOD and the Relationship of TODs in a Transit Corridor 
 
The literature on TODs emphasises the essential design principle of the transit interchange (usually rail 
based, but it can be bus based transit), having a catchment of local transit riders in sufficiently numbers to 
justify commuter transit services of reasonable frequency, throughout the day (i.e. at least every 15 minutes), 
or at least in peak commuting periods.  Accessibility by pedestrians is usually the primary criterion for 
designing the catchment, and for this reason, is defined as a “pedshed”.  However, commuter catchments 
can include commuters who access the station as a cyclist, or on a feeder bus service (or other local transit 
such as rail), taxi or on a personal motorised vehicle (i.e. motorbike, scooter, or car).  This research has 
focused on pedestrians for estimating commuter catchments, because according to census results, walking 
is the most favoured mode in amenity rich and urbane areas of metropolitan Adelaide such as Norwood and 
the City of Adelaide, with walking’s modal share approaching 13-38% respectively compared to 4-5% for 
cycling (ABS, 2006).   
 
Generally, commuter catchments can be mapped using isolines based on the distance of the most practical 
shortest pathway on foot through the street network or on recognised pedestrian pathways to the main 
transit station entry point from the commuter’s origin (usually their home) to their intended destination (i.e. 
the transit station) (Newman & Kenworthy, 2006).  The resulting pedshed maps (based on travel time 
isolines of typically 5, 7.5 and 10 minutes) are mapped for every single household within each pedshed type 
(i.e. 5, 7.5 or 10 minutes).  Figures 2, 3 and 4 illustrate the results of this analysis for the Mawson Lakes TOD.  
This distance assumes that travel is undertaken at an average speed for a particular mode, which introduces 
uncertainty to the process because of the potential for variation that results from the commuter’s walking 
characteristics, local traffic, the nature of the street network, the prevailing weather conditions, and the 
topography (see Allan, 2010).  For this reason, the underlying assumptions of a catchment’s defining 
variables need to be clearly understood, particularly if comparisons are to be made with TOD catchments in 
other locations.  The walking characteristics of a pedestrian are also influenced by the person’s age, health, 
walking style and physical fitness.  There is extensive health science literature in this field, however, this was 
beyond the scope of the focus of this work.  
 
Time is the independent and dominant variable that should be used as a starting point in determining a 
commuter catchment.  Whilst some people travel for the sake of the experience and the enjoyment that it 
brings, with regard to the planning of access for activities in the urban environment, it should be seen as a 
functional and utilitarian undertaking.  For short local trips, 10 minutes should be the limit needed to access 
local facilities, which translates to a radius of 750m for a direct route assuming an ambulation speed of 
4.5km/h.  A brisk ambulatory speed of 6km/h (100m/minute) expands the radius of this catchment out to 
1000m, but in practice, this is perhaps far too optimistic for the bulk of pedestrians to achieve, particularly if 
streets have to be crossed, shared with other pedestrians and other modes such as cycling and motorists.  It 
should be noted that this catchment refers to the Euclidean distance rather than the actual distance through 
the network, which may not be direct.  The notion of street network permeability indices demonstrates that 
even in example of the permeable street grid network that characterises central Adelaide (Allan,2001), direct 
distance ratios of 1:1 (i.e. a ratio of the actual distance through the street network between two locations is 
divided by the Euclidean distance between the same two locations) are rare, and indeed, ratios of 1.2 to 1.5 
are more likely.  The use of actual trip distances through the network has the effect of reducing the 
catchment, particularly if the permeability index is greater than one, halving it where the permeability index is 
as high as two.  Interestingly, by taking into account the effects of typical street network permeability when 
mapping a commuter catchment zone around a station (for example, assuming street network permeability 
indices of around 1.5), the resulting radius of the ‘pedshed’ precinct around the station is in the range of 400-
500m, which is remarkably similar to traditional concepts of neighbourhood precinct theory of the early 20

th
 

century which postulated a 400m radius around a community facility as defining the ‘pedshed’ (Howard, 
2008; Mumford, 1991; and Perry, 1929).    
 



 

If commuter catchments around a TOD based on the 10 minute accessibility rule is expanded to include 
other travel modes such as cycling, feeder bus routes and cars, the size of the catchment around the TOD 
expands dramatically.  For cycling, a 10 minute trip to access a transit station based on an average cycling 
speed of 21km/h expands the radius of this catchment for a direct route out to 3.3km; for a bus feeder 
service based on an average service speed of 27km/h, the radius of the catchment for a direct route would 
be 4.5km; and for a car, based on an average speed of 36km/h (consistent with the speeds in a local street 
network), the radius of this catchment for a direct route is 6km.  These catchment radii would be somewhat 
less in practice, however, because if the connections with these travel modes are usually as a pedestrian, 
thereby reducing the trip time on the mode by an amount that is equivalent to the time spent on foot.  Bus-
stops and car parks are rarely co-located with desired trip origins (i.e. the home, office or school) and trip 
destinations (i.e. the transit station at the centre of the TOD), hence these catchments can be highly variable 
when the pedestrian legs of such trips are long.  This can occur if a park and ride commuter car park or 
bicycle lock-up facility is located a considerable distance from the TOD station, or if bus stops for TOD feeder 
bus routes are inaccessible to the homes, schools, businesses and other land uses that they’re designed to 
serve.  In a low urban density city such as Adelaide, with the average residential density around 6 
dwellings/ha across metropolitan Adelaide, the practical catchment limit for a TOD for all modes of transport 
would be around 5km when taking into account the access time by commuters from a park and ride car park 
to the station or in accessing a bus stop on a feeder bus route connecting with a TOD railway station.  
However, for such a large catchment, close to the city or other major commercial/retail centre, it is unlikely 
that all potential commuters would use the TOD railway station to access the city if there are more direct, 
timely and cost effective alternatives on offer.  For the Mawson Lakes TOD, 13km from Adelaide’s CBD, 
there would be no travel advantage to a commuter located 8km from Adelaide’s CBD diverting 5km to the 
Mawson Lakes TOD in the opposite direction to the intended path of travel, ultimately adding 10km to a 
13km trip along the transit corridor.  With small walkable pedsheds, trip inefficiencies of this nature are more 
easily accommodated, providing that the trip along the transit corridor is still the dominant component of the 
overall trip. 
 
Density and Household Occupancy ratios are also critically important variables is estimating a pedshed.  In 
areas with single freestanding dwellings on their own allotment, it is relatively straightforward to make an 
assumption based on past Census results and demographic trend projections to determine where residents 
live and how many residents there are.  However, in medium density development, complications arise 
because often multi-unit accommodation blocks are built on land with a single allotment title, although strata 
titling does allow multiple ownership to be ascertained.  Hence, sole reliance on spatial analysis may lead to 
erroneous estimates of dwelling units, particularly in multi-level residential buildings.  Further uncertainty 
arises with regard to determining whether a dwelling is occupied.  Newly constructed developments may 
have very high vacancy rates whilst awaiting sale, and this has certainly been the case for Mawson Lakes, 
with most of the medium density residential development closest to the bus-rail interchange only constructed 
within the last 2 years.  With this project, in examining the case study of Mawson Lakes, the determination of 
the number of flats/units/townhouses in multi-unit accommodation on a single allotments and their current 
rates of occupancy was obtained courtesy of the developer Delfin Lend Lease who are master planning 
Mawson Lakes and managing the Plan’s implementation.  Based on Census data for metropolitan Adelaide 
(ABS, 2006), the average occupancy ratio for medium density residential accommodation was assumed to 
be 1.9 persons/dwg and 3 persons/dwg for freestanding homes.    
 
Conceptually, a TOD commuter catchment should be designed to maximise the number of number available 
transit riders around the transit stop.  Much of the thinking on TODs in the literature, particularly from the 
New Urbanism movement, stresses the importance of locally oriented urban living where people in the TOD 
are not expected to travel because most of their daily living needs can be met locally (NU, 2010).  There is a 
tension arising here because a successful transit service requires significant generation of ‘out of local area’ 
trips (Olaru et al. 2011; Meng et al. 2011).  A suburban TOD is probably unlikely to successfully provide local 
employment and services (including health and shopping) locally (TRB 2004; TRB 2008; Filion & McSpurren, 
2007), and this has been the experience with the Mawson Lakes TOD.  Further constraints to maximising a 
TOD’s commuter catchment also arise when buildings are designed to comply with New Urbanism principles, 
because building heights, massing, bulk and forms are strictly controlled to suit a particular urban design 
vernacular, where street proportions and building heights effectively limit densities above 60 dwellings/ha 
and buildings to approximately 20m (about 4-6) storeys in height (NU, 2010).   
 
Figure 1 conceptualises an idealised spatial setting for a suburban TOD that would allow for a graduated 
spectrum of residential densities ranging from 90 dwellings/ha at the transit station scaling down to 15 
dwellings/ha towards the edge of the walkable catchment around the TOD.  Table 1, which should be read in 
conjunction with figure 1, provides a schema for arriving at the theoretical maximum population catchment 
for the TOD in figure 1.  In such an arrangement, parking is problematical.  In this conceptualisation, it would 
be preferable to restrict or eliminate private car ownership amongst residents to reduce eliminate traffic 



 

congestion related to private vehicle usage.  For residents living within the central catchment zones of the 
TOD (i.e. at 30 dwellings/ha or higher), occasional access to cars could be provided via car share schemes 
(such as GoGet Car Share) or alternatively, private car parking could be accommodated on the periphery of 
the walkable catchment, with short term vehicle loading areas placed strategically throughout the TOD 
catchment.  Transit commuter car parking is more problematical because in an area with low urban densities, 
the viability of the transit service serving the TOD may be dependent on the car based commuting catchment 
around the TOD.  Allowing large scale commuter car parking co-located to the TOD would compromise the 
design principles intrinsic to a TOD (which is essentially antithetical to the car) leading to congestion (Melia, 
Parkhurst and Barton, 2010; Wilson, 2005), but by restricting it to the periphery of the walking catchment of 
the TOD, the TOD could be unattractive to transit commuter car parking.  Feeder bus services from the 
commuter car parks to the TOD would help to overcome this short-coming.  Alternatively, road tunnels could 
allow transit commuter car parking to be co-located at the TOD thereby avoiding generating surface road 
traffic.  However, this would be an expensive solution and potentially result in displacement of valuable real 
estate at the heart of the TOD, unless all of the parking were built underground.  The impending release of 
electric vehicles into world car markets, assuming they are successful, will create demand for new types of 
car parking infrastructure that will allow electric cars to be recharged whilst parked.  For developers, this 
creates new opportunities to derive added value from car parking which could mean that park and ride 
commuting by future electric car owners could complement TODs well.   
 
One significant short-coming with TODs is the issue of what constitutes an appropriate spacing between 
TODs within a Transit Corridor (TC).  If TODs are too close together service speeds passenger capacity are 
limited.  To ensure passenger comfort on trains, acceleration and de-acceleration should be limited to 0.1G 
(about 1ms

-2
), which means that for a peak 145km/h service, the TOD spacings would have to be a minimum 

of 1.6km apart and that would be with the train just touching that peak speed before having to de-accelerate.  
Energy consumption and emissions are also increased if the train has to stop frequently, with the train 
having to reach higher peak speeds between stations to maintain short travel times competitive with car 
travel times on a 110km/h motorway, where motorists in private cars can maintain a steady high cruise 
speed.  Longer distances between TODs may allow high cruise speeds to be maintained by rail transit, but 
then this has to be balanced against longer local travel trips, usually by car, to access a TOD (DTEI, 2010).  
The 70km Perth to Mandurah commuter rail line in Western Australia opened in 2007, maintains an average 
service speed of approximately 80km/h over its whole length, despite the large number of stations that it 
stops at.  However, to achieve this high average speed, it has to reach peak speeds of 145km/h between 
some of the stations, particularly where the line runs parallel with the 110km/h section of the Kwinana 
Freeway.  
 
One solution for addressing the lack of local transit service that afflicts development located between TODs 
in a TC (i.e. where residents are equidistant between TODs but too far from either to conveniently walk to), is 
to have local feeder bus transit (or it could be light rail or even local commuter rail lines running in parallel) 
 



 

 
 
Figure 1: Concept of networked TODs forming a transit corridor and the scaling of residential 
densities in a TOD ‘pedshed’.  Source: Allan (2010) 
 
 
Table 1: Residential development densities within the TOD in figure 1  

 
Walking range 
from transit 
stop (m) 

Approximate 
Walking 
Time @ 
4.5km/h 
(minutes) 

Area (ha) Gross 
residential 
density 
(dwgs/ha) 

Household 
occupancy ratio 
(persons/dwg) 

Population Dwellings Gross 
population 
density 
(persons/ha) 

0-100 1 3.1 90 1 283 283 90 

101-200 2 9.4 60 1.5 849 566 90 

201-400 5 37.7 30 2 2262 1131 60 

401-566 7.5 50.4 15 2.5 1888 755 37.5 

567-800 10 27.4 6 3 492 164 18.0 

TOTALS>  128.1 22.6 2 5774 2899 45.1 
Source: Allan (2010) 

 
along the TC (see figure 1).  Freeway corridors often have this arrangement, allowing local traffic to use the 
corridor associated with the freeway without directly affecting the freeway’s service characteristics.  All too 
often, in the Australian urban context, dedicated high speed rail is rarely on dedicated lines separate from 
local low speed commuter rail services.   
 
Another important aspect of a TOD is that it is part of a networked system of TODs within dedicated transit 
corridors providing accessibility by public transit across the whole of the metropolitan area from one TOD to 
any other TOD (Curtis, 2008).  Most cities tend to have radial based ‘star shaped’ public transit systems that 
offer good commuter tidal flow services during commuter peak periods such as in to the city from the 
suburbs in peak hours and the reverse in the evening peak hour.  However, cross metropolitan trips or trips 
against the peak hour tidal flows can be difficult to make.  In the case of the Mawson Lakes TOD, services 
are primarily oriented towards the city centre, with a less intense service out to Gawler in the opposite 
direction.  Cross metropolitan routes are provided by bus routes, but are not competitive with the private car. 
 
DISCUSSION 
 
The Mawson Lakes TOD: A Template for Future TODs? 
 



 

The conceptualisation of a TOD presented in figure 1 and table 1 suggested a maximum theoretical TOD 
population of approximately 5774 persons.  The 30YPGA predicts that once the upgrading of the Adelaide-
Gawler commuter rail line is complete, approximately 10% of commuters will use public transit.  Using the 
2006 Census Data, it can be inferred from this hypothetical example that 266 persons (4.6% of the TOD 
population of 5774 persons), would be likely to commute by public transit to work.  This estimate does not 
take into account ‘park and ride’ commuters who are likely to come from outside the walking catchment, if the 
experience of Mawson Lakes to date is anything to go by (DTEI, 2010). Figures 2, 3 and 4 detail mapping 
analysis and estimated populations according to three development scenarios and for three types of 
pedsheds for the Mawson Lakes TOD, located 13km north of Adelaide along the Adelaide to Gawler 
commuter rail corridor.   The first development scenario illustrates the populations for pedsheds based on 
current development within walking periods of 5 minutes (375m), 7.5 minutes (563m) and 10 minutes (750m) 
of the Mawson Lakes TOD.  What is uncertain, and worthy of further research, is to determine how far and in 
what circumstances, future residents of a TOD would be prepared to walk to reach their local transit station. 
 
The results of the pedsheds mapping analysis of Mawson Lakes’ current development (up to the end of 
2010), are presented in figure 2.  The inset table details the population distributions for three pedshed 
scenarios: current development; proposed development; and a future development scenario in which 
development is maximised.  All of the development scenarios have essentially the same geometry of 
pedsheds because the street and pedestrian path networks remain the same.   
 
For the current development scenario, it shows that only 1.2% of the TOD population (28 persons) reside 
within a 5 minute walk of the TOD Station (marked with a yellow dot), 42% (950 persons) reside between a 5 
and 7.5 minute walk from the station and the majority, 56.9% (1290 persons) reside between a 7.5 and 10 
minute walk of the station.  The central area densities are very much lower than would be expected or 
preferred in a TOD, which is due largely to the history of this TOD.  Mawson Lakes did not start out as a TOD, 
and because when planning for development in this location initially commenced in the early 1990s, the 
decision was made to locate Mawson Central (the Town Centre), close to the University of South Australia’s 
campus (then called The Levels and co-located with Technology Park (an suburban industry park) and the 
artificial lake system near the Dry Creek river system.  The nearest railway station, ‘The Levels’ was little 
more than a platform in a paddock, and in the wrong location.  Delfin Lend Lease and the Government of 
South Australia through the Land Management Corporation decided that it would make more commercial, 
economic and functional sense to locate the town centre closer to where there was already a critical mass of 
development and with good road links to Main North Road.  When the planning decision was made in the 
mid 2000s to formally develop Mawson Lakes as a TOD through the construction of the Mawson Lakes bus-
rail interchange, the land between the station and the existing town centre, Mawson Central, a distance of 
800m, was largely undeveloped.  Delfin Lend Lease have not yet attracted the desired ‘keystone’ 
development around the TOD station, hence, the development appears as a donut with its core missing.  In 
the meantime, the at grade open air commuter car park by the station (see the panorama photo in figure 3), 
serves as a land bank for a future development more appropriate to a prime location at the heart of a TOD.   
 
Delfin Lend Lease have the intention to increase densities around the TOD station and this becomes readily 
apparent when the population pedshed projections for proposed development are taken into account (based 
on the zonings and allowable residential densities and likely dwelling occupancy ratios from ABS 2006 
Census data).  Within the core pedshed of the TOD (i.e. 5 minutes walking distance), the population is 245 
(5.6% of the TOD population) and the total TOD population increases to 4,382 persons (93% greater than 
the current population).  However, the analysis was taken a step further to determine whether all 
development opportunities had been fully exploited up to the limits set out in the 30YPGA, which allows for 
dwelling densities at 70 dwgs/ha.  Under this future development scenario, the population pedshed 
projections increase to 1,044 persons in the core pedshed of the TOD (15.2% of the TOD population), and 
the total population increases to 6,871 persons, an increase of 57% over the proposed development 
currently allowed for in the Mawson Lakes Master Plan or 303% more than the current core pedshed 
population.   
 



 

 

 
Figure 2: Walking Catchment by population for Mawson Lakes-Proposed Development 
Source: Prepared with the assistance of CM, DTEI, Government of South Australia (2010) and Delfin Lend Lease (2010)  

 
 
The lop-sided dumbbell shape of the ped sheds can be explained by the severance resulting from the freight 
rail way line that runs in parallel to the commuter rail line and the fact that the road overpass (Elder Smith 
Road) has steep embankments that result in circuitous travel paths for pedestrians attempting to cross either 
of these transport structures.  Delfin Lend Lease did consider a pedestrian underpass, but this was 
dismissed because of cost and due to the very real risk of flooding, given that an underpass would have 
resulted in it being below the level of adjacent water bodies in the area.  An overpass would be more 
expensive and with long access ramps, provided limited additional accessibility over the current arrangement.  
Figures 3, 4 and 5 illustrate why at the core of the Mawson Lakes TOD, accessibility is not as good as it 
could be.  The decision to limit higher urban densities to the southern side of the Mawson Lakes TOD also 
helps to explain why the population of the pedshed will be significantly less than the potential maximum.  
 

 



 

Figure 3: Commuter parking at Mawson Lakes TOD with the town centre to the centre left and the      
Bus-Rail transit interchange station to the far right just outside the picture. Source: Allan (2010) 
 

 
Figure 4: The Mawson Lakes Bus-Rail Transit interchange.  Source: Allan (2010) 

 
Figure 5: The bridge over the bus-rail transit interchange providing a 70km/h road, cycle lanes in 
both directions a pedestrian path and disability access to both lines with twin lifts.  The rail lines in 
the right foreground are freight lines and separated with screening from commuter lines.  The higher 
urban densities of the TOD can be seen rising behind the station to the right. Source: Allan (2010) 
 
The reality of the Mawson Lakes TOD is that it has had to be developed around a number of significant 
constraints, and for this reason, it bears limited resemblance to the idealised spatial concept of a TOD 
presented in figure 1.  It could be debated that Mawson Lakes is not an ideal template for a TOD because of 
the compromises in its approach and the fact that it was not conceived along TOD principles to begin with.  
Nevertheless, in terms of the planning efforts to get the right mix of land uses around the TOD station, 
making the station a genuine transit interchange, maximising the number of people living within the pedshed 
of the station and ensuring a walkable, pedestrian oriented precinct around the TOD, Mawson Lakes has the 
right elements in place to succeed over the longer term.  
  

The Adelaide-Gawler Commuter Rail Transit Corridor 

 
The 42km Adelaide-Gawler Transit Corridor (TC) is currently an underutilized commuter heavy rail line 
between Adelaide’s CBD and the historic township of Gawler just beyond metropolitan Adelaide’s northern 
greenbelt (see figure 6).  The 30YPGA states that TCs will have higher density development 800m either 
side of the commuter transit line.  Theoretically this TC has the potential to yield 6240ha of developable land, 
even when discounting a 3km rural section of the TC between Munno Para on Adelaide’s north-eastern 
metropolitan fringe and Tambelin (1km of which is the metropolitan greenbelt).  Developing all of the land 
within this TC to exploit the transit opportunities is not a new concept (see Perkins and Mackintosh, 1994), 
but in extending the planning scope as far as Gawler, this more than doubles previous population estimates, 
with potentially as many as 343,000 people accommodated in 156,000 dwellings, albeit at comparatively 
high residential densities (25 dwellings/ha) to what is currently there.  Theoretically, based on the schema for 
a TOD explored in figure 1 and table A1 of this paper, the corridor could accommodate a population of about 



 

107,000 people in 13 TODs and 11 transit activity centres, which would result in a fourfold increase in 
population along the corridor.  In practice, achieving this level of investment in a TOD network will be a 
considerable development and planning challenge because of the large areas within the corridor held by 
large relatively sterile unpopulated land uses (i.e. defence, aviation, industry, parks and rural areas) and the 
park and ride model of rail commuting along most of the route.  Moreover, the rail commuter car parking that 
is provided is very limited at most stations with the exception of Mawson Lakes.  This partly reflects the low 
commuter capacity of the TC, but also the concerns about security at many of the rail commuter car parks.  
However, the emerging success of the TOD at Mawson Lakes, the first TOD along the corridor, shows what 
can be achieved with patient planning, staged development and investment. 
 
 In current optimum conditions, single level diesel-electric heavy rail cars can operate on this line at speeds 
of up to 110km/h in sets typically ranging from 2-3 cars with a maximum capacity of 260-390 passengers.  
Express services from Adelaide to Gawler Central will take 36 minutes and average 70km/h in 2016 once 
current track upgrading work to electrify the service is completed making it faster than car travel (currently 
averaging about 40km/h).  Current patronage is approximately 16,000 people/day.  Recent line upgrade 
work and development in the nominated TODs expected to increase patronage to 26,000 people/day by 
2016.  The relative low passenger densities along the line reflect the high proportion of non-residential uses 
(industry, aviation, defence, open space) and low intensity of development (of all development types 
including residential) (DTEI, 2010). 
 
This TC is critical in meeting Adelaide’s current and future population growth and development aspirations 
with 3 of the nominated TODs in the 2010 30YPGA and a number of spur lines that branch off from it to 
serve future growth areas on the northern metropolitan edge at Virginia, Roseworthy and Concordia.  The 
only significant strategic shortcoming for the corridor is that there is no mass transit connection between Tea 
Tree Gully at the end of the Obahn (or busway) to connect with Elizabeth via Golden Grove 
Village/Greenwith/Salisbury Heights, which are large areas of low density car dependent suburbs.  Table A1 
provides an analysis of the Adelaide-Gawler Commuter Railway Corridor.  With the exception of Mawson 
Lakes, most stations are extremely minimalist affairs with an unattended platform, modest weather protection, 
minimal commuter parking and development unrelated to the transit opportunities afforded by the rail service.   
 
One significant threat to the long term viability of the transit services in the TC is posed by the Northern 
Expressway (NExy) which opened in 2010.  The NExy provides a 110km/h 4 lane 20km long link from 
Gawler to the Port Wakefield Road interchange. The TC will potentially be subject to competition from private 
motorists in Gawler and Angle Vale who would see much greater benefit in commuting by car than by rail.  It 
is still too soon to conclude what the long term effect of these two types of infrastructure will be on each 
other, given that the upgrade work for the Adelaide to Gawler rail corridor is 4 years from completion, and 
Mawson Lakes is the only serious effort at a TOD along the corridor to date.  However, the NExy does not lie 
within the Adelaide-Gawler TC and diverges north of it where it joins with Port Wakefield Road, hence, if the 
intentions of the 30YPGA are realised, then NExy may not pose a direct threat to the viability of transit 
services, except for Gawler based commuters who are faced with a direct choice between driving down the 
NExy or commuting on the train. 
 
The Adelaide-Gawler rail corridor is the longest TC in metropolitan Adelaide (see figure 6).  From table 1, it 
can be seen that the spacing between TOD stations from Mawson Lakes to Salisbury to Elizabeth is an 
appropriate if not an ideal compromise between speed and catchment given the nature of existing 
development along the line at 5.3km and 5.5km respectively.  However, the line from Adelaide to Mawson 
Lakes (14.9km) and from Elizabeth to Gawler (14.1km) are too far apart for a functional TC with continuous 
integrated development oriented towards public transit.  Although Gawler is not identified as a future TOD in 
the 30YPGA, instead it is described in the 30YPGA as a major activity centre, in practice, the 30YPGA 
includes Gawler as an integral part of the TC (see figure 6) and it does generate substantial commuter trips 
along the TC and it is a significant centre on par with Salisbury and Elizabeth.   
 
The 30YPGA’s proposed TC for the Adelaide to Gawler commuter rail corridor envisages where the key 
TODs will have to be located to anchor an eventual TC with a necklace of smaller TODs (activity centres in 
the Plan’s terminology) strung between them.  Unfortunately, whilst the 30YPGA does prescribe where the 
TC will go, its densities and nominates locations for activity centres, what it does not do, is show how areas 
between the TODs will be effectively serviced.  The public transit linking the main TODs along the TC will not 
be well suited to serving small stations located between these TODs.  In the conceptualisation presented in 
Figure 1, local transit is essential to filling in the service gaps left by high speed transit services that connects 
only the major TODs.  With 26 train stations along this TC, an all stops service would severely compromise 
the quality of service along this line.  To achieve an effective urban development template along the 
Adelaide-Gawler rail transit corridor, localised transit to complement the high speed transit will be essential.  

 



 

CONCLUSION 
 
The 30YPGA provides the basis of a new urban development template for the Adelaide-Gawler rail transit 
corridor that has the potential to transform this corridor from its current status as a fragmented swath of 
incoherent unrelated low density development into an integrated linear network of TODs, each with a distinct 
sense of place and within a TC.  This paper explored conceptually the spatial plan view of what a TOD 
should be, from the point of view of density, pedestrian catchments and the networking of TODs with local 
transit feeder services in parallel with the main transit line.  The pedshed concept was introduced and 
applied to the Mawson Lakes TOD, demonstrating the importance of maximising density around the core of 
the TOD and ensuring that the heart of a TOD is not dissected with major transport infrastructure.  Mawson 
Lakes was handicapped from the start by having its development commencing as a donut with development 
of the future TODs periphery occurring before the TOD station and core were considered.  In hindsight, the 
resulting lopsided pedshed for Mawson Lakes could have been avoided if the rail way line had been dropped 
into a cutting so that the two halves of Mawson Lakes would have been on the same plane.  The Mandurah 
Railway line in Perth adopted this approach with many stations located in a cutting which helps to minimise 
the visual severance that often results with elevated road and pedestrian bridge structures across a railway 
line.  However, Mawson Lakes is moving closer to an the idealised concept of a TOD with the types of 
densities, transport functionality, mixed uses, street network design and urban design characteristics 
expected in a mature TOD.    The 30YPGA’s plan to transform the Adelaide-Gawler commuter rail corridor 
into a TC has already begun with the imminent completion of Mawson Lakes and the upgrading of the rail 
corridor, but as the analysis documented in Table A1 demonstrated, there is still a considerable way to go.   
Nevertheless, if the intent of the 30YPGA is to be realised without adding to metropolitan Adelaide’s current 
urban sprawl, then the Adelaide-Gawler TC will be a vital component to Adelaide accommodating at least 
another 100,000 people in environmentally sustainable interconnected transit oriented urban communities.  
A completed Adelaide-Gawler TC will add urban much needed urban vitality and may help to address 
northern Adelaide’s burden of social stigma and lack of integration with the rest of metropolitan Adelaide.   
 



 

 
Figure 6: Major transit corridors and transit-oriented developments (Map D5)   
Source: 2010 30YPGA, Government of South Australia, 2010 

 
 
 
 
 
ACKNOWLEDGMENT 

 
The author acknowledges the assistance of the Department of Transport Energy and Infrastructure of the 
Government of South Australia, however, the opinions expressed in this paper are those of the author and 
do not represent Government Policy or a position. 
 
  



 

APPENDIX 

 
Table A1: The Adelaide-Gawler Commuter Railway Corridor 
RAILWAY STATION DISTANCE 

FROM 
CITY (km) 

CURRENT LAND USE Commuter parking 
“park and ride” 

30YPGA 
proposal 

Proposed 
Dwelling 
density 
(dwgs/ha) 

30YPGA 
Planned 
population 
potential 

What could 
be 
theoretically 
done 

Theoretical 
population 
Potential 

1. Adelaide 0 CBD-High density 
residential, commercial, 
major retail, special uses, 
community, education, 
arts, culture, recreation 

Major parking 
stations 
(>50,000 cars) 

Increased 
population; 
Transit, 
walking, 
cycling. 

100+ 27,300 
(additional) 

Increased 
residential 
densities 
and mixed 
uses. 

27,300 

2. North Adelaide 2.7 Parklands/recreational Negligible Nil 25  Nil  

3. Ovingham 3.8 Low density residential Negligible Transit 
corridor 

25  TOD 5774 

4. Prospect 5.1 Low density residential and 
light industrial 

Negligible Transit 
corridor 

25  Activity 
centre 

2887 

5. Regency Road 6.1 Low density residential and 
light industrial 

Negligible Transit 
corridor 

25  TOD 5774 

6. Kilburn North 8.5 Low density residential and 
light industrial 

Negligible Transit 
corridor 

25  Activity 
centre 

2887 

7. Dry Creek 10.8 Industrial Negligible Transit 
corridor 

25  TOD 5774 

8. Mawson Lakes 14.9 Medium-high density 
residential, commercial, 
recreational, parkland, 
small retail, minor airport 
and education. 
Rail-Bus interchange, major 
park and ride. 

Major (800+ cars) 
 
 

TOD 25 5000 TOD 5774 

9. Greenfields 15.5 Low density residential, 
minor airport 

Minor Transit 
corridor 

25  Activity 
centre 

2887 
10. Parafield Gardens 16.5 Low density residential, 

minor airport 
Minor Transit 

corridor 
25  Activity 

centre 
2887 

11. Parafield 17.7 Low density residential, 
minor airport 

Minor Transit 
corridor 

25  TOD 5774 

12. Chidda 18.8 Low density residential and 
light industrial 

Negligible Transit 
corridor 

25  Activity 
centre 

2887 

13. Salisbury 20.2 Low density residential, 
recreational, parkland, 
large retail and education. 
Rail-Bus interchange 

Moderate TOD and 
Major 
District 
Centre 

25 5000 TOD 5774 

14. Nurlutta 21.5 Major industrial (Holden 
car plant), low density 
residential, recreation 

Negligible Transit 
corridor 

25  Activity 
centre 

2887 

15. Elizabeth South 24.0 Low density residential, 
light industry, defence 

Minor Transit 
corridor 

25  Activity 
centre 

2887 

16. Elizabeth 25.7 Major regional shopping 
centre, special uses, 
community, education, 
light industry, defence, 
recreation, low density 
residential 

Moderate TOD 25 5000 TOD 5774 

17. Womma 27.3 Low density residential, 
light industry, education 

Minor Transit 
corridor 

25  Activity 
centre 

2887 

18. Broadmeadows 28.3 Low density residential, 
special uses 

Minor Transit 
corridor 

25  TOD 5774 

19. Smithfield 30.3 Low density residential, 
light industry, major retail, 
some rural 

Moderate Transit 
corridor 

25  Activity 
centre 

2887 

20. Munno Para 
(edge of Adelaide 
metropolitan area) 

32.2 Low density residential, 
largely rural 

Minor Major 
District 
Centre 

25  TOD 5774 

21. Kudla (rural) 34.0 Rural village Negligible Transit 
corridor 

  Nil  

22. Tambelin 37.2 Low density residential, 
recreational, rural 

Minor Transit 
corridor 

25  TOD 5774 

23. Evanston 38.2 Low density residential, 
small retailing, education 
recreational, rural 

Minor Transit 
corridor 

25  Activity 
centre 

2887 

24. Gawler 39.8 Low density residential, 
small retailing, education 
recreational, rural 

Moderate Transit 
corridor 

25  TOD 5774 

25. Gawler Oval 41.3 Recreational, High street 
retailing, community, 
cultural, education, special 
uses, low density 
residential, rural. 

Negligible Transit 
corridor 

25  Activity 
centre 

2887 

26. Gawler Central 42.1 High street retailing, 
community, cultural, 
education, special uses, 
low density residential, 
recreational, rural. 

Moderate Major 
District 
Centre 

25  TOD 5774 

27. Concordia 
(hypothetical for 
proposed growth 
area) 

45.8 Rural (nominated for urban 
development in 2010 
30YPGA) 

None District 
Centre 

25  TOD 5774 

TOTAL      15,000 in 
nominated 
TODs  

 107,000 in 
TODs or 
Activity 
Centres  

Source: Allan (2010) 
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