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Assignment 3 
 

Pilbara Central, the vision for a new capital for Western Australia. 
 
 

Introduction. 
In 2004 Dr. Tim Flannery asserted “There is a fair chance Perth will be the 21st century’s 
ghost metropolis” (Flannery, Tim 2004).  These comments were the result of severe water 
shortages in Perth, which have since been addressed in part by the commissioning in 
November 2006 of a desalination plant in Kwinana. 
 
This assignment scenario is based on the above assertion being realised, creating the 
following hypothetical situation: 

 
The Western Australian Government released the 2011 report on the long term viability of 
Perth as the state capital city.  The report advised a new capital city was needed.  Through 
the coalition of Australian Governments (COAG) all spheres of Government agreed to 
implement the findings of the report, furthermore, the new city for Western Australia should 
be located in the region generating the majority of the State’s wealth, the Pilbara.  Initially 
the new city would be built to accommodate one Million people.  Once completed and 
populated the transition of capital city roles from Perth to the new city would begin.  The 
new city would house the State Government, state judiciary, business administration and 
major population and be a centre for the arts and culture.  It was judged essential that 
sustainability be built into the city from the ground up creating a model of sustainability.  
Perth’s role would become that of a tourism and retirement centre.  The working title name 
for the city will be IABUD reflecting the brief for a city of opposites to the Dubai style 
modelling proposed by the State Opposition. 
 
The task has been divided into seven sections; (i) location; (ii) transportation; (iii) urban 
planning; (iv) indigenous people; (v) biodiversity; (vi) energy generation and (vii) building 
design guidelines. 
 
 

Location. 
The chosen site is adjacent to the existing town of Port Hedland and encompasses the 
existing satellite town of South Hedland.  In this way Port Hedland will continue to operate 
its industrial role of iron ore ship loading facility whilst construction of the new city 
progresses.  To achieve a ‘transit city design’ (Newman, Peter & Kenworthy, Jeffrey 1999) the 
target population density will be 40 persons per hectare as densities below the 20 to 30 
persons per hectare foster a car orientated city (Newman, Peter & Kenworthy, Jeffrey 1999).  
This will be achieved through a combination of high density and medium density residential 
mixed use zones.  The resulting city footprint will be approximately 250 square kilometres 
and circular in design, creating a city radius of about nine kilometres (figure 1). 
 
The port of Karratha 200 kilometres to the south is to be linked by rapid heavy rail, which 
extends 450 kilometres to the north to gain access to the Kimberly food production area.  
Water will be piped 450 kilometres from Lake Argyle.  The 2004 construction costs for the 
3,700 kilometre proposed pipeline from Lake Argyle to Perth mooted as a solution for 
Perth’s water shortage was estimated at $11 billion (Leigh, Cesira  2004). The proposed 
pipeline for IABUD being only 12% of that distance would represent a viable proposition. 
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The new CBD will be positioned in a central elevated location ensuring safety from sea level 
several metres.  This part of the Western Australian coastline is subject to tides of over 5 
metres (Department for planning and infrastructure [DPI] 2009) resulting in existing coastal 
infrastructure being constructed to cope with extreme tidal changes. 
 

 
Figure 1.  Location and size of new Pilbara City (Google Earth) 

 
 

Transportation. 
The transit strategy for IABUD accepts there is a role for private vehicles, but not car 
dependency (Newman, Peter & Kenworthy, Jeffrey 1999).  Integration of urban and 
transport Planning is central to the city’s design strategy.  Comprehensive public transport 
infrastructure is proposed, built around an electric rail system.  In addition to the Kimberly 
to Karratha high speed heavy rail bisecting the city there will be a network of passenger light 
rail and a monorail freight system.  Roads will be designed to be free flowing, yet play a 
minor role in personal transport due to the superior service offered by the public transit 
systems.  Transport will be dealt with under the four sub headings of heavy rail; light rail; 
freight distribution; roads and walking/cycling.  The different public transport modes will be 
integrated to provide a single service that is the most convenient way to traverse the city.  
Passengers arriving by air will find rail platforms adjacent to the baggage terminal, with 24 
hour travel on transit systems included in their air fare.  The transport hub will be a central 
station having layers for heavy rail, light rail, busses and passenger drop off, with a 
pedestrian only zone on the ground floor. 
 
Heavy Rail. 

The line from Karratha to IABUD will operate 
high speed passenger trains similar to Japans 
Shinkansen train (figure 2).  The journey would 
take approximately 1¼ hours, putting Karratha 
in reach of the capital for business, commerce 
and pleasure trips.  The line to the south will 
also carry freight.  In contrast the line to the 
north will be predominantly freight, allowing 
transport of food from the Kimberly bread 

Figure 2 Shinkansen Bullet train  Photo Nick Coutts 
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basket.  A passenger service will be provided focusing on tourist services.  Freight trains will 
terminate at an intermodal transport hub and passenger trains at the central station.  There 
will be a short heavy rail line to the port, which will be freight dominated but cater for 
commuters working at the port facilities. 
 
Light Rail. 

A light rail system (figure 3), will capitalise on the 
circular nature of the city.  Rail spokes will radiate 
from the centre with inner and outer areas serviced 
by two circle lines.  When the city expands the 
spokes can expand correspondingly and a new outer 
circle line can be built as the population reaches 1.4 
million.  The intersection of the radial and circle 
lines will be high density mixed use areas (see urban 
planning section for more details).  These will be 
activity nodes dedicated to certain services, 
industries and use types.  The system will be 
predominantly above ground, running in transit 
corridors, however, in the CBD and at transit nodes 
it will be undergrounded to allow highest and best 
use of the surrounding land.  When a road runs 
parallel to a light rail line the road will run in the 
centre between the tracks, allowing the footpaths 
and light rail stops to integrate together.  The rail 
carriages will have facilities to transport bicycles and 
gophers to allow commuter mobility at either end of 
the journey.  The light rail will also extend beyond 

the city limits to give access to facilities such as sporting ovals, marinas and the airport. 
 
Freight distribution. 
To keep trucks to a minimum, the city will be serviced by a unique freight monorail.  It is 
estimated this system can be installed for about $1 
million per kilometre, significantly less for that of 
building a major road. (Davies, Peter 2008).  This 
will be a system designed to carry boxes capable of 
payloads up to 8 Tonnes in custom made freight 
modules.  It will be fully automated delivering the 
modules to the appropriate activity hub and parking 
them in a receival area.   From there the contents 
can be distributed to individual businesses in the 
activity hub by electric forklifts.  Large businesses 
may have their own receival branch from the 
monorail.  Receival areas will be constructed in 
basements below the activity hubs reducing the 
need for loading docks at ground level blighting the 
streetscape (Figure 4).  The monorail will occupy the same transit corridors as the light rail 
system sharing compatible infrastructure and balancing power usage wherever possible.  
Where require the monorail will be elevated. 
 
At a macro level, two peripheral freight intermodal hubs are proposed (Figure 5).  These 
hubs will receive all incoming and outgoing freight on road, rail, ship and air.  A heavy rail 
line will link the port to the airport and intermodal hubs.  The Kimberly to Karratha rail line 
will pass through the major intermodal hub. 
 
  

Figure 3. Sydney light-rail  Photo by Jon Strachan 

Figure 4 Myer loading dock, Fremantle.  Photo by 

Jon Strachan 
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Figure 5 City schematic showing light & heavy rail routes and activity nodes. 
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Traditional logistics for deliveries to small and medium sized businesses focuses on 
individual companies and businesses, resulting in trucks traversing the metropolitan area 
visiting all the shops or offices from one particular chain, by the end of the journey some of 
the cargo will have travelled manyfold the distance from source to destination.  The monorail 
system is focussed on destination, alleviating the long product journeys and times. 
 
Roads. 
Geographic isolation from other cities means traffic in IABUD will be generated from within 
the city.  The compact nature of the city, along with provision of a comprehensive public 
transport system will reduce demand for road-space.   Parking regimes will promote short 
stays in activity centres; fees increasing over time will limit the suitability of cars for daily 
work commuting.  A CBD toll is being considered. 
 
There will be two road hierarchies in IABUD; higher order roads will connect activity nodes 
and lower order roads to service residential areas.  Feeder battery powered busses will 
transport people to strategic light rail stops.  Transit routes roads running down the centre of 
the light rail tracks will afford connectivity between activity nodes.  While light rail will have 
priority at conflicting intersections, controlled intersections will be kept to a minimum 
allowing for maximum free flow of traffic.  Businesses in activity nodes will present to the 
road as shopping strips.  Parking infrastructure will be limited and time limits will apply to 
guarantee high turnover of users.  Long term parking will be discouraged and when supplied 
will be privately built at the peripheries of the activity nodes. 
 
Lower order roads will be legible and follow general grid patterns.  In residential areas roads 
will enjoy passive calming through extensive greening and be engineered to promote lower 
driving speeds, with on-road cycle lanes integrated between the carriageway and footpath. 
 
Walking and cycling. 
Pedestrians and cyclists will be provided for with a network of footpaths, cycle-ways and dual 
use paths.  In the suburbs these will be landscaped and tree lined to offer shade from the 
summer heat.  Cycle-ways will facilitate bicycles transit at both ends of the journey aided by 
secure bicycle parking stations containing charging points for electric bicycles, gophers and 
scooters.  Footpaths will be laid out to promote promenading with facilities such as 
interactive water features attracting children.  Pedestrians will have drinking water points 
available along their journey.  In the CBD major routes will be serviced by shaded moving 
footpaths offering rapid mobility for pedestrians.  Cyclists will be catered for with shaded 
dedicated cycle-ways.  As on the transit routes, private vehicles will travel down the centre of 
the road facilitating a light rail and footpath system interface. 
 
 

Urban Planning. 
The central theme for urban planning is a modest sized 
CBD of approximately 1.5 square kilometres, supported 
by mixed use development at densities which capitalises 
on public transport.  Unlike typical auto cities which have 
reducing densities to the peripheries, IABUD is to have 
clearly defined boundaries, allowing for future expansion 
to maintaining transit densities.  IABUD’s design codes 
will represent a reversal of conventional planning in 
Western Australia (Department for Planning and 
Infrastructure [DPI] 2008) by mandating minimum 
urban densities. 
 
 

Figure 6 Bryant Park, New York City.  Photo 
courtesy New York Department of Parks and 
Recreation. 
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The CBD will be the hub of the city, housing government, judiciary and financial sectors.  
Major businesses will be expected to locate their head offices there, backed up by support 
services such as legal, accounting, computing and advertising.  The workers in the CBD will 
have access to shopping, entertainment, arts and culture; however these services will also 
have centres of excellence in activity nodes.  Pocket parks (Figure 6) are to provide amenity 
and respite for CBD workers.  While inner city residential will be encouraged, to maintain 
vibrancy outside normal businesses hours, it will be capped at 10% floor space to ensure 
business focus in the CBD.  The height limit in the CBD will require a minimum of twenty 
stories above ground.  Car-parking will be underground as will all plant and equipment.  
Cycle parking will be mandated, as will building fronting the street 
 
The commercial, social and cultural powerhouses for the city will be the activity nodes.  
These will be located at strategic locations on the intersections of light rail routes.  Specific 
nodes will be dedicated to education, medical, arts & culture, sport, IT, indigenous culture, 
government services, industrial support, renewable energy Technology Park and freight 
logistics (figure 6).  High density buildings with a minimum of twenty stories will be located 
directly over rail intersections with minimum densities mandated at radii of 100, 200 and 
500 metres from the hub.  These densities will be as minimum floor-space areas for either 
business or residential use.  The 16 activity hubs as shown on Figure 6 are as follows: 
 
Inner Circle: 

1. ‘Medical’.  There are two medical hubs to the north and the south housing the major 
teaching hospitals and ancillary services. 

2. ‘Customs and excise’. This hub will house traditional customs services and a 
department of border control. 

3. ‘Arts and culture’. This hub will be the centre of arts and culture supporting the State 
Theatre which will be in the CBD. 

4. ‘Education’.  This hub will be dedicated to tertiary institutions with Primary and 
Secondary education facilities located across residential areas. 

5. ‘IT’.  This hub will be the centre of computing and systems control. 
6. ‘Government bureaucracy’.  This hub will be the place where government 

departments discharge their duties. 
 
Outer Circle: 

7. ‘Marine support and small boats’.  This hub will offer services to owners of pleasure 
boats and small commercial boat operators.  Services such as sales, chandlery, 
repairs, finance and insurance would be typical businesses. 

8. ‘Freight logistics.  This hub will be for freight logistics support including key business 
offices, parcel receival and despatch and act as one of the monorail interfaces. 

9. ‘Indigenous culture’.  This hub will be a centre of excellence for aboriginal culture and 
studies.  With the history of aboriginal culture offering relevance of ‘place’ to the 
whole city. 

10. Outer circle ‘Technology Park’.  This area will support an innovation incubator for 
research and development of fledgling technologies. 

11. ‘Sporting industries’.  This hub will provide logistic and technical support for the 
sport stadium and swimming complex including offices of government, private and 
not for profit sporting organisations. 

12. ‘Renewable energy R&D’.  The city will be powered by and showcase renewable 
energy technologies.  This hub will house facilities for visiting professionals, 
academics and other stakeholders to research and promote renewable energy 
installations in the city. 

13. ‘Airport support’.  Luggage services, security and air safety will be located in this hub. 
 
Heavy Rail Hubs: 

14. ‘Freight mini hub’.  This hub will deal with cargo needs at the east of the city. 
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15. Maritime studies’.  This will be a secondary education hub dedicated to maritime 
studies, including wave power research. 
 

The intermodal freight hub will process all containerised cargo for the city and include heavy 
industry not associated with the port. 
 
Residential areas will also be subject to minimum density regulations.  Within these areas 
‘Local Centres’ will service all day to day needs of the population in strip shops.  Some office 
space will be available above the shops, but their focus will be residential.  Away from Local 
Centres residential densities will reduce to R30 (Department for Planning and Infrastructure 
[DPI] 2008).  Schools will be strategically located to capitalise on housing densities and 
transport links.  School grounds will hold active recreational facilities such as sports 
grounds.  Passive recreation will be catered for with abundant landscaped open spaces.  
These spaces will be people friendly with water features, amphitheatres and promenades.  
Some facilities such as cafes and bars will enhance the park experience.  Further discussion 
on open spaces is included in the biodiversity section. 
 
 

Indigenous People. 
While the technical challenges of creating a new city are many, one of the greatest is not 
technological but social.  Achieving a sense of cultural identity for a new city is as important 
as it is difficult.  Yet the area has enormous cultural identity for the Ngaluma people 
(Tindale, Norman  2006) who have inhabited the land for over 30,000 years (Quin, B  
2003).  “Many Indigenous communities appreciate a powerfully spiritual 'sense of place' 
that is integral to their relationship with traditional lands, and have profound 
understanding to contribute towards Sustainability of the Pilbara.” (Kamp, Melissa  2008).  
That ‘sense of place’ experienced by indigenous people needs to be respected by the 
newcomers.  An understanding of what that sense of place is can create opportunities for 
new people to the area to share and understand the cultural power of the Pilbara.  The 
Ngalumn people have wisdom built over generations on the land, what it is capable of and 
how to live in harmony with it.  Working with and respecting the Ngalumn people can make 
IABUD a better place to live through both understanding and reconciliation.  Culturally 
significant sites will be identified preserved and respected with the assistance of Ngalumn 
elders. 
 
 

Biodiversity. 
Cities place a heavy burden on biodiversity, but for a city to be a sustainable ecosystem such 
biodiversity requires protecting (Newman, Peter & Jennings, Isabella  2008).  The Pilbara is 
a harsh environment and much of the flora and fauna has evolved to deal with that 
harshness.  Spiny leaved plants such as Spinifex abound and the area is renowned for its 
reptiles and raptors.  A recent survey of biodiversity in the Pilbara (Department of 
Environment and Conservation 2008) identified geckos, dragons, skinks, stygofauna 
(groundwater dwelling fauna), 600 types of beetles, 250 types of ants, 400 types of spiders, 
11 types of frogs, 140 types of reptiles and 19 types of ground dwelling animals (of which 17 
were bats).  Reptiles and insects, many with a reputation for harming humans do not seem 
the sort of things to be encouraged in an urban area.  The parks and open spaces need to 
support biodiversity; therefore choices will be made regarding species to be encouraged in 
the city.  The traditional owners, the Ngalumn people have the wisdom to advise on species 
appropriate for cohabitation with humans and their advice will be sought.  The urban parks 
will be required to nurture and enhance biodiversity while providing recreational space for 
residents.  The parks will be required to be linked by ‘green corridors’ allowing migration of 
species across the city. An issue adversely affecting biodiversity is feral animals introduced as 
pets.  They not only kill native species in the urban area but have the ability to adversely 
impact on the biodiversity of the surrounding bush and establish feral colonies.  Pets will be 
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controlled by the introduction of registers and licenses for all pets that have the potential to 
harm the natural balance. 
 
 

Energy generation. 
There is a commitment to generate power for the city of IABUD from 80% renewable, with 
the remainder coming from the existing gas powered station.  Tenements for investigating 
geothermal in the Pilbara were offered with applications closing on 12 February 2009 
(Business Spectator 2008).  Suitable sites have the potential to power the whole city, 
diversity of supply is important to reduce impacts of interruption of supply.  Should the 
Pilbara Interconnected Grid become a reality then several geothermal installations can 
service that grid. 
 
Wind power, which provides much renewable energy worldwide, is not recommended as a 
major component of IABUD’s power supply due to the susceptibility of the Pilbara to 
cyclones.  Research and development will be undertaken to assist in the design of wind 
turbines having capacity to withstand cyclone strength winds. 
 

The primary electrical generation will be 
Solar Thermal.  The Pilbara is in the world’s 
‘sun belt’ (Figure 7) clearly identifying it as 
an ideal location for solar thermal power 
generation.  Ample space is available for the 
large area of tracking solar devices required 
to produce base load power.  Solar thermal 
produces electricity by using sunlight to 
superheat a fluid, which is used to drive 
turbines to produce electricity.  The 
superheated fluid can be stored, meaning 
solar thermal power stations can maintain 
base load overnight (Denning, Dan 2008).  

Solar power will be used at the domestic level to produce power using photo voltaic cells (See 
Building design guidelines section). 
 
Very large tidal variations mentioned earlier under ‘Location’ will be exploited.  Existing 
wave power such as Carnegie’s CETO wave power system currently operate in Western 
Australia however these systems are not designed to operate in areas of such large tidal 
variation.  One of the first tasks for the Renewable energy research and development hub will 
be to design and test wave energy systems to operate under local conditions. 
 
A large proportion of electricity will be generated in small installations within the city 
through business and domestic photo voltaic and wind systems.  These will reduce the 
individual demand hence reducing loads on the integrated power system and subsequent 
energy losses.  They will back feed the grid with excess capacity, receiving feedback tariffs 
significantly higher than base tariff encouraging installation of such micro systems. 
 
 

Building design guidelines. 
The construction of a new city presents a unique opportunity to obtain the best in urban 
design possible; this is especially true with regard to sustainable design.  The harsh climatic 
conditions will be taken into consideration in basic building design; retrofitting air-
conditioning units to conventional buildings will not be supported. 
 
The streets will be orientated to take advantage of solar passive designs and consideration 
will be given to the prevailing breezes to aid passive cooling.  Walking and cycling distances 

Figure 7  Shows the world’s ‘sun belts’.  Source Worley 
Parsons. 
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will be consistent with the climate with Local Centres, schools and parks being readily 
available without the use of a car. 
 
Specific building codes will to be developed for IABUD mandating energy efficiency through 
rating tools developed for prevailing climatic conditions, as temperate climate rating tools 
would not be effective in the Pilbara. 
 
Aspects considered appropriate for inclusion in the code are; 

 All buildings, whether business, grouped dwelling or single homes will have solar hot 
water and photo voltaic cells mandated to a minimum level. 

 Eves and louvers will be required to control solar access to interiors. 

 Orientation and louvers will be required to control passive cooling. 

 Minimum insulation standards will be required. 

 Car-parking will be mandated at a maximum number of bays, undergrounded and 
where possible located distant from living units. 

 Street setbacks will be minimal allowing greatest connectivity to the street. 

 Building codes will require buildings to be cyclone proof. 

 Green roofs and walls will be encouraged. 

 Water conservation and reuse will be required. 

 Culturally appropriate housing will be provided for indigenous and other 
populations. 

 Codes will be developed and reviewed through community consultation. 
 
 

Conclusion. 
The opportunity to develop a new city has been an exciting exercise.  The location chosen 
offered many challenges, challenges that are best faced with assistance from the traditional 
owners of the land, people who have inhabited the area for more than 30,000 years and 
bring intergenerational wisdom of the place to the table.  The challenges of location also 
require development of new planning codes to reflect the environmental conditions.  
Existing renewable energy technologies require adapting to the prevailing conditions.  That 
which can be applied from the experience of western cities is transport infrastructure design.  
The apparent freedom of space could foster an auto city (Newman, Peter & Kenworthy, 
Jeffrey 1999) but this should be avoided to create the sustainable city.  A compact city would 
make walking and cycling available to both residents and workers, activities that would be 
difficult in an auto city in the prevailing climate.  The employment of high density activity 
hubs cross connecting with public transport is central to reducing commuting distances and 
times thus promoting redundancy of car use.  If built, IABUD would be a pleasant place to 
live and foster strong social cohesion.  The city would attract national and international 
visitors to experience its vitality and innovations and to enjoy the big country beauty of the 
Pilbara.  Welcome to IABUD. 
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