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“One of the main drivers of behavioural change is knowledge;
if people don’t know they can’t act.”
Bjarke Ingels, 2011.
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ABSTRACT
There is an urgency to find intelligent solutions for supplanting and diversifying water treatment to stop
polluted water reaching our oceans. In New Zealand, soil run-off is the largest threat to our marine ecosystem and urban landscapes contribute litter, sediment, harmful chemicals, heavy metals and nutrients
to the mix. Auckland City has very little infrastructure in place to treat its urban run-off, thus it was suggested as a pilot location for this project.
This project envisions an environmentally friendly and aesthetically compelling urban run-off treatment
facility that will enhance the development of urban communities. A proportion of the city’s stormwater
pipes are intercepted and redirected to a treatment facility in the Viaduct Harbour; a location chosen for
its conspicuity, its predisposition for receiving gravitational water flow, and for its established pedestrian
accessibility. The process of water purification acts as a connective tissue through an environment that
provokes a renewed relationship to water. As the water reaches its final stages of treatment, it becomes an
interactive element in the form of fresh water streams, remediation wetlands, recreational estuarine pools
and habitats for marine life.
The water treatment facility supplies clean water to a freshwater habitat, with the aim of recovering whitebait populations; as well as returning purified water to the harbour. The mechanistic infrastructure of
waterworks is transformed into an interactive and sensory series of purification strategies. Combined with
platforms, piers, water tanks, restaurants, recreational pools and channels; water-based landscapes become
organisational moments for community awareness.
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KEY TERMS
Exposure [ik-spoh-zher] noun
1.

An act or instance of revealing or unmasking.

2.

Presentation to view, especially in an open or public manner.

Juxtaposition [juhk-stuh-puh-zish-uhn] noun
1.

An act or instance of placing close together or side by side, especially for comparison or 		
contrast.

2.

The state of being close together or side by side.

Restoration [res-tuh-rey-shuhn] noun
1.

The act of restoring; renewal, revival, or reestablishment.

2.

A return of something to a former, original, normal, or unimpaired condition.
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INTRODUCTION
When you have seen one ant, one bird, one tree, you have not seen them all.”
Edward O. Wilson

3

SIGNIFICANCE OF THIS PROJECT
This architectural project addresses the ever-increasing detachment of the urban environment from the
natural environment.

The natural environment served our ancestors for thousands of years. A significant difference between the
hunter gatherers and today’s urban dwellers, is a lack of knowledge about the processes that maintain the
world we occupy. In an urban landscape, many natural processes cannot be recognised; they are concealed
in concrete, steel, timber, glass and places where people are unable to venture. Concealment of the processes of urban life creates a division between us and the realities of the natural world.
Figure 1-1. The Palaeolithic hunter-gatherer populations depended on awareness of food and water supplies, the ability
to build shelter and make garments, and knowledge of the
natural environment that sustained them.

Architecture has its own part to play in this concealment; in general, architecture serves to cover and
mask – walls are put up to keep private what is happening inside them, structure is hidden in suspended
ceilings or packaged in universal lining board and service pipes are buried beneath the ground or concealed in specially designed cavities within the building.

The purpose of this project is to identify a concealed aspect of contemporary urban life, and use architecture as a medium to expose it. The aim being to re-engage us with the natural processes of the environment we occupy.

4

HISTORY OF URBAN DEVELOPMENT
Architecture has evolved in line with our perceived human needs. In his book The Biology of Civilization,
biological scientist Stephen Boyden claims: - “The conditions of life in the hunter-gatherer environment
satisfied the health needs of our ancestors for many hundreds of generations”1. This, he says, was largely
because the hunter-gather conditions of life provided stimulation, variety, purpose, responsibility and
creativity. Conditions of life satisfied both their physical and mental health needs.

Little about the way urban communities in Western societies live today is reliant on knowledge of the
natural environment. For example, we don’t necessarily know where our meat and vegetables come from
or where our water is sourced from and goes to. We trust that drinking water will pour when the tap is
turned and that waste will be dealt with when the toilet is flushed. The process of how products come to
be is rarely evident.

Concealed processes such as overcrowded farm animals inside sheds, soil erosion causing degradation of
our oceans, chemical-laden water flowing into our harbours and hundreds of seabirds and marine species
killed as by-catch each year are but a few. It can be said that the hunter-gatherers knew where their food
and water was coming from, and where their waste was going to, but few of today’s city dwellers have the
same knowledge.

1

Stephen Boyden. The Biology of Civilisation: Understanding Human Culture as a Force in Nature. (Sydney: Universi-

ty of New South Wales Press Ltd, 2004), 65.
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This knowledge gap can be related to a phenomenon common in Western urban societies today. Boyden
describes it this way: - “The socialisation of many young people today is such that they experience little
sense of personal involvement and purpose in their daily lives, or of social responsibility”2. The majority
people living in Western urbanised societies do not need to contribute to food production or disposing
waste; instead reliance is placed on a small number of specialists in those areas.

After the last ice age 11,500 years ago, the environment no longer supported foraging and hunting and
Figure 1-2. Tegel Chicken Farm, Helensville, Auckland. Chickens
are unable to walk or stand. They are selectively bred for fast
growth often living their entire short lives in factory farms. Image
source: Auckland Animal Action

population groups began to take what they could from their immediate environment without moving
on3. Settlements developed into towns and cities, density increased and communities became large networks of people. Dependency was placed upon skilled individuals such as blacksmiths, tailors, and crop
growers to provide for others in the society. Today, this dependency is global.

Being able to purchase daily necessities reduces the need to be productive or contribute to the community
in the same way our hunter-gatherer ancestors did. Scientists Mark Hanson and Peter Gluckman identify
in their book Mismatch: Why our World No Longer Fits Our Bodies that “The removal of incentives and opportunities to behave creatively is one of the most serious impacts of culture on the quality of human life
at the present time”4. In some aspects, urban life facilitates independence because individuals need not
Figure 1-3. Wandering Albatross killed from being caught in a
longline targeting tuna. Image source: Te Ara Encyclopedia of New

2

Zealand

sity of New South Wales Press Ltd, 2004), 66.
3

Stephen Boyden. The Biology of Civilization: Understanding Human Culture as a Force in Nature. (Sydney: Univer-

Peter Gluckman & Mark Hanson. Mismatch: Why Our World No Longer Fits Our Bodies (New York: Oxford Univer-

sity Press Inc, 2006), 94.
4

Ibid., 121.
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rely on others in their community. However, this independence has been known to result in isolation.
Hanson and Gluckman identify that in more recent years “The risk of isolation from a social support
network has increased and more people are lost in a bewildering complex of rules and decision making processes”5. Boyden also identifies a common feeling of “Sheer soul-destroying loneliness” in urban
societies6. Isolation and loneliness can therefore be linked to people in urban societies with little sense of
responsibility or contribution to the operation of their community.

AIM OF THIS PROJECT
The purpose of this project is to use architecture to reveal part of the process of urban living. This exposure is important for re-establishing a sense of awareness and consciousness about the way human-made
urban environments operate. It will inform and also educate the community; the knowledge gained will
generate more conscious decisions about the way we live. Positive decisions will promote collective behavioural change and as a result, a sense of purpose and social responsibility will be encouraged.

RESEARCH QUESTION
How can architecture expose aspects of urban society that are conventionally concealed?

5

Peter Gluckman & Mark Hanson, Mismatch: Why Our World No Longer Fits Our Bodies (New York: Oxford Universi-

ty Press Inc, 2006), 121.
6

Stephen Boyden. The Biology of Civilisation: Understanding Human Culture as a Force in Nature. (Sydney: Universi-

ty of New South Wales Press Ltd, 2004), 67.
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CRITICAL REVIEW OF CURRENT KNOWLEDGE - PRECEDENTS STUDY 1
Two projects by Bjarke Ingels Group (BIG); have been chosen because they demonstrate ways to expose
and educate through their architecture. Danish architect Bjarke Ingels has a strong philosophy that
buildings should not be isolated in their existence and they should be contributors to their community:
“Sustainability has to be a design challenge…architects have the responsibility to be more than just the
designers of three dimensional objects but the designers of ecosystems – systems of ecology and economy that
channel the flow of people as well as the flow of resources through our cities and buildings as a perpetual
motion engine that incorporates human consumption patterns and waste into our natural environment”7.

1. Tallin Town Hall - by Bjarke Ingels Group (BIG) - unbuilt
2. Copenhagen Waste to Energy Powerplant - by BIG - unbuilt

1. The Tallinn Town Hall in Estonia by BIG challenges the idea of a public institution in a 21st Century
participatory democracy. Transparency was necessary in both directions between public and government.
Thus the public departments in the town hall can observe the public service market place (an atrium
space in the centre of the building), as well as be visible to the public while carrying out their daily work.
Furthermore, a reflective ceiling into the City Council meeting room reveals to the public square outside
what is happening within the building. Simultaneously the politicians only need to look up and see the
people whose lives they are affecting8.
Figure 1-4. The Tallin Town Hall, Estonia. Image source: www.big.dk

7

Bjarke Ingels, Hedonistic Sustainability, http://www.ted.com/talks/lang/en/bjarke_ingels_hedonistic_sustainabili-

ty.html (accessed April 04, 2012)
8

Tallin Town Hall, www.big.dk (accessed April 07, 2012)
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2. The Waste-to-Energy Powerplant design tries to combat the negative image associated with its industry and add value to the community. The building is planned to be located in central Copenhagen. The
design incorporates a ski slope on its roof, able to be skied during summer and winter. This reduces the
need to drive to the mountains in Sweden as well as encouraging visitors to the building. The Waste-toEnergy Powerplant does produce carbon dioxide (CO2) emissions. BIG designed a chamber at the top of
the smokestack with the capacity to hold one ton of CO2. For every ton produced, the smokestack will
emit the CO2 in a smoke ring. The smoke rings will serve as a reminder to the people of Copenhagen of
the impact of consumption as well as allowing everyone to see what a ton of CO2 actually looks like as it
joins the atmosphere9.

ANALYSIS
Ingels’ viewpoint is aligned with the aim of this project. Both precedents question the conventional desire
to mask or conceal the undesirable realities of what goes on within the closed walls of a building. The
Waste-to-Energy Powerplant is not situated on the outskirts of the city where only a few patrons will be
affected by its emissions; it is close to the city centre where it impacts (and is in fact celebrated by) a large
part of the population, as well as visitors to the city.

Both of these precedents educate the public. Everyone who walks by is exposed to and can find out who
is having a meeting, or how much waste is being converted to electricity without having to go inside.
Therefore, these buildings can be thought of as contributors to society because of the way they encourage
Figure 1-5. The Waste to Energy Powerplant, Copenhagen.
Image source www.big.dk

9

Bjarke Ingels. Waste to Energy Powerplant, www.big.dk (accessed April 07, 2012)
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interaction. This approach promotes transparency and opposes privacy and isolation. This concept
brought about a number of questions: - Why shouldn’t buildings allow for social interaction between
those people inside and those outside? And furthermore, why did we decide that so many aspects of life
should be concealed in a building?

HOW HISTORY AND PRECEDENTS RELATE TO THIS PROJECT
The ‘out of sight out of mind’ approach has come about in Western societies as the harsh realities of
urban life have been concealed. Maintaining the processes our cities need to operate, has in some cases
Figure 1-6. Newgate Prison, London, England. In c1750 Newgte
Prison was known as one of England’s most notorious prisons.
The begging grates were open to Newgate street – a major
street with heavy foot traffic. The façade provided the scene of
exposition for a perverse tableau vivant ‘living picture’ “giving
a hint of the immense concentration of low life within a single
habitation.” Image source: unknown

led to abuse of the natural environment. The land and oceans are employed as mechanisms to supply our
cities with clean water and food, receive our waste and provide a plinth to erect our buildings. Abuse of
the land is often not conspicuous; quarries, sewage treatment plants and rubbish dumps are located away
from highly populated areas. Damage to the ocean is harder to conceive as it inherently disguises almost
everything everything we put in it.

We have to ability to use architecture as a tool to engage people with the way our society operates. Architecture should be interactive buildings that stimulate the minds of those people walking by, that express
and even celebrate the processes the building was built to house. In some cases such processes may be
undesirable, but often the truth is. As Ingels believes, we as designers should not be designing buildings
that rely on already heavily saturated infrastructure, but design holistic ecosystems that become a vital
Figure 1-7. The New Mount Eden Prison, Auckland, 2011.
Opaque glass and solid walls are designed to conceal what is
inside from the public. Image source: Stephenson & Turner Architects
and Engineers

component of the ‘perpetual motion engines’ that are our cities.
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CRITICAL REVIEW OF CURRENT KNOWLEDGE - PRECEDENTS STUDY 2
The study of the following two precedents have been utilised for technological and atmospheric aspects of
the design.

1. The Santa Monica Urban Run-off Recycling Facility – (S.M.U.R.R.F) by Miralles Associates:
Santa Monica, California USA.
2. The Blur Building - by Diller Scofidio + Renfro: Lake Neuchatel , Switzerland.
1. The primary objective of the S.M.U.R.R.F is to treat dry weather run-off before it reaches Santa
Monica Bay. Furthermore, re-use of the treated water is a priority for both landscape irrigation and
Figure 1-8. The Santa Monica Urban Run-off Recycling Facility.
Image source: Miralles Associates

toilet flushing. The facility promotes the importance of water treatment through educational exhibits
throughout the stages of filtration and purification. The facility was designed with community in mind it
is a “location through which people will move” and learn about pollution and purification10. The facility
treats urban run-off through a series of phases, public are able to walk through the facility and watch each
treatment phase in operation.

2. To create the cloud effect of the Blur building, water is pumped from Lake Neuchatal, and shot as
a fine mist through thousands of high-pressure nozzles. When entering the Blur, “visual and acoustic
references are erased”11. One enters a perceived ‘white-out’, movement is unregulated within the architecture and visitors get wet if they are not wearing rain-coats. The Blur was designed as “architecture of

Figure 1-9. The Blur Building on lake Neuchatel

10

Santa Monica Urban Run-off Recycling Facility. How The SMURRF Works.

11

Elizabeth Diller and Ricardo Scofidio. The Blur Building, http://www.dsrny.com (accessed May 17, 2012)
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atmosphere”, exploring the senses of sight by engulfing visitors in a fog as well as repressing all sounds
apart from those coming from the nozzles and the sound installation. The Blur building is described as a
“culinary pleasure” as visitors can effectively ‘drink’ the building.

ANALYSIS.
Both of these precedents were studied because of their interaction with water. The S.M.U.R.R.F cleanses
water and the Blur Building uses water to create the architecture. The architecture in both cases is driven
by an unconventional architectural element. The water is interacted with and celebrated by visitors, providing awareness and sensory appreciation.

THE OCEAN
“The last fallen mahogany would lie perceptibly on the landscape, and the last black rhino would be
obvious in its loneliness, but a marine species may disappear beneath the waves unobserved and the
sea would seem to roll on the same way as always.”
G. Carleton Ray, 1988

13

The ocean has become the prime focus for this project. Our perception that it is a vast and mysterious
abundance of life is unfortunately contributing to its downfall. The ocean generates half of the world’s
oxygen and stabilises its climate; it is central to the earth’s ecosystem12. Over the years, the ocean has
accepted abuse by humans through fishing, trawling, dredging, drilling, polluting and mining. Research
into the way humans relate to the ocean resulted in three focal points; each becoming drivers for the
design of this project. The realities of fishing globally and in New Zealand as well as soil erosion, urban
run-off in Auckland City, and the economic and conservation strategies of aquaculture, will be discussed
in the following three essays.

Figure 1-10. The earth. 71% of the globe’s surface area is
ocean. Fascination of Its wealth and vigour has made it a focus
of this project

12

Gareth Morgan & Geoff Simons, Hook, Line and Blinkers: Everything Kiwis Never Wanted to Know About Fishing

(Wellington: The Public Interest Publishing Company, 2011). 16.
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1. FISHING & RUN-OFF
The Millennium Ecosystem Assessment rates fishing as the biggest human impact on the ocean13. The majority of fish we consume is not farmed. Farmed animal numbers are sustained through farm management
and wild fish numbers are sustained by relying on natural reproduction. This reliance on natural regeneration and a lack of understanding of fish reproductive biology has resulted in overexploitation of fish
stocks all over the world. Overexploitation occurs when a fish stock (or biomass) is reduced to a number
that cannot reproduce fast enough to replace that number which is being taken. Currently, over 30% of
the world’s fish stocks are overexploited14.

There is debate around the true impact fishing has on the ocean ecosystem. In 1986, the Quota Management System (QMS) was introduced in New Zealand. It has served to stabilize many key fish stocks in
Figure 1-11. Fishing boats berthed to Halsey Wharf in Auckland’s Viaduct Harbour, April 2012. The marine industry defines
the atmosphere of Auckland City’s working waterfront. Image
source: The author

our marine environment. However, environmentalists argue that fish numbers continue to be depleted
and fish quotas are too high and outdated, while the fishing industry argues that they fish sustainably as
quotas are based on a percentage of a fish stock’s total population. A quota is relative to the Maximum
Sustainable Yield (MSY) of individual fish stocks. The MSY is the number of fish a biomass can be reduced to and still reproduce fast enough to sustain that number. MSY is commonly the target catch, as it
means maximum yields for fisheries and the claim that they ‘fish sustainably’ is substantiated. MSY does
not allow for fluctuations in total population numbers; threats such as habitat loss for incubation and
13

Millennium Ecosystem Assessment, “Ecosystems and Human Wellbeing: Synthesis,” (Washington, DC2005).

14

Gareth Morgan & Geoff Simons, Hook, Line and Blinkers: Everthing Kiwis Never Wanted to Know About Fishing.211.
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nurturing juvenile fish can hugely affect a fish stock’s biomass.
Unfortunately managed fisheries make up less than 10% of the global fishing industry and countries who
have a management system have only introduced it in recent decades15. Estimations of total fish stock
populations therefore, were established after centuries of gradually reducing a fish stock’s original biomass.
For example, the snapper population in New Zealand has been depleted to less than 10% of its original
biomass, so while this population has stabilised, we are maintaining only a tenth of what the biomass
would once have been16. There are a number of species such as orange roughy and tuna that have been
depleted to almost unrecoverable numbers17.
Figure 1-12. The process of degradation affecting habitat
zones. Murky water creates a lack of sunlight penetration and
fewer plant species are able to grow. Image source: Dr J Floor
Anthoni, 2004, Seafriends.

ACIDIFICATION AND DEGRADATION
Acidification is an increasing risk to the ocean. Increasing emissions of carbon dioxide are continually
absorbed by the ocean which is beginning to become acidic. Acid dissolves calcium carbonate – the compound used to create shells and coral. This affects crustacean’s, shellfish and coral’s ability to build hard
structures and in turn disrupts the food chain.

15
Figure 1-13. Looking NW towards the entrance of the Kaipara
Harbour. Plume of silt-laden flood water from the Hoteo river
mouth on the ebb tide, 22 March 2011. Image source: Mark
Pritchard NIWA.

Gareth Morgan & Geoff Simons, Hook, Line and Blinkers: Everything Kiwis Never Wanted to Know About Fishing.

(Wellington: The Public Interest Publishing Company, 2011). 211.
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Ibid., 50.
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The Center for Ocean Solutions rates soil run-off, nutrients and chemicals as New Zealand’s biggest impact
on the ocean, even bigger than fishing18. The ocean bears the brunt of almost everything washed down
the drain or directly off the land, including litter, heavy metals, chemicals, oil, nutrients and soil erosion.
In New Zealand the amount of soil run-off19 and sedimentation is at almost ten times its natural level and
is causing degradation to coastal eco-systems20. Too much soil and mud in the ocean reduces oxygen and
light reaching the seafloor and reducing the ability for organisms, to maintain a healthy seafloor. Shallow
areas of the ocean near land are fundamental fish feeding and breeding grounds.
Additionally, soil run-off often contains nutrients from fertilizers such as nitrogen and phosphorus. Increased nutrients in water can accelerate growth of plankton which blocks light and oxygen. Algal blooms
are caused by influxes of nutrients and are the number one cause of ‘dead zones’ in the ocean. When there
are not enough fish and shellfish to eat the algae it dies and rots; it absorbs all oxygen from the water
creating areas where marine life cannot live21.

18

Center for Ocean Solutions, “Pacific Ocean Synthesis Executive Summary: Scientific Literature Review of Coastal

and Ocean Threats, Impacts and Solutions,” (California: The Woods Institute for the Environment, Stanford University, 2009).
19

Before human settlement, approximately 80% of New Zealand was covered in forest; today forest only makes up

about 30% of land cover.
20

Gareth Morgan & Geoff Simons, Hook, Line and Blinkers: Everything Kiwis Never Wanted to Know About Fishing.

(Wellington: The Public Interest Publishing Company, 2011). 41.
21

Ibid., 47.
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MARINE CONSERVATION INITIATIVES
Marine reserves have been introduced as part of a marine conservation initiative. Sections of marine habitat have been zoned as ‘no take zones’ in order to recover numbers of marine wildlife. However, degradation affects organisms through the entire marine food chain, especially those at the base such as plankton.
Therefore, despite valiant attempts to use marine reserves to restore the ocean, even a small amount of
degradation in marine reserves will threaten their effectiveness.

LAND VERSUS MARINE CONSERVATION
New Zealand’s ‘clean green’ image is largely endorsed by land conservation. The Department of Conservation manages over 8 million hectares in national parks, reserves and conservation areas; this represents
about 30% of New Zealand’s 268,020 square kilometres of total land area22.
Conversely, there are 34 marine reserves established in New Zealand waters. Collectively these reserves
protect only 7% of New Zealand’s territorial sea23. New Zealand’s total marine environment24 covers more
than 4.4 million square kilometres of ocean, and of that just 0.3% is protected in marine reserves25.

22

Goodwin, Graeme. Personal Communication, March 27, 2012.

23

Territorial sea is the area of sea between the high tide mark and a point twelve nautical miles from the shore.

Courtesy of the Ministry for Environment
24
Figure 1-14. Areas of New Zealand with legal protection for
conservation, 2006. Close to 30% of New Zealand’s total land
area. Image source: Landcare Research, Ministry for the Environment,
Manata Mo Te Taiao 2007.

Total marine environment includes both our territorial sea and Exclusive Economic Zone (EEZ). Our EEZ is the area

of ocean between a point 12 nautical miles from the shore to 200 nautical miles from the shore.
25

Department of Conservation. Marine Reserves and Other Protected Areas, http://www.doc.govt.nz/conservation/

marine-and-coastal/marine-protected-areas/marine-reserves-a-z/.(accessed April 24, 2012)
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ANALYSIS
This bias toward land conservation can be attributed to the common dissociation between people and
the ocean. There is a common attitude that its mysterious nature and sheer volume will accept (or dilute)
what ever we throw at it or take from it and it will remain the same glorious blue abundance.

The realities of over-exploitative fishing and marine degradation are hard to conceptualise. There never
seems to be a shortage of fish or shellfish at the supermarket, nor does the ocean appear brown and lifeless. Unfortunately the truth remains; fish numbers are no where near what they should be, and too much
land is ending up in the ocean. Degradation is a common problem in rural areas where deforestation has
occurred to clear the land for farming. The next essay will explore what is happening in cities where the
land has been cleared for buildings.

Figure 1-15. Areas of New Zealand’s total marine environment
dedicated to marine reserve equate to only 0.3% of the total
area. Image source: National Institute of Water and Atmospheric
Research courtesy of Ministry for the Environment, Manata Mo Te Taiao,
2008.
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2. URBAN RUN-OFF
Urban run-off is a combination of dry weather run-off and stormwater26. In Auckland City, dry weather
run-off includes the water once carried to the harbour by natural streams such as the Waihorotiu, the
Waipapa and the Tunamau (see Figure 22). Stormwater occurs in the event of rain falling on land. In
areas with a lot of permeable surface this water infiltrates the soil, slowly filters into rivers and streams and
is eventually taken to the ocean. In urban areas much of the ground surface is impervious. Impervious
surfaces such as roads, carparks and buildings prevent rainfall soaking into the ground, which creates surface water. The Waitemata reporting area of Auckland City covers 19km² and the percentage of impervious surface in this region is 71% which is almost 13.5km²27. A network of underground stormwater pipes
collect this surface run-off and transport it to the ocean. This water picks up contaminants from the hard
surfaces such as heavy metals, polycyclic aromatic hydrocarbons (PAHs) and organochlorines. Notorious
heavy metals in New Zealand are zinc and copper and lead. Copper leaches from the brake pads of cars
and water pipes in buildings; zinc washes off roofs and car tyres. Most PAHs are derived from human
Figure 1-16. Auckland’s reporting areas. The Waitemata reporting area is located on the southern shores of the Waitemata
Harbour, in the central Auckland isthmus. Image courtesy of
Auckland Council

activities, for example the incomplete combustion of fossil fuels in vehicles. Organochlorines are made
from petrochemicals and chlorines commonly used in pesticides and fertilisers. Chemical contaminants
can also be discharged directly from ships28.
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Dry weather run-off is water stormwater pipes delivers to the harbour when it is not raining.
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Auckland Council. Contaminents in Sediment, http://monitorauckland.arc.govt.nz/natural-environment-and-heri-

tage/coastal-management-home/contaminants-in-sediment.cfm (accessed April 13, 2012)
28

Ibid.
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“At present there is little or no treatment for stormwater runoff in the Auckland CBD area
other than the recent Wynyard Quarter development which has incorporated rain gardens and a
wetland. The sumps on the street catchpits throughout the CBD will also provide some treatment
of road runoff.”
Phillip Johansen, Auckland Council, March 2012.

BACKGROUND
In order to develop the land more intensively, many of Auckland’s streams were taken underground (see
Figure 22). The Waihorotiu stream runs underneath Myers Park and Queen Street in concrete pipes, it
was the first stream in Auckland to be chanelised. For decades during the establishment of Auckland it
was known as the Ligar Canal - an open brick barrel alongside Queen Street that carried water and sewage into Commercial Bay29.
The Waipapa stream is the main catchment for Newmarket, Parnell and the Auckland Domain.
The Tunamau stream serves as the main catchment for Grey Lynn and Ponsonby.
Both of these streams now travel underground.

Figure 1-17. The readings for chemical contaminants in
coastal sediment around Auckland. Green = low risk to marine
organisms. Amber = possible risk to marine organisms. Red =
probable risk to marine organisms. The Waitemata harbour
is a hotspot for elevated levels of heavy metals that may be
affecting the area’s ecological health. Image source: Auckland
Council Monitor Auckland, 2010

29

Mark Lewis & Boffa Miskell “Stream Daylighting: Identifying Opportunities for Central Auckland: Concept Design,”

(Auckland: Auckland Regional Council, 2008).
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Figure 1-18. Freemans Bay 1860, looking north east towards
Devonport and Rangitoto Island. The mouth of the Tunamau
stream; mudflats and salt marsh(foreground). These estuarine
wetlands provide vital habitats and breeding grounds for
many marine species. Image source: Auckland Art Gallery Toi o
Tamaki. Gift of Harry Kinder, 1937 (accession no.1937/15/28).
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TREATMENT INITIATIVES
Recent decades have seen the introduction of stormwater treatment systems in urban areas to combat
the pollution urban run-off is causing worldwide. The Best Practice Management (BMP) for treating
urban stormwater run-off is to treat it as close to the source as possible – or not generate run-off at all30.
Low Impact Design (LID) options such as raingardens are being introduced to treat stormwater before it
Figure 1-19. Bioretention Raingarden - stormwater from the
surrounding ground surface is filtered through engineered film
media before draining out. Image source: Waterfront Auckland.

reaches the ocean. Raingardens have been incorporated into the new Wynyard Quarter development on
Auckland City’s waterfront. Raingardens are vegetated water retention ponds; designed to capture water
runoff from surrounding impervious surface. Their base is made up of layers of engineered film media,
designed to effectively remove sediment and heavy metals31. Removal is achieved when water enters a
large pond and movement slows down. When settled, the stormwater is able to infiltrate the film media
where sediment and heavy metals are filtered out. Plant life in the raingardens help to absorb nutrients
and oxygenate stormwater before it enters the harbour.

ANALYSIS
The stormwater disposal process in Auckland city is concealed underground. Surface water is taken from
impervious surfaces through grates and grills, into concrete pipes, and poured into the harbour in inconspicuous locations under wharfs and roads. Our ‘out of sight out of mind’ attitude has meant this process
has become the conventional treatment of stormwater in urban areas. Raingardens essentially re-create the
wetland areas that naturally occur near river mouths. The philosophy of re-establishing what once was,
has had a strong influence on design decisions for this thesis project.
30

Fassman, Dr Elizabeth. Personal communication, March 03, 2012.

31

Ibid.
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Water has an infinite lifecycle; that revolves around the ocean (or water body). This cycle works when human kind imposes little interference. In cities such as Auckland however, interference is vast. As the city
has evolved, so has the level of intervention. Meandering streams of Auckland no longer exist as surface
streams providing habitat for native fish and wildlife; but dark and lifeless torrents of polluted water gushing through a network of concrete pipes.

A proposal to daylight the streams of Auckland was submitted to the former Auckland Regional Council
by Boffa Miskell in 2008, and streams have been daylighted in cities overseas. The incorporation of rainFigure 1-20. The natural watercycle. Image source: SA Water,
sawater.com.au

gardens in new urban developments help to ameliorate the pollution issues.

Purifying Auckland City’s urban runoff will help to clean up the marine environment of the Waitemata.
The harbour has been described unofficially as a ‘sacrificial harbour’ by Department of Conservation
personnel, and cleansing efforts are focussed elsewhere32. A water purification plant that incorporates both
a recreation of natural processes with state of the art purification technologies could cleanse an amount
Auckland’s stormwater from the Waitmata region. The potential to treat water and utilise it for a marine
conservation strategy is discussed further in the next essay.

Figure 1-21. Cheong Gye Cheon stream daylighting project
in downtown Seoul, South Korea, completed in 2005. Image
source: L.A.Creek Freak, 2010, lacreekfreak.wordpress.com

32

Trusewich, Bill. Personal communication, April 12, 2012.
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Figure 1-22. Historic streams of Auckland, now channelised in underground pipes close to their original location. Channelising streams destroys habitats for freshwater species
such as whitebait and removes the natural filtration water would usually receives through stream banks. Image Source: Mark Lewis, Boffa Miskell 2008.
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Figure 1-23. Stormwater network and outfalls, Auckland’s Central Business District, 2012. The outfalls can be considered as the ‘urban estuary’ - where fresh water meets
seawater. The abrupt transition between the two is one of the main reasons city habours and seabeds are so polluted. Urbanisation has removed the natural estuary and the
work it does to filter the fresh water as it enters the ocean. Urban development has also removed many vital habitats for marine and fresh water species.
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3. AQUACULTURE
Aquaculture or marine farming occurs on a global scale. In New Zealand, aquaculture has been developed
to provide fish for the high-end commercial market33. Aquaculture promotes conservation by relieving
fishing pressures on wild populations. New Zealand aquaculture is developing are Yellowtail Kingfish,
Hapuku, Salmon, Paua, Pacific Oysters and Eels34.

To maintain economic viability, a fish farm needs to be large enough to supply the market demand on
a regular basis all year round. On average, an economically self sustaining fish farm needs at least three
hectares of land or ocean and to maintain an average density of 60 kilograms of fish per cubic metre. In
Figure 1-24. Bream Bay Aquaculture Park, Ruakaka, Northland.
An on-land Aquaculture Production and Research Facility.
The buildings include a hatchery, nursery, conference room,
accommodation, wet and dry laboratories, and a workshop
and storage area. Image source: NIWA

New Zealand, a fish farm needs to supply 3000 tonnes of fish each year to supply export demand; with
the predicted global population growth this number will only increase35.

CONSERVATION INITIATIVES
No fish farm can compete with the reproduction rates of any fish species in the wild36. When fisheries are
managed and quota are limited to MSYs, wild populations recover numbers relatively quickly. There are
a number of contending factors such as loss of habitat for incubation and nurturing baby fish that may
33

Bruce, Dr Michael. Personal communication, 08 May, 2012

34

National Institue of Water and Atmosheric Conditions, Aquaculture Species, http://www.niwa.co.nz/our-science/

aquaculture/aquaculture-species ( accessed May 06, 2012)
Figure 1-25. Diagram showing what four hectares (40,000m²) of
space looks like in the Viaduct Harbour.

35

Bruce, Dr Michael. Personal communication, May 08, 2012

36

Fish lay thousands of eggs. Large numbers of fish can be caught as equally large numbers of fish can replace them.
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affect this ability however. Fish farms need a lot of space and a lot of clean water. The aquaculture parks
in New Zealand are specifically located in or near very clean areas of ocean. The issues of area and water
quality compromise the feasibility of an aquaculture business in the Waitemata Harbour. Sustainable fish
production in the Waitemata would require a fish species that doesn’t need the same volume of space.

WHITEBAIT
Whitebait are the juvenile fish of five, sometimes six, native fish species. The lifecycle of whitebait begins
and ends in freshwater streams or estuaries. Adult whitebait spawn during high spring tides on the briefly
flooded margins of river banks or down in estuaries. Eggs develop in the moist and shaded environment
Figure 1-26. Lifecycle of whitebait. Image source: Sonia Frimmel,
Department of Conservation.

and hatch approximately two weeks later when submerged by a flood or the next spring tide. The larvae
are swept out to sea, grow into juveniles, and return to the rivers approximately six months later. The
whitebait season runs from August 15th to November 30th in most of New Zealand; nets are set to catch
the returning juvenile fish. The five true species of whitebait in New Zealand belong to the Galaxiidae
family; these are: Giant Kōkopu, Banded Kōkopu, Shortjaw Kōkopu, Inanga and Koaro. In Auckland
waters, Smelt also make up whitebait run37. The predominant species which make up the whitebait run
in Auckland are Banded Kōkopu and Inanga, the other three species are especially rare in the Auckland

Banded Kōkopu (Galaxias fasciatus)

region38. Banded Kōkopu grow up to 200mm in length and Inanga average 100mm39. Whitebait are not
currently farmed in New Zealand.

Inanga (Galaxias maculatus)

37

Bourke, Callum. Personal Communication, 24 May, 2012

38

Ibid.

39

Department of Conservation. The whitebaiter’s guide to whitebait. Wellington: Department of Conservation Pub-

lishing Team, 2011. 3.
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Whitebait populations around New Zealand are declining40. The lack of clean, healthy rivers for the adult
fish to live in is the main reason for this. Barriers such culverts, pipes, drains and dams prohibit migration
up many of the clean streams that remain. According to Biodiversity Ranger Callum Bourke, Whitebait
would once have lived in the Waihorotiu, the Waipapa and the Tunamau streams of Auckland41. Whitebait migrate up rivers that still feed into the Waitemata Harbour and whitebaiters are often seen netting
Giant Kōkopu (Galaxias argenteus)

from jetties and wharves.

ANALYSIS
Treating urban run-off produces purified fresh water. Fish farming needs purified seawater. The paradox
Shortjaw kōkopu (Galaxias postvectis)

here lies in the ‘double handling’ that would be necessary to create a viable fish farm in the Waitemata.
How the project would still achieve the conservational outcome with an underlying theme of combatting
the commercial fishing industry was investigated

A number of whitebait species42 live their adult lives in fresh water forest streams; (such as the precolonial
Kōaro (Galaxias brevipinnis)

streams of Auckland). Purified water will be used to generate fresh water streams for whitebait to live
and spawn. An urban wetland will also re-establish an estuarine environment well suited to nurture both
juvenile and adult whitebait.     

40

Department of Conservation. The whitebaiter’s guide to whitebait. Wellington: Department of Conservation Pub-

Smelt (Osmerus mordax)

lishing Team, 2011. 1.

Figure 1-27. Adult whitebait species. Image source: Department of

41

Bourke, Callum. Personal Communication, May 24, 2012

Conservation

42

Kōaro, banded kōkopu and shortjaw kōkopu, inanga and giant kōkopu prefer lowland marshes and sluggish waters.
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THE BRIEF
“When the facts change, I change my mind. What do you do, sir?”
John Maynard Keynes, c.1940
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AIM
This architectural project will demonstrate the importance of protecting our marine environment. It will
address both the issue of urban run-off and the overexploitation of fish stocks and re-engage us with the
natural environment we occupy.

ARCHITECTURAL REACTION
•

Purified water will be a component for an effective marine reserve. This project will reinstate a habitat for marine species in an area unable to currently sustain such an environment. Marine species will
be reintroduced and become a focal point in the community. Marine reserves protect marine species
from humans through ‘no take zones’ however this project will permit recreational netting during the
season.

•

The project will reinstate a process for cleansing urban-run-off from Auckland City before it reaches
the harbour. It will serve as a resurrection of the natural environment that would have once achieved
this before urbanisation took place.

•

It will be located in a position that will intercept the existing stormwater pipe network and receive
water from a targeted catchment of this network. It will be located at mean sea level so as to be gravity fed by an inflow of the city’s run-off. The process will treat both dry weather urban run-off and
stormwater.

•

The project will be large enough to treat the Tunamau catchment during dry weather and stormwater catchment within a one kilometre radius during wet weather. It will remove litter, heavy metals,
sediment, oil and grease from the water generating purified water as a final result. This treatment
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process is not anticipated to serve all of Auckland’s urban runoff but will serve as a model for other areas
of Auckland and other cities around New Zealand.
•

Interaction will be encouraged. People will be able to walk around and watch the treatment process ehhibition. There will be a education centre where visitors can learn about the importance of looking after our
oceans.

PROGRAMME

Figure 2-1. Proposal for the potential day lighting of
Tunamau Stream. The upper, mid and lower stream
sections identified. This will be the main catchment area
served by the treatment facility. Image source: Mark Lewis,
Boffa Miskell 2008, Auckland Regional Council

•

Urban Run-off Treatment Facility

•

Habitat for nurturing juvenile and adult whitebait.

•

Recreational area for netting whitebait for consumption.

•

Water museum providing education to visitors

•

Public pier for pedestrians and cyclists an the existing fishing industry

SITE ANALYSIS
We paddled seawards through the afternoon, ...., until the creek widened to an estuary and we had
broad banks of mud and mangrove swamps at either side. Launches and yachts were moored in side
creeks, at wooden jetties... Seagulls turned lazily overhead. At least we saw the sea. It was wide and
silver, running into the mud.”
Maurice Gee
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SITE HISTORY
During the 1840s Auckland was a bustling scene of market and trade. Fleets of Maori canoes would
regularly paddle or sail into the Waitemata Harbour from Maori settlements in nearby areas. They would
land in the shallow water’s edge and haul meat and produce up the muddy streets to be sold to settlers or
exchanged for European merchandise43.

Auckland’s northern shoreline was predominantly swampy mudflats. There were numerous locations well
Figure 2-2. The first Government Settlement on the Waitemata
Harbour. Located at the swampy mouth of the Waihorotiu
stream. The union jack was flown on Point Britomart (later flattened as part of the reclaimation) as a symbol of the founding
of Auckland as the colonial capital for New Zealand 1840.
Alexander Turnbull Library, National Library of New Zealand/Te Puna

known by Maori for gathering shellfish. Streams and rivers meandered down the gullies and into the bays
of the Waitemata. Three predominant bays were evident: Mechanics Bay to the East, Freemans Bay to the
west and Commercial Bay in between. The reclamation of land began in 1859; land was pushed into the
harbour in order to create level areas of land to build on; the area Auckland City’s waterfront sits today.

Matauranga o Aotearoa, E-216-f-115

Freemans Bay
Freemans Bay occupied the area we know today as Victoria Park. Gullies between the Ponsonby Road,
Karangahape Road and Nelson Street ridges carried water down the Waikuta “waters of the reed”, the
Tunamau “to catch eels”, and number of other streams into the shallow tidal flats of this bay44 (See Figure
18). Freemans Bay was known to Maori as Waiatarau “reflecting waters”. The headland shaping the
western perimeter of the bay stood the Te Tō Pā, it was one of many fishing stations along the Waitemata
Figure 2-3. Auckland Harbour 1852. Fort Street is marked by
the embankment to the left of the Queen Street Wharf and
Commercial Bay in the foreground. Commercial Bay was later
reclaimed. Alexander Turnbull Library, National Library of New Zea-

shoreline. The bay was important to Maori as a place to gather seafood, the eastern shore of the bay was
43

Paul Monin, This Is My Place: Hauraki Contested 1769 - 1875 (Wellington: Bridget Williams Books, 2001). 124.

land/Te Puna Matauranga o Aotearoa, B-078-012

44

Mark Lewis, “Stream Daylighting: Identifying Opportunites for Central Auckland: Concept Design.”
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named Waikokota, meaning “the place where cockles could be harvested”45.

Commercial Bay
Commercial Bay was named Horotiu by Maori, an important place for gathering seafood. The eastern
shores (between the mouth of Te Wahorotiu and Point Britomart) was a pipi bank known as Te Rou Kai
“the food gathering”46. European settlers described Te Waihorotiu in the 1840s as “a considerable tidal
creek” where “five or ten boats could be safely moored”. It was reported to be full of eels small native
Figure 2-4. Auckland in the 1860s. Point Britomart to the left
and the ‘new’ Queen Street Wharf to the right. Auckland was
bustling market for trade. Alexander Turnbull Library, National Library
of New Zealand/Te Puna Matauranga o Aotearoa, E-248-q-106

trout, the stream was a source of drinking water during the earliest period of European settlement. The
mudflats and tidal estuary at the mouth of Te Waihorotiu began approximately where Wyndam Street lies
today47.

ANALYSIS
Understanding the way the harbour was utilised previous to European settlement influenced the restorative aspects of the project. ‘Filling in’ the shoreline caused physical detachment (reclaimed land sits approximately 1.5m above mean high tide level) between people and the natural environment beneath. The
land reclamation and the channelising of the streams in Auckland is an example of uninhibited manipulation of the environment to suit new development. This project will challenge this ingrained mind-set.

Figure 2-5. Plan of Auckland; showing in outline the waterfront
in 1841 Image source: Wikipedia

45

Ibid.

46

Auckland City Council. 2004. Britomart Precinct Urban Design Guidelines. Auckland: Auckland Council

47

Paul Monin. This Is My Place: Hauraki Contested 1769 - 1875. (Wellington: Bridget Williams Books, 2001) 108.
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Figure 2-6. Auckland City. Auckland’s Central Business District highlighted in red, located on the southern shores of the Waitmata Harbour.
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Figure 2-7. Waitemata Harbour - Auckland’s Central Business District waterfront. The proposed Halsey Wharf extension highlighted in red
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Figure 2-8. This image contextualises layers determined by history and water. Water is represented by the level of colour; the driest region being that on land beginning at the
headwaters (50m contour). The city can be thought of as a series of layers. Beginning at the ridgelines,the city falls relatively steeply down to the beginning of the reclamation (The gradient is approximately 1:20 between the 50 metre contour and the 9 metre contour - based on measurements taken from the Auckland Council GIS viewer.)
Original streams of Auckland have been identified. The second layer is characterised by the distal boundary of reclaimed land. The third layer is characterised by Wharf
features whose limits represent the ‘2012 shoreline’. This language of layers will follow through into the masterplanning of this project.
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THE SITE
The proposed site is the area of Auckland City’s Viaduct Harbour intended for the extension of Halsey
Wharf. It lies between the original Freemans Bay and Commercial Bay. The Draft Waterfront Plan by
Auckland Council and Waterfront Auckland outlines the 30 year draft plan for Auckland’s Waterfront;
the 11-20 year proposal includes a 250 metre extension to Halsey Wharf48. The Waterfront at large is a
current focus for the development of Auckland. It is part of the new initiative of making Auckland “The
Figure 2-9. The Viaduct Harbour. The proposed Halsey Wharf
extension highlighted in red.

world’s most livable city”.

Figure 2-10. The site as it is today. This image is taken from the
viewing deck of the Viaduct Events Centre. Image source: The
author

48

The Waterfront Plan Draft. (Auckland: Waterfront Auckland, 2012) 26.
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Figure 2-11. Tourist Destinations

Figure 2-12. Tourist Accommodation
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Figure 2-13 Clockwise from left:
Te Wero Bridge 2011 - by Hyder Consulting. A 100 metre long, 6
metre wide pedestrian and cycle connection between Auckland central and the Wynyard Quarter precinct.

Viaduct Events Centre 2011 - by Moller Architects. Auckland’s
premier venue for conventions and events. Conferences, gala
dinners and exhibitions.

North Wharf 2011 - by Fearon Hay. Auckland’s newest entertainment and dining precinct.

ASB Bank Head Office 2012 - by JASMAX.
Images source: The author
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PERCEIVED BENEFITS
•

The Wynyard Quarter is proposed to accommodate housing for approximately 5000 to 6000 new
residents49 which will provide foot traffic and patronage. There is a strong focus on making this accommodation “affordable” and to respect and integrate the marine industries that currently occupy
much of the precinct.

•

The Halsey Wharf is currently home to the Viaduct Events Centre and it berths a number of fishing
boats. The proposed extension will create a third Viaduct Basin and help to accommodate Auckland’s
growing fleet of fishing boats and super yachts50. This will promote the boating and marine culture
Auckland prides itself on.

86

THE WATERFRONT PLAN

Figure 2-14. Diagram of the proposed Halsey Wharf extension
according to the Draft Waterfront Plan. Image source: The Water-

•

The (so called) Queen’s Chain is an area to be kept accessible for public occupancy; it is 20 metres in
width and outlines the perimeter of the waterfront. The Draft Waterfront Plan has identified a pedes-

front Plan Draft

trian and cycle access way around the perimeter of the waterfront including wharves. Pedestrians and
cyclists are able to move freely without stresses of vehicle traffic.

•

The precinct is already home to fishing industries. Auckland Fish Market is located nearby on Jellicoe
Street as well as the fishing company Sanford Limited: Sustainable Seafood. Operations associated with
the fishing industry are often taking place in the area, creating a bustling and vibrant atmosphere

49

The Waterfront Plan Draft. (Auckland: Waterfront Auckland, 2012)

50

Ibid., 86.
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•

Halsey Wharf is in a very conspicuous location, both from tall buildings in the city as well as commuters on the Harbour Bridge and residents on the northern shore of the Waitemata Harbour.

•

This proposal will not affect the availability of public lands or impact and/or change current land use.

•

The site location allows natural water diversion by gravity flow.
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Figure 2-15.

PHYSICAL CONTEXT
The site is bound by waters of the Waitemata Harbour. Halsey Wharf projects northeast into the harbour
from Auckland’s northern shoreline. Within proximity to Halsey Wharf are the following:

West:
The Wynyard Wharf to the west of Halsey Wharf. The Sealink
Ferry to Great Barrier Island utilises the dock seen here.

The Wynyard Wharf, approximately 200 metres to the west. It is a site proposed for major

development. One of the prominent design proposals is the Headland Park which will occupy the most
distal section of the wharf. The Headland Park will be a place of recreation for both residents and visitors.

East:

The Maritime Museum sits on a small wharf to the east of Halsey. Further east lies Princes

Wharf; a popular berth for cruise liners. The five star Hilton Hotel occupies this wharf; a popular hotel
for tourists.
(left) The Maritime Museum (right) The Hilton Hotel

South: The Viaduct Events Centre occupies the existing Halsey Wharf. The Events Centre is used for
product launches, fashion shows, and corporate events. It is a highly patronised centre and carparking is
not incorporated, thus approach is made by foot which activates the public space in front of and around
the building.

North: The Waitemata Harbour sspans several kilometres before it touches its northern shores. This
section of the harbour is an active shipping highway, cruise liners, container ships, Hauraki Gulf island
Fullers Ferry transporting passengers around the Waitemata
Harbour and Hauraki Gulf.
Images source: The author

ferries as well as Navy vessels are frequently seen. The harbour is utilised for leisure activities such as, sailing, boating and fishing.
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COMMUNITY
Many people visiting the area are doing so for leisure; they are tourists, event goers, museum visitors or
those taking part in recreational activities. A new development with a strong focus on incorporating interaction will enhance and provide further attraction to the waterfront of Auckland.

Auckland’s growing population51, and the increasing numbers of residents in the Wynyard precinct, will
be given the opportunity to spectate and interact with the water treatment processes and the results.

The project will reflect a ‘working waterfront’ with a strong industrial and marine atmosphere. The
bustling marine atmosphere is indicative of the community and future development is encouraged to
maintain it52.

51

Statistics New Zealand, Quickstats About Auckland Region. http://www.stats.govt.nz/census/2006censushomep-

age/quickstats.aspx (accessed May 13, 2012).Auckland’s population, as at the 2006 census, is 1.3 million and it is expanding at
approximately 20,000 people per year
52

The Waterfront Plan Draft. (Auckland: Waterfront Auckland, 2012)
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CLIMATE

Rainfall: Auckland receives 1210.7mm of annual precipitation which is spread relatively evenly over 137
wet days (>1.0 mm rainfall)53.

Wind:

The predominant wind directions in Auckland are Southwest and Northeast. Coastal areas are

also affected by offshore winds and onshore winds at different times of the day

Tide:

The vertical tidal difference between high and low tide in the Waitemata Harbour during a

spring tide is 2.7060m54 on average. There are four tide changes every 24 hours which means the average
time difference between high and low tide is just over six hours.
Figure 2-16. NIWA tidal forecast for the Waitemata Harbour in
November 2012. Image source: Tide Forecaster, NIWA

Current: The total catchment area of the Waitemata Harbour is 427.28 km². During a spring tide, 177
million cubic metres of ocean passes through the harbour entrance between high and low tides.55

53

Average annual precipitation based on the thirty year period between 1981 and 2010. National Institute of Water

and Atmospheric Conditions
54

National Institute of Water and Atmospheric Research. Coastal Explorer, http://wrenz.niwa.co.nz/webmodel/

coastal (accessed July 13, 2012)
55

National Institute of Water and Atmospheric Research. Water Resources Explorer, http://wrenz.niwa.co.nz/web-

model/coastal (accessed July 14, 2012)
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Halsey wharf

= 80 metres across perpendicularly.

Height between wharf deck and harbour floor = 10 - 12 metres.
Vertical difference between high and low tide = 2.7 metres.

Figure 2-17. Sectional diagram of the existing Halsey Wharf.

DESIGN STRATEGIES
“Humankind can only wash its hands in the ocean so many times before the water stays dirty”
Gareth Morgan, 2011
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DRIVERS FOR DESIGN
This project will address the relationship between cities and their waterways and harbours. It will bring
together recreation, industry and infrastructure to create a new emergent landscape through the following
two strategies:

1.

Exploiting the common human trait of finding pleasure in watching and observing. Boyden identifies that people don’t need to be participating in an activity to receive satisfaction from it “enjoyment
[for humans] can be experienced both directly, participating in various activities …. and vicariously,
by merely observing other people doing these things. Or it can be achieved even more vicariously by
observing such activities on the television screen or by reading about them in the newspaper”56.

2.

Providing a solution people can be a part of. Research has shown that desired behaviour change is
more likely to result, and continue to ensue, when people are made aware of the problem and also a
way to solve it. “Until people feel on the inside that changing their behaviour will make a difference,
no amount of information, price cuts or haranguing will bring about the change needed”57. If people
are able to become part of the solution, a sense of empowerment is achieved and the ‘new’ behaviour
is more likely to become standard.

56

Stephen Boyden. The Biology of Civilisation: Understanding Human Culture as a Force in Nature. (Sydney: Univer-

sity of New South Wales Press Ltd, 2004) 71.
57

“New rules: new game” The Rules of the Game. Futerra sustainability communications. (London: Futerra, 2005)
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Figure 2-18. Initial concept sketch representing the anticipated
interaction with water. This diagram was drawn when it had
been realised that the site was located in the Viaduct Harbour
and that the project would relate to water or marine conservation. It was essentially a brainstorm of ideas.

Figure 2-19. Juxtaposition. Diagram representing the way the
project could be juxtaposed next to the existing marine industries in the area - the fishing industry in particular. One of the first
concepts for the brief was one that exposed the fishing industry. After researching the fishing industry in New Zealand and
being given wise advise from supervisors it was realised that the
fishing industry could be exposed through encouraging people
to use the immediate area surrounding it. People would be visiting the area for other reasons such as for conservation. Thus the
juxtaposition of the two would indirectly increase awareness of
exploitation of the oceans by fishing.
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Figure 2-20 . Diagram representing the assistance we need to
give nature in order for the water cycle to be effective. This diagram relates predominantly to cities, where human intervention
with natural process means the natural water cycle is disrupted.
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1. INFRASTRUCTURE CREATING SPACE
The concept here was to create space using unconventional architectural elements more commonly
considered as infrastructure. When creating the model below, each of the space creating elements were
thought of infrastructure used in the mechanistic process of water purification.
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2. TIDAL RANGE
Tidal fluctuations drove initial design explorations. Through modelling and experimenting with water,
various opportunities for floating objects were investigated.

At this early stage it was thought that tidal changes could serve to lower and raise vessels of water; effectively serving to empty one and fill another. This movement was relative to the stages of purification the
water would be at in each vessel, moving to the next when it had been treated and creating a visual water
feature during the process.

At this stage it was not known exactly how contaminated urban runoff could be treated.
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FLOTATION AND RESTRAINT
These models represent the dynamics of an object that is free to float with the rhythm of the ocean whilst
being constrained or held in place by an secondary element.

Left

This model represents an object free to float and move freely within the confines of a larger static

structure.
Centre The floating object is limited to vertical movement up and down the shafts which restrain it.
Right

This model utilises buoy dynamics. Each object has the freedom to float and move with the

ocean only as far as its neighbouring objects will let it.
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FLOTATION AND SPACE
This model represents the different atmospheres created with between the tidal differential. The walkway
acts as a pontoon which rises and lowers with tide changes

Left
The image represents the dynamics of the walking platform at low tide. The walls of the water
vessel are exposed and create wall for the platform
Centre As the tide comes in the walkway elevates.
Right

At high tide the walking platform floats to the level of the adjacent water vessel.

SITE PLANNING
“The business of art is to reveal the relation between man and his environment.”
Edward O. Wilson
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BOAT ACCESS-WAYS
Lanes for boats, yachts and ferries need to be integrated through the site for owners and operators to
maintain access. The Sealink ferry departs from a dock on the eastern side of the Wynyard Wharf58. Thus
a boat access way (1) measuring 50 metres across will be maintained in direct alignment with the dock
and common ferry channel shared by boats coming in and out of the Waitemata Harbour.
Access for boats and yachts in and out of the Viaduct Basins’ one and two is incorporated into the design
of the masterplan. This access-way (2) measures 40metres across giving boats a direct route in and out of
the Viaduct.
Figure 2-21. The process of planning the site began with establishing where building could or could not go. The immediate site
and its wider context was analysed geometrically.

1

2

58

Sealink Ferries. Personal Communication, June 28, 2012. The largest Sealink ferry is 16.5 metres wide at its widest

point and 49 metres long

PART 14.9 - WYNYARD QUARTER
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VIEW SHAFTS AND AXES
View shafts and dominant axes are a significant element of the District Plan Development Controls for the
Wynyard Quarter to maintain unobstructed views to the harbour, the harbour bridge, the northern shore,
Hauraki Gulf Islands and across to the city. The concept of view shafts, linear axes and strategic alignments have been adopted to create coherence between the existing and the proposed. The grid-like design
of the axes and view shafts in the District Plan have been relayed in a parallel fashion, beginning from the
linear edge of the waterfront and out into the harbour. The first axis (1) acknowledges the existing wharf
arm of Halsey Wharf. The second axis (2) aligns the Halsey Wharf extension with neighbouring Princes
and Queens Wharves. The third axis (3) is that which aligns with Wynyard Wharf.
Figure 2-22. The Wynyard Quarter District Plan Development
Controls. See appendix for full scale image
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PEDESTRIAN AND CYCLE WAYS
It is important for this area of Auckland City that precedence is given to pedestrian and cyclist accessibility. The perimeters of the wharves are publicly accessible (a notional 20 metre wide accessway) to
pedestrians and cyclists (see image below). Provision for public vehicles is not incorporated in the project,
industry vehicles will have access however. Fishing boats will dock and trucks will drive up and down the
wharves to deliver goods. Wide wharf decks dominated by pedestrians and cyclists will characterise the
project. From these wharves, observation of the process taking place can be observed and interacted with

Figure 2-23. Recently constructed pedestrian and cycle bridge
connecting the Wynyard Quarter with Te Wero Island. The
bridge is highly utilised, it promotes pedestrian accessibility to
the Auckland waterfront. Image source: The Author
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Figure 2-24. Geometric analysis of the site and its context were highlighted. The site was divided into a number of distinct layers representing a gradient of infrastructure. As
the distance from the city increases - the level of infrastructure decreases, or is ‘diluted’ as represented here.
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Figure 2-25. Collage 1 - representing mapped areas of the site surrounded by the contextual environment of the wharves. Boat accessways cut through the areas of white.
View shafts and axis are identified in red. The white areas (not the existing context) represent areas able to be built on.
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Figure 2-26. Collage 2 - representing the three distinct layers differentiated by colour. As the zones progress further from the city the level of infrastructure is reduced and low
impact design initiatives are adopted.
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Figure 2-27. Collage 3 - representing the potential program assigned to the three layers with a conceptual idea of how they might be arranged. The triangular dynamics of
the first zone (dark grey) was influenced by movement of urban run-off from the eastern and western perimeters into the centre. By the time it reaches the centre the water
is purified and able to be utilised. The second layer (light blue)was thought of as pools of fresh purified water, able to be utilised before entering the harbour. The third layer
(green) had the least amount of infrastructure - a series of constructed wetlands floating on the surface of the harbour.
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Left

The western boat accessway. It is 50 metres wide and designed to allow large ferries in and out of

the harbour as well as berths along its edges.
Centre The Floating wetland and whitebait habitat creating the central axis of the site. It is 40 metres
wide and bound on two sides by pedestrian walkways each 20 metres wide. Six clean water storage towers
line the walkways, generating a sense of enclosure and direction.
Right

The area best suited for more conventional architecture. Aligning with the wharf which is cur-

rently home to the Maritime Museum and terminating at the point if intersection with the wetland axis..
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Figure 2-28. Site plan in context. From the existing Halsey Wharf, the new wharf stretches almost 650 metres out into the harbour. Placing the masterplan in its context identified potential scale issues.

PROGRAMME
“Look deep into nature, and then you will understand everything better”
Albert Einstein
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Figure 2-29. As the site plan developed, placement of particular programmes were clarified. The red outlines the layers pertaining to various programmes. Each layer is a
threshold. As layers shift further from the city, each successive threshold is reduced in infrastructure. The concept here is leaving the city and returning to nature.
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Figure 2-30. Initial diagram of the position each of the programmes can take place as well as the type of atmosphere created in that area. The masterplan at this stage
included a series of floating wetlands sprawling out into the harbour. They would be utilised as final phase of water treatment with the lowest level of infrastructure. Feedback
on this idea resulted in the dismissal of wetlands in this position. They posed hazardous to boats and their job of uptaking harmful nutrients from the water was seen to be happening at too late of a stage in the process. Floating wetlands were introduced into the estuarine pools for whitebaiting instead.

DESIGN DEVELOPMENT
“You are capable of more than you know. Choose a goal that seems right for you and strive to be the
best, however hard the path. Aim high. Behave honourably. Prepare to be alone at times, and to endure
failure. Persist! The world needs all you can give.”
Edward O. Wilson
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N

OBSERVATION PIER
WAITEMATA HARBOUR

VIEW SHAFT PIER
ESTUARINE POOL (WALL MISSING)
RESTAURANT / HIREAGE
VIEW SHAFT PIER
WATER STORAGE TANK
PUMPHOUSE
WATER TREATMENT
WHITEBAIT HABITAT
OBSERVATION PIER
WHARF WITH BOAT DOCK
EXISTING HALSEY WHARF

VIADUCT EVENTS CENTRE
Figure 2-31 1:1000 model 1. Demonstrating how the project might be configured in plan. It explored materiality, scale, and the relationship between the new and the existing.
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COMMON FERRY CHANNEL
N

OBSERVATION PIER (SUBMERGED AT THIS POINT)
WAITEMATA HARBOUR

VIEW SHAFT PIER (2012 SHORELINE)

SLOTTED CONCRETE SEA WALL

ESTUARINE POOL

ESTUARINE POOL
RESTAURANT / HIREAGE

WYNYARD WHARF (HEADLAND PARK PROPOSED)

VIEW SHAFT PIER
WATER STORAGE TANKS (X6)
WHARF WITH BOAT DOCK

UNDERWATER PEDESTRIAN CONNECTION
URBAN RUN-OFF TREATMENT (X6)

URBAN SANCTUARY (WHITEBAIT HABITAT)
REDIRECTED STORMWATER PIPES

VIADUCT EVENTS CENTRE

WATER MUSEUM
PRINCES WHARF (HILTON

HOTEL)

EXISTING HALSEY WHARF
VIADUCT HARBOUR
MARITIME MUSEUM

SEALINK FERRY TERMINAL
Figure 2-32 1:1000 model 2. Demonstrating development of the water treatment process and timber canopy creating the urban sanctuary.
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Figure 2-33. Site plan. Identifying the true nature of the Water Wharf’s scale and physical relationship to neighbouring wharves and Auckland’s waterfront
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1. URBAN RUN-OFF TREATMENT FACILITY
The treatment of stormwater needs substantial processing equipment therefore it has been positioned in
the first ‘layer’ of the masterplan. As the layers shift further away from the city, the level of infrastructure
Location plan: The treatment facility occupies the first ‘layer’ of the masterplan.

decreases. Water will be brought from the eastern and western peripheries of the site and make its way to
the central axis.

The S.M.U.R.R.F was chosen as a precedent for urban run-off purification strategies. The following six
phases of treatment will be utilised, they are identified in the following diagram:
1. Coarse Treatment
2. Fine Screening
3. Grit and Sand Removal
4. Oil and Grease Removal
5. Micro-filtration
6. Ultra-violet light Disinfection

The mechanistic and harsh environment of the water treatment facility will be juxtaposed against the
sanctuary of the Fabricated Forest

PHYSICAL TREATMENT

FILTRATION
DISINFECTION

DISSOLVED AIR FLOTATION

MICROFILTRATION
UV DISINFECTION

Figure 2-34. Cross section sketch of the Water Wharf showing possible configuration of water treatment and utilisation

OBSERVATION PIER

TIMBER WEB STRUCTURE

FINE MIST NOZZLES

CLEAN WATER TRANSPORT PIPES

WATER RE-USE

FLOW EQUALISATION

RAW WATER STORAGE

CLEAN WATER STORAGE

PRELIMINARY TREATMENT

GRIT CHAMBER AND
ROTATING DRUM

STORM DRAIN

OBSERVATION PIER
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TREATMENT CAPACITY
The SMURRF has the capacity to treat 500,000 gallons of urban run-off each day. This is 1,890,000
litres. In the Los Angeles County, 100 million gallons of dry weather urban run-off flows through the
storm water pipes each day59.
The SMURRF treats 0.05 percent of urban run-off in the Los Angeles County.

Based on Auckland Council’s area calculations, the Waitemata reporting area is 19km². Of this area of
land cover, 13.5km² is impervious surface. According to NIWA, the average annual rainfall in Auckland
in 1240mm, over an average of 137 wet days. This is approximately 9mm of rainfall each wet day.
Assuming all rainfall landing on impervious surfaces will end up in stormwater pipes::
Figure 2-35. The Waitemata reporting area, located on the
southern shores of the Waitemata Harbour in the central Auckland isthmus. Image source: Auckland Council.

Each wet day, 122.7 million litres of stormwater enters the Waitemata Harbour from the Waitemata
reporting area alone. And each year, stormwater entering the harbour totals 16.8 billion litres from the
Waitemata reporting area.

A treatment facility in the Viaduct Harbour with the capacity to treat 1.9 million litres - the equivalent of
the SMURRF- means it has the ability to treat 0.16 percent of the stormwater in the Waitemata region
on any given wet day:
The Water Wharf has the capacity to treat six times the amount of water of the S.M.U.R.R.F. This
equates to approximately 1% of the stormwater generated in the Waitemata region on any given wet
day.
59

Santa Monica Urban Run-off Recycling Facility. How The SMURRF Works
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TREATMENT PROCESS
Targeted stormwater pipes are intercepted and redirected to the Water Wharf. Two (eastern and western)
1
2
3

4

5

6

2 metre diameter steel pipes transport urban run-off along the underside of the existing Halsey Wharf
where they penetrate the deck and continue to run along surface (see Figure 58). The image below describes the termination point of the western pipe. Un-treated urban run-off will gush from the pipe and
into an open trough where it will make its way to the Coarse Screening tank (1)- the first phase of water

Figure The western pipe penetrates the surface of the wharf
and transports water to the treatment facility. Each ‘triangle’
is one treatment facility; when the first facility becomes full the
second one is utilised. How many facilities are in operation at
one time depends on the level of run-off.

treatment where rubbish and debri are removed. The water then makes its way to the Rotating Drum (2)
where floating particles larger than 1.0mm are screened out. Thirdly, the water is taken through a Grit
Chamber (3) where small particles such as grit and sand are removed. The water then flows into a Flow
Equalisation Chamber; (1million litres) the water is held at this stage so as to release a consistent flow of
water to the next phase.
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The fourth phase of treatment is Dissolved Air Flotation (4). Air bubbles are released into the water to
raise any oil and grease to the surface, the residue is then scraped off. The water is then put through a Microfiltration (5) phase. Water is forced through a series of fine membranes which filter out tiny particles.
The final treatment is Ultra Violet Disinfection (6), the radiation form the light kills bacteria and viruses.
The water is purified at this stage and is stored in tanks in the centre of the Halsey piers. People are able
to walk around and under them and watch them in operation.

Each ‘triangle’ is a separate treatment facility. During dry weather, two facilities (1e & 1w) will be in operation. During wet weather however all six could operate. The first two facilities are set 0.75m lower than
the second; and the second 0.75m lower than the third. Only when the first trough has reached maximum capacity water will spill into a trough which feeds the second facility. This also affects the stationary
height of the clean water storage tanks on the pier. Each tank is set 0.75m higher than the one previous.

3w
2w
3e
1w
2e
1e
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2. FABRICATED FOREST
Purified water will be utilised for maintaining a healthy wetland ecosystem that will float on the harbour.
The linear structure, 40 metres in width and in alignment with the existing Halsey Wharf, is allocated
for a floating substrate supporting a fresh water stream for juvenile and adult whitebait. The stream will
be continuously fed with purified urban runoff to maintain constant water flow. The substrate will be
planted with native grasses, rushes and sedges, such as flax, carex and toe toe, to cover and shade the
stream and stream bed for spawning. This bushy environment will attract other species such as birds and
Location plan: The whitebait habitat generates the dominant northeast southwest axis
of the project

insects; micro ecosystems will be created. Defining the longitudinal edges of the habitat are two linear
piers (Halsey Piers) which act as a direct extension of the existing Halsey Wharf.

Cross-section of a typical floating treatment wetland and pond showing main structural elements.

Floating Wetland

Floating mat
Leaf litter,
detritus

Open-water Pond

Biofilm (predominantly
bacterial) attached to
root surface
Potential phytoplankton
growth

Planting
media

Biofilm covered
Roots

Variable
water
depth

Storm water
flow

Sludge
Benthic Sediments

Figure 2-36. Cross section of a typical floating wetland and
pond showing main structural elements. Image source: T.R. Headley C.C. Tanner 2006, NIWA

Figure 2-37. Conceptual cross-section demonstrating how the floating whitebait habitat operates between the Halsey Piers. Water pipes which would double as a roof structure will spray purified water from
fine nozzles over the floating substrate.
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Figure 2-38. Through photographing physical models and hand drawing, the relationship between the purified water, the floating habitat and the viewing platform were
explored. Lining the wharves with water tanks was a conscious space-creating decision. Almost 65 metres of wharf separates each tank meaning any sense of enclosure
(created by the infrastructure of the tanks) was only briefly experienced. The need for a stronger and more constant sense of enclosed space was needed. There is no physical barrier between oneself and the whitebait habitat thus a person standing near the edge will become immersed in the misty atmosphere, similar to that created by the
Blur Building.
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HABITAT
The net-like roof acts both as a shading device to create dappled light similar to that of a bush canopy as
well as a structural element from which water pipes can be suspended. Purified water from the treatment
facility travels through these pipes and sprays out through small nozzles as a fine mist over a floating,
plant covered, substrate. Water will naturally collect in deeper crevices and create streams of fresh water
that will eventually make its way out to the estuarine pools and then the harbour. The sufficient depth of
the substrate separates the fresh water stream from the polluted harbour water on which it is floating. The
substrate will be moored to the harbour floor, tethered with a chain allowing maximum flotation reaching
no higher than Mean High Tide. In doing this, each spring tide will cause the marshy surface of the floating whitebait habitat to flood and for the eggs to hatch.
Figure 2-39. 1:50 scale model of the timber gridshell roof.

Six clean water storage tanks supply the misting pipes with purified water. During dry weather, only the
first two tanks will hold water, misting the first third of the Whitebait Habitat. During wet weather however, all six tanks will be in operation generating an abundance of mist and water.
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THE CANOPY
The structure for the roof began initially as a series of strategically placed posts with a timber net-like shell
spanning between four posts. The posts aligned parallel with the east-west axis prominent in the scheme
and positioned in relation to the clean water storage tanks. The posts were important for lining the edges
of the linear walkways to achieve a sense of enclosure and direction on the Halsey piers.

East

- We

st a

xis

The predominant issue with this design was the connection detail between the posts and the timber net
structure. Using four posts as anchor points to resist the lateral load of the ached ribs (these posts are
represented by bricks in the image above) served well for the three central members, however issues lay
Figure 2-40. Exploration of the canopy creating space and
linear movement

around each of the other members that created the net. The central members would have had to support
the shape of the entire net. See images below.
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This 1:50 model was created in attempt to convey:
The atmosphere created underneath the roof structure.
The steel brackets that would allow each rib to be positioned before bolting each node together at the
correct angle.
Fine spanning members creating a lightweight, dynamic network of slender beams.
Beam section: 100 x 200mm
Span:

31m long axis, 21m short axis

Arch height: 16m
The result was a scale maquette of the pillow-like timber net structure.
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Clockwise from left:

Figure 2-42. Water storage tanks lining the outer edge of the observation piers; posts and timber nets create a linear archway over the piers. Viaduct Events Centre to the left.
Figure 2-43. Tanks moved into the centre of the piers; each one set .75 metres higher than the last. Breaks in the canopy occur to give the tanks ‘breathing space’
Figure 2-44. Concrete ‘stepping stones’ provide access for people across the floating whitebait habitat. Beyond the ‘2012 shoreline’ the eastern Halsey pier descends into the
water through stepping; the first ‘step’ is seen here.
Figure 2-45. The atmosphere created between people, the floating wetland and the encompassing roof canopy.

85

The dynamics of the roof structure was investigated. Movement away from contained sections of roof
creating pillow-like net structures between four posts was made for two reasons:
To combat the formal implications of containing individual net sections within four posts.
To create a more holistic roof canopy encompassing the width and length of the area covered.

Implications of this decision lay around the relationship between the tanks and the canopy. Three tanks
are positioned 62 metres apart on each pier. See image (left) below.

Figure 2-46. Walking beneath the canopy will be relatively
shaded and protected (ETFE pillows); when approaching a
tank the protection is removed, exposing one to the elements

The timber canopy was effectively ‘pulled away’ from the tanks. See image (right) above. This decision was
driven by the following:
To combat the height issue (of the 5m tanks) and the awkward relationship between the tank and the
canopy.
To give the water tanks a sense of authority, as the purified water is one of the most crucial components
of the entire operation.
Figure 2.47. The ‘feathered’ edge of the canopy at the entry to
the observation pier
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CANOPY STRUCTURE
The entire canopy is composed of four arches. To create a strong lightweight timber structure an ‘I” beam
section was chosen. Each chord as well as the intermediate blocks between, are made from laminated
veneer lumber assembled simply by gluing and screwing. The ribs are weaved together to create the desired timber net. Each arching structure spans 56 metres longitudinally down the length of the whitebait
wetland.

Rib section:
Span:
Arch height:
Figure 2.48. Model of arching canopy. 1 of 4 arches shown
here. This image does not represent the second roof arch in
the opposite direction

180 x 420 mm
56 metres
12m

The ribs sit in a oblique arrangement; covering the floating wetland and each Halsey Pier. It is over the
pier that an Ethylene tetrafluoroethylene (ETFE) pillow will fill the diamond shaped openings, providing
protective cover to pedestrians.

Figure 2.49. ETFE relationship to gridshell. The belly of the pillows
has to clear the timber structure. Image source: Architecture Workshop, Wellington

Figure 2.50. Profile and elevation of timber ‘I’ beam
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CANOPY GEOMETRY
The corners of the canopy were brought down to physically meet with the outer edges of the pier to create
a sense of enclosure to the pier. In order to achieve this the roof curved in both directions, similar to the
way a toriodal structure would.

Figure 2-50. The roof shape effectively ‘cookie cut’ out of the
surface of a horn torus

Exploration of this geometry determined that because of the parallelogram shape (see figure 2-51), the
canopy could not be ‘cut’ from the surface of a horn toroid without blocking two of the four archways
over the pier.

A
Figure 2-51. Plan view of one canopy arch. The parallelogram
shape means it cannot be successfully ‘cut’ from a true toroidinal shape and still maintain access along the Halsey piers

B

Figure 2-52. The parallelogram shape meant two (diagonally opposite) corners A & B were brought below ground level; effectively blocking off the Halsey pier.
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3. URBAN ESTUARY
The freshwater streams will feed into tidal pools. Seawater will be enter the pools through 500mm wide
slots in the three metre thick sea wall creating an estuarine environment. Constructed wetlands will float
on the pool’s surface. On an ebb tide, whitebait larvae will be swept out to sea and the pools will be
Location plan: The estuarine pools occupy
the second ‘layer’ of the master plan

flushed completely. The wall is built as high as Mean High Tide and the artificial floor of the pool is built
up to Mean Low Tide (see Figure 2-54). Building up the floor of the pool a significant distance from the
existing, polluted seafloor is important both for preventing cross-contamination and also to ensure all
water is flushed out to prevent stagnation.

Figure 2-53. A view of the estuarine pools from the end of
Princes Wharf (looking west). Water gushes from the slots in
the in-situ concrete seawall during an ebb tide. Constructed
wetlands will float on the pool’s surface, resting on the floor of
the pool at low tide
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Figure 2-54. Estuarine pools at high tide

Figure 2-55. Estuarine pools at low tide, access to the sea wall
is made accessible.
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WHITEBAIT RESTAURANT & HIREAGE
During whitebait season, the estuarine pools will be designated for whitebait netting. A building will be
designated for the hiring of whitebaiting accessories such as whitebait nets, bags, waders and life jackets.
Additionally, there will be a space for whitebaiters to cook and eat their whitebait. This building will
double as restaurant, catering to the market of those who might want their whitebait cooked for them.

During the off season, the pools will serve as holding tanks for aquaculture fish. Fish will be brought in
by boat on a supply/demand basis. The fish will be kept alive and healthy until they are purchased either
to be taken home as fresh fish meat of bought as a prepared meal from the restaurant.

Figure 2-56 Building platform will rest on driven piles, enabling
the building to ‘hover’ over the tidal estuarine pools flowing
beneath. This design caters for the tidal differences critical to
the design. To appear light in construction the building itself
will be predominantly timber, such as the deck, cladding and
exposed trusses
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ROOF DESIGN
The deign of the roof expresses rainwater collection. Adhering to the layering strategy prominent throughout this project, the roof has been designed with three components, described in the diagram below.

1
3

2

The roof struts echo the woven timber canopy of the Fabricated Forest. Made of two steel ‘I’ sections,
Figure 2-57. Conceptual sketch of the Pumphouse and Watercare offices from the Water Museum. A 40metre boat lane
separates the piers and an underwater pedestrian tunnel connects them with out impacting the boat traffic. The building’s
roof guides water into an elevated channel and then into the
treatment plant to be processed. The relationship between

each member meets their opposing member at a central base point. Part (1) of the roof is shown below,
supported laterally by the second part (2) of the roof. Self-supporting deep corrugated steel roofing spans
the length of roof (1), reducing need for conventional roof structure.

public space, private space and the mechanistic treatment
facility is explored.

1
LATERAL SUPPORT FROM ROOF (2)

These strategies will be employed in the design of the Pumphouse, Watercare offices and the Water Museum to create a cohesive design proposition.
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Figure 2-58. The Water Wharf and surrounding context

AFTERWORD
“ . . . research is always incomplete.”
Mark Pattison, 1813‐1884
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I have had a long standing interest in the natural environment and how we have treated it as populations
have migrated to urban centres. Architecture School has taught me that architects play a crucial role in
the building and construction industry to mitigate effects urbanization has to our natural environment.
Through research and knowledge, we can influence urban development with well informed design decisions, and even use them to educate others. This project provided opportunity to harness these strategies,
and design a project that becomes a critical component of the ‘perpetual motion engine’ of Auckland
City.

A critical review of precedents which try and deliver the same architectural result, further strengthened
the drive to design a piece of architecture that gives back to the city, the environment and the community.
The project has taught me that architecture does not stop at the front door, or the end of the driveway;
architecture is holistic, infrastructure, landscape, water and technology. This research project has sought to
synthesise research about both conventional and very unconventional architectural typologies.

Auckland’s waterfront is promoted for tourism and leisure activities. Water Wharf demonstrates how a
conventional wharf can be designed to be much more; it can showcase our city’s harbour pollution initiatives and create an urban sanctuary in the heart of the city

In my opinion it is crucial that we as designers create intelligent pieces of architecture that belong to
their urban context like a piece in a puzzle. Architecture should be the connective tissue that supports
entire systems of ecology and technology by embracing the truth about human consumption patterns and
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the flow of resources through or cities. We should not propose designs that are reliant on (often already
over-utilised) underground and under-conceived infrastructure because our education gives us the responsibility to design for a future our cities can sustain.

The critical review of theory lead this project along a journey with a very uncertain outcome. It was a
struggle to determine how the processes of urban life could manifest into an architectural project. Many
ideas generated at the beginning of this project turned out to be a lot more complex than initially thought
as the practicalities were encountered. However only through tackling these discoveries by going down
alternative paths, could the final outcome for this project have resulted.

Water Wharf is potentially going to provide an excuse to continue designing irresponsibly, as part of
the pollution problem will be ‘taken care of ’. However, the project is aimed to showcase what lengths
Auckland City needs to reach, to mitigate issues generated during its establishment. It is essentially a
fabricated reinstatement of what our city has taken over and replaced. I hope that the project will serve as
a reminder that every piece of construction affects the natural environment and the natural processes we
depend on.

The ‘out of sight out of mind’ attitude is so prevalent, that this project sought to expose these processes
and offer a sense of responsibility to urban dwellers. I believe this project achieved what it set out to do.
The overall intentions have been resolved, however during the three weeks following the submission of
this document, refinement of the final design will occur.
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WATER WHARF AS A MODEL
Water Wharf will not solve the pollution problem in the Waitemata Harbour but it will help curb it. It
is a model for demonstrating how we can re-create an environment suitable for the habitation of marine
wildlife in the harbour. It treats water from the part of Auckland City that generates the most urban runoff.

Water Wharf is a manufactured recreation of the bush, streams, wetlands and marshes that have been
taken over by the city of Auckland. Its complexity shows how far from natural environments urban landscapes have ventured and also how important our responsibility is to protect what natural environment
remains.

The practical processes for water treatment can be applied to create treatment facilities in other locations.
A number of facilities in Auckland could treat the majority of its run-off before it reaches the harbour.

FURTHER RESEARCH
The potential for further research means retracing our steps. This project has taught me that pollution
problems are best tackled at their root. Future research would identify where the issue of polluted run-off
begins; how urban run-off is generated, where water becomes contaminated, and where it collects. This
research would likely result in much smaller scale designs located much further up stream, or initiatives
that are not necessarily architecture at all. The result however, would have a much lower impact and could
be managed by individuals - giving responsibility to the community at large to manage our run-off.

APPENDICES
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PROJECT TIMEFRAMES
1. WATERFRONT-WIDE WALKWAY AND CYCLEWAY

2. UPGRADED HARBOUR BRIDGE PARK

3. WESTHAVEN MARINE VILLAGE
4. MARINA LAND AND WATERSPACE DEVELOPMENT
5. ST. MARY'S BAY OPEN SPACE
6. IMPROVED WATER QUALITY*
7. ROAD IMPROVEMENTS ON WESTHAVEN DRIVE
8. WYNYARD QUARTER URBAN REGENERATION
9. HEADLAND PARK

10. SIGNATURE PUBLIC BUILDING

11. WYNYARD YACHT BASIN
12. VOS AND BRIJS HERITAGE BOAT YARD

13. WYNYARD WHARF TERMINAL

14. TEAM NEW ZEALAND BASE

15. FISHING INDUSTRY WATERSPACE

16. SUPERYACHT REFIT FACILITY
17. DALDY LINEAR PARK
18. INNOVATION PRECINCT
19. WATERFRONT TRANSIT TO BRITOMART
20. URBAN BOULEVARD*
21. GREENING OF WAITEMATA PLAZA
22. HARBOUR EDGE STITCH*
23. HALSEY STREET WHARF EXTENSION
24. MARITIME MUSEUM ENTRANCE
25. QUEENS WHARF PUBLIC SPACE & CRUISE FACILITY
26. PASSENGER FERRY TERMINAL IMPROVEMENTS*
R
27. HARBOUR EDGE STITCH (QUAY STREET AND ADMIRALTY
STEPS)*
28. LANEWAYS*
29. TEAL PARK
30. QUAY PARK QUARTER URBAN REGENERATION*
1-3

4-5

TIMEFRAME

LTP 2012 - 2022

Westhaven

Viaduct Harbour

Wynyard Quarter

Central Wharves

Karanga Kiosk, Wynyard Quarter

THE WATERFRONT PLAN

25

26

6 - 10

THE WATERFRONT PLAN

Quay Park

Waterfront-Wide Projects
Unfunded

11 - 20

21 - 30

LTP 2022 - 2032

LTP 2032 - 2042

*These projects will be led by other parts of Auckland Council.
Note: Wynyard Quarter Urban Regeneration includes public spaces, contamination
treatment and disposal, development works, public art, placemaking and wayﬁnding.
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PART 14.9 - WYNYARD QUARTER

0.5
0.5

103
103

At Average Flow
QA (MGD)
TSS (mg/L)

0.75
0.75

3.75
1.25

Average Q = 0.5 MGD

-

Screenings generated:
Screen size:
Hydraulic loading rate:
Maximum allowable headloss:

Screening

FRC7710002
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7.5 ft3/MG
0.08 inch
10 to 30 gpm/ft2
6 inches

5.63
1.88

Peak Q = 0.75 MGD

The sizing criteria for the preliminary treatment equipment is as follows:

Screenings (ft )
Grit (ft3)

3

The preliminary treatment process will produce the following solid waste streams:

103
103

At Peak Flow
QP (MGD)
TSS (mg/L)

TSS = Total suspended solids (not removed by preliminary treatment)

Inflow
Outflow

Flow

The anticipated “in and out” water qualities are to be as shown below.

The DWRRF will be equipped with a rotating screen and cyclone-type grit chamber. The rotating drum
screens will be sized to remove smaller particles and debris passed by the preliminary treatment
facilities at the Pico-Kenter storm drain pumping station. The grit chamber will be designed to remove
sand and grit from the raw water. The removed screenings and grit will be combined in a tank and
pumped to the nearby Moss Avenue Pump Station.

The Pico-Kenter pump station will be equipped with a screen/cyclone combination device to improve
the raw water diverted out of the storm drains. The raw water enters a vortex chamber that causes the
water to rotate around the tank. The center of the tank is relatively still, which allows debris, such as
heavy particles, sand and grit to settle to the bottom of the tank. The chamber is configured with an
inner wall made of wire mesh. This mesh screens out larger particles and floating solids. The screened
water passes through the mesh. Floating material stays on the surface and must be skimmed off. The
settled materials can be pumped using a vacuum truck.

The raw water will receive coarse screening to remove larger particles at each of the two pumping
stations. Finer screens will be the first treatment process at the DWRRF. This screening will remove
smaller particles passed by the coarser screens at the raw water storm drain pumping stations. Also,
these pump stations use pumps capable of passing up to 3-inch solids.

4.5.1 Preliminary Treatment

-

Grit production:

Grit Removal
2.5 ft3/MG

Quantity:
Type:
Capacity:
Inlet size
Screen size
Maximum headloss:
Horsepower:

Quantity:
Type:
Inlet channel width:
Horsepower:

-

Quantity:
Type:
Capacity:
Horsepower:

Grit Pump

-

Grit Chamber

-

Rotating Drum Screen

1
Turbo Pistagrit
200 gpm
5 hp

1
Cyclone
12 inches
0.75 hp

1
Internal feed
525 gpm
16 inches
0.08 inch
6 inches
0.5 hp

-

Maximum water depth:
Tank volume:
Tank surface area:

Equalization Tank

FRC7710002
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15 feet
40,100 ft3 (300,000 gallons)
2,675 ft2

The DWRRF will have a 300,000-gallon flow equalization basin. This facility will have the following
sizing criteria:

The water quality from storm drains varies in quality and quantity. Flow equalization basins stabilize
both varying inflow rates and have a tendency to blend and average incoming water quality constituents.

4.5.2 Flow Equalization







The equipment to be provided is outlined below.



-

Quantity:
Dimensions:
Side water depth:
Volume:

Equalization Tank
1
60 feet long x 35 feet wide
20 feet
300,000 gallons

After DAF/microfiltration treatment.

0.5
0.5

101
20/51

0.75
0.75

102
30/101

At Peak Flow
QP (MGD)
TSS (mg/L)

Type:
Capacity:

-

Type:
Energy gradient:
Detention time:

Rapid Mixer

-

Chemical Addition

Static
650 l/sec
30 seconds

Alum and/or polymer
0 to 50 mg/L

FRC7710002
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It may not be necessary to operate these chemical feed facilities to achieve plant effluent water
quality goals.





Before dissolved air flotation, the water is coagulated with alum and/or polymer to aid in the
sedimentation/filtration process that follows. The sizing criteria for this equipment is as follows:

4.5.3.1 Alum/Polymer Coagulation

1

Inflow
Outflow

Flow

At Average Flow
QA (MGD)
TSS (mg/L)

The “in and out” water qualities are anticipated to be shown below.

After flow equalization, the water will be treated in an air flotation unit. Before dissolved air flotation,
the water will be coagulated with alum and/or a polymer and then treated with a microfiltration unit.
The purpose of this physical treatment is to remove mainly total suspended solids, not dissolved BOD,
which would require biological treatment followed by filtration.

4.5.3 Physical Treatment and Filtration



The equipment to be furnished is as follows:

-

Type:
Tank overflow rate:
Recycle flow:
Feed water minimum temperature:
Air/solids ratio:

Dissolved Air Flotation
Circular tank
1.0 gpm/ft2
5 to 15 percent of feed flow
50°F
0.06

-

Type:
Flux rate:
Influent turbidity:
Effluent turbidity:
Backwash frequency:
Backwash duration:
Backwash volume:

Microfiltration

FRC7710002
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Vertical hollow fiber
25 gal/ft2/day
Up to 100 ntu
<2 ntu
4 to 6 times/hour
45 seconds
347 gpm

Zenon ZeeWeed microfiltration treatment units will be installed to provide a very high-quality
finished water. This ZeeWeed system consists of a rack of microfiltration elements mounted in a
contact tank. Suction is applied to the filtrate connections on the ZeeWeed elements, which causes
water to pass through the membranes. A continuous air-scour is provided by air diffusers mounted
beneath the ZeeWeed elements. The air scour minimizes the buildup of debris and coatings on the
membranes. Periodically, the membranes must be removed and chemically cleaned. This treatment
unit does not function well with water containing oils and greases. That is the reason for providing
dissolved air flotation treatment prior to the water entering the unit. Microfiltration is also an
excellent pretreatment process for reverse osmosis treatment that may be added in the future. The
sizing criteria for this equipment is as shown below.

4.5.3.3 Microfiltration



The sizing criteria for the air flotation process is as follows:

In this process, compressed air is added to the influent water in a pressurized pipe. The water then
flows into an open circular tank, where the pressure immediately drops to atmospheric pressure.
This causes the air in the water to form bubbles, which rise to the water surface. The movement of
the air bubbles causes oils, grease, and floatable solids to rise to the water surface, where they can be
skimmed. Heavier solids settle to the bottom of the tank. This process provides high removal of
floatable solids, oils, and greases.

4.5.3.2 Dissolved Air Flotation

Quantity:
Type:
Capacity (each):
Horsepower (each):
Control:

Quantity:
Type:
Capacity (each)
Horsepower (each)
Control:

Quantity:
Type:

1
Static

2 (1 alum, 1 polymer)
Metering pumps
0 to 25 gph
0.5 hp
Flow paced by DAF feed pumps

2
Submersibles
525 gpm @ 265 feet TDH
10 hp
Variable speed

Quantity:
Type:
Capacity:
Diameter:
Side water depth:
Clarifier drive motor:
Scoop drive motor:
Air compressor:
Pressure pump

-

Quantity:
Type:
Dimensions:

Microfiltration Train

-

4-12

1
Zenon ZeeWeed
40’L x 8’W x 8’D

1
Circular
525 gpm
15 feet
15 feet
0.75 hp
0.75 hp
5 hp
10 hp

Dissolved Air Flotation System

-

Rapid Mixing

-

Chemical Addition

-

Dissolved Air Flotation Feed Pumps

FRC7710002











The equipment that will be provided is as follows:

4.5.3.4 Physical Treatment Equipment Summary

Quantity:
Type:
Capacity (each):
Horsepower (each):
Control:

2
Positive displacement
640 scfm @ 5.2 psig
5 hp
Constant speed

-

Quantity:
Type:
Capacity (each)
Horsepower:
Control:

2
Centrifugal
525 gpm @ 23 feet TDH
15 hp
Constant speed

Microfiltration Filtrate Extraction Pump

-

Microfiltration Blowers

Low-pressure, horizontal lamp systems
Low-pressure, vertical lamp systems
Medium-pressure, high-intensity lamp systems

FRC7710002
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The low-pressure, horizontal lamp system was selected for this project. In horizontal lamp systems, the
lamps are positioned horizontally and parallel to the direction of water flow. The lamps are stacked
vertically with 3 inches of separation between lamps. Each vertical group of lamps is called a module.
The number of lamps needed in each module depends on the depth of the channel and ranges from 2 to
16. The lamp modules are set side by side across the channel, with 3 inches of separation (center to
center) between lamps in adjoining modules. The set of modules spanning the channel comprises a
lamp bank. Lamps are typically 64 inches long, which establishes the length of each bank.





Three UV disinfection systems have been approved by the state of California to meet Title 22
nonpotable water disinfection requirements:

Using a UV disinfection system does not result in imparting a disinfectant residual in the finished water.
Therefore, the nonpotable water distribution system/use area piping may have bacterial regrowth
problems. Therefore, chlorination treatment will be installed and operated when needed to prevent
biological growth problems in the distribution system.

UV disinfection has been selected for this project. In this process, UV radiation is used to inactivate
both pathogenic and nonpathogenic organisms. The filtered water effluent enters a series of UV reactors
where it is passed along the surfaces of numerous UV-emitting lamps. Such a disinfection system does
not require bulk chemical storage (such as chlorine compounds) on-site, although a small chemical
cleaning system (acid) is required for UV lamp cleaning (to remove calcium/magnesium carbonate
scale).

4.5.4 Ultraviolet (UV) Disinfection and Postchlorination





-

Type:
UV transmittance, minimum:
UV lamp output:
Transmittance through sleeve including fouling:
Minimum number of UV banks:
UV dose
At peak flow (minimum):
At average flow (minimum:

UV Disinfection System

UV Disinfection System
- Bulb type:
- Number of channels:
- Number of banks:
- Standby banks:
- Total lamps:
- Theoretical mean residence time:
- Lamp arc length:
- UV intensity probes:
- Approach channel length:
- Downstream channel length:
- Channel width:
- Average channel water depth:

Low pressure, horizontal bulb
1
5
1
220
49.1 seconds
58 inches
Integral to system
4 feet minimum
4 feet minimum
33 inches
12 inches

100 mWs/cm2
140 mWs/cm2

Low-pressure, horizontal bulb
55%
70% of nominal
70%
4

-

Chemical feed pump:
Day tank:
Feed control:

Chlorination system

FRC7710002
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12 gal/hour
100 gallons
Volumetric
Effluent flow meter

The equipment that will be provided is as follows:

Sodium hypochlorite feeding facilities will also be added for purposes of imparting a chlorine residual
into the treated UV-disinfected water after it leaves the treated water storage reservoir. This chlorine
will be added whenever necessary at the discharge of the treated water pumping station. This
postchlorination treatment process will be operated if and when needed to maintain adequate
bacteriological water quality in the distribution system.

The UV treatment equipment will be operated to achieve a 7-day median total coliform bacteria level of
2.2 MPN/100 mL.



The equipment that will be provided is as follows:



The sizing criteria used is as follows:

3
50
50
Future

1
2
3
4

20 @ TDH = 230’
Min. 150 @ TDH = 208’
Normal 350 @ TDH = 220’
Max. 550 @ TDH = 230’
--

Inlet
(inches)
2
6
6
--

Type
Constant speed1
Variable speed
Variable speed
--

6
--

2
6

Outlet
(inches

FRC7710002
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The small amount of on-site landscaping will be irrigated with nonpotable water. The connection to
nonpotable water will be made to the effluent piping of the treated nonpotable water pumping station
that supplies the nonpotable water distribution system.

4.5.9 Landscape Irrigation With Nonpotable Water

A 6-inch potable waterline enters the plant to discharge makeup/dilution water into the 200,000-gallon
treated water forebay reservoir. This discharge into the forebay is made through an airgap separation.
The only other potable water use inside the reclamation plant is for an emergency eyewash/shower. The
6-inch service line is metered. Installed immediately downstream of the meter is a 6-inch approved RPP
backflow prevention device.

4.5.8 Potable Water Service to DWRRF

The raw and treated water quality could tentatively be monitored as shown on Table 4-2. Specific
sampling point locations also need to be identified.

4.5.7 Raw and Treated Water Quality Monitoring

Has a bypass back to reservoir through a PRV if there is no demand.

1

hp

Pump No.

Treated Water Delivery Pumps
Delivery (gpm)

The finished water pumping facilities are designed for three 50-hp pumps and one 3-hp jockey pump.
Initially, only two of the 50-hp pumps will be installed in addition to the jockey pump. The pump
characteristics are shown below.

4.5.6 Treated Water Pumping Facilities

The fully treated, UV disinfected water is discharged into a finished water storage reservoir. This
reservoir is 45’L x 35’W with a side water depth of 20 feet. It has a storage capacity of 200,000 gallons.
It has an airgapped potable water makeup line that is 6 inches in diameter. The inlet pipe terminates at
an elevation of 39.0 feet, and the internal overflow elevation is at 38.0 feet. The airgap is therefore
12 inches (twice the pipe diameter).

4.5.5 Treated Water Storage Facility

PURIFIED WATER
Water would eventually be returned to the ocean where it could continue its natural cyclic pattern. Before it entered the harbour however, there was an opportunity for architecturally celebrating the newly purified water:

Fish farms/hatchery (cockles, mussels, oysters, scallops), Fishing, Kayaking/ Sailing, Swimming pools, Water
features, Fisheries/MAF, Boat locks, Ferry terminal, Marine research laboratory.

The research questions asks how architecture can serve to expose aspects of life conventionally concealed. When
formulating the brief, it was discovered that positive behaviour change is better achieved through poetic inspiration to promote desired behaviour. This approach was applied here.
Figure The Aquapod Net Pen. The patented Aquapod is a
unique containment system for marine aquaculture. Image
courtesy of Ocean Farm Technologies

A positive reaction to commercial fishing is commercial farming, thus an aquaculture facility on site was explored.
It was thought that the purified water could somehow be used for fish farming.
The concept of a sea-based fish farm in the Viaduct Harbour turned out to be problematic:
•

Fish “cages” need a huge volume of water around and underneath the to ensure sufficient tidal flushing out of
fish waste.

•

The distance between the cage and the seafloor should be at least 70 metres. The depth of the Viaduct harbour ranges from approximately four metres to six metres.

•

The cage needs to be moved after each production cycle to ensure pathogens do not build up in any one area.
The cage would cause contention with boats and ships that utilise the harbour.

•

Waters for fish farming are chosen based on their cleanliness. Only the cleanest areas of ocean are utilised; the
Waitemata Harbour is too highly polluted.

The second option is on-land fish farming:
•

Tanks of fish need constant inflow and out flow of clean sea water. Water intake is controlled to within one
micron of acceptable pathogen levels, it must always be filtered and cleaned to optimum levels. The pollution
levels of the Waitemata are so high that the level of filtration needed is not justified. Other locations with
already clean sea water are much better suited.

•

To produce enough fish all year round the fish farm would need to occupy at least three hectares of land area.
There is enough space in the Viaduct harbour for such an operation however the pollution of the harbour
rules it out.
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