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“In time and with water, everything changes”
- Leonardo Da Vinci (1452-1519)

Fig i- Swimmer in ocean pool showing seamless 
connection between pool and ocean
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population’s perception of Auckland’s 
waterways, as living elements of our 
city. 

The project explores Te Whau estuary 
in West Auckland.  The estuary, once 
heavily used for industry and habitation, 
is rich in history, but over time has been 
deserted and forgotten. 

Te Whau is a dynamic and interesting 
site with very minimal public 
connection, yet various theories and 
existing precedents suggest that Te 
Whau could indeed be regenerated.  
Could this architectural proposal be a 
template for other Auckland sites and 
encourage Aucklanders back to their 
‘watery hinterland’?

AbstractThis Master’s thesis has been nothing 
but testing and is the culmination of five 
years’ hard work. However, this year, 
although demanding, has been one of 
the best years too.  

Nothing can prepare you for writing 
a thesis and for the sense of scale of 
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mentorship and support from my two 
supervisors, Jeanette Budgett and Kerry 
Francis.  I cannot thank them enough 
for their advice, feedback and continual 
support throughout my project. 

I would also like to thank my family, 
especially my Mum, Amanda and my 
stepfather, Peter.  They have helped me, 
challenged me, and supported me when 
I needed it, on this five-year journey. 

Last, but by no means least, I must thank 
my grandfather, John Sutherland.  He 
is my mentor, inspiration and someone 
who has allowed me to follow my 
passion and continue with his love for, 
and of, architecture. 

Auckland is surrounded by one of 
the world’s most precious resources 
– water.  But for decades we have 
treated our waterways and harbours 
with scant regard.  We have turned 
our backs on our watery backyard, so 
that much of Auckland’s landscape has 
become disjointed by concrete and 
asphalt roads and motorways.  But is 
there a way we can orientate ourselves 
back to our watery surrounds?  Today, 
there is a growing interest in how we 
can integrate water into our cities, 
with architects and planners keen 
to reacquaint city dwellers with 
the beautiful and dynamic natural 
environment that surrounds them.   
Where there was once a divide between 
people and water, architects are now 
creating new methods for reconciliation 
and reintegration.  

Fig ii - Wylie's Bath (Sydney) on a 
stormy day with swimmer
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1.0 
Introduction

Fig 1.1 Trees along the edge of Te Whau 
and Ken Maunder Park
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1.1 Introduction

1.2 Research Question
How can architecture refocus and re-orientate Aucklanders’ perception of our waterways as a living element of the city? 

New Zealand is a place rich in the 
heritage of water and sea.  It is 
antipodean islands, almost at the 
bottom of the world.  All peoples of 
New Zealand, from those on the waka 
hourua of Kupe bringing the first people 
from Hawai’kii, to the first whalers 
and sealers, and the early European 
settlers, all came by sea.  In relation to 
the first people that arrived: “All our 
cultures [Polynesian] have been shaped 
in fundamental ways by the adaptive 
interaction between our people and 
the sea that surrounds our island 
communities.  In general, the smaller 
the island the more intensive are the 
interactions with the sea, and the more 
pronounced are the sea’s influences 
on culture”1  Today, new immigrants 
travel largely by air.  All left behind a life 
they knew and stand on New Zealand’s 
shores looking out across the sea to 
their past. 

The North and South Islands are 
not small, yet, as a nation, we have 
developed an island mentality. We can 
metaphorically, pull up the ‘draw bridge’ 
in the hope the sea will isolate and 
protect us from worldly dangers, such as 
terrorism and disease. 

1  Epeli Hau’ofa, “The Ocean in Us,” University of Hawaii 

Press,The Ocean in Us, Accessed 29th July https://scholarspace.manoa.

hawaii.edu/bitstream/10125/13234/1/v10n2-392-410-dialogue.pdf  Page 

403

The ocean protects us and feeds us.  It 
is the life force behind human existence 
and it shapes the character of the planet.  
It provides a food source and new 
possibilities for research into medicines.  
It gives us an understanding of beauty 
and wonder, but, more importantly, the 
air we breathe, and, in some countries, 
the water we drink.

“The ocean is not merely our 
omnipresent, empirical reality; equally 
important, it is our most wonderful 
metaphor for just about anything we 
can think of.  Contemplation of its 
vastness and majesty, its allurement 
and fickleness, its regularities and 
unpredictability, its shoals and depths, 
and its isolating and linking roles in our 
histories, excites the imagination and 
kindles a sense of wonder, curiosity and 
hope ...”2 

But, over the centuries, we have 
neglected this beautiful environment 
and, in some cases, neglected and 
forgotten our heritage.  We have taken 
fish, destroyed habitats and polluted it 
with our waste.  If we are not careful, 
the ocean will be empty or so badly 
damaged, we will never be able to 
2  Ibid. Page 406

return it to its true form.  It is crucial 
therefore, that we teach this generation, 
and those who follow, about the power 
of our marine habitats and find new 
ways of protecting them. 

Otherwise, the question: “How can 
we get someone to save or protect 
something?” has no meaning and 
therefore no answer, if they don’t 
understand what they are protecting.

This project will explore the 
interconnect between the human and 
the physical, through an enquiry, using 
one specific example, into the historical 
context of how Auckland’s estuarine 
environments could be transformed 
from little regarded dumping grounds, 
into revitalised urban environments, 
vital to those living along their edges. 

Fig 1.2 - Low tide at Te Whau exposing 
build up of sedimentation 
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This project aims to bridge the gap 
between people and their marine 
surroundings, through an architectural 
solution.  The relationship between 
people and the marine environment 
appears to be out of balance and, if the 
human race continues to see natural 
resources as unlimited or to pollute 
them so badly, then we will strip the 
world of the resources required to 
sustain life. 

This project aims to help create a 
switch in the population’s perception, 
to view the water in Auckland as 
a living element of our city, such 
that it could be a place of residence, 
work, recreation and movement.  By 
doing this, it will encourage people 
to conserve and cherish our marine 
environment, which is so crucial to our 
survival and heritage. 

The aim is to create a predominantly 
public program that facilitates an 
engagement with the water:  to 
provide an extension of the existing 
stormwater system and a small 
research laboratory to test the purity 
of the water; and to allow for water to 
be filtered, used within the building 
and discharged back into the estuary, 
for the purpose of rejuvenation. 

The design will also provide a space 
where the public can interact with the 
researchers, and take their newfound 
knowledge out into the community, 
to challenge ‘conventional wisdoms’ 
and existing paradigms.  The design 
aims to provide for an interactive/
learning/experience-based solution for 
visitors, through tangible and tectonic 
architectural features. 

This project will explore how to 
design in this unique context and how 
architecture can be harmonious with 
its surroundings, without taking away 
from the proposed site’s existing natural 
beauty. Elements of the building aim to 
interact with, and react to, the tension 
provided by this dynamic setting, 
through tectonic elements.  The building 
solution will allow people to experience 
the estuary in new ways. 

The focus of this project is to create a 
connection between architecture and 
the marine/estuarine environment, 
while examining the dynamics of ‘the 
edge’, the space between land and 
water, and how people interact with 
it.  The project proposes to develop 
an architectural model that creates 
awareness of marine issues, thereby 
offering opportunities for collective 
community-based solutions.  It is 
anticipated that this project will enable 
people to feel, think and develop 
new belief systems around their use/
interaction with water.  This, in turn, 
will hopefully guide and motivate them 
to new environmentally sustainable 
actions.  

The architectural design challenge is to 
create a space which everybody can use 
and engage with.  This will showcase the 
fragility of the marine environment and 
create an awareness of water’s crucial 
role in mankind’s survival.  This project 
hopes to provide a new way of gaining 
awareness of water, and to integrate 
information and leisure.

1.3 Aims/Objectives 1.4 Scope & Limitations

Fig 1.3 - Venn diagram showing the 
three key areas requiring connection for 
this project
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 “Design is an iterative process of design 
and research, continuing until the 
design aims are met. This process is 
broken down into two parts:

- ‘Research for design’: this is the 
phase in which to gather critical 
knowledge to base the design 
on.  It will involve site analysis, 
critical analysis of literature 
and precedents based upon 
the ocean, such as materials, 
marine wildlife, landscape, 
current man-made marine 
structures, and our effects on 
nature. 

- ‘Research by design’: this is 
the fundamental phase of the 
building design.  It is a creative 
process of applying the research 
and knowledge into drawings, 
physical models, diagrams, 
3D computer modeling and 
documentation.

‘Research for design’ is often the first 
stage of the process, where you explore 
the surrounding theories to support 
the argument and look deeper into 
the site.  From here, it then develops 
into ‘research by design’, which helps 
answer the questions that have arisen 
while researching, and how they can 
be implemented into the physical 
architectural solution, whether it is 
through drawings or by making models. 
Both aspects are crucial, and should 
work hand-in-hand with each other, in 
order to gain a deeper understanding, 
or to find new ways of looking at certain 
aspects.”3 

3  As cited from a previous assignment, Briar Sutherland, 

“Assignment 3 - Research Proposal ‘The World Beneath The Waves’,”(Septem-

ber 2015). Page 16

1.5 Design Methodology

Fig 1.4- 1.10 - Mangroves of Te Whau 
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2.0 Existing 
Knowledge

Fig 2.1 - Mangroves of Te Whau at low tide exposing 
sedimentation and roots



18
19

The worlds of man-made architecture 
and the natural surroundings are 
mutually inter-dependent and, through 
an understanding of the two, creates a 
whole. 

These “two distinct worlds, the natural 
world with its intricate and delicate 
balances and the one of our own 
making, the man-made world, with a 
complexity of our own making”4, stand 
sometimes at odds with each other.  
However, “ultimately our understanding 
of nature configures the way we 
approach both the environment that we 
create and the environment in which 
our creations reside.  Thus our quest for 
understanding that we call ‘beauty’ in 
architecture and cities must become an 
inquiry into the intrinsic idea of nature 
as well.”5  

As architects, it is important to 
understand the nature of context and 
how our surroundings affect a design: 
for example, weather conditions 
(prevailing winds or sun angles), the 
location of a building in the site, or 
the natural forms that surround us, 
4  Norman Crowe, Nature and the Ideal of a Man-Made World; 

an Investigation into the Evolutionary Roots of Form and Order in the Built 

Environment (USA: Massachusetts Institutre of Technology (MIT) Press 

1995). Page 19

5  Ibid.page 7 

all guide our designs.  “Architectures 
can be embedded in a continuous 
landscape with gradual transitions 
from exterior and interior.  Through a 
committed engagement with landscape, 
architectures can be embedded in 
pedospheric (soil regime), hydrospheric 
(water regime) and biotic (organism 
regime) processes.”6 

Historically, architects often took these 
cues from nature.  Architects of the 
‘classical’ period used the golden ratio 
to create a framework of measurement 
systems upon which they based a 
building’s design, from the ratio of 
floor space to the height of windows 
or columns.  However, during the 
western movement of Post-Modernism, 
nature was seen as unimportant to 
design.  Post-Modern design treated the 
environment as secondary, as architects 
focused more on the technical aspect of 
design.

Today, however, design has swung 
back to embrace nature in all its forms, 
and, from a public good argument, 
sustainability is the ‘new black’.  Also, 
technology has advanced to such a 
level that designs such as Zaha Hadid’s 
6 Michael Hensel, “Non-Discrete Architecture,” in Perfor-

mance-Oriented Architecture: Rethinking Architectural Design and the Built 

Environment(United Kingdom: John Wiley & Sons Ltd, 2013). Page 38

as in the idea of primitive architecture, 
which restricts the decisions around 
materiality, while also simplifying floor 
plans and external or internal aesthetics.  
This simplicity hides the fact that these 
designs are actually extremely complex. 

He explains that the city (particularly 
Tokyo where he works and lives) is 
symbolic of an urban forest made of 
concrete and steel.  By bringing nature 
back into this dense man-made city, he 
seeks to balance the city and connect 
people back to their traditional mores.  
He explores this through tree and forest 
metaphors, which guide his building 
designs conceptually and figuratively.  

An example of his work is the House 
NA, located in the heart of Tokyo 
surrounded by dominant man-made 
structures. Here Fujimoto describes 
the building as if “moving from one 
branch to another in an artificially 
created forest...by stratifying countless 
furniture-scale floors in space on a small 
site in Tokyo, I create a kind of artificial 
thicket.”7 The building sits juxtaposed 
to the surroundings with a stark white 
appearance and open design, which 
allows the building to welcomes light in. 

By welcoming nature into his buildings, 
and blurring the boundaries between 
inside and out, this idea of a gradient 
7  Fujimoto, Sou, Sou Fujimoto- Architecture Works 1995-2015. 

Page 174

algorithmically inspired organic forms, 
which force the extremes of design, 
computer abilities and construction 
techniques, are now possible.  

Not all cultures responded so casually to 
the connection between nature and the 
man-made.  The symbiotic relationship 
of architecture and nature is particularly 
evident in Japanese architecture, both 
in historical and modern designs.  Some 
examples of Japanese architecture 
appear to have created a fine balance/
tension between taking cues from 
nature, and implementing these into the 
building subtly, or by wholeheartedly 
accepting and welcoming nature into 
architecture.  From religious beliefs to 
architectural design, some architects not 
only seem to understand this, but need 
this tension/balance with nature.
Two Japanese architects who exemplify 
this exploration of tension between 
nature and the man-made environment 
are Sou Fujimoto and Kengo Kuma.  
Fujimoto’s ideas of ‘Architecture 
as Forest’ and ‘Futurospective 
Architecture,’ outline his treatise on the 
importance of allowing nature to define 
architecture, while Kengo Kuma’s ‘Anti 
object’ is seminal reading on this topic. 

Fujimoto’s core design theories, as 
espoused in ‘Architecture as Forest’ 
and ‘Futurospective Architecture’, 
guide his design thinking.  He strips 
buildings back to their bare essentials, 

2.1 Architecture + Nature is core to the traditional Japanese 
design of in-between space, seen in the 
way traditional Japanese architecture 
uses sliding shoji screen doors.  These 
screens provide tension between inside 
and out, and can change the spaces into 
something more dynamic. The idea of 
allowing nature in can be seen through 
the open aspects of the building, or by 
allowing trees to grow within areas of 
the building. 

Fujimoto went on to say in his book, 
Futurospective Architecture, “This 
complexity is something between nature 
and artificiality. I aspire towards such 
architecture”8. 
Kengo Kuma follows on this idea closely 
with his theory, which guides most of 
his designs. Known as ‘anti-object’ he 
explores blurring the boundaries of his 
buildings with interior and exterior. 
By creating an ‘anti-object’ it allows 
for this to happen whereas designing 
architecture requires frameworks which 
limit the design stopping the dialect 
between nature and the man-made. 

These two architectural examples are 
key to understanding the next area of 
consideration to this design question 
–how can a city and/or building 
respond to its natural setting, and 
in this particular case an estuarine 
environment? 
8  Jörg Gleiter and Günter Küppers, Sou Fujimoto: Futurospec-

tive Architecture (Germany Walther König, Köln, 2013). Page 200

Fig 2.2 - Diagram of House NA depicting his ideologies about the building being a tree
Fig 2.3 - View of House NA from the street, Sou Fujimoto, Tokyo, 2011
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Architecture and water is an area 
of growing focus. As climate change 
impacts the earth and global population 
increases, there is more pressure on 
architectural solutions for densification. 
Water is beginning to, once again, play 
a more important role for architects, 
designers, academics and urban 
planners. 

As discussed in the 2015 Architecture 
Review article, Water, Water, 
Everywhere, by Phineas Harper, “Water 
is an incredible agent of change ... 
To avoid a watery grave and harness 
water’s potential, designers must 
become much more ambitious.”9  So 
why is this an area still so largely 
unexplored?

Phineas Harper states that “for 
centuries we and our cities have been 
shaped by water as we’ve clustered to 
riverbanks to trade, wash, travel and 
farm.  But now the moves with which 
we shape water will in turn become the 
great successes and failures of design 
in the 21st century.  Water may be 
one of the great challenges, but is also 
an unprecedented opportunity.”10

The challenge for many planners, urban 
9  Phineas Harper, “Water, Water Everywhere,” Water, Water 

Everywhere, Accessed 29th July,  http://www.architectural-review.com/

rethink/water-water-everywhere/8681394.article

10  "Water, Water Everywhere"

However, with “as much as 90% of the 
100 largest cities in the world located 
on water,”13 there is a new opportunity 
to use the open water landscape for not 
just enhanced densification, but also to 
incorporate the lakes, rivers, streams, 
harbours and bays into urban design, to 
create meaningful engagement with the 
watery environment. 

Building on water is not a ‘normal’ 
building concept.  However, the 
possibilities are significant and some 
rather experimental architectural 
practices, such as Water Studios in 
Holland, are bringing new concepts to 
the public’s consciousness.

This topic of water cities is growing 
some momentum in Auckland.  As 
far back as the 1970’s, New Zealand-
based architect and academic, Richard 
Toy, was discussing in his article, 
Auckland: Water City of the South 
Pacific, in 1977, that planning a city 
that incorporates its watery heritage 
and natural surroundings can really 
enhance the function of the city.  Forty 
years later, this discussion is still 
relevant considering what is distinct to 
Auckland’s identity “... is its wateriness.  
There is more sea than land.”14 

13  Ibid. Page 25

14  Richard Toy, “Auckland: Water City of the South Pacific “ 

Auckland at Full Strenght; Issues of the Seventies (1977). Page 69

in the city!  Water creates magical and 
exciting locations that strengthen the 
cohesion and sustainability of cities.  
Integrating water in urban planning is a 
unique formula: 1 +1 = 11”11. 

The Danes have been exploring the 
idea of water cities, with several design 
manuals now written collating views 
from planners, architects, landscapers 
and the government, in ways to help 
the city grow and become resilient to 
climate change and densification.  It 
looks at ways of improving the health of 
waterways, public spaces and the overall 
wellbeing of the country’s capital. 

Enhancing the functionality of a city is 
becoming increasingly a major factor 
in city planning.  “The prediction is that 
in 2050, 70% of the world’s population 
will live in towns and cities.”12  This 
intensification of the urban landscape 
can only be managed by changes in 
city planning rules for building density.  
However, sooner or later, the tried and 
true paths of either going up higher or 
going underground will result in either 
extremely vertical cities, or even more 
functions underground. 

11 Various, “Rethinking Urban Water for New Value in Cities 

- Sustainable Solutionsforintegratedurbanwatermanagement,” Rethinking Ur-

ban Water for New Value in Cities - Sustainable Solutionsforintegratedurban-

watermanagement, Accessed 29th July,  http://www.rethinkwater.dk/sites/

default/files/wp_rethinking_urban_water_for_new_value_in_cities_v2.0_0.pdf

12  Koen Olthuis & David Keuning, Float! Building on Water to 

Combat Urban Congestion and Climate Change(Amsterdam: FRAME 2010). 

Page 21

designers, landscapers, and architects 
is how to take the next steps.  For 
example, Auckland is a city bordered 
by two harbours, yet it appears we 
have ignored the economic and social 
potential of the isthmus, as people are 
more interested in treating the sea as 
just a pretty backdrop to recreational 
activities. 

Architects, in particular those in London, 
United Kingdom, and Amsterdam, 
Holland, have explored living on water 
on a smaller scale, with the traditional 
house boat.  They are always pushing 
boundaries, by developing this concept 
further as a way of fixing the housing 
crisis and densification, by expanding 
the cities’ urban footprint.  But this 
methodology is localised and is still a 
topic of debate, especially in regards to 
New Zealand issues, such as the heavily 
contested argument of ownership of 
foreshore and water. 

In parts of Scandinavia, however, the 
debate around water cities is becoming 
stronger, and a particular city where this 
is very topical is Copenhagen, Denmark.  
Here, architects and city council staff 
have realised the potential of water 
cities.  As Danish architect, Flemming 
Rafn Thomsen, of Tredje Natur, states, 
“Water is a prerequisite to all life, even 

2.2 Water Cities Toy felt water and waterways were 
things Aucklanders were neglecting 
and that it was easier to fill in or pipe 
the creeks, rivers and streams, or cover 
with concrete.  Toy said, “The harbours 
are loved but are being pushed further 
and further into the background as 
far as the daily comings and goings of 
more people are concerned.  They are 
disappearing beneath the rash of land-
road based pavilion buildings.”15  Access 
to the suburbs could be improved with 
the introduction and use of more water 
transport, instead of the traditional 
urban planning focus on land-based 
transport. 

Toy believed the publics’ view of 
water was that it was “relegated to the 
status of playground and view”16 and 
that, only when it could be something 
more, will there be stronger social and 
psychological ties in our society. 

As Toy says, “a switch in perception 
is involved, a recognition of the main 
harbours, the inland waterways and 
their innumerable bays as the main 
living elements of the city; as the place 
that it is, of residence, work, recreation 
and movement”17.

15  Ibid, Page 68

16  Ibid. Page 70

17  Ibid. Page 72

Toy proposed looking to our natural 
structure of water as a way to organise 
and plan Auckland city, by inhabiting 
bays to provide a better way of living 
and communities.  His vision of a future 
Auckland was to build towards the 
waterfront and create water as space, 
with buildings on the periphery.  He 
observed that cars and land motor 
transport overpower the human scale, 
so proposed reinstating waterways as 
a means of transport, with peripheral 
roads.  This could allow for people 
to have a choice between water and 
land transport through the city, thus 
improving the wellbeing of the city. 
Citizens would be able to live around the 
water, move on the water and play on it.

Today, there is a shift in perception 
back to our early marine heritage, 
taking into account peoples’ everyday 
lives.  Toy’s plan provided a basis for a 
better balance in the future growth of 
Auckland City and it would appear that, 
after some 40 years, his ideas seem to 
be gaining some interest.   

Fig 2.4 - Onehunga Foreshore taken around 1950 prior to 
motoway being built
Fig 2.5 - People enjoying one of Auckland's Beaches in 
Summer
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2.3 People + Water
The human form has gone through 
significant evolutionary changes since it 
climbed out of the primordial ooze and 
arrived on land.  Over this time, many 
cultures have turned their collective 
backs on where they came from.  From 
an evolutionary perspective, we may no 
longer be able to breathe under water, 
and our body is not adapted to being 
submerged in water continuously, yet 
the human form develops in the watery 
environment of a woman’s womb and 
our bodies, when born, are made up 
of 78% water, while the human brain 
is made from 80% water.  71% of the 
earth’s surface is water – it is a water 
planet, not a land planet, and that water 
also provides 50% of our oxygen.

Therefore, water continues to play 
a crucial role in our chemical make-
up, and affects how humans survive 
physically and mentally. 

For centuries, people have centered their 
lives in and around water.  Architects and 
urban planners traditionally encouraged 
the design of cities around water for 
social purposes, and the economic 
benefits of trade.  It is estimated that 
80% of the world’s population lives 
within sixty miles of a coastline, lake or 
other natural water source. 18

18  “Interesting Ocean Facts,” Interesting Ocean Facts, Accessed 

Sunday 18th September,  http://savethesea.org/STS%20ocean_facts.htm

The Romans, in particular, understood 
the importance of water, as evidenced 
in their artwork and public buildings, 
public bathing facilities and the 
introduction of aqueducts.  Clean water 
played a huge role in public health in 
terms of reducing illness and restoring 
health.  It also contributed to the social 
structure of Rome, as baths and wells 
became places for people to meet and 
discuss issues of the day. 

Our connection with water is also known 
to help human wellbeing, through 
psychological and physical tests.  Water 
is key to human survival, not just the 
need to drink water, but the effect water 
has on us emotionally.  Water calms us 
and allows us to connect back to nature.  
We, as humans, can so easily connect to 
water by strolling next to some, hearing 
the sound of waves lapping against the 
sand, watching the peaceful movements 
of it, or taking part in recreational 
activities like swimming, surfing or 
fishing.  These simple activities allow 
us to tap easily into our instinctive 
enjoyment of water.

Fig 2.6 - Swimmer diving into plunge 
rock pool

Water is also known for its natural 
healing properties.  The weightless 
nature of water, created by its relative 
density, supports the physical form 
and almost allows us to forget our 
worries.  Studies explored by marine 
biologist, Nicholas J Wallace, in his book, 
Blue Mind, demonstrate that, “We are 
beginning to learn that our brains are 
hardwired to react positively to water 
and that being near it can calm and 
connect us, increase innovation and 
insight, and even heal what’s broken.”19

Copenhagen City Council design staff 
are taking this a step further.  Part 
of the design proposition for future 
development is, “research shows that 
there is a clear connection between the 
physical activity level of humans and the 
experienced accessibility to nature – the 
easier the accessibility to nature, the 
bigger the desire for physical activity.  
Other research indicates that vacations 
or opportunities to engage with nature 
have a positive influence on the mental 
health of humans and on the reduction 
of stress.”20

19  Wallace J Nichols, Blue Mind(London: Little, Brown, 2014). 

Foreword. Page x

20  “Blue Plan for Copenhagen Harbour by Tredje Natur and 

Pk3,” Blue Plan for Copenhagen Harbour by Tredje Natur and Pk3,  http://

www.dezeen.com/2013/01/03/blue-plan-for-copenhagen-harbour-by-tred-

je-natur/

The sensation of floating and 
weightlessness is not easily achieved, 
apart from in water, so there are few 
architectural solutions where people are 
able to experience this sensation apart 
from using swimming pools or flotation 
tanks, or by being an astronaut.  Being in 
a swimming pool complex can “… offer 
an architectural experience otherwise 
unavailable to the terrestrially bound. 
This sensory exceptionalism does not 
stop at dislocation from gravity and 
the caress of water that facilitates, but 
extends to the domain of aural…..”21

Therefore, it would appear logical for a 
building design to focus its attention on 
water and provide a way for occupants/
visitors/users to retreat from work, as a 
way of calming their mind.  This is what 
this project aims to achieve - providing 
an architectural solution, which allows 
people to connect back to their watery 
surrounds and experience pleasure 
from it. 
21  Tom Wilkinson, “Typology: Swimming Pools,” Typology: 

Swimming Pools, Accessed 29th July,  http://www.architectural-review.com/

archive/typology/typology-swimming-pools/8686167.fullarticle
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Fig 2.9 - Maori people weaving and 
assembling crayfish pots

Fig 2.8 - Maori woman holding her 
catch of fish on the rocks

Fig 2.7 - Maori man and his catch

2.4 Maori + Water
In New Zealand, the cultural heritage 
of Maori has an impact on design and 
thinking.  Maori are very closely linked 
to water and nature.  Maori and their 
ancestors believe that the sea was the 
‘foundation of life’.  The sea is part of 
many of their myths, including that of 
Maui, who is said to have fished up the 
North Island, with a hook made from his 
grandmother’s jawbone.  Maori believe 
that their ancestors came from the sea, 
where Tangaroa, the God of the Sea 
lives, and whose children are fish, which 
support life.  

Maori believe that water has an energy 
possessing a myriad of characteristics, 
shapes and natures. For them, water is 
the foundation of life and death.  There 
is a fine line between water upholding 
life, while also able to bring terrible 
destruction and take life.  This is linked 
to the saying ‘te taha Wairua’ which 
translates into ‘the spiritual plane’ or 
‘the dimension of two waters’.22 

22  Te Ara - The Encyclopedia of New Zealand, “Water as the 

Source of Life,” Water as the Source of Life, Accessed Wednesday 14th 

Spetember http://www.teara.govt.nz/en/tangaroa-the-sea/page-5

‘Te taha Wairua’ is said to refer to the 
fundamental dimensions of all life and 
this energy takes the form of water, 
which closely links to Spirits Bay, 
Northland, where two pieces of water 
– the Tasman Sea and the Pacific Ocean 
- meet, and it is believed the spirits of 
the newly deceased depart from on their 
journey to Hawaii’ki.
 
Maori commonly describe the sea as 
calm and refreshing, boisterous and 
masculine, or extremely dangerous.  Te 
Reo Maori reinforces the importance 
of water, as there are many words to 
describe different states and types of 
water: 

- Waikino – Dangerous and rough 
water

- Waitapu – Sacred water used in 
ceremonies and blessings

- Waimaori – Fresh water 
- Waitai – Sea water
- Waimanawa-whenua – Water 

from under the land (thermal)
- Waikarakia – Water for ritual 

purposes
- Wairarapa – The glistening 

waters 
- Waitemata – Water of obsidian23

23  The site for this project is located within the Waitemata 

(Auckland Harbour), which literally translates as ‘water of obsidian’. This 

term is linked to the volcanic geography and landscape and the qualities of 

the rock. Obsidian is a volcanic glass, often black, which sparkles and shines 

under the light, much like water does when the sun rays hit it and reflects off 

the angles of the surfaces.  

In 2011, ‘The Marine and Coastal Act’ 
was passed, which changed some of 
the laws around Crown ownership 
of foreshores and seabed to ‘no-
ownership’.  This allowed the Maori to 
have exclusive “customary interest”, but 
didn’t prevent existing rights and uses 
to stop, such as swimming, fishing and 
other recreational activities.  Customary 
interest is concerned with certain 
activities such as waka launching or the 
collection of hangi stones, which have 
been done since before 1840 (when the 
Treaty of Waitangi was signed), or the 
customary marine title over a specific 
marine or coastal area in the time since 
1840. 

For Maori, the waterways and ocean 
were the main source of resources 
and food, which were abundant when 
they first discovered Aotearoa (New 
Zealand).  Water also provided trade 
routes between iwi and allowed them to 
provide easily offerings for hospitality, 
when travelling to other iwi. 

Today these beliefs are still vital to 
Maori.  Due to depleting fish numbers, 
Maori were the first to encourage bans 
to restrict fishing in certain times of the 
year, by controlling the types of species, 
or sizes of fish or shellfish caught.  
Maori also introduced restrictions 
relating to certain practices, which were 
polluting fishing areas with human 
waste, and rules preventing damage 
to fishing grounds with nets and lines, 
for example, the banning of sacks and 
baskets being dragged over shellfish 
beds.

In recent years, there has been much 
debate around the ownership of the 
foreshore and seabed, especially after 
the introduction of ‘The Foreshore and 
Seabed Act 2004’, which stated that the 
Crown owned all land.  However, many 
Maori groups and iwi believe they own 
this land due to historical possession 
and under their rights outlined in the 
Treaty of Waitangi. 
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2.5 Theories 
Summary  

Key ideas for this project, following a thorough analysis of existing 
academic knowledge and the theories which run adjacent to the questions, 
are:

- taking cues from the surrounding context to govern the design, 
such as natural forms and materiality. 

- scientific research demonstrates that people and water are more 
closely linked than previously thought and this factor should 
be highlighted in the design.  Water is crucial to culture, social 
settings, health and our economy, so incorporating water into our 
architecture is important.

- focusing our views towards water and exploring how our 
waterways can be valuable assets to society. They are useful 
portage routes, recreational spaces, and, by understanding and 
appreciating this, people may be able to see the real value water 
has for them, both mentally and economically. 

Fig 2.10 - people swimming amongst 
the rocks
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29Fig 2.11 - Precedent studies and the way they interact with water 

2.6 Precedents The following section explores and analyses a handful of architectural precedents, 
which demonstrate similar qualities to this project.  They actively engage with 
a marine setting, and create an interactive experience for/with the occupants, 
through awareness and research about water.  In particular, these precedents focus 
on aquariums, ocean/leisure pools and industrial facilities. 

It is important to gain an understanding of various architectural solutions, whether 
successful or not, in aiding this design project. 

Each precedent is briefly described and tested against a set of criteria describing 
how the building interacts with water.  The criteria chosen are:

- Connection to water – does the building create a separation between land 
edge and water, or does it encourage water through the structure? Where is 
it located on a site? 

- Journey - does the building create a sense of journey through the structure 
to help with gaining an aquatic awareness or to evoke emotion?

- Immersion – is the building affected by tidal fluctuation or is it located 
above the high tide mark? 

- State of flux – do any elements experience change throughout a day?
- Weightlessness - does the building dominate the site? Does it have a sense 

of buoyancy/lightness?
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2.6.1 The Ocean pools of Sydney, Australia 
Architect – Various and unknown 
Location – New South Wales Coastline, Australia
Date – Various
Concept - First designed in the early 19th century, ocean pools became quite prolific along the coastline in countries where 
the sea is too rough, dangerous, or there is a lack of natural sandy beaches.  Ocean pools are most well known in Australia, 
especially along the Sydney coastline, with the most popular being the Bondi Iceberg Club, and have recently been the 
focus at the Australian Venice Architectural Biennale pavilion.

These man-made structures in the rocky coastal outcrops provide protection from the unpredictable motion of the sea, 
dangerous wildlife, and act as safe points between land and sea. 

The pools allow people to engage with nature and the marine environment through a protective barrier, providing a high 
level of connection to the sea, without being fully immersed in it.  The pools provide a level of tension and connection at 
high and low tides.  Ocean pools are particularly dynamic spaces and experience the different states of the sea, from waves 
crashing against the walls to a calmness at low tide.  They blur the edge between ocean and public facility. 

Ocean pools vary in scale and style.  They generally are more authentic if they are naturally formed, allowing the context 
to speak for itself, with the addition of rough concrete walls creating a divide and rocky walkways, with stairs often worn 
away by wave action.  They give the appearance of large-scale rock pools, but these ones are for human occupants, and 
sometimes home to stranded marine life at low tide.

Fig 2.15 - Bronte Beach Ocean pool , 
Sydney 

Fig 2.14 - Birdseye view of 
Maroubra Mahon Pool

Fig 2.13 - Swimmers enjoying Bronte 
Beach Ocean Pool

Fig 2.12 - Birds eye view of 
Bronte Beach Ocean pool

Fig 2.16 - Bondi Icebergs Ocean Pool 
with swimmers as waves hit the side
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2.6.2 Leça Swimming Pool
Architect – Alvaro Siza
Location – Leça de Palmeira, Portugal
Date – 1966
Concept – Leça Swimming Pools is one of the world’s oldest architecturally designed ocean pools and remains one of the 
most popular.  These man-made pools are designed to reach out to the ocean and blend into its natural surroundings 
along the Atlantic Ocean coast.  Architect, Alvaro Siza, made minimal changes to the existing rock formations and worked 
to reduce the impact on the landscape, creating a harmonious and dynamic connection between the natural and the 
architectural solution. Similar to the ocean pools in Australia, the design of the Leça Pools has allowed for people to have a 
strong connection to the ocean, without full physical immersion, through an architectural solution.

The use of concrete and low walls helps support this feeling of connectivity.  The ocean sightlines aren’t obstructed and 
there appears to be a seamless transition between the two; an illusion of people being immersed in the ocean waters.

“The intention of blurring the oceans edge not only enhances the swimmer’s feeling of expanse, but also blurs the 
understanding of the man-made limit”.24  It allows for the building to sit complementary to the site and not to detract from 
the coastline, while also providing a sense of weightlessness, as the structure does not sit heavily on the rock formations. 

Another important feature of the building and pools is how Siza has created a sense of journey through spaces and how 
this plays on the human senses.  The building is positioned to be recessed from the road, allowing passersby to still enjoy 
the view of the ocean. 

However, visitors are guided down a concrete ramp into public amenities such as changing rooms and, from here, along a 
series of ramps and platforms that obstruct certain views and guide them towards the pools. These obstructed views allow 
visitors to appreciate the sound of the sea, before they can see it, creating to a sense of wonder and discovery.  
 
24  Sofia Balters, “Ad Classics : Leça Swimming Pools / Alvaro Siza,” Ad Classics : Leça Swimming Pools / Alvaro Siza, Accessed 29th July,  http://www.archdaily.com/150272/ad-classics-leca-swimming-pools-alvaro-siza

Fig 2.20 - swimmer enjoying the Leca 
Swimming

Fig 2.18 - view from the pools up at the 
entry building

Fig 2.19 - view of the childrens and 
main pool from walkway 

Fig 2.17 - Entry to the Leca swimming 
pools

Fig 3.21- Largest of the Leca Swimming pools show-
ing that harmonious connection between pool and 
ocean 
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2.6.3 Therme Vals
Architect – Peter Zumthor 
Location – Graubünden, Switzerland
Date – 1996
Concept – Therme Vals is built over a thermal spring on a mountain side.  The building is recessed into its surrounding 
context, creating a cave-like grotto.  Working closely with the natural surroundings, Zumpthor has included local 
materials, for example, the slaked stone taken from the area.  However, in contrast to the aquariums, due to the Therme 
Vals’ position, the building is unable to experience any levels of flux and sits quite heavily within the site. 

The minimalist design of the building is predominantly focused on water, light, and stone, rather than the programmatic 
requirements of a spa and sauna.  Zumthor’s design reduces the qualities of bathing and elevates how we interact with 
water, providing a strong connection with the thermal waters.  

An important design feature is the journey through the building and the baths.  Zumthor has designed the building with 
an informal layout of internal spaces, and circulation paths with undetermined points, allowing visitors to explore and 
experience areas for themselves.  There is no distinguished route of movement, however, Zumthor has controlled the 
perspective and sightlines and how visitors view spaces. 

“The meander, as we call it, is a designed negative space between blocks, a space that connects everything as it flows 
throughout the entire building, creating a peacefully pulsating rhythm.  Moving around this space means making 
discoveries ... everyone there is looking for a path on their own.”25

Zumthor plays heavily on the idea of light and darkness and the way in which light plays on surfaces from water or light 
wells, allowing for a more tranquil and intimate setting, and allowing users to experience a true appreciation of the effect 
water has on the mind and body. 

25  Arch Daily, “The Thermal Vals/ Peter Zumthor,” The Thermal Vals/ Peter Zumthor, Accessed 29th July,  http://www.archdaily.com/13358/the-therme-vals

Fig 2.25 - exterior pool showing the 
building within the context

Fig 2.24 - exterior pool 
showing the building with-
in the context

Fig 2.23 - Relaxation spaceFig 2.22 - Threshold between interior 
exterior of the baths

Fig 2.26 - Interior pool showing techniques of 
guided sightlines through the use of walls
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Architect – JSD Architects and Klar
Location – Copenhagen, Denmark
Date - 2014
Concept – Kalvebod Waves is located on the west end of the Copenhagen harbor, next to a series of tall office towers 
and the Islands Brygge.  The area had become devoid of any public life and interaction, due to its historical industrial 
background and the existing large office towers, that cast long shadows on the ground. 

Architects JSD and Klar Architects designed a structure that was oriented towards the harbour, providing a space for 
people to interact with water in multiple ways and allowing for a strong connection to water, without a heavily defined 
program. 

The structure consists of two main triangular plazas, which extend out onto the water, their shape and position based 
upon the shadows cast by the buildings during the day and wind conditions.  The design is made up of a series of 
undulating bridges and promenades that rise out of the water like waves.  These shapes allow people to interact with the 
spaces differently and to experience a different journey, depending on how they want to use the space - from walking, to 
diving off the platforms, or sitting on them.
The piers allow for a range of flexible public spaces, providing for an active watery landscape able to accommodate 
various water-related activities.  There is space for canoes, docking for boats, event space, diving platforms, enclosed 
pools, benches to sunbath, and more.

The architects also designed the complex to connect with the existing buildings and spaces, such as Copenhagen’s 
famous amusement park, Tivoli Gardens, along with roads, infrastructure and the train station.  By doing this, the whole 
structure acts as a hub, connecting the maritime to the city.

This project is a clear example of how public architecture can orientate itself back to water and create a bustling urban 
space in an area which was once ignored. 

2.6.4 Kalvebod Waves

Fig 2.30 - People walking around 
Kalvebod Waves

Fig 2.29 - undulating forms of the 
ramps providing spaces for uses defined 
by the user

Fig 2.28 - people enjoying the spaceFig 2.27 - View down to the space from 
office towers

Fig 2.31 - Kalvebod Waves within context and 
showing the industrial typologies surrounding it 
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2.6.5 Swansea Lagoon project
Architect – Juice Architects
Location – Swansea, Wales, United Kingdom
Date - Unbuilt 
Concept – Swansea Lagoon has one of the strongest tidal ranges and can experience up to 10 metres of change.  The tidal 
lagoon and visitor centre have been designed to harness this strong ebb and flow of the tide to generate renewable energy, 
which is later converted into electricity.  This practical element to the design provides a strong connection to the water, 
both from a public experience perspective, but also with the use of water for Swansea’s infrastructure.  

If built, this project would be the first man-made, energy-generating lagoon, with a capacity to generate 14 hours of 
energy every day for over 155,000 homes in Swansea.  By harnessing the tidal power, the structure and visitor centre 
experience the day-to-day state of flux that the tide provides, creating a unique experience for visitors every time they 
visit. 

The offshore visitor centre is based on the concept of the ‘oyster’, which is commonly found in the area, and the form 
of overlapping shells to protect it from the wind and waves also captures interesting views of the bay.  The building is 
designed to act as a visitor, cultural and education centre, while also housing public galleries, lecture halls, a café and 
exhibition spaces, along with an artificially constructed rock pool.  
The visitor centre is designed to be located out in the harbour, linked by a boardwalk back to the Bay, which would allow 
for visitors to get a sense of journey out over water. 
 
Despite the positive benefits of the natural power source, the Swansea Council has serious concerns about the 
environmental impact particularly silting, sand dredging and potential impact on fish life.
The concept behind the lagoon and building is good, but there appears to be no connection between marine and 
education, along with the potential for serious risk to the ecosystem. 

Fig 2.34 - perspective of the walkways 
around the lagoon 

Fig 2.33 - conceptual sketch of the 
Swansea Lagoon projext

Fig 2.32 - interior perspective of the 
visitor centre

Fig 2.35 - External perspective of the visitor 
centre and man-made rock pools
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Fig 2.36 -seamless sightlines of Whylie's 
ocean pool and the Tasman Sea

2.7 Precedent 
Summary  

Further exploration into the existing 
architectural solutions suggests there 
are some areas of particular interest to 
consider and implement into a design. 

In respect of the thesis question, 
aquariums would appear to be the most 
obvious building typology, which allows 
human interaction with water and the 
marine environment. 

However, the main focus for aquariums 
is often on the economic benefits, 
while some do try to make technical 
information accessible by the use 
of unsophisticated language, simple 
concepts, cartoons and gimmicks. 
These methods can create an artificial 
visitor experience about the marine 
environment.  The information can be 
too simplistic and they don’t necessarily 
take away a full understanding of the 
water and human impact.  Staying away 
from this type of typology is therefore 
crucial.  The design and focus must be 
more on the visitor interaction and their 
ability to develop their own program. 
From there, people will gain awareness 
in an informal manner.  Creating 
an immersive and tangible (three-
dimensional) design will allow people to 
experience the marine ecology in a new 
way.

Therefore, from these precedent studies, 
the following key points are important 
to incorporate in a new design concept: 

- Light and water - how water 
plays against materials and the 
way both interact with spaces.

- Tension between water - how 
water changes due to tidal 
movement, wind, weather 
and how it interacts with 
architecture, or how people 
interact with it.

- Tidal pools - a safe environment 
of physical interaction.

- The choice of materiality - in 
particular the use of concrete or 
stone giving it the ability to sit 
harmoniously in the context.

- Tidal windows - bridging the 
gap between tides, allowing 
for interaction through the 
visual senses, while creating 
experiences instead of being 
fully immersed in water.  
This provides a new way of 
interacting and viewing water. 

- Circulation - creating a journey 
that plays on the five senses and 
way-finding.

- Harnessing the surrounding 
water into the architectural 
solution such as tidal power or 
filtration.
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3.0 Context
Fig. 3.1 - Under the Rata Street bridge 
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In deciding on a site, a series of criteria were used:

- The most important site features are the intertidal zones, 
allowing for people to observe and engage with these 
tensions of water movement. 

- The site is to be located along Auckland’s coastline and 
foreshores. 

- The site must be easily accessible to the public in order to 
encourage stronger environmental awareness. 

- Developing the tension between architecture, water and 
people by considering a more polluted area of water in 
Auckland. 

Possible sites which meet some or all of these criteria include: Cox’s 
Bay, Meola Reef, Tamaki Estuary, Orakei Basin and the West and 
South Auckland estuaries in Rosebank, Onehunga and Puketutu 
Island. 

A mapping series has been done of the Auckland Isthmus, including 
both the Manukau Harbour and the Waitemata Harbour, in order 
to better understand Auckland’s coastal conditions and what the 
current state of the waterways and harbours is:

3.1 Site Criteria & 
Evaluation

Fig 3.2 - Auckland's level of use map 

- Levels of use:  Auckland is 
identified as a water city due 
to its connection with the 
ocean, estuaries, rivers and 
streams, and how it contributes 
to our sense of place, e.g. 
‘City of Sails’. Many Auckland 
residents enjoy the Auckland 
beaches, coastline, wetlands 
and streams for boating, 
swimming, fishing, surfing and 
many more activities. There 
is a strong level of use around 
the mouth of the Auckland CBD 
and North Shore (the site of 
the Ports of Auckland and the 
main entrance to the Auckland 
Gulf for recreational boats and 
cruise ships).  Therefore, in 
choosing a site, it is important 
to stay clear of these high 
use areas and look for a site 
which would provide for less 
disruption of current activities 
in the harbour.
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- Water conditions (polluted 
areas):  Despite Auckland being 
considered a water city, it is 
however, affected by high levels 
of pollution and unsanitary 
water conditions. The blue 
in the diagram indicates high 
levels of pollutants. However, 
these beaches and waterways 
are still largely open to the 
public.  The black markers show 
the beaches in Auckland which 
have been closed to the public 
and are unsafe for swimming 
due to high levels of bacteria 
and pollutants.  For this project 
it will be interesting to explore 
a polluted site and provide a 
space for people to use without 
being affected by polluted 
water.

Fig 3.3 - Auckland's Water conditions 
map with a focus inregards to poluuted 
areas

Fig 3.4 - Auckland's Tidal levels map

- Tidal Levels:  Auckland’s 
harbours experience some of 
the highest and most extreme 
tidal ranges in all of New 
Zealand.  For example, some 
areas experience ranges of 
up to 3.5 metres.  Auckland’s 
harbours are made up of 
shallow seabed depths in 
certain areas, meaning a 
significant amount of the 
Manukau and Waitemata 
harbours are fully drained 
at low tide.  A preferred site 
would experience these tidal 
movements throughout the day 
in order for the visitors to gain 
an understanding of how the 
harbour moves and fluctuates. 
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- Intertidal zones:  Auckland’s 
coastline is predominantly 
classified as intertidal and 
is strongly influenced by 
tidal rivers or estuaries.  
As mentioned previously, 
Auckland’s inner harbours 
are rather flat so the mudflats 
are covered by mangroves, 
and saltmarshes also flourish 
in these conditions.  These 
intertidal zones experience 
extreme change and generally 
empty out for large amounts 
of time revealing heavy 
sedimentation.  Therefore, 
in choosing a site it will be 
important to look at these 
areas, as they provide levels of 
interest for how the building 
experiences these tidal 
fluctuations. 

Fig 3.5 - Auckland's Intertidal zones Fig 3.6 - Auckland's Marine ecologies 
map

- Marine ecological zones:  The 
protection and preservation 
of existing marine areas in the 
Auckland harbours is crucial to 
the project.  Existing ecology 
rich areas have been explored 
and it is important to design a 
building that will have limited 
negative impact on the flora and 
fauna, yet provide opportunity 
for people to gain a close 
encounter with Auckland’s 
aquatic wildlife.  The map 
indicates all of Auckland’s 
significant ecological areas of 
the Waitemata and Manukau 
Harbours. 
The dark blue outline indicates 
Auckland’s only marine reserve 
along the Te Atatu causeway 
called Pollen Island Marine 
Reserve, a no-build zone. 
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Fig 3.7 - Abstract drawings to depict 
different types of ecotones 

3.2 Intertidal 
Zones

A particular area of interest in the 
project is ecotones.  These “are where 
two distinct ecosystems overlap or 
grade into another ...  Ecotones are 
typologically unique ecosystems 
connecting two distinctly different 
plants and animal communities, and the 
physical characteristics that support 
those communities.  These zones are 
more than just zones of transition.  
They are areas of disturbance ... often 
zones of conflict... They are ecologies in 
tension...”26 

The abstract set of drawings explores 
ways of visually representing different 
ecotones.  For example, some of the 
shifts between an ecotone are subtle 
and gradual, whereas others are more 
distinct and harsh.  The points are which 
these ecotones meet creates interest 
and tension.  These are areas of interest 
as wildlife has to coexist and adapt to 
these possibly more dynamic habitats.  
However, these are also points at which 
conditions can be harsh, e.g. change in 
water density or salinity, or transition 
from land to water.  

An important example for a marine 
ecotone in relation to this research 
project is the intertidal zones.  These 
zones guided the direction of site 
selection (see 3.1). 
26  Ann Pendleton-Jullian, “Design Education and Innovation 

Ecotones,” Design Education and Innovation Ecotones, Accessed 29th July,  

https://fourplusone.files.wordpress.com/2010/03/apj_paper_14.pdf

Intertidal zones are also known as the 
foreshore or seashore (this is the littoral 
zone) and are commonly represented 
as estuaries, rock pools or mangroves.  
It is this area that is above water at 
low tide and under water at high tide.  
This habitat is one of the most dynamic 
spaces in the marine environment.  It 
is always in a state of flux/change due 
to the four (two high and two low) 
tidal movements during 24 hours.  
Intertidal zones experience both ends of 
extremes in terms of temperature, wave 
movements (calm to rough), exposure 
to air for long periods of time, salinity 
levels and wind. 

Wildlife living in these zones includes 
oysters, limpets, periwinkles, snails, 
mangroves, algae and crabs.  They have 
all adapted to this unique and extreme 
environment developing methods of 
water storage in their shells, suction to 
the rock face so they cannot be moved 
by the flow of water and the colouration 
of their shells (in most cases white) to 
reflect sunlight.  It appears the entire 
flora and fauna in intertidal zones have 
some sort of hard exterior (whether 
it’s a hard shell or leathery leaves) 
which protects a soft centre.  These 
intersections of ridged/soft/fragile/
hard reinforce the concept of tension 
between these two distinct worlds.
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Fig 3.11 - Sedimentation build up in Te 
Whau as seen at low tide

Fig 3.9 - Mangroves at Orakei Basin, 
Auckland at high tide

Fig 3.8 - Mangrove shoots in Orakei 
Basin, Auckland 

Fig 3.10 - Mangroves at Orakei Basin, 
Auckland 

3.3 ‘Awkward 
Forest’27 – The 
importance of 
Mangroves
27  A casual but very accurate description given by Philippe Campays 

which arose in discussion during the second design critique on Monday 30th May 

2016

In terms of ecological value, mangroves 
provide erosion control, slowing of 
water thus reducing wave impact, 
shoreline protection and prevent 
sedimentation from entering the 
harbour.  They are also important 
habitats for wildlife such as birds, fish 
and invertebrates, as they provide 
protection and allow juvenile marine 
life to flourish.  These biological 
communities contribute to the overall 
health of the ecosystem. 

However, each case is different.  The 
removal of mangroves should be 
questioned: is it more for a public 
amenity or the improvement of the 
environment?

The public perception of mangroves is 
often polarised.  The public believe that 
mangroves are an unwanted nuisance 
and their spread, unreasonable.  
However, the spread of mangroves is 
accelerated by human activity causing 
the buildup of sedimentation that is 
being carried into our estuaries from 
past and present land use. 

Mangroves can unfortunately restrict 
people’s access, use and enjoyment of 
the coastline, so the main reason for 
removal is that they are a perceived 
visual eyesore and create a separation 
between the shore and waterline.  
Certainly, they can create muddy 
landscapes, not ideal for recreation, 

culture and ecological purposes.  This 
perception is perhaps misguided, as 
historically Maori found mangroves 
were of cultural significance, especially 
as a food source.  Mangroves were 
abundant in shellfish and some parts 
of the tree were used for building 
materials. 

Currently, most management solutions 
for mangroves involves the removal of 
them, as is currently being discussed for 
Hobson Bay, Orakei, Auckland.  The idea 
of removing swamp-like landscapes is 
not new, as seen in the urban expansion 
of Christchurch, which was built on a 
swamp, or the Hauraki Plans, which are 
now highly engineered pieces of farming 
landscape. 

There is, however, a lack of any written 
documentation around what the general 
effects truly are of mangroves on the 
environment.  Yet there is a perhaps 
unfounded expectation that, once 
removed, the land may return to its 
original form.

This debate of our perception versus 
the understanding of these ‘awkward 
forests’29 will need to be addressed in 
this project, especially how the public 
will interact with them, while also 
providing a connection or sympathetic 
architectural solution with them. 
29  A casual but very accurate description given by Philippe 

Campays which arose in discussion during the second design critique on 

Monday 30th May 2016

The Avicennia Marina, Subspecies 
Australasica or Manawa Mangrove28 
is unique to New Zealand’s coastline 
and is classified as an indigenous 
species of flora in New Zealand.  It 
has been growing on our waterways 
and shorelines for around 19 million 
years.  Mangroves are located in 
intertidal estuaries.  Estuaries are 
transitional zones between two different 
environments and allow for connection 
back to the sea. 

Unfortunately, mangroves have been 
misrepresented, misunderstood and 
thus mismanaged in New Zealand.  Their 
ecological value is still heavily debated 
and the public has a strong negative 
perception about them. 

28  Information taken from Dr Sharon De Luca, “Mangroves in 

Nz – Misunderstandings and Management,” Mangroves in Nz – Misunder-

standings and Management, Accessed Wednesday 14th September,  http://

www.boffamiskell.co.nz/downloads/publications/mangroves-in-nz-misun-

derstandings-and-management.pdf 
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55Fig 3.12 - Map of Te Whau and showing the route 

travelled by Maori from the Waitemata to Manukau 
Harbour 

urbanisation of West Auckland.  The Te 
Whau catchment still remains a light to 
medium industrial area and is an up-
and-coming suburb of Auckland, with 
a focus on the growth of the New Lynn 
area.  

The sheltered waterways of Te Whau 
traditionally provided people with 
recreational opportunities such as, 
swimming, fishing and sailing.  Te Whau 
is classified as an estuary and was 
once teeming with wildlife.  Te Whau 
provided a safe home for native birds 
such as tui, kingfisher, pukeko and wood 
pigeon, or fish like juvenile snapper, 
flounder and some freshwater fish and 
other small marine life like crabs or 
snails. 

However, due to a lack of understanding 
about water pollution, the damage 
caused by run-off, increased population 
growth and the dumping of rubbish, 
Te Whau has become increasingly 
neglected and left to ruin.  Due to the 
introduction of motorised vehicles, 
upgraded roads and the railway, Te 
Whau has ceased to be a transport 
route.  The people of Auckland have 
chosen to turn their backs on what was 
once a bustling water way that had 
contributed significantly to the success 
of Auckland’s growth, and have instead 
taken to the land routes.

3.4 Prefered Site - 
The Whau
Auckland is the largest city in New 
Zealand and has a unique geography.  
There is more water than land in 
Auckland, yet water is unfortunately 
largely ignored in most urban designs.  
A prime example of this is the area 
bordering Te Whau. 

Te Whau is 29.4km2 in area and is 
5.7km long from the source of the Whau 
Stream to the Waitemata Harbour, 
and at its widest part is 800m wide.  
Several of the smaller waterways are 
now encased in pipes.  The catchment 
includes the following suburbs: Te Atatu 
South, Glendene, Kelston, Titirangi, 
Titirangi North, Green Bay, New Lynn, 
Glen Eden, Avondale, Blockhouse Bay 
and Mt Albert.

Historically, Te Whau played a major 
role for Maori tribes of the area.  Te 
Whau is known by the local Maori as ‘Te 
Wao nui o Tiriwa’ or ‘The Great forest 
of Tiriwa’, because of the abundance of 
‘Whau’ trees in the area. 

Te Whau bisects what is today West 
Auckland and created a highway 
connecting the Waitemata Harbour 
and the Manukau Harbour, allowing 
for Maori to travel across the Auckland 
Isthmus.  Te Whau provided a rich 
source of seafood and plant life: there 
were large trees to build waka or houses 
and it became home to many subtribes, 
due to its ease of access.  The Whau 
tree was commonly used by Maori for 
weaving into fishing nets, and they 
wrapped their babies in the large leaves. 

In the early to mid-1800’s, with the 
European settlers (Pakeha), the area 
became a focus for economic growth 
and urbanisation.  Te Whau not only 
provided a place of recreation, but also 
was the gateway to the west for the 
transportation of people and goods. 

Te Whau suffers heavily from pollution, 
as it has historically been an area of 
sustained industrial use since early 
European times.  In 1861, the first brick 
factory was opened and, by 1865, Te 
Whau had become a bustling waterway 
with five ports and several more 
brick and leather tanneries and stone 
factories lining it.30  Te Whau allowed 
for ease of movement to the Auckland 
CBD and the transportation of goods.  
It became an area of major economic 
success and provided for the growth and 
30  Jo Mackay, The Whau - Our Streams, Our Rivers, Our 

Backyards(Auckland: Waitakere City Council, 2001). Page 18-19
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Fig 3.13 - Natural context of Te Whau 
Map and important built-forms 

In order to understand the extent of 
the Te Whau catchment, a series of 
maps have been drawn, which explore 
the natural context and significant 
buildings, infrastructure, access and 
building typologies. 

Fig 3.14 - Building typologies of Te 
Whau Map 
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Fig 3.15 - Infrastructure of Te Whau 
Map 

Fig 3.16 - Access Routes for Te Whau 
map with focus on cars, bus and cycling 
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3.5 Summary  The mapping of Te Whau, identifies 
areas of particular interest:

- a strong divide between the 
typologies in terms of home-
life vs work-life.  The Rosebank 
Road peninsular is made up 
of light-to-medium industrial 
typologies, whereas from Te 
Atatu South to New Lynn it 
is residential.  This ‘zoning’ 
or clustering follows the 
modernist method of urban 
planning, but there could be an 
option of creating a connection 
to these areas, considering 
there are residents who are 
likely to work on the Rosebank 
Road peninsular. Access to 
either side of Te Whau requires 
residents to take a long route 
around it, when there could be 
an option of exploring a more 
direct route.  So, looking at 
the holistic design of mixed-
use housing and planning, 
combining work and living, 
this project will take cues from 
these ideologies. 

- a lack of connection to Te Whau.  
Most houses are facing away 

from it, or views are blocked 
by trees.  Given the common 
perception of mangroves, the 
Council would fill it in and 
build housing, if they had their 
option.

- minimal space for people to 
interact.  Despite there being 
33 Council parks, these aren’t 
very family focused.  They are 
large open sports fields, with no 
walkways or play grounds for 
children to use.  Currently, very 
little planting has been done.

- The Council has tried to 
implement some public walks 
and spaces, but these appear 
rather disjointed.  Walkways 
lead to nowhere, are unused 
and appear and feel awkward.  
The Kurt Brehmer Walkway in 
particular is very unsuccessful.  
Located behind industrial 
warehouses and factories, it is 
only accessible via two entries, 
requiring vehicles to get to.  
All these disjointed walkways 
could become connected via 
a new addition to create a 
circular route through and 
around the mangroves. 

Fig 3.17 - Seperation of the two sides of 
Te Whau 

Fig 3.18 - Creating a connection back to 
Te Whau 
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4.0 Design 
Process

Fig 4.1 - View of the estuary from the West End rowing 
club where the wharf is being used for fishing
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4.1 ConnectionsThe main focus of this section is the 
process of identifying where the 
possibilities of water and recreational 
benefit can co-exist.  This unfolded 
through the use of three key design 
strategies to unlock the potential 
of connecting architecture and 
water.  Inspiration was taken from 
Copenhagen’s, ‘How to Water’ plan.  
These three strategies are; water 
surfaces, edges and connections. 

Firstly, the design solution explores 
the question of connections along and 
across the estuary and how the whole 
catchment of Te Whau can be connected.  
By taking into account all the knowledge 
found through mapping Te Whau in 
section 3, it appeared the project was 
becoming more than just a building 
and, to successfully answer the thesis 
question, the design had to consider 
the macro-scale.  Hence the need for a 
masterplan to be designed.  

The estuary has many places which are 
disrupted and come to ‘dead ends’ or 
stop/prevent continuous movement.  
This section will explore ways of 
strengthening the connections and 
possibilities for people to engage with Te 
Whau, to restore its historical role as a 
vibrant hub of West Auckland. 

Fig 4.2 - Sketch drawing of Te Whau and the considerations 
needed to be made for a masterplan 
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The masterplan focuses on the 
connections and relationships between 
Glendene, Kelston, Rosebank, New 
Lynn and some of Avondale.  It takes 
the existing walkways; Kurt Brehmer 
walkway, Tony Segeden Esplanade, Ken 
Maunder Park and Archibald Park and 
adds new walkways around and through 
the mangroves, along with bridges to 
rebuild the connection and movement 
through and across the estuary. 

The conceptual design of the masterplan 
for Te Whau estuary focuses on four 
main areas which appear to be ne 
missing in terms of the current used of 
Te Whau. 

1. Connection:  The masterplan 
looks at implementing a series 
of new bridges and walkways 
along the shoreline and over 
the mangroves, connecting up 
existing walkways to create a 
route that encourages a circular 
movement around most of 
the catchment for pedestrians 
and cyclists.  It provides a safe 
passage for people to move 
around the area and across the 
two sides. 

The bridges also provide 
connections (especially the one 
towards the north) between 
the residential housing on the 
west and the industrial zones 
on the east, allowing for ease of 
movement to and from home 
and work.  It is also a social 
route for people to connect 
with others.  It allows people 
to return to the waterways and 
re-engage with the area in a 
positive manner. 
The masterplan also extends 
current cycle routes, thereby 
creating a stronger connection 
with the diverse modes of 
transport.

2. Viewing:  The bridges will allow 
for people to enjoy the area and 
provide spaces to view their 
surroundings.  They will also 
potentially be good viewing 
platforms from which to watch 
the rowing races or other 
water-based sports. 

3. Immersion:  The masterplan 
looks at how to connect people 
back to water, especially 
incorporating a swimming 
facility.  As mentioned 
previously, Te Whau has been 
neglected and is not viewed 
as a valued asset for public 
engagement or use anymore, 
so providing a new purpose to 
the area and will bring it back 
to life. 

4. Recreation:  Observing the 
site and the overall catchment, 
there was only the occasional 
sighting of people using the 
waterways.  By incorporating 
bridges and walkways, it is 
hoped the masterplan will 
allow people to make better 
use of the environment, for 
example, launch boats, socialise, 
go fishing, cycle and exercise. 

4.1.1 Masterplan

Fig 4.3 - Conceptual masterplan for 
Te Whau to encourage connection and 
engagment with the estuary 
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4.2 Water Surfaces
The most important element of this 
project is water.  Central to the design is 
how water can create opportunities for 
the public to engage through a range of 
activities which appeal to all ages and 
user groups. 

This section and 4.3 will explore the 
project on a micro-scale and deal with a 
building solution.

As Japanese architect, Sou Fujimoto, said 
in his book Futurospective Architecture, 
“Architecture is not simply about making 
interior spaces, nor about exterior 
spaces, but to generate relationships 
between the two”31.  A natural corollary 
to this is creating a relationship between 
public and private, people and nature.

This project will focus on a tectonic 
building solution for the northern 
bridge connecting Rosebank and 
Glendene. 

For users of the architectural solution, 
it may be an interesting experience to 
interact with scientists and researchers.  
31  Küppers, Sou Fujimoto: Futurospective Architecture  Page 209

For the general public to understand 
the estuarine environment, information 
needs to be presented through 
interpretive and interactive techniques, 
which incorporate the five human 
senses. 

Spaces that allow for public interaction 
with the estuarine environment are:

- A tidal pool that will create a 
safe place to swim during high 
tide and when the estuary 
empties out at low tide.  A 
50m pool with 5-6 lanes and a 
series of smaller ‘rock pools’ at 
varying depths.

- A series of underwater tidal 
windows and gallery located 
below sea level to visually 
experience the tidal changes 
of the marine environment, 
allowing people to appreciate 
the differences between the 
underwater conditions at 
different water depths. 

- Walkways/stairs that create 
different spaces and areas of 
the estuary. 

- Informal social space/ 
rejuvenation space.

- Changing rooms.

Collaborative design and research will 
require Auckland Council technicians 
and scientists, and potentially visiting 
Auckland University students, marine 
biologist, geologists to work close to 
water, allowing them to directly study 
and monitor the estuarine environment.  
The choice of the site and architectural 
solution must provide the researcher 
with the best working environment to 
experience the estuarine environments 
and its changing states.  Researchers 
require some level of privacy so full 
circulation may be restricted for the 
public, which could be indicated by a 
subtle change in threshold.  However, 
circulation will play an important role in 
the design to ensure interaction without 
disruption. 

Spaces dedicated to research are:
- Office and laboratories for 

marine research.
- Water tanks which allow 

scientists to store water for 
monitoring purposes, along 
with the potential to keep 
estuarine species for research 
or rehabilitation.

4.2.1The Program

- A water treatment system, 
which will be piped through 
the whole structure after being 
taken from a phytoremediation 
system on the shore.  Water will 
be gravity fed from onshore 
storm water drains to the 
estuary and filtered before 
being released into Te Whau. 

- Storage for equipment.

Combining the two private and 
public functions allows for greater 
understanding and interaction between 
scientists and lay people. 

Fig 4.6 - Boardwalks and circulation 
space

Fig 4.4 - Ocean Pool 

Fig 4.9 - Water treatment systemFig 4.7 - Public social space

Fig 4.5 - Tidal/pool window to view 
underwater

Fig 4.8 - Research Laboratories
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4.2.2 - Developing 
the Program 

Section 4.2.1 (the program) discussed 
the importance of exploring the 
boundaries between the combined 
public and private functions, to provide 
spaces that interact and to explore a 
level of separation. 

The best way of exploring and showing 
a graphical representation of spaces and 
how they connect between functions 
is using bubble diagrams (not to scale 
as it was a quick exercise to represent 
function). These bubble diagrams 
provided a way to develop the functions 
into a building solution, as seen in 
further development sketches, and 
looking at scale with pieces of paper. 

Using this technique provided a way 
to discover quickly a suitable way of 
connecting each function. The series 
of drawings in this section explore the 
process of developing a conceptual plan 
for the pool and research facility, which 
will be developed later in the project, 
and how this will be incorporated with 
the overall context and bridge. 

Fig 4.10- Venn diagram showing the distinction between public and provate spaces 
showing an importance with inbetween spaces and how they interact. Importance 
should be put on threshold to make two very different design styles to work and 
interacts cohesively 

Fig 4.11- Venn diagram exploring how these private vs public spaces then translate 
into building functions
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Fig 4.12- Conceptual sktech bubble diagrams exploring connections between functions

Fig 4.13- Using these bubble diagrams and developing them against the venn diagram hightlighting 
the importance of public and private spaces and how they interact. 

Fig 4.15- A series of experimental layouts from the bubble diagrams using paper modeling of the 
functions cut and scaled correctly. This provided a way to quickly explore orientation and placement 
of function. 

Fig 4.14- initial sketch developing an architectural solution from the bubble diagrams still focusing of 
how spaces interact. This solution explores the connection between the edge and movement through 
spaces to encourage a journey 
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Fig 4.17 Further exploration into the pools attached onto the bridge and how the public swimming 
pools deal with the research facility along with exploring the form to something more angular 
against a very linear bridge

Fig 4.18- This further explores scale and creating an architectural solution from the paper modeling. 
Dealing with linear elements and how one moves within the architectural solution. 

Fig 4.19- Using all the techniques to develope the plan a conceptual plan was able to be developed 
and then explored it relationship within the site.

Fig 4.16- Axonometric devlopment of an architectural solution on the edge of the estuary 
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Fig 4 .20- diqgrams showing current architectural 
edge conditions

4.3 Edges Edges is the last area for exploration of 
the role played between water and land.  
How people interact with this edge will 
strengthen the connection between 
people and the use of water.

We, as architects and designers, 
“acknowledge the existence of 
an architecture that inhabits an 
edge condition, which we define 
as a boundary, a border contained 
within a system of multivalent 
relationships.  Architecture inhabits 
this edge tectonically, temporally, and 
perspectively.”32 

It is important to understand the 
different ‘edge’ connections for 
current architectural solutions with 
the water and several could be seen 
in the precedents listed in section 2.5.  
To highlight just a few - viewing from 
below, physical boundaries such as 
walls, being above water with the use 
of wharfs or bridges, or the condition of 
having no boundary. 

32  Extuxes Architecture, “Architecture of the Edge: An 

Early Manifesto,” Architecture of the Edge: An Early Manifesto, Accessed 

Saturday 27th August,  http://www.etruxes.com/architecture/architec-

ture-of-the-edge/

Edges are at places where openness 
(space) transforms into the solidarity 
of enclosing elements. There are spatial 
subtleties that these transitional spaces 
offer – it could be a well-used space, 
for example, diving platform, or a place 
infrequently used – the edge to a drop.33

Also, before further refined design, 
more architectural solution conceptual 
models were made taking cues from the 
ecotone drawings done in section 3.1, 
qualities of water movement, how the 
fluidity of water could look as a solid 
form, and how it interacts with a mass.  
These conceptual models began to take 
on more architectural forms, which are 
the basis for the concepts shown. 

All these concepts for interventions on 
Te Whau will explore ways the public 
can engage with the water in a positive 
manner and get back to enjoying 
something which has always been 
part of the human condition – a true 
relationship with water. 

33  Catherine Dee, “Form and Fabric in Landscape Architecture 

- a Visual Introduction,” Form and Fabric in Landscape 

Architecture - a Visual Introduction, Accessed Tuesday 13th 

September,  http://medha.lecture.ub.ac.id/files/2009/09/

FORM_AND_FABRIC_IN_LANDSCAPE_ARCHITECTURE.pdf 
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Fig 4.21-4.26- Model exploration exploring words 
around water and ecotone drawings in a 3D form
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A feature of this conceptual intervention 
incorporates a water treatment plant, 
which takes storm water from the edge 
of Te Whau, filters it into the pools 
and dispels excess water back into 
the estuary, helping to clean up the 
waterways. 

A series of public swimming pools 
of varying depths (50metre lap 
pool, relaxation pools and children’s 
swimming pools) will be built into the 
bridge, as seen in the drawing to the 
left.  As you move across the bridge the 
functions and scale of the pools will 
change.  Towards the centre will be the 
50m lap pool and on the edges will be 
smaller pools for children.

The pools are designed to play on 
people’s feeling that they are immersed 
in the estuarine water without it 
actually touching them.  It will also 
play heavily on the tensions around 
interaction with water and around the 
extremes of illness from pollution and 
pollution free enjoyment. 

This latter concept probably encourages 
the most connection to the surrounding 
area on the micro and macro scale.  

This concept is based on having a 
series of public swimming pools on the 
water, connected to a bridge that sits 
perpendicular to the east and west of 
the estuary. 

This intervention would be located 
towards the centre of Te Whau, just 
south of the West End Rowing Club, 
connecting Glen Marine Parade, 
Glendene (currently an empty plot 
which is designated by the Auckland 
City Council’s Unitary plan to be a 
mixed-use development) and an access 
road off Rosebank Road and onto the 
Kurt Brehmar Walkway.  This would give 
purpose to the currently unconnected 
public walkways. 

The bridge is designed to sit slightly 
raised over the estuary, allowing for 
natural tidal flows to occur and for small 
boating crafts to move underneath it 
without any disturbance to existing 
activities.  

This intervention will allow for direct 
movement between the two sides of Te 
Whau via cycle or pedestrian movement.  
Encouraging healthier modes of 
transport has the added benefits of 
getting closer to nature and providing 
transition to or from home/work. 

4.3.1 Concept 1- 
Bridge

However, the bridge, because of the level 
of scale, could become an eyesore to the 
public, so it is important to design it so 
it does not look like a piece of unwanted 
infrastructure.  To limit its physical 
and visual impacts, more development 
around form will be need to soften the 
design and to encourage a more tectonic 
approach and understanding, so the 
scale of this intervention will suit the 
man-made and natural surroundings. 

Fig 4.28- Map showing location of 
Concept 1 (bridge) 
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Fig 4 .30- perspective showing people 
interacting with architectural solution 
for concept 2 (levels) 

Fig 4.29- Axonometric of Concept 2 
(levels)

The design takes into account the need 
to provide thresholds which separate 
public and private.  Due to the nature of 
a water treatment plant and associated 
research facility, these need a level of 
separation.   Designing a ‘step down’ 
informs the public of a change in use.  

Stairs have been used to guide the 
public and indicate a change of function, 
while enabling people to interact and 
view the space. The use of stairs also 
provides for informal spaces for sitting, 
viewing and resting.

This concept of ‘levels’ allows for 
multiple activities to occur at different 
points of the structure. This flexibility 
provides opportunity for different ages 
to enjoy the intervention in different 
ways. 

The concept of levels is based on having 
a series of public pools at varying 
levels on the water’s edge. This design 
intervention was initially formed 
through modelling and developing the 
eco-tone drawings as seen in section 3.2.  

The design is located on the northern 
edge of Archibald Park, Kelston.  This 
popular park is used by families for 
walking and sports games, is close to 
primary and high schools, and gets 
heavy use.  The design sits on the 
estuary and partially within it.  The 
levels create a semi-porous barrier 
between the public pools and the 
estuarine water. 

The design was created through 
massing paper to gain an understanding 
of scale.  Due to the large scale of the 
site, this massing allowed the design 
to explore the interactions of different 
functional positions, circulation, and 
helped to gain an understanding of 
proportion.  Positioning of function has 
been designed to focus on journey and 
movement from pool-to-pool. 

4.3.2 Concept 2- 
Levels

However, with this concept in mind and 
with the existing knowledge as to how 
the project will meet the aims, there 
were still some areas of weakness, for 
example a lack of connection with the 
whole site.  There are questions still 
of how to create a further engagement 
with the water’s edge and how 
water connects with the building 
(submersion).  There was also a lack 
of understanding in the movement 
through the space and the importance 
of the journey, like the fluid qualities 
of water.  The idea of ‘levels’ is quite 
interesting and should be explored 
in the development stage, due to the 
movement of water and vantage points. 

Fig 4.31- Map showing location of Concept 
2 (levels) at the north of Archibald Park
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(walls) 

The placement of walls provides interest 
for the public, as they get to experience 
how water interacts with the building, 
from water crashing against the walls or 
fluidly moving past.  The concrete walls 
will also experience the change in water 
levels, so that, over time, the walls will 
show tidal marks through the darkness 
of the concrete and the build-up of algae.  

However, again it does not have 
full connection and could feel quite 
disjointed from the community, and the 
design still does not allow for that ‘cross 
connection’ from the east and west / 
living and working.  It could also have 
issues with polluted water entry, which 
would be detrimental to people’s health, 
so further exploration around barriers 
and pools would be required. 

The concept of ‘walls’ as a development 
explores the breaking up of the building 
further, using walls and tidal windows 
on the edge of the estuary.  It also arose 
from exploring models and drawings 
from section 3.2.

This concept started to achieve what 
was missing in concept 2, with further 
exploration into the journey.  By taking 
cues from the precedent Therme Vals 
(section 2.5.5) and positioning large 
stone walls to guide views and the 
direction in which visitors travelled, the 
focus fell on positioning of the pools. 

By designing a series of concrete 
walls placed in specific positions, that 
either allow water entry or block it, 
would replicate/mimic the tensions of 
intertidal zones.  By allowing partial 
water entry into the building, visitors 
would experience change and need 
to be challenged by this new form of 
experience.  It allows water to be at one 
with the building or repelled by it.  Walls 
also give substance to the concept.  

4.3.3 Concept 3- 
Walls

Fig 4.33- Map showing the location of 
concept 3 (walls) at the north of Archibald 
Park
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Fig 4.35- View up the estuary from West 
End Rowing club 

Fig 4.36- View from West End Rowing 
club and across the estuary (exit point) 

Fig 4.34- View from park across estuary 
to the East 

4.4 Development
Further to the initial design concepts 1, 
2 and 3, and after considering feedback, 
it eventuated that the strongest design 
proposal of the three was for a bridge 
with a series of associated pools (as 
outlined in section 4.3.1).  This concept 
was quite different from those proposed 
in concept 2 (refer to 4.3.2) and 3 (refer 
to 4.3.3), which included a cluster of 
pools along one edge in a very large 
site. The bridge design allowed for the 
most development in terms of form and 
aesthetics, and it also allowed for the 
connection between the two sides of the 
estuary to be strengthened, ensuring 
stronger people access and engagement 
with the environment. 

The development for the design is 
broken into three main parts: the 
approach, the bridge and the pools. 

Fig 4.37- Map showing location of 
architectural solution

Fig 4.38- Spatial plan for the development of the archi-
tectural solution and areas to consider



88
89

The approach, entry, and exit are all 
crucial to distinguishing the threshold 
between a new function or experience. 
The main entrance to and from the 
bridge structure is out of Glen Marine 
Parade and across to Saunders Place, 
just south of the West End Rowing Club. 

The westerly approach to the bridge 
is informed by the contours of the 
bank.  Currently, there is a storm 
water pipe running parallel, just south 
of Laureston Park and off from Glen 
Marine Parade, which exits out into 
the estuary.  This storm water pipe 
line, and the drop in 6 metre contours, 
allows for landscaping to be designed 
to include a series of water polishing 
ponds, using phytoremediation (refer 
to Appendix 7.2 for a full explanation 
of Phytoremediation). Water is either 
dispelled back into Te Whau, or piped 
on to the pools, for further treatment for 
safe swimming. 

Incorporating these polishing ponds 
into the overall design seeks to minimise 
the negative implications of polluted 
water and heighten the positive water 
experience for local people.  Design cues 
have been informed by the approaches 
taken at Waitangi Park, Wellington 
and Qunli Stormwater Wetland 
Park, China.  People’s stereotypical 
response to polluted water is that 
it should be treated in some other 

4.4.1 The Approach locale, as it is potentially dangerous 
and smelly.  However, precedents, such 
as those noted above, demonstrate 
that this is not the case and that, by 
changing the design and removing 
heavy infrastructure, residents will 
see how the water is transformed and 
reintegrated back with the estuarine 
system, assisting with the rejuvenation 
of the area (again refer to Appendix 7.2).

Materiality of the design plays on the 
concepts of journey and threshold in 
the approach and movement through 
the architectural solution.  Glendene 
is largely a low-rise single detached 
housing suburb, so a softer materials 
choice, such as timber, would suit the 
area better, while also encouraging 
landscaping and other pervious 
surfaces. Whereas, as you move across 
the bridge towards the industrial area, 
Rosebank, impervious surfaces, such as 
concrete and steel, will become more of 
a focus point.  This informs a transition 
zone between residential and industrial, 
reflecting the surrounds of the estuary. 

Newly planned boardwalks around the 
mangroves will facilitate pedestrian and 
cyclist movement through the area. 

Fig 4.39- Spatial plan for the development of 
the entry on Glen Marine Parade and areas to 
consider

Fig 4.40-Spatial plan for the development of the 
entry on Saunders place and areas to consider
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Fig 4.41- Plan view and considerations 
of entry from Glen Marine Parade

Fig 4.42- Plan view and considerations of entry 
from just south of West End Rowing Club
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Fig 4.44- Perspective sketch view of 
ponds at Glen Marine Parade being 
enjoyed by the community 

Fig 4.43- Section of polishing ponds on 
the site 
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4.4.2 The Bridge taken cues from the organic edge forms 
of the mangrove shoals, to dictate 
the shape and flow of how the bridge 
travels, thus creating a more dynamic 
and fluid design. A bridge of this size 
going directly from Point A to Point B in 
a straight line would detract from the 
environment, as it would be too severe 
and not sympathetic to the context.  
Also, a bridge with varying angles allows 
users to experience different viewpoints 
as they move across the bridge, but also 
supports the sense of journey, as the 
route is not directly clear. 

Continuing with the architectural 
language of the mangrove tree, the 
bridge design follows the form, with 
the trunk and branches creating the 
supporting columns and spandrels, 
which hold the bridge up.  Also, 
reflecting the smooth undulating water, 
the columns take on a softer form with 
curves, instead of the traditional stacked 
column and beam system,  

A bridge allows for the connection with, 
over and around the estuary and the 
surrounding catchment area. 

The bridge is designed to be at a human 
scale, reflecting the primary users of the 
space - the pedestrian and the cyclist.  
It creates a direct route for local people 
and visitors to move from either side of 
the estuary easily and enjoyably.  

The bridge is a significant design 
element, as it spans approximately 
800metres across the estuary with 
25metre spacing between columns 
and stands 5metres above the water at 
high tide.  The 25metre spacing of the 
columns allows boats and other forms 
of water transport, such as rowing boats 
(which span 8metres with oars) to still 
move easily along the estuary, and to 
continue on the history of Te Whau, as a 
regularly used transport route.  

Instead of designing a bridge that 
spans in a direct line from one point 
to another, the form of the bridge has 

With the site set in a marine 
environment, plus the nature of tectonic 
design, materiality is a significant 
focus.  Concrete is the preferred core 
material for this architectural solution, 
because of its resistance to weathering 
in a marine environment and its ability 
to create form.  Concrete has similar 
natural qualities, when prepared, to 
those of the estuary’s sedimentary mud, 
and its aesthetic will be complementary 
to the surrounding landscape and 
buildings.  Timber will be used to help 
soften the large quantities of concrete 
from being too severe and brutal on the 
landscape. 

Fig 4.45- Conceptual sketch of the bridge form along 
the estuary and areas of consideration 
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Fig 4.47-  Bridge development diagram 2 Fig 4.48-  Bridge development diagram 3 Fig 4.49-  Bridge development diagram 4Fig 4.46-  Bridge development diagram 1 
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99Fig 4.50-  conceptual sketch of bridge 

form and connection of the pools 

Fig 4.51- Perspective sketch view under the bridge of 
exploring column form to represent a mangrove trunk and 
branches

Fig 4.52- Perspective sketch view of the bridge and people 
using the viewing platform
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4.4.3 The Pools The pools are placed to sit just a little 
higher than the high tide mark (also 
meaning water is easily able to be 
gravity feed from the polishing ponds on 
land), giving the illusion of a seamless 
transition between the man-made 
and the natural estuarine context, and 
undisrupted views.  Also, there is the 
use of tidal windows to create unique 
sightlines of feeling under the water.  
Using these two techniques plays on the 
idea of being immersed in the water, 
without actually physically touching it. 

Similar to choices with the bridge 
materiality, the materiality for the 
pools will be predominately concrete, 
not only because of the salt water rich 
environment, but also because this 
system works more effectively for the 
design and construction of a water 
based facility.  However, to soften the 
design and reduce the dominant use of 
concrete, dark stained timber cladding 
has been used on the changing facilities 
and the research centre.  

The platform contains three pools of 
various sizes for different functions, 
along with a changing facility and rest 
and relaxation areas. The main pool is a 
50metre lap pool, designed to Olympic 
standards for trained swimmers and for 
people wanting to learn.  There are two 
smaller 20-25metre pools for relaxation, 
or for children to play in, without 
disrupting lap swimmers. 

A small, on-site research and water 
treatment facility is west of the pools 
and stepped down to once again 
indicate a threshold or change in 
function.  The use of changing levels 
indicates to the public they are entering 
a different area of the architectural 
solution, one which is not as readily 
open to the public, but without actually 
removing access.  A series of small pools 
and holding tanks for plants and water 
will allow the public to “get up close 
and personal” with scientists and to see 
flora and fauna in a more interactive 
environment. 

The design also allows for people to 
gather together and enjoy the area.  
People are able to launch boats off 
platforms, or sit on the raised plinths 
and partake of other recreational 
activities, such as fishing.  By creating 
other social spaces for engagement 
means the structure is able to be used 
year round by the public.  Also, by 
not being too deterministic with a 
programmatic design, it is hoped the 
visitors will find their own uses for the 
space and thereby have a stronger sense 
of ownership (as seen in section 2.6.6, 
Kalvebod Waves).

The main area for public engagement 
is a series of pools located on the 
estuary.  The public pools are located 
off a branch of the widest part of the 
channel, towards the west side of the 
bridge, facing towards the north.  This 
area experiences severe levels of tidal 
fluctuation, from full immersion to 
completely drained.  

The placement of the pools is located 
closer to the suburban zones and 
the anticipated mixed-use housing 
development.  This means those families 
will be able to use the space without 
having to travel as far as they would 
at present.  This also allows for more 
protection from weather conditions, 
reduces the disruption of the water 
vehicular movement, and changes 
in tidal patterns in the channel are 
minimised. 

The pools are located two levels down 
from the bridge, accessed through a 
series of ramps to the high tide water 
level onto a platform.  The ramp design 
creates a demarcation or transition to 
another function of the space.  It also 
has the practical element of pool users 
not being disrupted by other bridge 
users at peak times of the day. 

Fig 4.53-  Perspective looking from the 
research facility back at the pools 

Fig 4.54-  Perspective looking south 
towards the bridge and pools

Fig 4.55 -  Perspective looking west 
towards the mangroves and of the 
swimming pools 
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bridge) 
Fig 4.57-  Floor plan (ground level flush 
with the estuary) 
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Fig 4.58-  Cross Section of the pools and 
bridge 

Fig 4.59-  Longitudinal section of the 
pools and bridge 
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Fig 4.60- Wylie's Bath (Sydney) on a 
stormy day with swimmer

4.5 Summary There may still be areas of development and refinement required to fully 
flesh out a sound architectural solution with regard to the approach, the 
bridge and the pools. 

Areas to focus on would include:
- softening the edges of the pools to make them feel less bulky, 

especially where they sit within the site. 
- looking at the performative nature of the users and how they 

interact. 
- further exploration of how the structure of the building solution 

could act as a pontoon with minimal piles, which would give a 
lighter touch and enhance the impression that the bridge is, in 
a sense, floating on the water instead of being a fixed terrestrial 
structure.  This lightness could work with the ebb and flow of 
the tide, giving the structure a performative quality. 

- the entry and exit of the bridge, as these are prime areas of 
tectonic interest, where they interact with the ground.

- how the bridge and the ramp leading down to the pools 
connect.  This connection could become more mechanical 
and tectonic for a performative solution coping with the tidal 
movement of water.
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5.0 Conclusion 
Fig 5.1  - Boardwalk at the southern 
end of Te Whau
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Fig 5.2 - Swimmers practicing a synchronised 
swimming routine

5.1 Conclusion As outlined early on in the design 
process, what largely drove the 
architectural response was a desire for a 
reconnection back to our historical use 
of waterways, expressed in the following 
aims;

- Bridge the gap between people 
and their marine settings.

- Create a switch in the public 
perception around their view 
on water in Auckland as a living 
element of our city.

- Explore how to design in 
this unique context and how 
architecture can be harmonious 
with its surroundings without 
taking away from the proposed 
site’s existing natural beauty. 

- To react to the tension provided 
by this dynamic setting through 
tectonic elements. 

The first and second aims intertwined 
quite regularly throughout the design 
process.  Taking cues from precedents 
and literature, a design and program 
was developed to provide qualities that 
allowed for these connections.  By also 
designing an architectural intervention 
in the middle of Te Whau, it changed the 
dynamic of the area and how it could be 
used.  It also greatly affected how people 
would then engage with it. 

Further areas of exploration could 
include the theory behind the design 
and seeing if elements of the design are 
able to be implemented on land as well.  

This project is a stepping stone 
to returning our sight back to our 
waterways, harbours and marine 
environments.  It provides a possible 
architectural solution, which treats 
water as a new building surface, 
allowing people to engage and connect 
with it positively and constructively.
   
Such solutions will become increasingly 
important in the future, given the 
prospect of rising sea levels and its 
impact on tidal areas. 

The third and fourth aims involved 
exploration into creating a harmonious 
and tectonic intervention with the 
site.  As the project progressed, the 
decision on the site became a driving 
force in the success of the project.  A 
series of mappings of the broader 
Auckland Harbour, and then detailed 
mappings on the micro scale of Te 
Whau, allowed for more in-depth design 
decisions and guided the position and 
the programmatic response.  Issues 
also around site location regularly 
arose during the design process, but, 
through a steady and focused design and 
research framework, a viable solution 
was formed, which complements and 
expresses the beauty of where it sits 
contextually.

However, further engagement may be 
needed to strengthen the achievement 
of these aims, and, if time permits, this 
could be done through more in-depth 
material testing and noting its impact on 
the design form. 

There are always limitations around the 
actual success of a project, as there are 
many subjective and objective ways in 
which a building can be judged.  Perhaps 
for this design, the greatest measure 
of success would be the increase in the 
enjoyment water can bring to our lives 
and the enhanced awareness of the 
impact humans have on their watery 
surroundings. 

This project has, throughout the space of 
this year, been explored through many 
different design lenses, iterations and 
stages in order to answer the question, 
‘How can architecture refocus and re-
orientate Aucklanders’ perception of 
our waterways as a living element of 
the city?’  What resulted is a tectonic 
architectural solution that will help 
pave the way for future generations to 
continue to enjoy a unique estuarine 
environment, at both a macro and micro 
level. 

The research and final design has 
helped create a pathway to further 
understanding of one Auckland’s 
forgotten estuaries.  Through the 
creation of a masterplan, which includes 
a bridge, a series of interconnecting 
walkways and a swimming facility, all 
of which allow for public engagement, 
this project encourages on and off-
water recreational activities, along with 
private research facilities to improve the 
quality of our waterways. 
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6.0 Final 
Presentation 

Fig 6.1 - Mangrove and trees along the 
edge of Te Whau
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Fig 6.2 - Final pin up presentation on 
the wall 

Fig 6.3 - Te Whau Site Plan
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Fig 6.4 - Axonometric perspective view 
of the architectural intervention on Te 
Whau

Fig 6.5 - Floor plan of public pools
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Fig 6.6 - Perspective view of approach 
from the bridge looking down at the po

Fig 6.9 - Perspective view from the 
water looking back at the pools

Fig 6.11 - Perspective view of treatment 
facility 

Fig 6.8 - Perspective view poolside

Fig 6.10 - Perspective view poolside

Fig 6.7 - Perspective view of approach 
from boardwalk towards bridge 
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Fig 6.13- Cross Section

Fig 6.12 - Long section
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7.0 Bibliography 
Fig 7.1 - Kurt Brehmer walkway 
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9.0 Appendix 
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along the edge of Te Whau
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9.1 Stormwater from cars. Organochlorines are made 
from petrochemicals and chlorines 
commonly used in pesticides and 
fertilisers and easily wash into our 
waterways.  

Estuarine habitats in particular are at 
risk of pollution caused by stormwater.  
It is known to affect ecological systems 
living in estuaries due to sediment 
build-up, which is caused by the 
fluctuations in saline conditions in these 
environments, and the inability to flush 
out polluted water. 

Due to the intensification of cities, 
there is an increase in impervious 
surfaces, increasing chances of picking 
up harmful chemicals and pollutants.  
Therefore, Auckland City is exploring 
methods to combate these issues 
by implementing a series of natural 
filtration systems, without affecting 
the urban footprint.  These include 
rain gardens, swells, trash racks and 
aquatic ecosystems (ponds). These are 
a method of planting and landscaping, 
which allows for the debris removal 
and sedimentation process to work, 
so filtered water can enter waterways.  
These methods are sympathetic to the 
environment through natural forms, 
instead of grates and more concrete 
structures. 

Stormwater is the surface water that 
originates during a storm and which is 
not absorbed into the ground.  It is then 
drained and piped through a complex 
system, which eventually leads to the 
ocean and other waterways. 

Auckland receives annually 1.24metres 
of rainfall, which falls through 235 
natural catchments or 25,000 outlets 
and inlet structures.  This also includes 
146,000 stormwater manholes, 6000 
catchpits and 6,500km of pipeline and, 
beyond this, there are 450 wetland 
ecosystems and 500 water treatment 
devices that purify water before it is 
dispelled into the sea via our 3,100km of 
Auckland coastline.34 

However, as water travels along 
these impervious surfaces, it picks 
up harmful pollutants, which 
cause damage to the water and its 
ecologies.  In particular water picks up 
pollutants, such as polycyclic aromatic 
hydrocarbons (PAHs), heavy metals and 
organochlorines.  PAHs are generally 
caused by human exposure and a result 
of human activities, such as incomplete 
combustion of organic matter like fossil 
fuels.  Most heavy metals are coated, 
however, zinc, copper and lead are 
known to leach harmful chemicals into 
water through, roofing and gutters or 
34 Auckland City Council, “Understanding Stormwater,” Under-

standing Stormwater, Accessed 29th July,  http://www.aucklandcouncil.govt.

nz/EN/environmentwaste/stormwater/Pages/understandingstormwater.

aspx

9.2 Phytoremediation Phytoremediation can be seen across 
the world through the use of wetland 
treatment plants, rain gardens, natural 
swales or polishing ponds. 
A successful example of using a series 
of environmental interventions for 
stormwater, before being put back into 
waterways, is seen in Waitangi Park, 
Wellington by Wright & Associates, 
Kings Cross Pond, London and Qunli 
Park, China. By using stormwater 
filtration of road runoff (minimizing 
underground piping), bio-retention 
along Waitangi Stream, polishing ponds 
and rain gardens, and the recycling 
of water collected for irrigation, the 
architects have been able to highlight 
infrastructure and water treatment to 
promote the importance of sustainable 
design and conservation of our 
environment. 

The idea of surface has arisen as the 
project has developed and how it can be 
used, not only in terms of materiality of 
the building solution, but also how it can 
be a benefit of the area.  Using pervious 
(absorptive) surfaces as a method of 
stormwater management is crucial, and 
an aesthetically pleasing way of showing 
people how they can deal with the 
negative ‘yuck’ factor of pollution on our 
environment. 

The more runoff water that goes 
through these pervious soft surfaces 
from impervious surfaces (roads and 
hard concrete surfaces) means there are 
less pollutants entering our waterways.  
A main method of doing this is using 
‘phytoremediation’. 

Phytoremediation refers to using plants 
to help restore the balance of human 
activities in a natural process.  This is 
done by using certain flora that are able 
to metabolise and then remove harmful 
pollutants and chemicals or metals that 
have collected in our soil, air or water.  
These plants, act as a barrier for keeping 
pollutants out of waterways and causing 
further damage.  Water either can be 
dispelled back into the waterways, clear 
of pollutants, or harvested for grey-
water use, such as irrigation or further 
treatment (appendix 7.3) for people to 
enjoy. 

Fig 9.3- Waitangi Park, Wraight & 
Associates Ltd/ Athfield Architects Ltd. 
Wllington, 2007

Fig 9.4 - Kings Cross Pond, Ooze 
Architects, London, UK, 2015

Fig 9.2 - Qunli Park, Turenscape 
Architects, China, 2010
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9.3 Water Treatment Process
The process of treating water is relatively simple and can be done on a large (centralised) or small scale (decentralised) system for 
waste water and stormwater.  After the intake of water, it involves three main steps to ensure water is safe to be distributed back into our 
environment. 
1. 

i. Debris Restriction: screens are used to remove rubbish and other forms of large debris.
ii. Rapid Mix: alum and activated carbon are added to a high speed pump, which helps breakdown debris, allowing it to clump 

together and remove odor. 
iii. Sedimentation: clumped matter gathers together and sinks to the bottom, allowing for water to be separated and pumped 

away.
2

i. Reactor Clarifiers: this is the most complex process. Water is moved through a series of aeration pumps in pools containing 
high levels of healthy bacteria, that play a biological process in the water, further breaking down harmful pathogens.  These 
bacteria help reduce phosphorous and nitrogen levels by eating the carbon.  The aerobic zone takes the ammonia and nitrogen 
and transforms this to nitrates.  In the anoxic zones, these nitrates are transformed into harmless nitrogen gas. 

3
i. Filtration: further filtration is done via fine metal screens to remove any additional organic particles that weren’t captured 

during the sedimentation process.
ii. Disinfectant via UV light or Chlorine: filtered water travels through a series of channels exposed to powerful levels of UV light to 

kill any pathogens or bacteria.  This achieves a 10,000% reduction in these harmful bacteria.  However, chlorine can be added 
as well for a further level of disinfection. 

This process of water treatment is all natural and eliminates any further harm caused to the natural environment.  Implemented in 
Auckland’s Mangere treatment plant, it was however, first created in Denmark. 

Fig 9.5- Water treatment process 
diagram








