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The Productive City – Living and Working in Edinburgh - wants
to elaborate a series of projects that speculate on what living
in the contemporary city means, challenging the rigidity of
the distribution of programs and envisioning forms of life that
require unconventional spatial distributions and arrangements.
- Project Brief
Image looking towards the AquaCulture development from the allotment and gardens.
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PREFACE
Initially I wanted to study architecture to design a better world. As I have progressed through my four years of study, I have become increasingly interested
in designing for self-sufficiency, and the need to reconnect to what makes us
human, e.g.; the ‘simple’ things such as growing food and making genuine human connections.
I quite often get the feeling of helplessness and lack of fulfilment knowing that
if the grocery shops were to close tomorrow I could barely grow myself enough
food for a day, let alone a life time! I believe this is true for many millennials, and
I can’t help but feel there is something disturbing about this reality.
I have a deep desire to take responsibility for my own life through self-sufficiency, as I believe this is the key to reducing the negative environmental and
social impacts of the global supply chain. I believe that self-sufficient architectural structures hold the answer. We are living in a time that is demanding a
radically new human lifestyle, we have seen with climate change and the more
recent COVID-19 that human habit is being challenged and manipulated on what
seems like a daily basis. Although this can seem overwhelming at times, there
is an embedded optimism in the malleability of human nature in the face of adversity. Providing hope that we can adapt when we have a collective intention.
I investigated ‘Living Materials in Architecture’ for my thesis, which sparked my
imagination of a modern world where humans and the non-human express a
co-dependent ecological relationship in the fabric of the architecture, in which
biological exchanges are embraced and utilised. AquaCulture investigates cohabitation of human, fish and plant occupants, not to mention all the amazing
microbes and bacteria. Here biological diversity is celebrated due to the ecological co-dependence of the occupants. It is a step towards realising the vision
of living architecture, where the human and non-human occupy space together,
creating a more sustainable human existence.

1.4

1.3

Finishing my part 1 Architectural education, it definitely feels as if we are on the
dawn of a re-evaluation of what it means to be a fulfilled human being, and there
is rising commentary surrounding the sustainability of our current reality, which
poses and exciting albeit challenging future of design, which I am honoured to
be a part of.

Image looking towards the front door of
unit 1.4. Showing the fish tank, pipes and
the grow bed on the right.
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Image looking down from the first floor
dwelling access, to the allotment and
gardens below.
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METHODOLOGY
I chose to adapt the permaculture principles to
architecture in order to provide a design frame
work in which to guide me.
There are a variety of definitions of permaculture, but two I like are these, because we
can apply them to architectural practise in our
design specifications.
Permaculture...
... Is essentially an approach to designing
whole systems, through maximisation of
the interconnectedness of elements which
has an ethical foundation in sustainability
and a scientific basis in ecology… it is an
approach to design and production.
...Places more emphasis on cycling energy
and resources locally; it places greater
emphasis on the maximisation of interconnectedness; it’s creative rather than regulatory; it emphasises the use of perennials,
self-regulatory systems are encouraged
and community trading structures take a
clear priority over goal trading
I have taken the 12 guiding principles of
permaculture, and adapted them to my project
in order to develop my design with a holistic
focus on people and earth care and fair share
(the three key principles to permaculture).
These remain a thread throughout the project.

1

OBSERVE & INTERACT
Observe and interact with the context, be mindful of the ramifications of
particular design decisions on people and the planet. I looked for existing opportunities within the community and economy to appropriately
ground my design in the context.

2

CATCH & STORE ENERGY
Harvest available energy while it is abundant. Water/Solar/Wind. In this
project I focused on capturing and utilising water. Within this development water is utilised multiple times. It is a vital vessel for nutrient
exchange, between fish, plants and humans.

3

OBTAIN A YIELD
Utilise architectural structures to provide food locally. In this project the
architecture is adapted to facilitate Aquaculture, thus obtain a crop all
year round.

4

SELF REGULATE
Create opportunity for architectural adaptation as humans occupy the
space and identify different opportunities and/or limitations within the
space. The lower floor of the development offers a vibrant street environment, in which a flexible public space can be generated.

5

USE AND VALUE RENEWABLE’S
Use architectural structures to facilitate the collection, treatment, use and
responsible disposable of resources. In turn reducing human dependency on scarce resources. Within this project I focus on water harvesting
and cycling.

6

PRODUCE NO WASTE
Create architectural systems that integrate ‘waste’ treatment into the
architectural design, therefore seeing waste from one perspective as an
apportunity from another. For example fish waste is used as a fertiliser for
the plants in the aquaponics system.
DESIGN FROM PATTERN TO DETAIL
Observe natural and societal patterns and integrate these into the design, developing a site specific design. In this project I designed holistic
urban scale strategy to the details of the systems.

7
8

INTEGRATE
Understand the wider context in which the design exists. Take advantage of the existing connections and facilitate the generation of new
ones through design. Again this was demonstrated by the initial research
carried out in granton, and the shaping of the design in response to these
findings.

9

USE LOCAL & ECOLOGICALLY CONSIDERATE SOLUTIONS
Use local resources and skills where possible & accept sometimes slower work flows as a result. This project requires local skills and community,
but also requires new teaching and farming methods that will enable to
community to integrate local food production into their lives.
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Diagram showing the three principles of
permaculture.

“What surprises me most is “Man”, because he sacrifices his health
in order to make money. Then he sacrifices money to recuperate his
health. And then he is so anxious about the future that he doesn’t
enjoy the present; The result being he doesn’t live in the present or
the future; He lives as if he’s never going to die, and then he dies
having never really lived.”
Dalai Lama
A quote that simply questions the widely accepted logic of what it means to be living and our motivation for working. It alludes to a desire for a reformed culture, that is more nurturing to the human
and non-human, and less centred around economic capital.

USE & VALUE DIVERSITY
This can be with regard to the type of occupants, the mixed use programme of the site, the planting strategy. The success of this project is
dependent on the success of societal relationships working in symbiosis,
i.e.. a full time worker sharing a unit with an individual with more time
to garden, or a less able person sharing a unit with a more able bodied
person.

11

USE EDGES
Treat edges as opportunities for exciting exchange. Ecologically or
socially. Architecturally, edges provide thresholds into and out of spaces.
I have used edges to welcome and connect people, for example glass
edges, provide a physical separation but a visual connection.

12

CREATIVELY USE & RESPOND TO CHANGE
Be an observer of current societal trends and issues and use architecture as a vehicle to positively respond to this and provide solutions.
This project imagines a future where food production is ingrained within
dwellings.

REFERENCES
Definitions of permaculture from: Viljoen,
André., Katrin. Bohn, and J. Howe. Continuous
Productive Urban Landscapes : Designing Urban Agriculture for Sustainable Cities. Oxford:
Architectural, 2005.

This could be a necessity in the future as climate change may cause the
global food supply chain to become somewhat unreliable. Furthermore,
there is a growing awareness that the nature of the global supply chain
exasperates the climatic issues, and we have a social responsibility
mitigate the effects of this.
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AQUACULTURE

...an architectural proposition that places urban agriclture, specifically aquaponic activities, at the
heart of the home & the community. A form of urban living where agricultral production and human
culture work in symbiosis.
THE BRIEF

the home, and subsequently the community.

The Productive city – Living and working in
Granton, encouraged me to challenge the rigidity of distribution of architectural programs and
envision forms of life that require unconventional spatial arrangements. I was invited to
question the relationship between living, working and leisure and use my design to challenge
the societal assumptions of these labels.

AquaCulture is a place where the Granton community can come together around a new ‘hub’
that sustains life through the system of aquaponics. AquaCulture would be a place where
living, working and leisure are synthesised into
one architectural proposal. It would generate
fresh produce, new jobs and societal roles, and
a rich sense of community, things that Graton
could greatly benefit from.

Granton, is an underdeveloped area north of
Edinburgh, that has been earmarked as the
location for city expansion, it therefore offers an
exciting testbed for the future of urban environments (see page 16).

ARCHIPONICS + AGRITECTURE + THE EMBODIED HUMAN CULTURE =

ARCHITECTURE + AGRICULTURE =

ENERGY

ARCHITECTURE + AQUAPONICS =
AQUAPONICS + DWELLING =

HUMANS

FISH + PLANTS + HUMANS =

It is a proposal that also has the potential to be
adapted and morphed into many cultures and
climates around the world, not just Granton.

PLANTS

Within the AquaDwelling humans, plants and
fish (not to mention the billions of amazing
microbes!) co-habit under one roof, maintaining
a dynamic exchange of biological nutrients.

Throughout my studies I have become increasingly aware that as designers of space we
are designers of human reality/habit. This
bestows on us an immense amount of power
and responsibility, shaping human experience,
and on a global scale, human civilisation. With
pens (or mouse’s!) as voices - we can specify
new ways of living that move towards more
self-sufficient dwellings, with food and power
production embedded into their programme.
Designing structures that holistically sustain
their inhabitants.

Humans facilitate ecosystematic
relationships through ‘gardening’ the aquaponics system. This includes monitoring
and controlling the movement of biological
inputs and outputs between fish, and plants,
through the medium of water.

WATER

The ‘gardening’ of the systems would typically
be carried out by members of the community
with more time or those that are deemed more
isolated. For example this could be people
reaching retirement, currently retiring, younger members of the community, stay at home
parents etc.

THE CONCEPT
In response to the brief I wanted to design a
holistic architectural typology that allows a
blurring of boundaries between these often
distinct areas of life – live, work and play. A
design strategy that facilitates serendipitous
and structured human connection, through the
maintenance and harvest of the agricultural
system and trade of the produce, unifying humans through shared labour, food and nature.

These occupants wuld be called ‘key gardeners’ that act as ‘community threads’, as they
get to know their neighbours through casual
social interaction as they maintain and monitor
each dwelling’s unit every couple of days.
Which, in theory this should strengthen community connections.

This concept aims to offer a solution to the
pending and existing issues that Granton, and
generally , urban populations face. Especially
with in the face of climate change and more
recently COVID-19. These issues include
access to local healthy food, connection to
nature, resource and economic security and
the strength of community connections.

Nutrient exchange, water harvesting and the
utilisation of the sun’s energy, produces resources for the human and non-human inhabitants. It is a project that aims to reconnect the
modern inhabitant to the notion of ecological
interdependency, and the environmental and
social importance of consuming locally in the
technologically evolved world.

THE VISION

Admittedly, architectural structures are conventionally for humans. And working with nature,
to some extent, will still mean that we are exercising control over it to manipulate it for our

AquaCulture, is an architectural typology that
places urban agriculture (see page 14), specifically aquaponics (see page 26) , at the heart of
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Diagrams; Above - breaking down the terminology I will
be using that is associated with urban agriculture and
AquaCulture.
Today the term AquaCulture is defined conventionally as
the rearing of aquatic animals or the cultivation of aquatic
plants for food. However AquaCulture is emphasising the
associated human culture that arises when these practises
are embedded into modern architectural typologies, from
dwellings to public spaces and everything inbetween.
Right - the seven essential components of AquaCulture.
These colours will be used emblematically throughout
the booklet to help explain concepts.
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own interests, albeit survival. However the very
reality of living in immediate proximity to these
ecological processes and gardening them, will
be a sobering affirmation of the ecosystem on
which we depend, and provide an opportunity
to re-educate the next generation of humans of
what is required to sustain human life.

tailored to the communities wants and needs,
which would reduce occupants ‘foodprint’. The
average meal has travelled 4,200 miles just to
get to our table, this is highly unsustainable
and causing ecological damage and socially
conflicting situations on an international scale.
If Aquaculture, or urban agriculture, were to
be more widely adopted it could significantly
reduce this negative global impact.

Today, the commodity of resources such as
food and water keeps the modern human
inescapably at the mercy of the economic
system, which facilitates the perpetual reality
of working to pay the bills, dictating life as we
know it. Aquaculture emancipates occupants
from some elements of the economic system
by significantly reducing bills for water and
food. A reduced economic hold on inhabitants
raises the question of what does one work for?
And what does one consider as work? Opening
a new door into the future, where essential
resources are less commodified, as they are
temporarily borrowed from the ecosystem, for
free within your home!
On the surface this may seem a rather radical
architectural proposition. However urban
agriculture is increasing popularity and there
is a need for more efficient and sustainable
agricultural practises.

A REDUCTION IN LONELINESS AND MORE
MEANINGFUL COMMUNITY CONNECTIONS, WHERE KNOWLEDGE AND PRODUCE IS SHARED
Through maintaining systems and selling
produce, strong bonds would be formed
between neighbours and within the community,
decreasing feelings of loneliness and isolation
and increasing an individual sense of purpose
in the community. Through a greater community connection, knowledge can more easily and
meaningfully permeate helping to re-educate,
and educate many occupants on food cultivation, important for the survival of humanity and
respect towards nature.
THE CREATION OF JOBS

There is an emerging field called Agritecture,
a term popularised by Henry Gordon-Smith,
which is about integrating the disciplines of
agriculture and architecture so that urban farms
can be both practical and well-designed all at
once.

Be it paid or volunteering roles, AquaCulture
will require social ‘cogs’ to ensure agricultural
productivity, from aquaponic experts, to site
managers to ‘key gardeners’ (see page 84.).
This creates a community with opportunity and
a diversity of roles that can be carried out by
people from all age groups.

AquaCulture builds on this and explores the anthropological potential of such architectural typologies embedded within the home. Through
my research and experience building aquaponic units, I believe AquaCulture is a plausible
and a necessary evolution in architectural form
and function to sustain, and empower, humans
in the 21st century.

Maslows ‘Hierarchy of needs pyramid’ with the seven components of AquaCulture placed in. This demonstrates the support of the fundamental
elements, energy, humans, water, fish and plants that support the system
and the ‘flows’ that connect them. The realtionships between species
and the elements, facilitated by the architectural typology, secure the
necessities for humans to reach ‘self-actualisation’.

SUMMARY
This research booklet will outline my journey
to AquaCulture, and the design discoveries I
made along the way to gain clarity of it as a
plausible architectural proposal.

WIDER VISION

Admittedly this is an ambitious project, and
given the time frame I have come to a lot of
informed design decisions. However a novel
architectural typology like AquaCulture, would
need to go through multiple design iterations to
finesse the nuances of the system, to achieve
a productive environment where the human
and non-human biological ‘cogs’ are living and
working to their maximum efficiency.

The adoption of AquaCulture, and generally
speaking urban agriculture, would reduce the
globalised food supply chain which would have
a number of benefits for people and the planet,
both locally and globally.
Patrick Geddes famously coined the phrase
‘Act local. Think Global’. A phrase that has
never been more poignant with regards to
climate change and the current pandemic of
COVID-19.
Envisioning a life with AquaCulture would
include:
A REDUCED ‘FOODPRINT’
The growing of fresh local produce would be

The three key activities that enable the stengthening of the community
structure.
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REIMAGINING THE CITY TO INCLUDE
URBAN AGRICULTURE
These are a collection of definitions and opinions, as well as my reflections, surrounding
urban agriculture today. They add context to
the concept of AquaCulture.

does not mean removing the specialisation of
work, just collectively becoming responsible in our approach to supporting our own
populaiton, with our own resources.

DEFINITION
URBAN AGRICULTURE
...is understood as those farming practises
developed within cities in order to satisfy the
needs of the urban population.

REIMAGINING A CITY DEFINITION TO
INCLUDE URBAN AGRICULTURE
“The city is an organised human settlement
in which activities and functions take place
of a different kind – commercial, industrial,
residential, energy related and food growing
– with the aim of attaining a certain degree of
sustainability.”

SOURCE: 1999 UN Food and agriculture
organisation
This is a very open definition that can vary
from outdoor allotments to high tech urban
agriculture solutions. But the key element is
‘to satisfy the needs of the urban population’.
This focuses on producing resources locally to
support the local population.

SOURCE: Urban Agriculture : Spaces of Cultivation for a Sustainable City. Barcelona: GG,
2012.

social and economic benefits. There are three
primary environmental benefits from organic
urban agriculture – preserving biodiversity,
tackling waste and reducing the amount
of energy used to produce and distribute
food.”
SOURCE: Productive Urban Landscapes : Designing Urban Agriculture for Sustainable Cities
I feel passionate about designing spaces that
are a reminder of the interdependent relationship we share with the natural world. A
sentiment that has been lost within the city, as
we have drifted further away from the source
and journey of our food.

CURRENT ISSUES WITH AGRICULTURE

CURRENT CITIES

There are a variety of issues with the conventional industrialised agricultral process, such
as the emission of greenhouse gases, soil and
environmental degration, to name but a few,
which is why I feel passionatly about finding a
way to do it more sustainably in the city.

“Most definitions of a city take it to mean a
human settlement created via a specialisation of work. From the industrial revolution
onwards, the city accommodated different
sectors to certain tasks, while the countryside
went on to become exclusively a realm of
food production. Todays concept of a city
as excluding agricultural activity began to
assume concrete form in 19th century.”

In the book Productive Urban Landscapes,
Andre Viljoen discusses the issues with current
agricultral practises. “The increased disconnection between consumers and producers
of food means that urban populations have
little connection with food production and
thus have a limited knowledge of the issues
associated with it.”

SOURCE: Urban Agriculture : Spaces of Cultivation for a Sustainable City. Barcelona: GG,
2012.
Defining the city to include urban agriculture
challenges the very notion of modernity. For
example in the book We have Never been Modern, Bruno Latour, a prolific twenty-first century
philosopher, encourages the reader to contemplate the dualisms that are deeply embedded
within the ‘modern’ academic disciplines of
science and humanities, which, he believes,
drives a damaging separation between nature
and society. He proposes a “Non-modern constitution” in which he sees nature and society
as symbiotic and interrelated - not segregated
by social modernist constructs.

SOURCE: Productive Urban Landscapes : Designing Urban Agriculture for Sustainable Cities
The Netflix documentary ‘Rotten’ is an alarming
affirmation of this, as it investigates the issues
that arise as a result of the complex global food
supply chain. For example there are cartel wars
over avacados in south america and ‘snatching’ of public water supplies.
If urban agriculture was intergrated into dwellings people would be aware of the journey of
their food and thus take social responsibility for
it, in theory reducing a lot of the issues associated with the global food chain.

SOURCE: Porter, Bruno Latour (translated
by Catherine). We Have Never Been Modern.
Cambridge, Massachusetts Harvard
University Press 1993.

BENEFITS OF URBAN
AGRICULTURE

URBAN AGRICULTURE ON AN URBAN
SCALE
The term ‘Continuous Productive Urban
Landscape (CPUL)’ defines a concept for the
coherent integration of urban agriculture into
urban space planning. The case is made for
considering urban agriculture as an essential
element of sustainable infrastructure.
> The image on thr right imagines the potential for a CPUL in and around the site.
SOURCE of CPUL definition, Viljoen, André.,
Katrin. Bohn, and J. Howe. Continuous Productive Urban Landscapes : Designing Urban
Agriculture for Sustainable Cities. Oxford:
Architectural, 2005.

“Urban agriculture can result in environmental,

Adapting cities to include urban agriculture
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GRANTON
RESEARCH & DISCOVERIES
Granton, one of the Northern districts of Edinburgh, is
recognised as an ideal test-bed for defining a series
of architectural experiments and prototypes that make
space to new relationships between different activities.
The area of the project – which is currently going through
a process of redevelopment, includes abandoned warehouses, decommissioned industrial grounds, and
undervalued public spaces.

THE OCEAN

New developments under construction and economic
activities (mostly large scale commercial and small-industrial) create a potentially dynamic tension across the site
and opportunities for imagining new programmatic and
spatial synergies.
Historically, Granton has accommodated low-income
working class communities related to port and industrial
activities. From the 1960s, it experienced a process of
de-industrialization in which lack of job opportunities
led to high levels of unemployment and a consequent
reduction of inhabitants. During the 80s, due to high land
contamination and poor transport system, the area
contained over fifty per cent of all vacant land within the
city of Edinburgh.
By the end of the XX century Granton Waterfront was
finally identified as an ideal place for the future city expansion. Although an overarching vision for the redevelopment of the whole area was envisioned in 2000, the still
ongoing process of redevelopment has been fragmented
and disarticulated.

SITE

Information and image from the brief.

EDINBURGH CITY CENTER
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Through researching Granton and the initial site
information from the brief, I came to a few key
discoveries that helped to shape my design
and the productive activity I would focus on.

live alone in the Granton area near the site. This
suggests AquaCulture could benefit members
of the community who maybe more isolated, in
generating a community hub.

In light of these discoveries and my wider interests, I decided to take the productive activity
of urban agriculture, specifically focusing on
aquaponics and community synergy through
agriculture forward.

Within the AquaDwellings members of the
community who maybe considered more isolated or with spare time, would have the option to
become key gardeners. They would be given
training in how to maintain the systems, and
through this make wider connections with the
community through the comfort of the system.

KEY DISCOVERIES THAT MAKE
AQUACULTURE APPROPRIATE
FRO GRANTON
The community garden entrance.

GRANTON IS A ‘FOOD DESERT’

Granton is considered a ‘food desert’ , an
urban area where it is difficult to buy affordable
or good quality food.

EXISTING COMMUNITY

The existing community have a keen interest in
producing and making local food. For example
the local community garden group have 1000
followers on facebook, and is located directly
adjacent to the site (leaf symbol). Demonstrating the local interest and activism in food
production and consumption.

SITE

However there doesn’t appear to be an obvious
urban center in Granton, thus it could be said
that Granton is needing a development that
serves a community through food, space and
nature.

INDUSTRIAL PAST &
CONTAMINATED GROUND

Medalvic car factory, an abandoned indutrial
building, one of the few adjacent builsings to
the site.

Due to the industrial past the majority of land
is contaminated and potentially dangerous to
cultivate, therefore above ground farming is favourable, until the land has been re-mediated.

FISHING CULTURE

Granton has a romantic connection to fishing,
the Granton Trawlers were well known for providing fish to locals, and their assistance with
the war efforts during WW II.
In Edinburgh, the summers are cool and partly
cloudy and the winters are long, very cold,
windy, and mostly cloudy. Over the course of
the year, the temperature typically varies from
1°C to 18°C and is rarely below -4°C or above
22°C.

Diagram showing the adjacent Community
Garden and PM Ranaldi in relation to the site. .

Today there is still a small active industry in
processing fish. The site is located in close
proximity to PM Ranaldi and son’s (fish symbol)
the local fish processor, which could carry out
the preparation of fish for local retail from the
aquaponic units.

REFERENCES

AGEING POPULATION

Within Granton 20-25% of residents are
between the ages of 35-64. This suggests that
Granton could potentially become an area with
a large elderly population by 2050.

An image from the Granton Trawlers Historic
Archives, showing some of the Granton
fishermen.

The data shows that more than 50% of people
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Guardian article “More than 1 year old
More than a million UK residents live in ‘food
deserts’, says study”.
Available from: https://www.theguardian.com/
society/2018/oct/12/more-than-a-million-ukresidents-live-in-food-deserts-says-study
Cencus data from Digimaps.
Granton Trawlers Archives - Available from:
http://www.grantontrawlers.com/

In order to get a year round stable and varied
crop in Granton, the aquaponics production will
need to remain inside. However there would be
provision for allotment spaces outside.
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DWELLING PROPOSAL
OVERVIEW
I will first outline the overall programe distribution of the proposal, to ensure that the components and ideas I discuss in my research about
Archiponics and socially cohesive design, from
pages 34-93, have context.

Below is a site map showing the five
AquaCulture units, and the individual numbering of the dwellings, and the landscape
strategy they are situated within.
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1.200 SITE SECTION
WATER HARVESTING
TOWER

This section highlights the key components, I
will be explaining in my research and design
chapters.

FISH TANK

GROWBED
LARGER UNIT

PIPES

GROWBED
SMALLER UNIT

PRODUCTIVE DWELLING

COMMUNITY AND COMMERSE

FLEXIBLE PROGRAME

REED BED
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THE PRODUCTIVE SHOOT

From the street, the facade tactically breaks in
a way that frames the prodctive activity and occupants within. The break also draws attention
to the movement of produce vertically via the
‘shoots’.

The ground floor is where excess produce is
traded and sold, the first floor is dedicated to
plant growth and processing and the top floor
is dedicated to fish harvesting and maintenance.

This is the north facing side of the building,
and it is mostly without windows. It is where
the intensive LED growing takes place, and the
processing and harvesting of most produce
takes place. Therefore humans only spend minimal time there to check on the crops and fish.

(See Drawing Booklet for scale drawings)
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PROGRAME &
CIRCULATION

FISH RELATED PROGRAMME
WATER BODY
PLANT RELATED PROGRAMME
CIRCULATION

This is the programe distribution and circulation
across the three floors of the unit, the programe
of one side is mirrored in order to create the ‘
L’ shape.
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USE
GARDENS/ALLOTMENTS/REED BED & LAKE.
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CLIMATIC ZONES
1.50 ENVIRONMENTAL & CONSTRUCTION
SECTION
When desiging for the human, plant and fish
occupant, I divided the section into three
types of ‘zones’ to suit the occupant and the
programe of the space.
There are three types of climatic zones within
the building, the warm, cool and controlled.
SU

THE WARM

M

M

Is the southfacing, warmer zone, generally containing the human, plant and fish occupants. (
although the fish are shaded, see diagram on
page 52-53) South facing spaces are an important factor for both human and plant well-being
and survival. Automated windows, would be
programed to be responsive to the internal
environment and adjust according to occupant
comfort.

ER

SU

N

CONTROLLED

This zone is where the symbiotic relationship
between humans, plants and fish is realised.
(see diagram below. )

WINT

ER SU

N

THE COOL

WARM

The ground floor of the building has a ‘indoor street’ feel with sliding doors on both
sides. Given the permability of the ground
floor it would remain a cooler temperature as
people move in and out regulary, allowing air
to flow freely in and out, therefore there is not
archiponic features in this area.

SW PREVAILING
WIND

AUTOMATED
WINDOW

CONTROLLED

EVAPOTRANSPIRATION

For the more intense growing of the plants,
there is the controlled zone, in which the
lighting and temperature can be more closely
monitored and contolled by the key gardener
dependent on the crop growing.
PHOTOSYNTHESIS

OXYGEN

CO2

CONCRETE THERMAL MASS

NUTRIENTS

A simplified digram showing the symbiotic relationhip between fish, plants and humans within
the ‘warm’ climatic zone.

Diagram to show the location of the section
cut.

COOL
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CLIMATIC ZONES
In order to achieve maximum productivity and
comfort for all occupants, it was important to
understand their optimum environments. This
knowledge shaped the programe distribution of
the AquaDwelling, in keeping with occupants
prefered climatic zone.

An image showing the fish, humans, and plants
within the ‘warm’ climatic zone in the context of
the home.

Oxygen
H20
Nutrition/Biomass/ Excreation
CO2
Thermal energy

Diagram connecting the biological symbiosis
between plants, humans and fish.
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THE DWELLINGS AT 1.200

DIAGRAM SHOWING THE SPATIAL RELATIONSHIP BETWEEN THE FISH
TANK, GROWBEDS AND THE DWELLING ON THE FIRST FLOOR

LARGER UNIT
UPPER FLOOR

2

OFFICE SPACE

THE
‘PRODUCTIVE
SHOOT’
Transports
the excess
produce to the
ground floor to
be traded.

LARGER UNIT
LOWER FLOOR

1

SMALLER UNIT
1 BEDROOM

FLOOR

RESTING/PHYSICAL MEETING POINTS
CIRCULATION ROUTES
VISUAL CONNECTION
PLANT RELATED PROGRAME

The dwelling units are modest in size. The fish
tank acts as a parition wall between the two
dwellings and each dwelling has their own
growbed. On the North side of the dwelling is
the LED growing section, which is not an occupied dwelling space, but glazed, so the occupants have views into the space. The dwellings

SUMP TANK
FISH TANK
HUMAN DWELLING
SUN PATH
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are encased by productive activies on three of
their walls. The use of transparent surfaces and
varying heights, turns the productive activies
into functional architectural features.
I will now describe how I arrived at this design
through my research.
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Water is becoming an increasingly contentious topic, both environmentally and politically, as climate change has become indisputeable.
Until now we have managed to feed the worlds growing population, in large part due to the achievements of the green revolution, in high yeilding seed varieties... .The increases in crop yeilds
achieved from these technological advances were impressive, but
they are looking increasingly fragile because they are dependedent on large quantities of irrigation and synthetic fertiliser.
Recent history has shown that there is a very direct link between
water shortages and armed conflict.
Even a ten-year extrapolation of existing trends in climate change,
water supplies and population growth raise some alarming possibilities.
- Michael Pawlin from the book
Biomimicry in Architecture
Through creating an architectural structure, i.e. aquaculture, that’s primary focus is the collection,
recycling and chemical balance of water, one could argue its a step in the right direction of wise
water use with a responsibile foresight for the ourselves and the planet.

AQUAPONICS
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AQUAPONICS
To understand how to apply aquaponics on an
architectural scale it was important to understand the nuances of an aquaponics system.
I spent the summer of 2019 in Cambodia helping to construct systems and they are beautifully simple in their productive symbiosis
(the fish waste fertilises the plants).
I witnessed a cucumber grow from seedling to
harvest in 4 weeks in an outside system.
Admittedly Grantons climate is different to
Cambodias, but growing the crops inside, with
a well considered environmental strategy, could
produce similar results.

Aquaponics is a sustainable method
of food production combining aquaculture (raising aquatic animals) and
hydroponics (cultivating plants in
water). In this circulating system, fish
waste acts as a natural fertilizer for
plants, plants then take up those
nutrients and return clean water to
the fish.
Aquaponics utilises the symbiotic relationship between PLANTS and FISH to produce
food, with the assistance of human
‘GARDENERS’ to facilitate these processes
with maximum agricultural efficiency.
WATER is used as a medium to carry nutrients
between the components of the SYSTEM, and
to provide a habitat for the fish.
HOW DOES THE SYSTEM WORK?

Diagrams: Above, the cycling of water and
transfer of nutrients through this medium. Next,
the generic set up of an aquaponics unit, where
water travels between the fish tank, grow bed
and the sump tank. Diagrams by Author.
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In an aquaponic unit, water from the fish tank
cycles through filters, plant grow beds and then
back to the fish. In the filters, the fish waste is
removed from the water, first using a mechanical filter that removes the solid waste and then
through a biofilter that processes the dissolved
wastes. The biofilter provides a location
for bacteria to convert ammonia, which is
toxic for fish, into nitrate, a more accessible
nutrient for plants. This process is called nitrification. As the water (containing nitrate and
other nutrients) travels through plant grow beds
the plants uptake these nutrients, and finally
the water returns to the fish tank purified. This
process allows the fish, plants, and bacteria
to thrive symbiotically and to work together to
create a healthy growing environment for each
other, provided that the system is properly
balanced.

including research, domestic and commercial units.

In aquaponics, the aquaculture effluent is
diverted through plant beds and not released
to the environment, while at the same time
the nutrients for the plants are supplied from a
sustainable, cost-effective and non-chemical
source. This integration removes some of the
unsustainable factors of running aquaculture
(used as a general term to describe fish farming) and hydroponic systems independently.

SPECIES TYPES
There are two general categories of aquaponic
plants based on this demand. Low-nutrient-demand plants include the leafy greens
and herbs, such as lettuce, chard, salad rocket,
basil, mint, parsley, coriander, chives, pak choi
and watercress. Many of the legumes such
as peas and beans also have low-nutrient
demands.
At the other end of the spectrum are plants
with high-nutrient demand, sometimes referred to as nutrient hungry. These include the
botanical fruits, such as tomatoes, aubergine
, cucumbers, courgettes, strawberries and
peppers. Other plants with medium nutrient demands are: cabbages, such as kale, cauliflower, broccoli and kohlrab. Bulbing plants such as
beets, taro, onions and carrots have medium to
high requierements, while radish requires less
nutrients. (see diagram on the next page)

Small scale domestic systems are the most
common type of systems, there is still development necessary for the development of large
scale commercial systems. Which does mean
this development in Granton would be novel
and innovative.
WHY IS IT A GOOD CHOICE OF URBAN
AGRICULTURE?
Aquaponics is a technique that has its place
within the wider context of sustainable intensive agriculture, especially in family-scale applications. It offers supportive and collaborative
methods of vegetable and fish production and
can grow substantial amounts of food in locations and situations where soil-based agriculture is difficult or impossible. The sustainability
of aquaponics considers the environmental,
economic and social dynamics.

PLANTS
In media bed units, it is common practice to
grow a polyculture of leafy greens, herbs and
fruiting vegetables at the same time. Provided
media bed units are the right depth (at least 30
cm), it is possible to grow all the vegetables
mentioned in the categories above.

Economically, these systems require substantial initial investment, but are then followed
by low recurring costs and combined
returns from both fish and vegetables. Environmentally, aquaponics prevents aquaculture
effluent from escaping and polluting the watershed. At the same time, aquaponics enables
greater water and production control. Aquaponics does not rely on chemicals for fertilizer,
or control of pests or weeds which makes
food safer against potential residues. Socially,
aquaponics can offer quality-of-life improvements because the food is grown locally and
culturally appropriate crops can be grown.
At the same time, aquaponics can integrate
livelihood strategies to secure food and small
incomes for landless and poor households.
Domestic production of food, access to markets and the acquisition of skills are invaluable
tools for securing the empowerment and emancipation of women in developing countries,
and aquaponics can provide the foundation for
fair and sustainable socio-economic growth.
Fish protein is a valuable addition to the dietary
needs of many people, as protein is often lacking in small-scale gardening.

It is possible to use tall, sun-loving plants to
shade low, light-sensitive plants from intense
afternoon sun by placing the tall plants to the
west or by alternating the two in a scattered
distribution.
Having soil plants in the same vicinity is useful
to benefit the water that is emptied out, during
water changes.
The suitable temperature range for most vegetables is 18-26, although many vegetables are
seasonal. Winter vegetables require temperatures of 8–20 °C, and summer vegetables
require temperatures of 17–30 °C.
Therefore the system can support a wide variety of crops to provide a varied diet.
SOURCE: Small-scale aquaponic
food production: Integrated fish and plant farming. Food and agriculture Association of the
united nations.

TYPES OF CROP THAT CAN BE GROWN IN
AN AQUAPONICS
SYSTEM
To date, more than 150 different vegetables,
herbs, flowers and small trees have been
grown successfully in aquaponic systems,
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AUBERGENE
CUCUMBER

LETTUCE
PAK CHOI

LENGTH
(cm)

CHIVES

PEPPER

MINT

BEETROOT
KALE

STRAWBERRIES

CARROTS

BROCOLLI

40-80

TEMPERATURE (°C)
5

10

40

50

20

30

25

COMMON CARP
NILE TILAPIA

40-80

60

15

CHANNEL CATFISH

RAINBOW TROUT

FLATHEAD MULLET

600

9-11
Months

30-38

600

6-8
Months

28-32

400

9-10
Months

25-36

1000

14-16
Months
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750

9-11
Months

30-34

3.2

GIANT RIVER PRAWN

30

4-5
Months

35

180

BARRAMUNDI

400

9-10
Months

38-45

DECIPHERING THE APPROPRIATE
PLANTS FOR THE SYSTEM

DECIPHERING THE APPROPRIATE
FISH FOR THE SYSTEM

A diagram showing the distribution
of plant species from low nutrient
demand to high nutrient demand.

A diagram showing different fish
species commonly associated with
aquaponics. On the sliding scale, the
grey shows the temperature range in
which they can survive and the light
grey - the optimum range in which
they can thrive.

Following the establishment of the
crops the occupants can begin to
grow more nutrient rich crops. However they would need to start with
crops on the left hand side.
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MAX
GROWTH C R U D E
SIZE (g) PHASE PROTEIN
PROTIEN IN
FEED (%)

In Granton species that would be
most approprite to the climate would
be the Common Carp, the Channel
Catfish, the Rainbow and the Flathead Mullet.
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THE FISH TANK
REQUIREMENTS

+ One of the simplest fish tanks is a hole dug
in the ground, lined with bricks or cinderblocks,
and then lined with a waterproof liner such as
polyethylene plastic.
COLOUR

SITE

White/light colours for the viewing of the
fish and checking the waste distributed at the
bottom of the tank.
White tanks will also reflect sunlight and keep
the water cool. Alternatively, the outside of
darker coloured tanks can be painted white.

The system will need to be protected from
extreme weather such as heavy rain, snow
and wind.
SHAPE
Round tanks with flat bottoms are recommended. The round shape allows water to circulate
uniformly and transports solid wastes towards
the centre of the tank by centripetal force.
Square tanks with flat bottoms are perfectly acceptable, but require more active
solid-waste removal.

COVERS AND SHADING
The light level in the fish tank should be
reduced to prevent algae growth. However, it should not be completely dark, as fish
experience fear and stress when a completely
dark tank is exposed to sudden light when
uncovered.

Currently rectangular forms are generally
more economically and materiality feasible
in architecture.
In order to overcome ‘dead spots’ pipes can be
strategically placed. e.g. pipes can be positioned tangentially to the container thereby
forcing the water to swirl in a circular motion inside the container. The centripetal force
created by the circular motion of the water
forces the solid waste in the water to the centre
and bottom of the container, because the water
in the centre of the vortex is slower than that on
the outside. Once this waste is collected on the
bottom, a pipe attached to the bottom of the
container can be periodically opened, allowing
the solid waste to flush out of the container.)

The ideal condition is with indirect natural
light through shading, which would both
prevent algal growth and avoid stress to fish.
It is also recommended to handle, harvest or
grade fish in darkness to reduce fish stress to
a minimum.
REDUNDANCY
If the water pump is located in the fish tank, be
sure to lift the pump off the bottom so that the
tank can never be pumped dry. Use a standpipe inside the tank to guarantee a minimum
water level.
MECHANICAL FILTER

NB Artistically shaped tanks with non-geometric shapes with many curves and bends
can create dead spots in the water with no
circulation. These areas can gather wastes
and create anoxic, dangerous conditions for
the fish. If an odd-shaped tank is to be used,
it may be necessary to add water pumps or air
pumps to ensure proper circulation and remove
the solids.

The simplest method is a screen or filter
located between the fish tank and the grow
bed. This screen catches solid wastes, and
needs to be rinsed often.
Similarly, water leaving the fish tank can pass
through a small container of particulate material, separate from the media bed; this container
is easier to rinse periodically.

MATERIAL

WATER
Rainwater/clean water, not municipal water
(chlorine/chloramine added to the water
source, which is poisonous to the fish.)
In order to ensure the water quality is good –
adding 500mg of ascorbic acid per 50 gallons
water neutralises water. Carbon filters can also

+ Either strong inert plastic or fibreglass is
recommended because of their durability and
long life span.
+ Cement or plastic-lined ponds are much
more acceptable, and can be an inexpensive
option.

ARCHIPONICS
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PIPE PLACEMENT TO REDUCE
‘DEAD’ SPOTS

be used. However addidional water (water
added to an established system) will not need
much treatment if the system is working well.

THE GROW BED
REQUIREMENTS

GROWING MEDIUM
All growing media must have:
+ A large SA for bacterial growth
+ A neutral pH and be inert
+ Good drainage properties
+ Sufficient space for air and water flow within
the medium
Common examples include:

LIGHT
1. Good sunlight is the best form of light for
plant growth.
2. However for indoor systems or badly lit
spaces, there are a number of artificial light
options for indoor gardening, including high
output fluorescents, metal halides, mercury
vapor bulbs, LEDs, and plasma lights. This has
worked very well for leafy greens like basil, lettuce, and chard. Some vegetables may require
more intense lighting when growing indoors.

VOLCANIC TUFF
The three best qualities of volcanic gravel are
that it has a very high surface area to volume
ratio, it can be cheap and easy to obtain, and it
is almost chemically inert.
LIMESTONE
can be used but is not recommended.
LIGHT EXPANDED CLAY AGGREGATE
This material can give additional benefits to
growers in case of
media beds placed directly on rooftop floors
(depending on design). The building can in fact
benefit from additional insulation, which can
decrease houses’ cooling/heating costs.

MATERIALS
The materials must be strong enough to hold
water and growing media without breaking,
able to withstand difficult weather conditions,
and made of food-grade material that is safe
for the fish, plants and bacteria.
Furthermore the grow bed needs to be easiy
connected to other unit components through
simple plumbing parts and can be placed
in close proximity to the other unit components.

SOURCE: Small-scale aquaponic
food production: Integrated fish and plant farming. Food and agriculture Association of the
united nations.

SHAPE
The standard shape for media beds is a rectangle, with a width of about 1 m and a length
of 1–3 m. Larger beds can be used / manufactured, but they require additional support (i.e.
concrete blocks) in order to hold their weight.
The beds should not be so wide that the farmer/ operator is unable to reach across, at least
half-way.
DEPTH
If growing large fruiting vegetables such as
tomatoes, okra or cabbage, the media bed
should have a depth of 30 cm, without which
the larger vegetables would not have
sufficient root space, would experience root
matting and nutrient deficiencies, and would
probably topple over.
Small leafy green vegetables only require
15–20 cm of media depth, making them a
good choice if the media bed size is limited.

Diagram demonstrating the spatial requirements for the grow bed.

DIAGRAMS
1. Demonstrating the placement of the pipe
in order to create a centripetal force, to push
excess waste into the middle so it is easy to
manage.
2. Demonstrating the concept for different wall
widths , that fish can occupy.
3. The tank thickness to size ratio
4. The spatial and climatic requirements for fish
within an architecural structure.
Diagrams demonstrating the Archiponic requirements for the tank .
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I researched existing projects that intergrated
Aquaponics into architecture and didn’t find
very many that had reached fruition in the
context of the dwelling. There is what seems
like an architectural timidness to explicitly
imbed aquaponics into the programatic ritual
of living.
However I did witness an aquaponics system
intergrated into a dwelling at the Earthship
Biotecture in New Mexico, where I spent a
month helping to build a dwelling with an
intergrated aquaponics unit.
This is the first case I have come arcoss with
an aquaponics system working interagted
into the architecture of the home. It worked
fantastically in New Mexico, however this
typology still needs to be adapted for an
urban typology. Furthermore I believe there is
an exciting opportunity to be more architecturally adventurous in terms of their aesthetic
and form, given material and technological
advancements.
I will now outline three different precedents
that have looked at, and how they have intergrated aquaponics on small and large scales.

ARCHIPONIC PRECEDENTS
< Image of the aquaponics unit in Toas New
Mexico. Their system was more like a pond
system, and a more organic architectural
feature. However I have adapted mine for
the urban architectural typology. Space is
often restricted so I have made the fish tank
verticle, with easily accesible and labelled
components to make it easier to maintain.
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A diagram demonstrating the flow of water.

HOMEFARM

AQUALOOP

“Homefarm is a conceptual proposal for the
next generation of urban retirement housing. It presents a residential and commercial
farming typology for Singapore that combines
apartments and facilities focussed on but not
exclusively senior living and vertical urban farming. The residents live in a high-density garden
environment created by the vegetable farm,
where they may find employment. SPARK’s aim
is to generate discussion about the potential that can emerge from the mixing of two
typically separate realms. The research-based
design addresses two pressing challenges
faced by Singapore: how the city-state might
support a rapidly ageing society, and how it
might enhance its food security 90% of which
is currently imported.”

“The Aqualoop is an installation for the New
Children’s Museum in San Diego, California. The playful curvature of the Aqualoop is
designed to show the seamless cycle of water,
and also to incorporate Hydroponics - cultivating plants in water- and Aquaculture - cultivating fish. The structure can be assembled of
standard fiber reinforced plastic panels, usually
used for water slides. It can hold up to 180
Cubic Feet of water, and allows its visitors to
follow the natural cycle of water. Children can
view the fish in the lower part of the installation
and observe how the used water is pumped
into the 17’ tall Cleaning-Tower,from where the
water is transferred to the 19’ tall Grow-Tower.
A spiraling tube along the perimeter of the
Grow-Tower allows for watering all the plants,
before the clean water reaches the fish pool
again.”

This conceptual project proposes how aquaponics could work on a large scale to produce
food for individuals living in this development.
The project demonstrates holistic system
thinking in which multiple systems compliment
one another and work with as many renewable,
sustainable technologies as possible, for example using agricultral waste to power a biomass
plant.

This design demonstrates opportunity for the
combination of exciting architectural form combined with aquaponics. It also demonstrates
the possibility of working with aquaponics on a
vertile access as opposed to a horizontal one
(to which it is normally associated.)
SOURCE: Images and information from https://
work.ac/about/

The project also has a strong social focus that
considers many varieties of dwelling types for
elderly but also other modern family types. This
ensures that the elderly aren’t living in an
isolated community, but one that is intergenerationally intergrated.
The elderly act as agricultral vigulante’s as
they will have greater time than middle aged
working individuals. The elderly have the option
to assist in agricultral activities, which theoretically should assit in keeping them active and
social as they become older.

The tiered approach to generating a harvets.

INFORMATION: SPARK Architects
SPARK Architects have included an energy
strategy to assit with the energy demands of
the aquaponics system. However they have
made the symbiotic connection between
agricultral waste and the creation of biomass
power.
This project inspired me in terms of their social
proposition and their intergrated approach to
resource generation and use.

The master-plan for the Homefarm blurs the boundary between dwelling commerse,
resource production and use and social spaces.
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MODULAR
AQUAPONICS

REFLECTION OF
PRECEDENTS
The Aqualoop, Modualr Aquaponics and
Homefarm precedents are still at conceptual
phases. They demonstrate small scale and
large scale approaches to verticle farming.

This project is a research collaboration between Flanagan Lawrence (architects), Useful
Simple Trust (engineers), Bristol Fish Project,
and Lettus Grow (aquaponics specialists),
trying to achieve an exemplar economically
sustainable modular aquaponic intervention.

The fact these precedents are still at a conceptual stage demonstrates the innovative nature
of the architectural typology. But is suggestive
of the direction of innovation for architecture.

The design is tailored for high yield, and low
material costs. This manifests as a ‘modular
vertical farming system’ wrapping onto south
facades of industrial sheds in suburban areas
with the aim of ‘greening an industrial landscape’. It addresses key aspects of sustainability and the circular economy.

As designers, we are still figuring out how to
work with nature, to design architecture that
facilitates interspecies symbiosis.

This is more of a retrofit solution rather than an
intergrated approach, which is a great concept
for intergrating the concept of AquaCulture on
the current fabric of cities around the world.
They describe the building that facilitates the
aquaponics the ‘host’ building, a term that
I think is fitting. It demonstrates a growing
awareness of the need for designers to be
stewards, protectors and facilitators of nature,
through architectural structures.
The design was shortlisted for the World
Architecture Festival Future Projects - Experimental award. The recognition of this award
demonstrates the growing interest of intergrating aquaponics into architectural typologies. In
an attempt to positively and responsibly evolve
our cities.
SOURCE: Information and images from
Flanagan Lawrence Architects
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3d model of tank

ARCHIPONICS IN THE
AQUADWELLING
50

An Image from the bedroom looking to the fish
tank.
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FISH TANK DESIGN
In response to my research findings I designed
the fish tank accordingly. (see pages 22-29 for
it’s context within the building.)

There is to be no direct sunlight & a temperature of 20-30 °c.
The structure provides shading from direct
light, yet is still heated from sun, via the greenhouse effect, helps to maintain the optimum
conditions for fish. The weathered steel overhang also doubles up as as a porch space for
both dwellings.

WEATHERED
STEEL SHADING

SUMP TANK

The glass roof has an automated opening,
allows for air to leave when humidity or heat
becomes too much, replenishing the air. It also
extrudes above the pitched roof to capture
heat.
The pipes have Nodes
This means they are easy to detach if necessary, to fix/ clear any blockages.

FISH TANK

THE JOURNEY FROM RAINWATER
HARVESTING TANK TO THE GROW BED IS AS
FOLLOWS:
1. Rainwater from the water harvesting
tower - gravity fed.
2. The rainwater flows into the sump tank,
where the water is redirected into the dwellings,
and the fish tank through seperate systems.

PART OF THE WATER
(1/6) GOES TO FLUSH
THE TOILET AND PART
(5/6) GOES BACK TO THE
SUMPTANK.

3. The bent pipe into the fish tank from the
sump tank causes a centrifugal force that facilitaes circulaiton of water, and reduces ‘toxic’
zones of stagnant water.
4. Water pipes to the grow beds are located
at the top of the tank. This allows redundancy as the fish tank will not ‘run dry’ if something goes wrong. Furthermore, it reduces the
amount of solid waste through the pipes.
GROW BED

5. Mechanical & Biological filter
clears any solid waste through graduated
mesh. (see page 50 for detail drawing)
6. Water enters the grow bed, where ammonia is converted into nitrate. The ammonia
carried in the water is converted into nitrate by
nitrifying bacteria, the nitrate is then assimilated by the plants. The water (minus the
ammonia and cleansed by the plant) flows into
the tempory sump tank, where it is pumped upwards to back to the sump tank. (See ‘growbed
design’ on page 58 for further explanation.)

BATTERY PUMP
WITH ONE WAY
VALVES

HOUSEHOLD FILTER
TO MAKE POTABLE
WATER.

GROW BED

MECHANICAL &
BIOLOGICAL FILTER
GROW BED
A diagram showing the network of pipes in the
AquaDwelling.

PRODUCED BY AN AUTODESK STUDENT VERSION
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PRODUCED BY AN AUTODESK STUDENT VERSION

PRODUCED BY AN AUTODESK STUDENT VERSION

GLASS ROOF

PRODUCED BY AN AUTODESK STUDEN

FISH TANK
ENVIRONMENTAL
DESIGN

MECHANICAL & BIOLOGICAL
FILTER AT 1.5
*(see contextual placement on the previous
page in the dotted yellow box)

PRODUCED BY AN AUTODESK STUDENT VERSION

The mechanical & biological filter has graduated mesh filters starting from larger to smaller in
order to filter any solid matter entering the grow
bed. This ensures that well filtered water arrives
at the grow bed and reduces blockages in
pipes. In the filter system there are bacteria and
microbes that contribute to the water cleansing
process.

SUMMER
SUN

WINTER
SUN

VENTILATION
OXYGEN
ENTERS
CO2 LEAVES

The water leaves the
tank, to go to the grow
bed.
The water level is below direct sunlight, but
the fish benefit from
the heat. The heat is
then transfered through
the water into the grow
bed which is beneficial
for plant growth.

MANUAL FLOW
STOPPER
REMOVEABLE LID FOR
MAINTENANCE

FLOW FROM FISH
TANK

FLOW TO GROW
BED

WEIR

Fish produce ammonia
and require oxygen.
Water provides the
medium for this to take
place.
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SETTLEMENT

BLOCKAGE
VALVES
Graduated mesh filters starting from larger to
smaller in order to filter any solid matter entering the grow bed. This ensures that well filtered
water arrives at the grow bed and reduces
blockages in pipes.

Y AN AUTODESK STUDENT VERSION

Humans add fish food
or ‘nutrients’. These
can be grown on site
or provided from a
local supplier.
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GROWBED
DESIGN
Following my research into aquaponic
growbeds (see pages 30-39), I designed my
system in accordance with this.
The following design is a collection of the
important discoveries I made when designing
a grow bed.
PLACEMENT
Grow beds placement should be next to the
window which exposes them to maximum
natural sunlight.
SIZE
Each individual bed is 2000mm in length, which
was the reccomended length for the growbed
and 800mm wide, to allow for easy one sided
gardening. The volcanic tuff gravel is at a
depth of 300mm, which is the optimum depth
for plant growth. Furthermore the gravel itself
is important for its collective large surface area
which allows for chemical processes to take
place.
The system is raised on plinths from the
ground in order for easy gardening, and it allows the pipes to be above ground so they can
be easily fixed or mended if anything should
go wrong. There is a wooden envelope around
the structure for aethetics.
ELECTRICITY
I have used the height difference from the
fish tank to the grow bed to turn hydroelectic
spinners and generate and electical current.
This is then used to power the pump that takes
the water 1. back to the sump tank and 2. to
flush the loo.

A sketch showing the early design concept of
the grow bed.

A 3D View of the placement of the grow bed
within the context of the home, the larger
dwelling.
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GROWBED DESIGN
1.20 SECTION
PIPE FROM TANK
CONTAINING HYDROELECTRIC SPINNERS.
AS THERE IS A CONSTANT STEADY FLOW
FROM THE FISH TANK
THE WATER CAN BE
UTILISED TO GENERATE
AN ELECTIC CURRENT
THAT WILL POWER THE
PUMP TO DIRECT THE
WATER BACK TO THE
FISH TANK AND THE
TOILET.

PIPE WITH NODES,
WITH ONE WAY
VALVES.
AS THE WATER IS
PUMPED UP THE
PRESSURE INCREASES
FORCING WATER UP
THE PIPE. REDUCING
THE ENERGY REQUIRED
TO TRANSPORT THE
WATER VERTICALLY.

GRADUATED VOLCANIC TUFF
MAXIMISES THE SURFACE AREA OF THE
GROW BED WHERE CHEMICAL PROCESSES
CAN TAKE PLACE.

WATER ENTERS THE OPPOSITE
SIDE TO THE BELL SIPHON.
ENSURING THE WATER TRAVELS
EQUALLY OVER THE BED.

THE COMPARTMINTALISATION OF WATER,
ALSO MAKES WATER
FLOW MANAGEMENT
EASIER.

MECHANICAL &
BIOLOGICAL
FILTER

WOODEN COVERING
FOR MAINTENANCE

3O CM,
THE BEST DEPTH FOR
GROWING.

PUMP POWERED BY
HYDROELECTRIC
SPINNERS.
1/6 OF THE WATER
GOES TO THE TOILET &
5/6 BACK TO THE SUMP
TANK.

THE BATTERY

CONCRETE RAISED
FRAME
TO SUPPORT THE
GROWBED

PLASTIC CONTAINER WITH 2% SLOPING
BOTTOM
TO ENSURE WATER FLOWS TO THE BELL SIPHON

58

BELL SIPHONS
(See next page)

WATER FROM BEDS
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THE BELL SIPHON

FILLING

‘WATER LOCK’

(See previous page for Bell Siphon context)

AQUADWELLING PLANTING STRATEGY
Although the occupants will have autonomy over what to plant, this is a guidance for planting within the interior growbed, to get variety and an exciting aesthetic.

HOW DOES THE BELL SIPHON WORK?
The Bell Siphon is important for replenishing
the water and creating oxygen in the gravel
bed. It causes ‘ebs and flows’ in the water level
which is essential as it allows oxygen to enter
and therefore the aerobic bacteria to convert
nitrite into nitrate, an essential mineral for the
plants survival, and the essence of an aquaponics unit.

DRAINING

The bell siphon goes through four stages as the
water continiously enetrs the growbed.
1. Filling
2. Water Lock
3. Draining
4 Breaking the siphon

OXYGEN
PERMEATES THE
LOWER REGION

This is constantly occouring within the system
creating a cyclical rhythm of water fluctuation.
SOURCE: My own experience working on
aquaponics and https://www.youtube.com/
watch?v=ZHaiVhVZ3kM

AESTHETICALLY
LIGHTER CROPS
DRAWS THE EYE TO
THE BED SOFTLY.
E.g. Beans, peas,
white cabbage.

AESTHETICALLY
DARKER CROPS
GIVING DEPTH
OF FIELD TO THE
SPACE.
E.g. Aubergine, Red
cabbage, Beetroot

EDIBLE FLOWERS
SITUATED IN THE
LINE OF SIGHT OF
RESTING SPOTS.
FOR EXAMPLE
INFRONT OF THE
COOKER, THE
DINING TABLE AND
TO THE RIGHT OF
THE ARMCHAIR TO
BRIGHTEN UP THE
LINE OF VIEW.
E.g. citrus blossom,
clover, daisies,
dandelions, hibiscus,
honeysuckle, lavender, lilac, nasturtium,
pansies.

A DIAGRAM SHOWING THE FOUR STAGES OF
A BELL SIPHON

HERBS PLANTED
AT ENTRANCES
AND RESTING
SPOTS, FOR
SUBTLE AROMAS.
E.g. Lavendar, Rosemary, Mint, Chives,
Thyme.

DRY ZONE

INTERMITTENT ZONE
- WHERE NITRITE IS
CONVERTED INTO
NITRATE BY NITRIFYING
BACTERIA

SATURATED ZONE
- WHERE AMMONIA
IS CONVERTED INTO
NITRITE BY NITRIFYING
BACTERIA

1.10 SECTION OF THE BELL SIPHON IN
CONTEXT.
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Diagram showing the interior planting strategy,
for the smaller unit, however this would be a
general planting concept across both units.
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ARCHIPONICS &
ENVIRONMENTAL
SYMBIOSIS
Le Corbousier famously stated that a
‘A house is a machine for living in’
in the 1927 manifesto Vers Une Architecture.
What he goes on to suggest is that the house
contains tools to assist living. As humans
evolve, we naturally develop new tools for living
in keeping with the Zeitgeist of the time.
We are now living in a time that requires more
self-sufficient lifestyles and structures, if we are
to support urban populations in environmentally, politically and socially changing times, in
order to establish more resilient communities.
This will involve removing an element of the
ego, to see ourselves as interconnected within
the ecosystem, rather than above it, or exempt
from it.

Villa Savoye - Le Corbousier.

Archiponics borrows water from the environment, and architecturally curates it through a
series of thresholds where the water is a medium that facilitates biological processes. Then
the water is returned to back to the ecosystem
locally, and cleansed.
Here the components of the system, facilitate
life through the movement of water, therefore
the assemblage of components are sustaining
life. One could rephase Le Corbusier to say

The Pompidou Center, by Renzo & Piano, The
Pipes are a defining architectural feature and
each is colour coded according to function.

‘A house is a Living Machine.’
Rachel Armstrong, is an Architect that discusses this notion in her book Vibrant Matter,
she explores how lively materials, or ‘vibrant
matter’, may be incorporated into our buildings. She argues that by enabling architects
to co-design in partnership with human and
nonhuman collectives, it will result with the
production of post natural landscapes.

ARCHIPONICS &
ENVIRONMENTAL SYMBIOSIS

Conventional architectural typologies often hide
the life sustaining systems - such as plumbing,
in their fabric. I wanted to explicitly articulate
the water system throughout the AquaDwelling,
to emphasise its importance. This is in an effort
to demystify the plumbing, and tell the story
of the water visually. Generating conversation,
and therefore more knowledge surrounding
water and how we use it.
I took inspiration for this stark architectural
feature from the Pompidou Centre, which has
distinct colour codes for different services.

An image from inside the AquaDwelling, that
shows the pink pipes running along the LED
growbed. This is an architectural feature that
aims to draw the occupants attention to the
‘environmental flows’ around them.

An image looking towards Aq.Cul. 1 from the
Reedbed, walkway.
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RAIN INCOMING!

SUMP TANK FILLING

FISH TANK FILLING

GROWBED FILLING

WATER FLOW
EXPERIMENT
To understand how the water moves through
the building I had to understand the different
thresholds it passes through.
I spatially modelled the vessel and pipe componets and placed the openings relative to
their place in the structure.
Working in this way helped me to understand
where I could work with gravity, and find opportunities for electricity generation.

WATER
HARVESTING

WATER PUMPED BACK TO
SUMPTANK & USED FOR
TOILET FLUSH. SEPTIC TANK
FILLING

FISH TANK &
SUMP TANK
GROW BED

SEPTIC TANK EFFLUENT
ENTERS REEDBED.

INTERIOR OF
AQUADWELLING

TOILET

SEPTIC TANK

ELECTRIC
PUMP

REED BED

SYSTEM STARTS TO DEVELOP
A DYNAMIC EQUILIBRIUM

PUMPING THE WATER BACK TO THE SUMP
TANK FROM THE GROW BED

WATER LEAVES THE SYSTEM THROUGH THE TOILET AND SUBSEQUENTLY THE REED BED, THEREFORE THE SUMP TANK WILL NEED
TO BE REPLENISHED EVERY COUPLE OF DAYS FROM THE RAIN
WATER.

Stills from Water Flow Experiment #2, showing the movement of water
from one component to the next.
Photo showing the components of the entire
water system.
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At the start the water is filling up the system for the first time, then it
reaches an equilibruim where all the water levels are at a dynamic equilibrium.
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FROM ‘RAIN TO REED’

The diagram shows the ‘journey of water’
through the building from Rain to Reed. A key
idea is that water is ‘borrowed’ from the ecosystem and is returned back to the water table
cleansed and replenished.

This diagram demonstrates the ‘moment’ in
which the water is borrowed from the ecosystem and contained within the architectural
structure.
As an architect this poses a whole new way
of thinking about architectural structures, as
places that temporily contain environmental
moments.
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FROM ‘RAIN TO REED’ SITE
SECTION & KEY
ARCHITECTURAL MOMENTS.
(See Book of Drawings for scale drawings)
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These three drawings demonstrate the important architectural moments in the flow of water
from Rain to Reed. These include, from left to
right, 1. water harvesting 2. water use within
the fish tanks and grow beds and 3. water
entering the Reed bed, and back into the water
cycle.
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“Loneliness doesn’t always
stem from being alone; loneliness is a function of how
socially connected we feel to
the people around us - and
it’s often the result of the
homes we live in.”
- Grace Kim, on the Loneliness
Epidemic
“Loneliness, living alone and
poor social connections are
as bad for your health as
smoking 15 cigarettes a day.”
“Two fifths all older people
(about 3.9 million) say the
television is their main company.”
“Half a million older people
go at least five or six days
a week without seeing or
speaking to anyone at all.”
- Campaign to End Loneliness

SOCIAL COHESION &
INTERGENERATIONAL LIVING
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After carrying out research in Granton, I noticed there was a pending ageing population.
Through more research around designing for
the elderly it became apparent that loneliness
was a huge issue, and there are architectural
devices to start to overcome this. It is not only
is it the elderly that encounter loneliness, so
these design strategies are applicable for designing more socially enriched urban environments, which I intend AquaCulture to be.
Our homes and cities and neighbourhoods can
fuel the disquiet of a perceived solitary existence. This also means that part of the solution
is in the same structures that we live in, around,
and between. There are evolving terms for
design solutions to reduce social isolation.
CO-HOUSING
Co-housing is an intentional neighbourhood
where people know each other and look after one another. You have your own home but
also share significant in and outdoor spaces,
such as large communal kitchens where meals
are cooked and enjoyed jointly, often several
times a week. In co-housing schemes collaboration between neighbours can be encouraged through exclusive shared facilities/ a
community garden.

Aylesbury Estate, Southwark London by Mae
Architects

‘PROGRESSIVE PRIVACY’
This is a design principle that recognises the
importance of providing social spaces of different qualities, providing a spectrum of sociality
and allowing residents to socialise or progressively retreat into their own private space. This
shows connections to the design of traditional
Italian piazzas, where there is a freedom of
choice in the degree of interaction with others.
The case study of Aylesbury Estate, Southwark London by Mae Architects, was designed
with this concept. Residents can socialise in
large groups in the building’s entrance, lounge
or garden, there are also generous landings
and circulation spaces that allow residents to
interact.

Drømmehagen project by Haptic Architects

The progressive aspect allows people to progress into privacy gradually, providing different
‘levels’ of social interaction.
The Drømmehagen project by Haptic Architects creates a diverse architectural form.
Each dwelling is in close proximity of different
households and services to reinforce community cohesion. In the Drømmehagen project,
residents have some governance arrangements, for example, in the use of the vegetable
gardens, which reinforce a sense of ownership
and make them feel more of a part of the place
they belong to.

Matter Architecture carried out research into
rethinking intergenerational living. They came
up with a series of principles deemed important
for the successful adoption of intergenerational
living.

SOURCE
Diagram: Matter Architecture, Re thinking intergenerational living.

I will investigate further the principles of location and shared spaces, and how these feed
into the wider importance of the urban strategy.
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LOCATION
A new scheme should be located
Where there is an opportunity to connect
with and enhance local networks

HAPPI is an independent report, which makes
recommendations to Government as to how
they should reform future policy to ensure
our future homes and communities meet the
needs and aspirations of our increasingly
ageing population. They have specified 10 key
design principles:

I looked to place my project so it was well
connected with the existing community, and
it’s location would facilitate more community
connections.

Space and flexibility
Daylight in the home and in shared spaces
Balconies and outdoor space
Adaptability and ‘care ready’ design
Positive use of circulation space
Shared facilities and ‘hubs’
Plants, trees, and the natural environment
Energy efficiency and sustainable design
Storage for belongings and bicycles
External shared surfaces and ‘home zones’

SHARED SPACES
Different types and scales of shared spaces
should be incorporated to accommodate
activities and relationships. These include
- BREAKOUT SPACES
Breakout spaces can be shared private spaces
for small groups of residents, or large gathering spaces for eating and meeting. Providing
a range of sizes and characteristics for these
spaces is crucial, as different users may feel
more comfortable in certain settings.
- PUBLIC ROOM
The public room is an internal space designed
with flexible privacy from public, semi-public to communal private. It should provides
mixed facilities for residents and the public, in
spaces sized for a range of activities. It acts
as a threshold between the public spaces and
spaces reserved for the community. Marmalade
Lane Co-housing, by Mole architects have
created a development that harnesses a public
room.

THE FUTURE OF INTERGENERATIONAL
LIVING
The increasing numbers of generations alive
at the same time suggests that demand for inter-generational living will increase in the future.
Outside of the family, a recent homeshare
initiative in the UK matched younger people
requiring low-cost housing with older people
requiring domestic help and companionship.
These models may become increasingly common as the demand for inter-generational living
increases.
Inter-generational living could bring benefits
to all age groups, addressing loneliness and
social isolation among older people, facilitating
care for older and younger relatives, and reducing housing costs.

Map demonstrating the variety in landscape
strategy for the Amagerfælled Master-plan. A
mix of green, blue belt with social spaces interwoven organically into the urban fabric.
SOURCE
Amagerfælled Master-plan, Landazine Architects.

SHARED OUTDOOR SPACE
Outdoor green spaces can foster health and
well-being, acting not only as a physical
resource of food. They should also be
designed to be partially maintained by residents, to create a sense of ownership.

INTERGENERATIONAL URBAN INTERGRATION
A person’s living environment extends beyond
their home. Enabling people of all ages to live
healthy and successful lives requires neighbourhoods with suitable physical, social, and
virtual environments.
Access to services and the promotion of
outdoor mobility can have significant health
benefits for people of all ages. The International
Longevity Centre cites evidence that physical
activity among older people has been linked to
better cognitive performance, reduction in morbidity and mortality and increased well-being,
and suggests that encouraging active travel
among older people could confer health benefits. Other evidence suggests that neighbourhoods can contribute to health by providing
opportunities for exercise, and to well-being by
providing opportunities for social interaction
and contact with nature.

Unlike conventional shared vegetable gardens,
the Amagerfælled Master-plan features a
blue-green delta landscape that mimics rivers
flowing between housing islands of distinct
characters, supported by a Loop for social activities. The master plan is based on three main
elements: The Commons, the island quarters
and the Loop. This serves as a useful point
of reference for the Granton project as the
surrounding landscape shapes the social
atmosphere, through varied spaces utilising
lots of elements. Furthermore, it resembles the
CPULs strategy (Continuous Productive Urban
Landscape).

Map showing existing buildings surrounding
the site, of relevance to the Aquaculture intergenerational vision.
SOURCE
Jocelin Chan

It defines the concept that the urban
food system can become more sustainable
with coherent integration of urban agriculture
into urban space planning.
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Older people are likely to form an emotional
attachment to their neighbourhoods, as they
are with their homes. Therefore, it is important
that in the design proposal, an emphasis is put
on the provision of a safe, supportive environment where people enjoy good relationships
with their neighbours.
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ADAPTING RESEARCH ON SOCIAL
COHESION AND INTERGENERATIONAL
LIVING INTO AQUACULTURE
DESIGN SPECIFICATIONS TO INCREASE
SOCIAL INTERACTION & A SENSE OF
COMMUNITY.

Initally I chose the site for the existing connections to community and commerce. For example the community garden is situated adjacent
to the site as is PM Ranaldi & Sons - the local
fish monger, and new developments in Satire
Square (See page 19). The development aims
to connect the existing social and commercial
opportunities and generate new ones.

AQUADWELLINGS
The smaller dwellings are closest to the
circulation routes, therefore more people pass
their entrance. This is making an assumption
that as occupants of a smaller dwelling they
maybe prone to the feelings of lonliness more
often. With increased footfall pass their dwelling, they are more likely to share wave/ casual
conversation with a neighbour.

SPECIFYING OCCUPANTS
Many people, especially elderly suffer from lonliness. I have chosen to specify and intergenerational dwelling proposal - to reduce feelings of
lonliness, by maximising knowledge exchange
and encourage the sharing of skills and abilities
between different ages.

The kitchen/living room spaces have open
glazing onto the upper street level. This
provides a greater opportunity for the neighbouring occupants to make visual connections.
However there is ‘progressive privacy’ into
bedrooms and toilets etc.

Admittedly there is a wide spectrum of age
and abilities so each housing unit would have a
curated social balance to ensure workloads are
appropriate for each set of occupants.

The internal growbeds are all situated on the
street front so when individuals are tending
to their gardens they can see their neighbours,
and neighbours can see each others growbeds.
Gardening becomes a topic of conversation/
common ground.
Each dwelling has an open balcony, with a
shelter, allowing the occupants to use the outdoor space in all weathers, and remain ‘seen’
on the upper street.

WIDTH DEMONSTRATING THE MAGNITUDE OF
PEOPLE CIRCULATING.
This demonstrates the
increased footfall around
the smaller dwelling units.
Increasing the level of interaction occupants of the
small units would have.

THE SOCIAL ‘COGS’ OF
PRODUCTIVITY IN
AQUACULTURE
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SIGHT LINES
The sight lines demonstrate the visual connection from the balcony to
the neighbours and the
ground floor.
OUTDOOR GATHERING
SPOTS.
These are areas where occupants can relax outside
and chat to neighbours,
each one has a wooden
slatted divide on the side
facing the public, to make
the space more cosy.

A diagram showing the
social cohesion considerations on the first floor
of the AquaDwelling.
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AQUACULTURE
Benches are placed all over the site to
encourage stopping/resting around allotment/green spaces - generating coversation
around the activities occouring.
The ground floor offers a flexible space, in
which occupants and allotment owners can sell
their produce or create popup spaces, emancipating the community to trade, generate
an income or have a community space.
This also encourages the community and local
commerce to take ownership over the space,
increasing the potential of its success as a
vibrant social hub.
The residents and memebers of the local
community, would have passes that allowed
them to book the cafe space to host meetings/
class room sessions. And the site manager (see
next page) would organise the distribution of
space to get a balance between commercial
and community programme.

1.500 CONTEXTUAL PLAN
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THE SOCIAL
‘COGS’ OF
PRODUCTIVITY

In order for the Aquaculture to be successful it requires social cohesion and
organised roles within the community. This
is so everyone who uses the site is aware of
who is responsible for the different elements
of the system, so everything is appropriately
managed.
The production of food provides a platform for
social, cultural and economic opportunities,
however there does need to be clarity over certain responsibilities to make sure the systems
function with maximum efficiency.
HOW WOULD THE PRODUCTIVE ACTIVITY
WORK?
THE KEY GARDENER
The key gardener is an allocated person or
persons from each dwelling unit ( of 4 dwellings) they are responsible for the day to day
management of the aquaponic system. They
are paramount in the management and therefore productivity of the AquaDwelling system.
When they are elected or chose to become a
key gardener they are given training on how
to maintain the system and how to recognise
issues, through water testing and observing the
plants and fish. If they do have a problem they
will report it to the site manager and they will
bring in the required specialist.
Through the key gardeners each unit could
communicate what they are going to grow each growing different fish and crops in their
aquaponics system - to generate variety across
site and provide more opportunity for trade and
balanced diets.
THE SITE MANAGER
The site manager would be a collective or
individual that carries out decisions based
on the best interest of the AquaCulture site,
i.e. the dwelling occupants, allotment owners ,
ground floor programme residents and the local
community. They would consult these groups
of people through casual and structured conversation. The site manger acts as an essential
‘go to’ figure if anything were to go wrong, or
if improvements and or opportunities were
thought of. Lots of this conversation would
happen on the ground floor space where the
site manager would have an office space in one
of the units.
The site manager figure would not be dictatorial but a central place where key conversations
can happen.
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AQUADWELLING

This diagram shows the key connections the
Key Gardener has with their neighbors and the
archiponic systems. They monitor all the systems through observation, and testing. In doing
so they communicate and with and create
stronger connections with their neighbors, and
ensure an agricultrally productive system.

KEY GARDENER AS THE
PRODUCTIVE COG.

81

THE
AQUACULTURE
APP
Images showing the proposed interface of the
Granton wide Aquaculture app. This imagines
how occupants and locals could communicate
with each other and ask for assitance/offer
help. This would act as as a platform for facilitating personal meet ups and strengthening
community connections.
App designed in collaboration with Danielle
Olds.

AQUACULTURE
This diagram demonstrates the proposed communication between
different members of the community, who use the AquaCulture site, from
living in an AquaDwelling to owning an allotment. They are all important
members of the community who contribute to the ‘cogs’ of productivity.
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RESIDENT PROFILES

In order to identify the most appropriate site to situate the development
I imagined different members of the community and how they would
currently navigate the Granton. At the intersection of their lives is where I
decided to place the development.
I also used the characters to help imagine the current issues people may
face within the community, and used these issues to design the space to
serve the individual and community better.
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RESIDENT PROFILES
LIFE BEFORE AQUACULTURE
BETTY

75 | Retired | 1-10 Madelvic Square,
Retirement Home.

Betty lives a very isolated life, her children
moved out of Granton 20 years ago and only
visit three times a year with their children.
Betty has a window seat that looks onto the
community garden where she watches the
children from Granton Primary School visit
every Friday afternoon, to water the vegetables. She remembers teaching her children to
garden when they were young and still smiles
remembering their excitable laugher.

ISABELLA

18 | Student | 179 Crewe Road West,
Edinburgh, EH5 2PF
Isabella is an aspiring chef who studies Edinburgh College, where she attends Professional
Cookery classes until 4 pm.

Betty is physically able for her age, and would
love more things to do/ things to see in the
local area.

After school, she goes to a weekly football
training at the Spartan Community Football Academy. After training, she goes on a
fifteen-minute walk to Lidl to pick up some
broccoli and fruits that her mum Jenny has
asked for. Although she does not mind helping
her mum out, she sometimes wonders whether
she could have a vegetable garden at home to
save some time.
She doesn’t know what to do after college but
wishes there were more opportunity s in Granton to run her own food related business.

DONALD

60 | Part time Environmental consultant at Soilutions and Community garden co-ordinator | 24 Kinnear Road

THEODORE & MELISSA
5 | Primary student | 2/15 Saltire
Square, Edinburgh, EH5 1PR

Theo and his mum Melissa have recently
moved to satire Square and although it is a
lovely apartment with views of the sea, there
is little to do for Theo, he likes to ride his bike
along the cycle lane on Waterfront Avenue, but
it gets a bit boring after a while on the same
stretch of path.

Donald had an exciting career as an Navy
SEAL, but is now moving back to his hometown of Granton for a slower pace of life.
On a typical day Donald works the morning
at Soilution, a local company that helps to
achieve soil remediation. In the afternoon Donald heads to his local community garden where
there are regular meetings (Tues 11-3pm,
Wednesday 11-1 and Saturday 11-1). If he isn’t
in the community garden or working he has
often popped out for some deep sea fishing
with fellow old school friends Neil and George,
they have a boat that is docked at Granton
Harbour. Donald is an active man and can be
seen always travelling by bike, no matter what
the weather! Donald lives on his own and often
finds it quite lonely since his wife Sally died,
therefore likes to keep busy, he does often worry about the future and his mobility to still be an
active member within society.

On weekdays at 8:40 am, Theodore and his
mum hop on Bus 19 to get to Granton Primary
School for 9 am. On Friday afternoons, Miss
Murphy takes the entire class to the Granton
Hub Community Garden in Madelvic Square,
where they help with the gardening and learn
how to plant tomato seeds! Melissa likes to
volunteer to help with the school outing as she
has always loved gardening, but doesn’t have
a chance to do it at home. She loves teaching
Theo about how to grow seeds and would love
an allotment patch of her own. At the end of
each school day, Melissa wishes there was a
few different café’s near by that she and the
other mums could get a cuppa at as the children play after school.
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RESIDENT PROFILES
IMAGINING LIFE AFTER AQUACULTURE
THEODORE & MELISSA
5 | Primary student | 2/15 Saltire
Square, Edinburgh, EH5 1PR

Theo and his mum have recently been given
an allotment patch on the new development,
opposite Saltire square, AquaCulture. Finally
Melissa can grow her own veg really near her
house. She has back aches and the raised bed
allotments make it easy to garden as she can
sit down whilst tending to her garden. Melissa
loves the communal potting sheds, poly tunnels and tool sheds, as she doesn’t have to buy
her own expensive equipment. In exchange for
borrowing these things she volunteers every
Thursday morning for a few hours to manage
the swap hub based in unit 3, where anyone
can get a membership and borrow anything
from trowels to a sewing machine. Through
AquaCulture Theo and Melissa have made lots
of new friends from within their community.
Theo always goes with Melissa and practises
riding his bike on the wide paths around the
lake. He loves playing with his friend Noa who
lives in unit 2, they go and play on the grass
when their mums are having coffee in Unit 1.
Melissa and Theo have also taken a ‘free foraging’ course induction where you learn about
safe foraging. There are regular workshops
from anything from cooking to technology
lessons, run by members within the community
on weekdays and weekends!

ISABELLA

19 | Student | 179 Crewe Road West,
Edinburgh, EH5 2PF
Isabella has recently enrolled in a programme
to help college leavers start a business in
AquaCulture. She had to propose a business
proposal to the community. Her pitch was
successful and she recieved a contracts for
2 years reduced rent, to help kick start her
business. She has been given a ground floor
space in Unit 5. Here she sells surplus fish
caught around site and teaches seasonal
cooking lessons on Monday, Wednesday and
Friday. She is leaving home in the next 3 weeks
to move into one of the smaller AquaDwellings
in unit 1. She can’t wait to have her own space
and start her YouTube channel, where she will
post cooking lessons. She knows that the
backdrop of the fish tank in her home will spark
some interest!

Diagram showing the numbering system for the AquaDwelling units, and
some of the neighbouring urban features to the site.
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Isabella was asked if she was interested in
being a key gardener for unit 1 and she eagerly
accepted. She has three weeks of evening
training with the site manager, Donald, to learn
how all the systems work and what she needs
to look out for. Having this deeper level of understanding of her food is something she has
always wanted!
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DONALD

BETTY

75 | Key Gardener | AQ.CUL.2.1, Waterfront Avenue, Granton Edinburgh.

60 | Site Manager at Aquaculture
| AQ.CUL.5.3, Waterfront Avenue,
Granton Edinburgh.

Betty recently moved into the aquaculture development, she was intrested as she loved the
sound of the close community and the focus
on gardening. She was asked if she would like
to be a key gardener and she said yes!

Donald has recently moved to the new AquaCulture site to take the role as site manager. He
was extremely excited to start his new job, as it
is something that will keep him busy every day,
with a variety of roles and always something
new to learn everyday. His knowledge of fish
and horticulture means he has a good level of
understanding of the aquaculture units, however he is running a training course with experts
from the field for all members of the community, himself included, to improve everyone’s
knowledge around the system, as it is a novel
way of living so everyone needs to know how
it works.

A) Nitrogen deficiency visable in the pale older leaves, B) potassium
deficiency visable as brown spots on the leaf margin C) iron deficiency
visable in the overal green colour of the mint plant

Betty starts the day with a coffee on her balcony at 7.30am, where she always says hello to
Noa and Eve, her next door neighbours, from
1.2, their way to school.

A

Every Monday, Wednesday and Friday morning
she makes her way around her neighbours
houses to do the checks on the aquaponic
systems. Every monday she has a coffee with
Lisa from 2.4, and Tim on Wednesday from
2.3. They are always grateful for Bettys help
maintainng their system and always invite her
over for sunday lunch, most of the time shes
fully booked!

He has an office on the ground floor of unit 3,
where its seems more like a social hub, anyone
can come in and chat to him, offer suggestions,
r borrow books and videos on aquaculture. He
is often somewhere on site, so if anyone wants
to arrange a coffee or ask a question they usually message him through the AquaCulture app.

B

ADD MORE
FISH

C

USE FISH FOOD WITH ADD WATER SOLUBLE
CHELEATED IRON TO
HIGHER POTASSIUM
CONTENT & ADD KELP THE SUMP TANK
MEAL CONCENTRATE

She first looks at the plants in their kitchen
grow beds and checks for any nutrition
deficiencies by looking at the plant leaves.
For example if she sees that the old growth is
yellow and wilted and the new growth is light
green, she knows there is a nitrogen deficiency. In this case she knows that more fish
must be added to the fish tank in order to
bring up the nitrogen levels. Or if new growth
is yellow and white she knows there is an iron
deficiency, thus must add chealeted iron to
the sump tank.

Donald feels very fortunate that he is so integrated within the community, and is starting to
know all his neighbours by name, something
that he hasn’t experienced in Granton since he
has been back.

After checking the plants she takes the lift up
to the sump tank and takes simple tests of
the water, she puts probes in the water and
the pH, ammonia, oxygen and CO2 levels
appear on the screen, she takes a note of
these figures and checks they are okay. She is
looking for a neutral pH, and if this is unbalanced she adds 500mg of ascorbic acid per
50 gallons water, which neutralises the water. If
the ammonia is too high, its time to get fishing!!
She then checks on the fish to check they are
all happy and well fed.
The rounds normally take Betty 2 hours
because she likes stopping for a chat with her
neighbours, human and non human! She always looks forward to her weekly meeting with
the other key gardeners, they arrange a new
unit each week over the AQUACULTURE app.
Her neighbours, the Pattersons from 2.4, are
having a party next friday, Betty love’s their big
kitchen living room area, which is perfect for
hosting.

Figure showing the
‘badge’ for the site
manager.

Figure showing
the ‘badge’ for key
gardeners.
SOURCE: Specific information from Smallscale aquaponic food production: Integrated
fish and plant farming. Food and agriculture
Association of the united nations.
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There were four key phases of design development to arrive at the current proposal for
AquaCulture.

Image showing a collage of the early
vision of AquaCulture.

1. Applying aquaponics with the intention of
imbedding it into an architectural typology.
2. Adapting that knowledge specifically to a
typology appropriate to Granton
3.
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Developing these ideas

4.
Defining an appropriate
aesthetic within the context of
Granton.

4
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PHASE 1.

This phase required an understanding the components of aquaponics and their spatial relation
to one another. During this time I was exploring
ways to imbed the novel components into the
architectural typology.
This was a crucial phase for looking back
to my research and taking the components
and arranging them spatially in both plan and
section, considering the comfort zones of the
fish, plants and humans and the complimentary relationship between the occupants. (See
Climatic Zones & Archiponics research from
pages 28-43).
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A diagram of a plan starting to spatially arrange the components. It also
starts to explore how individual dwelling units would share different
aquaponic components.
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A section diagram exploring the placement of the different occupants in
relation to their environmental requirements.

^ An earlier conceptual model of the larger unit.

Initally the pipes were colour coded according to the component they
were attached to/ what function they served. e.g. pink was a filter, yellow
was carrying water from the sump tank, and blue was carrying water in
the grow beds.
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^ An earlier conceptual model of the smaller unit. Here I

used the coloured acrylic rods to show the movment of water with different chemcal content, at diffrent stages of the aquaponic process.
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PHASE 2

Next I took this knowledge and concept and
started to investigate how to mould this typology appropriately into the Granton site.
Initially it seemed like a good idea to have long
thin form for two reasons – 1. To ensure adequate ventilation for the occupants and 2. keep
the strong urban form generated by waterfront
avenue. This made an interesting proposition.
However discussions with tutors and guest
tutor Peter Salter, made me reflect on a few of
the features.
1. The stepping back was great for the
southside – as it maximised light gain, and
created an interesting typology. However it left
a gloomy feeling on the northside, and an underbelly to thedwellings, which could’ve been
a striking architectural feature, but it restricted
views for the inhabitants. Furthermore I had
placed humans on the northside to maximise
solar gain for the plants, but I came to realise
I was rigidly diving the components of the
system, when my true concept was to really
integrate them.

^ An early plan design, showing the rather
segregated arrangement of the aquaponic
components. The pink shows the organisation
of the pipes, carrying water in a loop system.

2. The long straight block was quite oppressive
on the urban environment, and the form meant
that there weren’t many spaces that seemed
to encourage stopping and communication,
as the linearity generated a sense of travel, not
pause resting/stopping.

^ The initial form within the urban context was
a bit too oppresive.

PUBLIC/COMMERSE
CIRCULATION/FLOWS
PLANTING
WATER BODY
FISH HABITAT

^ An early working massing model to help to
understand the different elements of the system and its relationship to the urban form.

> A section showing the different components
of the aquaponics system embedded into the
architectural form.
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PHASE 3

In light of the observations in phase 2, for the
increased comfort and to generate a socially
connective space, I changed the form into ‘L’
shaped units.
This was for two main reasons
1. Maximise solar gain to all units, as the units
then had two walls exposed to the outside
environment, essential for ventilation. This also
meant there was a lot more light into the space.
2. The ‘L’ shaped units created more spaces
for stopping and serendipitous social encounters in and around the dwellings. The arrangement of the L shapes were intended to create
a sense of compression and release on the
ground floor, giving the site an urban identity.
Furthermore provied a framework for the generation of more paths.
3. At this phase I decided to move the water
tank from within the dwelling onto the exterior
envelope, to make it architecturally articulate.
This design decision set a clear architectural
typology where the dwelling form and the novel
archiponic additions were explicitly different
elements of the building.
4. At this stage i was designing the structure
to be a steel frame structure. However folloing
further development and my structuctural tutorial, It became more appropriate for the building
to be a concrete frame portal strucutre.

> A plan showing a comparitively more intergrated approach to imbedding the aquaponic
components into the dwelling units.
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PHASE 4 A
In this phase I finalised the programe distribution and the relationship of components.
On a wider urban scale I made decsions on the
placement of the pathways, and planting to
generate an intresting landscape strategy that
compliments the exisitng urban form, but adds
a new exciting urban feel.

LARGER
DWELLING

SMALLER
DWELLING

^ Diagram showing the final existing plan,
annotated to show the pipes, circulation,
growbeds, fish tanks and sump tanks on the
fist level of of the dwelling.
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URBAN STRATEGY

PLANTING STRATEGY
This diagram shows the programme of
planting around AQ. CUL 1&2

BUILDINGS

PLANTING

PATHS

WATER

The urban strategy is divided into four parts,
the building, the planting the paths/networks
and the water.
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PHASE 4 B
I needed to design an aesthetic for AquaCulture, that was sensitive to the surroundings but
also celebratory of the novel typology. I took
precedent from the existing buildings around.
I highlighted key productive activities occouring
in the building by breaking the buling envelope
in certain places.
THE FORM
The existing industrial buildings had pitched
roofs, and integrating this feature into the
typology not only helped to place the building in the urban context, but also makes the
dwelling spaces architecturallyatmospheric to
reside within. Furthermore the glazed sloping
roof is an important feature for solar gain in the
dwelling.
The concrete portal frame helps to achieve this
form. The concrete was chosen for thermal
environmental reasons, and to create a modern
aesthetic to draw a connection to the more
recent developments around satire Sq.

WOODEN FINISHES

PITCHED ROOF

MATERIALITY
The weathered steel was a design decision that
helped to place the building in the ex-industrial
environment. The burnt red colour makes an
organic contrasting aesthetic with the greens in
the landscape. It also resonates with the adjacent Madelvic Car factory red brick building.
The very notion of the ‘weathered’ material is a
romantic nudge to the concept of AquaCulture,
that respects and celebrates natures inevitable
processes.

CORTEN STEEL

PITCHED ROOF

CONCRETE PORTAL
FRAME

CHANGE IN ANGLE

The weathered steel compliments the glass
aethetic, and glass is an essential part of the
design both to create an internal greenhouse
and support the weight of the fish tank.
PRECEDENT SOURCE: https://www.dwell.
com/article/weathered-steel-clads-a-dollar4.7m-home-near-londons-kew-gardens55b46446
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REFLECTION
This project has demonstrated how
much I have developed over my four
years studying architecture and I have
an immense sense of pride over what I
have achieved. I have been able to take
something I am passionate about, urban
agriculture, and apply my education and
associated skills and apply them in a
very direct and holistic manner.
As a designer, I have come to see
my role as a change maker through
imagination. A concept like AquaCulture
is in very early stages of conception,
however with a multifaceted imagination of the proposed lifestyle, through
drawings, collages, resident profiles, an
idea like this can start to gain traction as
plausible. It would be fascinating to see
how much further the concept could go
with multiple disciplines applying their
specific knowledge.
In areas I could’ve made my architectural proposal technically more ambitious
however the design brief was to design
a development that had the potential to
socialise novel ways of living. In order
to socialise a radical concept of like AquaCulture one has to make the dwelling
design approachable and familiar, to
entice the general population to adopt
this new way of living.
The current time we are living in requires
our environment to be places that produce and consume in a local dynamic
equilibrium, and architecture will have to
provide the spatial framework in which
this can occur, to support growing urban
populations. With this said it becomes
increasingly plausible that structures
will have to be designed to be self-sufficient, and urban agriculture will have
to be imbedded in the urban fabric.
Where humans live and work amongst
agriculturally productive landscapes and
structures, that more holistically support
their existence.
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