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Ebb + Flow
Reflecting on Dundee’s historic urban planning and 
development in relation to the social changes to water - 
such as its position as an industrial dock given it’s 
placement on the estuary, or the layout of the streets that 
follow the burns as a points of accessible power for the 
textiles industry - we would like to propose a site that looks 
to the future beyond a Waterfront Develop, that locates 
the Tay as a capital asset to a site that integrates the urban 
water cycle, including stormwater, groundwater and 
wastewater management and water supply, into urban 
design to minimise environmental degradation and 
improve aesthetic and recreational appeal.

Taking the power and beauty of  the tidal movement of the 
Tay as inspiration, overall the site aims to provide a space 
that encourages an ebb and flow of visitors, as some visit 
once and other return regularly, becoming a space of both 
discovery and comfort. This aim is manifested through 
a modelled hydrocycle that incorporates processes in a 
manner that become functional, engaging and educational 
features. 
The site is divided into sections that each incorporate dif-
ferent features that pick up on elements of hydrocycle and/
or provide an aspect of water management to the site and 
form of aesthetic consideration.



The layout and therefore movement across the site is 
base on three factors: a mapping of the Tay Catchment, 
the groundwater levels of the site and the dominant wind 
direction.
Using a scaled down map of the Tay Catchment, the site 
follows the shape of the river Garry down to the Dean 
as a starting point for the Water Beacon to the feature 
known as The Edge. Other features also occur at loca-
tions of significance such as Transpiration House that 
occurs in mapped position of Cleartek Water Treatment 
Works between the River Almond and the River Earn and 
the topography of the Rain Garden that replicates a simi-
larity to the dips and rises of this landscape.

the edge

Additionally, given the groundwater levels of the site are 
higher to the West than the East, the features have been 
placed strategically to ensure the maximum impact to 
secure water management. This includes the location of the 
Meadow Paths to the East of the map as this requires drier 
conditions whilst the Rain Garden and Transpiration House 
require regular access to high ground water.
Finally, the dominant direction of the wind, which can reach 
speeds of up to eighty miles per hour, has encouraged the 
incorporation of The Lee of the Dune, which will act as a 
windbreak to the rest of the site. It is located in the South-
East corner, protecting the Meadow Paths and Bleaching 
Fields as the open/contemplative areas from the main force 
of prevailing winds.
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The dominant direction of the wind, which can reach 
speeds of up to eighty miles per hour, has encouraged the 
incorporation of The Lee of the Dune, which will act as a 
windbreak to the rest of the site. It is located in the South-
East corner, protecting the Meadow Paths and Bleaching 
Fields, as the open/contemplative areas, from the main 
force of prevailing winds.



Initiated by the fall of water from the 
Water Beacon, this area of the site is 
constructed of a series of channels, 
paths and wet-feet planting to form 
what is better known as a rain-garden 
drainage system. It is intended to create 
a landscape that allows surface water 
to enter the groundwater system or be 
directed along a series of tributaries to 
other areas of the site.

The constructed channels are formed 
with a patterning that reflects the di-
rectional movement of the water, even 
when the site is dry. Whilst during a 
wetter period, the channels encourage 
the water to take a devised route that 
forces it to vary in speed, direction and 
depth, hinting towards the culverted 
waters that still flow beneath Dundee, 
and interacting with the footpath that 
allows for moments to walk alongside, 
through and over the channels of sur-
face water. Some areas of raised paving 
also create opportunities to rest and 
watch the flow of water move by. 

Surrounding the paths are perme-
able areas and selective planting. 
These plants not only thrive on 
wetter conditions but also filter 
out contaminents that occur with-
in urban runoff. 

permiable paving in ribbons of granite, 
basalt, porphyry, dolerite, and concrete

Cell-Tek flerible membrain to support 
young plantings and prevent sand eroision

sand and organics
free-draining soil

geotextile filtration material 
perforated soak away pit

 surface channel feeds pit

over-flow channels to collect surface water 
when the ground reaches saturation and/
or the swalls are at capacity

open graded bedding course

geotextile filtration material 

geotextile filtration material 

open grade bedding course

open grade sub base material

organic/mulch layer

rain gargen growing medium

open draining course soil

geotextile filtration material 
uncompacted free-draining soil 

white (Wirksworth?) sandstone segregated 
by Scottish creeping thyme-soften surface, 
eliminate weeds, and high footfall tolerant



water beacon

transpiration 
unit

be achieved through the creation of 
miniature celebrations/callings of 
an audible and visual spectacle. The 
released water will then enter a series 
of channels that flow into other areas 
of #Plot 9. However, directly below 
the Water Beacon at the point of 
initial impact, the paving will consist 
of a sound reflective non-permea-
ble surface that contrasts with the 
permeable paving found elsewhere 
on site. This will be surrounded by a 
ring of paving etched with a design 
reflecting the global water cycle 
whilst also creating a non-slip area 
underfoot.

Located on the drier east side of the site, The Meadows is intended to provide a drastic contrast to the 
surrounding urban aesthetic of the Waterfront Develop and habitat for a range of insects, birds and small 
mammals. 
Filled with meadering paths of varying widths that enclose, support and direct visitors to opening nodes of 
interest, encouraging bodies to perform and experience a similar flow to that of a channel of water across 
a landscape. The grasses and flowers that make up these meadow paths will be selected by their seasonal 
merits and a requirement of low to no maintenance. 

This sculpture, while 
sometimes a temporary 
shelter, is designed draw 
attention to the quantity 
of rainfall so common 
to the Scottish climate, 
rarely harnessed as a 
usable resource. This will 

A cylindrical structure of clear 
corrugated pvc, houses three 
scot pines. Water from the 
channels of the surrounding site, 
converge and enter the Transpi-
ration House providing the scot 
pines with harvested surface wa-
ter alongside directly harvested 
rainwater through the roof of the 
unit and access to groundwater. 
During the day, as temperatures 
rise outside, the heat makes 
water evaporate from the pines. 
At the end of the day, the water 
condenses into dew and rolls 
back into a collection tank. 

The collection tank, acts as a 
point of fresh water access for 
visitors to the site. This water 
is accessible via a standard tap 
and the water provided is to the 
same standards as many loca-
tions globally, where this method 
or more remedial versions of 
this methods are the only way 
to produce fresh drinking water. 
Beyond being an access point, 
it is intended that this structure 
becomes a counterpoint to the 
Water Beacon, emphasising the 
processes that are involved to 
produce fresh water and that it 
is therefore not a resource to be 
dwindled. It will also accentuate 
the role of the seasons, as the 
real-time speed of water collec-
tion alters over the course of a 
climatic year.

Cast concrete
Corrugated 
corten steel
Clear mem-
brane
Stone

Moving through the hydrocycle, the Tran-
spiration House is an enclosed structure 
that provides a point of access to fresh 
water within the Waterfront Develop-
ment whilst creating a microclimate that 
includes visible cloud formation, precipita-
tion, transpiration and evaporation.

scottish meadow

The nodes of interest will 
include a mirrored hide 
with a single seat and a 
larger opening to a series 
of small trees. The mirrored 
hide is intended as a way to 
focus attention on the vast 
biodiversity that can occur 
within a small area, but also 
to look back at ourselves 
as animals within an urban 
landscape. The small trees 
create a rhythmical pat-
terning but also natural 
moments of shelter.



Laid with white sandstone, the site visually recalls historic usag-
es for open spaces along the Dundee burns whilst providing a 
new space fitting with Dundee’s current strive to become a city 
of culture. Between the sandstone, creeping thyme will provide 
a softness to the space whilst also creating the appearance of 
green ‘lawn’ around the stone ‘linens’. The thyme is an ideal 
plant for this situation as it is a wet and drought tolerant plant 
that dissuades rogue weeds; an evergreen that can withstand 
a high footfall; and in the summer produces a pale to bright 
purple flower and subtle thyme scent.

The scheduled use of the space would require an alternative understanding of 
time in relation to the tide. The continuation of the bridged footpath above 
the space not only allows an uninterrupted route for pedestrians and cyclist 
but a fabulous theatre bridge for dramatic performances. 

The seating provided, 
aims to emphasis tidal 
power, as it descends 
from sharp geometrics 
to the softening edges 
that occur through wa-
ter-based erosion. 

This design of seating also allows for planting to occur 
in the formed cracks and fissures, ensuring that the 
waters are as filtered as possible before entering the 
Tay. 

Central to the site, the Bleach Fields provide an opening for a curated 
programme of commissioned temporary artworks and self-directed 
activities by visitors. 

Protected from the wind by 
the buffer of the lee of the 
dune, this space will allow 
for an outdoor gallery pro-
gramme to take place. This 
varied programme would 
provided a much needed 
space for temporary outdoor 
artworks within Dundee and 
a continual draw to the site 
as location of interest. The 
programme could include 
works for children, perfor-
mance or large sculptural 
commissions. 

Included along the river wall at the base of the space 
are a series of blow holes/drainage points. These 
holes allow collected surface water to drain at low 
tide, brackish water to enter the site at high tide and 
for a spray to occur as the Tay rises and pressures 
builds up. This not only provides a fun feature for 
visitors to interact with but also a subtle reminder to 
the impending crisis of rising sea levels. Additionally, 
during extensive storms this space will allow violent 
spray to encompass the theatre before draining back 
into the estuary. 

bleach feilds

lee of the dune

the edge
the final resting point to the site 
and threshold to the River Tay

The Lee of the Dune 
is a mound of sand 
that is planted 
with coastal plants 
whose roots struc-
tures provide sta-
bility for the dune 
against a windy 
climate. Providing 
a hit towards the 
more rural coastal 
landscapes and 
another example of 
systematic planting, 
the dune also acts 
as an visual wind 
break to the rest of 
the site. Below the 
dune is a permeable 
gully pot to ensure 
that there is a con-
stant store of water 
to provide an effec-
tive slow release of 
water to this area of 
planting. 

In addition to being a place to view the 
Tay and its tidal processes, at low tide the 
space can be used for community activities 
such as outdoor plays and dance shows.



Intent and Occasion
V&A Dundee Restaurant

The V & A Dundee Restaurant will be a curated restaurant experi-
ence that continues V&A Dundee’s ambition to showcase outstand-
ing Scottish design in the most integrated and yet, humble of ways. 

Whilst incorporating Dundee’s historic and continued shaping in 
relation to water, each element of the restaurant is designed accord-
ing to a multi-functional approach within a curated concept stem-
ming from understandings of intent and occasion. This encompases 
the construction of the space, commisioned bespoke furnishings, 
tailored menus and tableware that change to compliment the the-
matics of exhibitions and a choreographed touch on hospitality. All 
of which can be enjoyed as an original restaurant experience whilst 
read as live extension of the museum. 

Additionally, the restaurant holds a potential to incubate new roles 
for eateries within design museums as it can be used as an educa-
tional tool to explore advancing uses of scientific developments with-
in design; as a platform for innovations in menu and product design; 
as a site for experimentation in food production and the reuse of its 
by-products.

The restaurant will be directed by Barrie Elder who currently owns 
Bridgeview Station Cafe Restaurant and the Auld Tram. Bridgeview 
Station has won awards from Visit Scotland, Trip Advisor and the 
Courier’s Best Small Business Award. Designs for the V & A Dundee 
restaurant tender are currently underway and are being produced by 
Jessie Giovane Staniland and Holly Keasey. 

second floor

first floor

rammed earth mushroom mycelium hydroponics

ground floor



A product of Nature
The Inhabited Wall as a tectonic element with its own constructional logic

Interiors                                                                                                                   
Rammed-earth interior walls have, above all, positive impacts on indoor climate. Their mass hugely reduces tem-
perature extremes: in a wooden house, for instance, which has to cope with limited natural insulation, the addition 
of rammed-earth walls can offer assured thermal contributions. Besides, heating or cooling supply, according to 
requirements, can activate their thermal efficiency. Rammed-earth walls reduce both temperature peaks and air 
moisture content: their capacity to absorb and emit humidity with unusual rapidity, provides a pleasant and healthy 
indoor climate. Apart from unpleasant odours, earth - in scientific terms referred to as loam - soaks up pollutants of-
ten carried in the air, and not least, is often used as a design resource. The horizontal stratification has tranquillising 
properties and reveals the material in its unwrought form.

Continuing with Kengo Kuma’s inspiration taken from Scottish cliffs, 
the main rammed earth wall creates a geological hold around the 
restaurant that allows visitors’ gaze to be drawn towards the river 
view. 

However, the rammed earth walls act as planes of interests in their 
own right as the stratification of soil types create original pattern 
formations. Yet beyond the visual, these walls also provide some 
incredibly useful qualities for the restaurant such as temperature 
regulation, food odour absorption and acoustic buffer to and from 
the large gallery space below. 

Exteriors                                                                                                                                         
Concerning its external use, rammed-earth impresses with its light fastness: after the drying phase, it retains its 
natural colours, while other materials often fade, darken, change their original tone or gather moss.  On site produc-
tion offers the possibility to employ local material, sometimes even the same excavated soil. Walls are monolithic, 
and conceived without dilatation joints. During the early drying period, just after formwork stripping, rammed-earth 
surface lends itself to retouching and creative refinishing. After drying up, pressed relief structures visualise the 
softness and sensitivity of the once moist loam mass.  
Prefabrication in earth construction is a reaction to today’s conventional building process, where there’s often no 
space left for on-site production, as time is short and labour expensive. The evolution and development of pre-
fab-rammed-earth technique improve efficiency on the building site, scheduling becomes exactly calculable, and 
makes projects more feasible. Such a process enables a weather-independent production, also because the drying 
process is entirely in the production hall: construction coordination on site is therefore easier and more accurately 
predictable. This combination allows an optimal fit in the industrialized building processes and has the potential to 
be optimized and rationalised through modular systems. All elements up to 7000kg and with large thickness can 
be transported and put in place with a crane, so long as building sites are easily accessible. Despite the industrial 
prefabrication, a high degree of individuality can be achieved through necessary detail work in the production hall, 
which allows a flexible and variable execution. Besides, combinations with wooden or concrete frame construc-
tions have proven to be very efficient.  Due to the plastic properties of loam, joints between prefab-elements can 
be smoothly be retouched, making them no longer visible. Pre-cast construction system can therefore also produce 
large contiguous monolithic-appearing walls. Thanks to close cooperation between partners it is possible to industri-
alize high level production and find practical, short-time solutions for large projects.

Practitioners                                                                                                                                       
Little & Davie have been building with earth for 15 years and have experience of cob, light earth, earthen block and 
clay plasters, as well as lime and stone materials. Working in both new build and conservation, the firm is based in 
Scotland but have worked in England and Ireland as well. In 2009 they won the Marsh National Craftsperson of the 
Year Award for their work in this field and they are recognised as national experts in Scotland. They were contrac-
tors on the Trust’s Logie Schoolhouse project; the conservation of a very rare surviving vernacular earth building 
in Angus.  Logie Schoolhouse was abandoned for nearly two decades before the Trust intervened. Little & Davie 
drew on their unparalleled experience and knowledge of earth building in Scotland to take on this project. The firm 
has run many workshops and training events for all kinds of audiences, from pre-school children to conservation 
professionals.
Rammed Earth Consulting CIC are a not for profit UK consultancy dealing with a wide range of projects concerned 
with the built environment. With many years experience there are plenty examples of rammed earth buildings which 
they have both built and consulted on.  REC offer design help, often at the start of a design process, helping archi-
tects, engineers and surveyors to better understand how rammed earth fits into a job, how strong it is, the shapes 
it can be formed into and of course the cost.  They train contractors on site and liaise with specialists where a main 
contractor can’t manage the work. Currently they are working on training standards which can be applied on site or 
at a training centre.

RAMMED EARTH WALL

Artists rendition looking through the rammed earth towards the foyer space.



Clean/Build/Protect
Mycelium House- cultivate a food source and foster scientific research in a burgeoning material

Cleaning pollutants                                                                                                                   
Various projects and researchers across the world use mycelium to clean habitats.  Paul Stamets, an American my-
cologist has been working for years with mycoremediation, using mycelium to clean up various waste sites. Known 
as a visionary in his field, Paul has nine patents on the antiviral, pesticidal, and remediative properties of mushroom 
mycelia.  The Ocean Blue Project, started by Richard Aterbury and Rosalie Bienek, began using mushrooms to 
restore contaminated aquatic habitats in their area.  The project buy locally grown oyster mushroom spores that they 
grow in a coffee ground mix. They then create a ‘bunker spawn’ which goes into the river.  Mycore mediation also 
helps with weed control. “ The project intend to study the ability of mycelium to remove mercury and other heavy 
pollutants from soil and water. Studies have shown the Stropharia species, or ‘the Garden Giant’ is more effective 
for removing E. coli, so plans are underway to add the strain into the mix.  Fungi can be harnessed to clean polluted 
soil which cannot be cleaned using traditional composting. This has been found by a researcher at Aalto University 
in Finland.  “Soil that has been polluted by organic pollutants such as oil can be treated by composting. However it is 
not effective against many other organic pollutants such as polyaromatic hydrocarbons and dioxins. Soil polluted with 
organic pollutants other than oil accounts for as much as 45 % of excavated contaminated soil” explains Aalto Uni-
versity researcher Erika Winquist.  The research for this study took place in a treatment plant where the mycelia of 
white rot fungi were allowed to grow in the polluted soil.  White rot fungi grow naturally on wood. As they grow in the 
soil they break down the compounds with lignin-like structures that pollute it. The soils examined were from old saw-
mill sites that were contaminated with polyaromatic hydrocarbons (PAH compounds) and dioxins. In laboratory scale 
tests, the best results showed 96 % of PAH compounds and 64 % of the dioxins were broken down in three months.

Construction                                                                                                                                        
One of mycelia’s highest  profile studies in this area came about as a response to MoMA PS1’s Young Architects 
Program competition.  Designed by David Benjamin of New York firm The Living, Hy-Fi was the winning entry for a 
temporary outdoor installation, completely made of mycelium.  Working with Arup’s structural engineers Matthew 
Clark and Shaina Saporta, Benjamin along with experimental materials company Ecovative, started working to 
create/grow the stiffest mushroom brick possible.   After load tests at Columbia University, wind tests at BMT Fluid 
Mechanics, and aging tests at Advanced Metal Coatings.  The final result is a mushroom brick that’s 200,000 times 
softer than steel, 10,000 times less stiff than a typical housing brick, but capable of holding the equivalent of 50 cars!  
The double curved tower they came up with offered maximum strength with a stiff, wide base resistant to wind loads, 
and a soaring statement that could be viewed from within and afar.  Ecovative are also actively looking at mycelium 
as a possible replacement for more traditional rigid thermoset wall insulation.  They have competition in this area as 
many companys seem to be developing similar thermal insulation bonded to construction materials like Fortifiber’s 
waterproof facing or eco-friendly alternatives to chipboard or ply. 

Packing and products                                                                                                                                       
Mycelium has the amazing natural ability to bind smaller pieces of organic material together into a greater whole.  
When bricks are placed in contact with each other for a period as short as one day, they form an organic weld that 
permanently fuses them together. The Company Mycoworks is developing an alphabet of shapes  called ‘Poly-
ominoes’ that can be configured in almost any form within a .75” cubic resolution.  Evocative Design are again at 
the forefront  of mycelium product design and are nominated for The Designs of the Year award, held annually by 
London’s Design Museum to honour work “that promotes or delivers change, enables access, extends design prac-
tice or captures the spirit of the year”.  Their entry is a kit they’ve developed that empowers anyone to experiment 
with and use the materials for their own projects—everything from lamp shades to surf boards.  Some of the most 
refined pieces of packaging and product design are coming from the company Officina Corpuscoli.  Their exhibition 
‘The Future of Plastic’ displayed many of the latest growing techniques and examples of research done at their 
‘Growing Lab’.

Inspired by an intent to make use of one of the by-products of con-
temporary life-styles - used coffee grounds - the Mycelium House 
aims to add a sense of theatre to the restaurant experience as chefs 
grow and harvest their own mushrooms. It will be housed within a 
contemporary structure based on a Victorian wardian case that will 
create a closed system for spawning to take place. Yet once pushed 
up against the glass, this example of a potential future water filtra-
tion system and integrated food production, will also be a living and 
therefore continually changing element that could also be seen as 
elaborate ornamentation. 

MYCELIUM HOUSE

Artists rendition looking at the bar and mycelium house, with the entrance beyond.



Hydroponics is a system of agriculture that utilizes nutrient-laden water rather than soil for plant nourishment. Be-
cause it does not require natural precipitation or fertile land in order to be effective, it presents people who are living 
in arid regions with a means to grow food for themselves and for profit. Aeroponic and hydroponic systems do not 
require pesticides, require less water and space than traditional agricultural systems, and may be stacked in order 
to limit space use. This makes them optimal for use in cities, where space is particularly limited and populations are 
high-self-sustaining city-based food systems mean a reduced strain on distant farms, the reduction of habitat intru-
sions, fewer food miles, and fewer carbon emissions.

Ebb&Flow System
Flood and Drain (Ebb and Flow) systems are very popular for many reasons.  Besides how easy they are to build, al-
most any materials you have laying around will suffice,  it’s also highly economic to grow plants in this way.  Systems 
can be built to fit in any available space, and there is no limit to the different and imaginative ways to design them for 
that space. The flood and drain system works by simply flooding the plants root system with nutrient solution period-
ically rather than continuously.  A timer turns on the pump, and the nutrient solution is pumped from the reservoir up 
into the plant’s containment. The nutrient solution continues to fill (flood) the system until it reaches the height of the 
pre-set overflow so that the plants roots are fully submerged. When the flooding reaches the overflow height, it drains 
back down to the reservoir where it continues to recirculate back through the system. The overflow tube sets the 
water level height in the flood and drain system, as well as makes sure the water (nutrient solution) doesn’t spill out 
the top of the system while the pump is on. When the pump shuts off, the water siphons back down into the reservoir 
through the pump (draining the system).

Recirculating Water Culture System
Another variation of the typical water culture system is a recirculating water culture system. The recirculating system 
works like a flood and drain system but never drains. You can have as many growing containers (water culture reser-
voirs) as you want connected to one central reservoir. Each growing container has its own fill line, as well as a drain/
overflow tube that drains back to the central reservoir.  Recirculating the water allows you to be able to utilize falling 
water as a source of aeration in the system. Along with this, checking the water level in each container to replace the 
water the plants have utilised is unnecessary as you simply check and replace what’s missing from the central reser-
voir.  Just about all the large commercially operated water culture systems recirculate water through the system.   

Aeration
The most efficient method of aeration when recirculating water using this systems only uses an air pump in the cen-
tral reservoir, rather than in each individual container.  The pump is left to run continuously, however, the plants would 
benefit from direct contact the rising air bubbles would make with the roots so air stones might also be advisable. 

Embracing multi-functionality
pump system / history / purpose / design

Rain chain delivery                                                                                                                                       
For hundreds of years, the Japanese have used the roof of their homes to collect water, transporting it downward 
with chains and finally depositing the rain water into large barrels for household water usage.  This unique alterna-
tive to the more common and traditional downspout is visually beautiful and also provides pleasant acoustics that 
can range from a small tinkling of water, all the way up to what can sound like a miniature waterfall running along 
the surface of the chain.

Rain chains are generally made from metal or ceramics, both durable materials that will age gracefully with the 
passing of water over time. The installation of a rain chains is very basic in nature and only involves having to hang 
the chain from a hole where the gutter’s downspout would usually hang. In the case of the V & A Dundee however, 
the rain chain would be connected to a pump system that is activated when it rains outside, maintaining the seal of 
the building but bringing the Scottish weather inside. This would then feed the hydroponic system below.

It is our intention to commission a jeweller to create a one-off design for the rain chain.

Typical to restaurants with large floor areas, the V & A Dundee res-
taurant will make use of space dividers to create small pockets of 
private space for use by differing size groups of diners. However, 
these are dividers with a difference!

Fed by a custom designed Japanese rain chain that sings into life 
when it begins to rain outside,  specially fabricated glass-cases 
house multi-level hydroponic systems. These hydroponic systems 
allow edible plants to grow under and above water with no need for 
soil whilst also providing an opportunity to showcase some of the 
latest technologies being developed within food production. These 
cases are also moveable through the inlaid track system that be-
comes a feature of the floor. 

HYDROPONIC SLIDES

Artists rendition as seated, and looking towards the bar and kitchen.


