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Architectural Theoretical Premise:
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The explorafion of Regenerafive Architecture as a means of re-imagining the potential of a3 Post-
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ABSTRACT

The continuing industrialisation of global sociefy, specifically in developing countries, has resulfed in fhe
ongoing exfraction of the earfth’'s resources o feed the ever increasing demand for economic growth. What will
happen when resources become scarce and unobtainable? What will happen when population growth becomes
unmanageable? What will happen when the quality of life becomes displaced by the quantity thereof? The
effects of such exploitation are already evidentf, and the longer soluftions toward growing global populations
and diminishing natural resources are postponed, the bleaker the future for modern human civilisation becomes.
Many tipping points are being approached; some have already been passed. Now is the fime to innovafe and to
find alternatives, as ways to redefine the relationships befween people and resources.

This dissertation is an invesfigafion of a post-industrial arfefact, an obsolefe clay brick gquarry and brickworks
amidst the suburbs on the southern edge of Preforia. It has undergone consftant changes over the last cenfury
and quife noficeably during the lasf decade, as it lies latent inifs obsolescence. The effects of fime can be
observed in the natural processes of decay, enfropy and change, as well as in human development and growfth.
The history imprinted onto the site fells us about the dynamic paftferns and relationships between man and his
naftural environment, seen in this now Post-Industrial Latent Artefact (PIL A, and hints toward a path for its
future. The principles of Regenerative Design are employed fo assist in finding and utilising potential within the
P.LL.A. A new life for the sife is found by accessing its inherent potential, while the importance of Industrial
Heritage is acknowledged. The programme, as latenf potential, is generated through the uncovering of the sife’s
pafent potentials, in response to global resource concerns and urban resilience. The architecfural design is
generated through the conceptual basis of exchanges befween knowledge, heritage, the social, the bio-physical,
the programmatic, and the fecfonic. A social spine is infersected and paralleled by areas of new production, in
confrast with areas of hisforical production, which are all supported by an enhanced ecology and tied fogether
info a new synfhetic landscape.
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“.. [Nlature ... a certain appreciation for what it represents; that we come from nature and we have to understand what it is,
so [as] not to harm it and ultimately harm ourselves. There is an importance to have a certain reverence [for] what nature is.
because we are connected to it and we are part of it, and if we destroy nature, we destroy ourselves. Maybe the new landscape
of our time ... is the landscape that we change. The one that we disrupt in pursuit of progress ... [Llook at the industrial
landscape as a way of defining who we are and our relationship to the planet. It is this thing that is growing. and it is part of
our economy, it is part of our politics, and it's a part of how we elect our governments, it is part of everything we do. It is this
big machine that started rolling ..”

(Edward Burtynsky in the documentary Manufactured Landscapes, 2006)

111 GLOBAL CONDITION

Since the Indusfrial Revolufion and fhe onsef of
globalisafion, the human populaftion has experienced
unprecedented growth and greaf fechnological and
economic advancements. After 1760, hand-production
methods shiffed fo new machine manufacfuring
processes (Ashton, 1948:1). The improved quantities,
efficiency and speeds af which indusfries could
operafe were a major landmark in the hisforical
progress of humanify, and set a path foward a long
period of exponential growth (Ashton, 1948:3) During
the lafe 19th cenfury, globalisation allowed for
this phenomenon fo spread across the enfire globe,
and ifs effecfs can now be seen everywhere, in fhe
sizes of our cities and fhe exploifation of nafural
environments for resources. The crifical flaw is that
confinued economic growth is not sustainable, if at
all even possible. IT is becoming accepted that "our
foreseeable fufures will not be like our recenf pasfs”,
and according fo "leading analysts of all the major
resource domains - water, food, maferial resources
and energy - our global industrial and financial models,
based largely on the assumption of endless growfh,
are faking human sociefies fo the brink of a series of
chronic shorfages and insecurities” {Goodbun, Till &
lossifova, 2012:8).

With increasing global populafions, estimated to reach
8.9 billion by the year 2050 (United Nations, 2004 :4),
and wifh current concerns for resource availability,
the approach of peak oil reserves being depleted,

dwindling global economies, climate change, fhe
disappearance of nafural eco-sysfems and oceanic
fish stocks, the future stability of civilisafion seems
to be af risk, and resource security will become a
major issue. A new world-view of the human habifaft
Is necessary fo influence the planning of cifies and
the design of buildings. In the Stockholm Resilience
Cenfre's "Planefary Boundaries Framework” a sef
of nine planetary boundaries are described, three of
which have already exceeded their tipping points -
“climate change, biodiversity loss, and nitrogen levels”
- and another three that are very close fo exceeding
their limits: “ozone deplefion, ocean acidification and
land use” (Stockholm Resilience Cenfre, 2009). These
benchmarks are only an inferprefation of existing
dafa, fherefore the "exisfing sysfemic sfresses are
expected fo fransform and intensify in unpredictable
ways as a resulf of climafte disruption and ecosystem
shifts” (Goodbun et al., 2012:8).

Humans have always been dependent on natural
systems for producing food and energy resources,
and to manufacture products to drive econaomies
The modernisation of global sociefy can be seen as
an attempt to become distanced from nature, offen
displacing it in favour of vasf urban developments,
reserving it only for ifs resources, and discarding any
other value it might hold for humans. Therefore the
need exists for humans to pursue a state of urban
resilience, to either adapf to or absaorb ineviftable

© University of Pretoria

change, and fo break away from stafic and fragile
configurations.

It could be possible fo develop an alternafive model for
the relafionship befween people and naftural resources
through regenerative development, which aims to
simultaneously maintain healthy social, ecological and
economic systems, This model would also confribute
fo the resilience of an urban sysfem by improving ifs
capacify to absorb and adapt fo fufure disfurbances.

112 POST - INDUSTRIAL LATENT ARTEFACTS
(PILA'S)

While there are general consequences associated with
industrialisation, such as resource scarcity and effects
on the biophysical environment, there are much more
pafent, physical consequences of indusfrialisation,
and more specifically of posf-industrialisation. Once
an industry has ceased fo operate, fhe resulfing
process of decay and the infiltrafion of "indusfrial-
nature” (Tempel, 2012:146) is initiated. Manufacturing
technologies become obsolefe, mines and resources
become depleted, socio-economic condifions change
and indusftrial cifies are abandoned. "Once behemoth
sfructures af fhe social and economic hearf of
industrialisation, these buildings now lie in ruins” (Mah,
2012:3). There are many reasons why an industry might
cease fo exisf, buf fhe consequences and remnants
thereof are more offen fhan not persistent

These consequences are known as: brownfields,
manufactured landscapes, industrial landscapes,
manufactured sites (Niall, 2001) and post-industrial
latent spaces (Allen, 2012:157). Our cities are littered
with industrial remnants, legacies which reveal
our dependence on resources. These hisftories of
exftraction, desfruction and manipulafion of landscapes
ultimately lead us onfo a path toward an inevifable
resource crisis. The effects of fime and nafure starf
manipulating these industrial remnanfs, “the layers of
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fig 1.1 Manufactured Landscape, by Edward Burtynsky (2006)

human defrifus peel away and materials and structures
begin a femporal existence abstracted by fime" (Allen,
2012:157)

For this disserfation, the term "arftefact” has been
assigned fo the concepf of all industrial consequences,
not as an archaeological notion, but as a way fo
directly link them fo their origin - as man-made, and
as the consequence of man's dependence on resources.
By recognising the many indusfrial remnants in cities
as being the direct resulfs of human action, especially
fhat of manufacturing and resource extraction, if
becomes imperafive for humans fo fake responsibility
for managing these consequences.

This dissertation nat only identifies and acknowledges
the existence of Post-Industrial Latent Arfefacts,
but aims to develop a process for understanding and
utilising the inherent latent poftential within these
sifes. The regenerative potentials will be invesfigated
in subsequent chapters and demonstrated in the design
exploration.

A sitfe was chosen within the Cify of Tshwane fo
demonstrate a process through which lafenf post-
industrial potential can be utilised. A Posf-Industrial
Latent Artefact (PILA) - the Rosema & Klaver open-
pit clay extraction quarry and brickworks - is waifing
fo be rediscovered in the midst of Pretoria’s suburbs.
The history of fhis site fells a sfory of "spafial”
conflict befween nature, indusftry and community.
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12 PROBLEM STATEMENT

This disserfation is gquided by the overarching issue
of the Posf-Industrial Latent Artefact (P.IL.A)
as industrial heritage, and also as a cafalyst for
regenerative design aimed aft addressing urban
resilience within suburban communities

121 GENERAL ISSUE

Posf-Indusfrial Lafent Arfefacts are the remnanfs
and legacies of the indusfries that confributed to the
consfrucfion of the Modern world. More specifically,
the Rosema & Klaver open-pif mine used fo be a sife
where fhe harvesting of raw clay material for the
on-site production of masonry bricks fook place. This
activity confributed fo the esfablishment of a new
resource which allowed for urban development and
local suburban sprawl/growth. Since the demise of the
quarry and brickworks during the mid-90s, the site has
become a2 different fype of resource, a new habifat,
which holds ofher types of resources and potfentials
for the currenf suburban confext, the regional urban
framework, and for the inevitable tfransformation and
projected growfh which the peripheries of Pretoria will
experience in the foreseeable future. Posf-Industrial
Latent Arfefacts need fo be valued for what they can
offer in an age of pressing resource scarcifies and
environmental concerns.

122 URBAN ISSUE

The latenf pofential and value of fhe site offer
opportunities for regenerafion which can create
new social, ecological, economic, energy and food
resources, capable of addressing current and fufure
issues associated with the suburban condition. The
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densely vegefafted sife stands in sfark confrast
fo fhe surrounding fenced-off residenfial edges,
rarely allowing a glimpse of the inferior of the sifte
The P.I.L.A.Is hardly visible, if is not accessible, ifs
pofential goes unnoficed, and it is plagued with stigma
This is why if Is fhreatened. The infention of fhe
proposed fthesis project is fo create awareness of the
values and pofential which this site (as well as other
similar P1L.A's) can offer surrounding communities, fa
transcend suburban planning policies, and to avoid the
seemingly inevitable fafe of succumbing fo suburban
sprawl by becoming a homogeneous residential estafe
Such an estafe would become that which it once helped
fo create, catering for fhe prosperous, and resulfing in
fhe loss of the nexf sfage that might have led foward
a resilient urban communify. The question of how
new development and architecture can be creafted on
this site, while allowing for the abundance of nafural
processes fo confinue and become part of the process,
will be addressed by the notfion of "hybridity".

123 ARCHITECTURAL ISSUE

How can architecfure help fo address fhe
disconnectedness of this place and enable the process
of unlocking the latent social-ecological pofential,
revealing that pofential, utilising that potential and
geffing people involved in it? By creafing infterfaces
of exchange, if could be possible fo re-esfablish a
connection between people and resources. Awareness
must be creafed around the cenfral issue of industrial
herifage, and the nafural processes which affect if.
A new model for renewable resource producfion can
be informed by fthe realisation of hybridity and fthe
infegrafion of the nafural and the man-made. The
architectural issue pursues the development of an
architecture which would allow fhe man-made and the
natural to become inseparable, supporting each ather,
giving life fo each ofher, all within a framework of

© University of Pretoria

understanding and acknowledging industrial heritage
and urban resilience, thereby no longer denying fhe
human condition.

13 INTENTIONS OF THE DISSERTATION

This disserftation intfends to illusfrate a design
infervention related fo fhe objecfives of an NRF
project aimed at idenfifying inferventfions that would
confribufe fo the resilience and regeneration of the
social-ecological system in fhe study area.

The initial goal Is fo recognise the regenerative
potenfial of a Posf-Indusfrial Lafent Artfefact, an
abandoned open-pif quarry within the suburban fabric
Theoretfical principles of resilience, regeneratfive
development and industrial heritage will be applied
fo find life in a forgotfen resource, revealing and
utilising potential through an integrafed architectural
inferface. In response to the site, an architecture is
to be developed which can infegrafe the immediate
community and connect them to the natural processes
which confribute fo their well-being, promoting social
and resource exchanges. Suburban encroachmenf
which could lead fo the desfruction of fhe sife's
inherent pofential must be prevented, therefore a
fufure strategy for urban and local reorganisafion
Is foreseen. This sfrategy will lead fthe site info ifs
fourfthincarnation, one of hybridify befween human and
non-human relafionships, foward a social-ecological
reorganisafion.



14 RESEARCH QUESTIONS

What approaches can be ufilised fo determine whether
fhe lafenf potfential of indusfrial heritage can be
harnessed fo confribufe fo fhe resilience of urban
communities? Is it possible to apply regenerative
design principles to the practice of regenerating Posf-
Industrial Latent Artefacts, for the muftual benefit of
all components in an urban system?

Current (sublurban culture is disconnected from
resources and displays a lack of environmental
responsibility and awareness. Can architecture
insfigate a culture of involvement, confribufion and
awareness, fo infegrate peaople with their own life
giving processes, in order to liberate them from ftheir
dependence on cenfralised industries?

A crifical resource awareness demands innovafion,
initiative and adapfation within our human habifats.
The world is changing, therefore communifties need
fo change with if. To what extenf can decenfralised
micro-scale production processes for food, energy,
and high-value products become infegrated fo operafe
in parallel with one anofher, and with a community,
while ufilising the fundamental principles of industrial
ecology?

How can architecfure establish this inferface befween
people and nafural resources, whereby social
inferaction is advocafed as a crifical component in the
success of re-fypologised, decentralised resource
production activities within urban communities?

15 THESIS QUESTION

Can regenerafive architecture provide a spatial
inferface of hybridify for exchanges befween people,
naftural resources, production and memory? Hybridity
suggests thaf sociefy does not sfand apart from life-
giving processes; can a closed loop industrial system
rooted in natural systems therefore be infegraftedinto
cultural and social structures fo facilitate a system of

g
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which the product is greater than the sum of ifs parfs,
which will not only have material resource benefifs, buft
also other intfangible exchanges resulfing in greater
psychological benefifs for urban communifies?

16 RESEARCH METHODOLOGY

The research methodologies utilised in this disserfafion
fo answer fthe fhesis quesfion and fo develop an
appropriate design response are described in the
following secfion.

Confent analysis, secondary dafa analysis, comparafive
analysis, and historical sfudies were all ufilised in a
thorough invesfigafion of the postf-indusfrial sife.
Photography was the primary medium used fo capfure
qualitative data concerning the current condifion of
the site. Historic imagery and the cross-referencing of
the indusfrial ruins with a similar and currenfly active
facility confributed to the understanding of the sife's
past, and fo some exftenf fo ifs reconsfruction

Evaluative research/appraisals allowed for an
undersftanding of the current development proposals
for the sife and its surroundings, whefther such
proposals are appropriate, and where alfernafives or
improvements can be considered.

Literature reviews, and the investigafion of crifical
theories, confributed to the dissertafion's theory
development. Perfinent liferature related to urban
resilience, regeneraftive design, and industrial
heritage were researched to develop an appropriate
architectural design response fo condifions on the
sife.

Case studies and inferdisciplinary research allowed for
an understanding of cerfain key aspects of the chosen

programme and producfive processes.

A concepfual design approach was developed which was
refined into a fectonic concept

© University of Pretoria

1.7 DELIMITATIONS OF THE STUDY

This disserfafion does not propose a general
mefhodology for dealing with P.LL.A's. It deals wifth
a very specific site and the proposal for any afther
site would require ifs own detailed investigafion, as
each P.I.L. A is unigue. The investigafions focus on
utilising the inherent pofential within a P.LL.A., more
specifically the regeneration of a post-industrial
quarry in a very specific suburban contexf. The process
seeks fo reintroduce urban communifies fo natural
processes by infegrating people, production diversity
and biodiversity within an area with a rich history of
industrial heritage. Cross-programming befween sacial
space and resource producfion is priorifised in parallel
with the conservatfion of indusfrial heritage.

It needs to be stated fhat the author is in no way
an experf on each of fhe production aspecfs. Whaf
Is most imporfanft are fhe pofentials of the cross-
programming fhereof. The exftent of infegrafted
production processes is limifed by the fime available
for this design dissertfation. If is not necessarily a
refined invesfigafion info the efficient infegrafion
of multiple natural resource production processes,
buf rather a nofion toward its possibilities. [t does
however draw upon a chosen set of producfion
processes which are known or which show pofential
for effecfive integration, namely aguaculfure,
sericulfure, algaculfure and fungiculfure. The nature
of fhis dissertfafion, being focused on architectural
design, merely ufilises the chosen processes as a
basis fo demonsfrate and inform design decisions and
fo effectively utilise the pofentials present on sife
There could be many possible variafions in integrated
resource production, but the chosen examples were
sufficient for the scope of this dissertation.
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2.1 THE GROWTH OF PRETORIA

The research laborafory for fthis disserftation is
sifuated within the City of Tshwane. This dissertation
partly investfigates 2 re-concepfualisafion of the
suburban condition, in order fo undersfand how it came
info being, and how fthe history of Pretoria’s urban
development and suburban sprawl ran parallel with
its industrialisation.

After the discovery of gold in 1886, fhere was a greaf
influx of professionals to Pretoria. Industries starfed
to develop and the cost of land starfed fo rise. During
the 1890s, Pretoria became connecfed via frain routes
to other cities and fowns in Soufth Africa, creafing
opporfunities for increased frade and industrial
development. People preferred to settle af the edges
of the city nexf fo open fields fo uphold the farming
tradition, a frend which resulted in a horizontally
fragmented growth pattern (urban sprawl). The growth
of upper class neighbourhoods took place fowards
the south-east, further away from indusfrial sifes
such as Iskor and fthe frain tracks. In 1890, Julius
Jeppe and Sir Abe Bailey founded a company named
S.A. Townships, Mining and Finance Co. Ltd. Their
goal was fo develop the land between Preforia and
Johannesburg as residential fownships. Areas such as
Wafterkloof, Waterkloof Exfension, Waterkloof Ridge,
Hardingsplaas and Magnolia Dell all belonged fo fhis
company, and were divided in land parcels sized about
35m by 7m.

1908 - 1910
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2.2 THE GREATER URBAN CONTEXT
2.2.1 SITE LOCATION

The abandoned Rosema & Klaver brickworks and
quarry is sifuafted within the Greater City of Tshwane
Metropolitan Municipality, with a population of abouf
2.9 million (Statistics South Africa, 2011). It lies roughly
8km from the heart of the Preforia Cenfral Business
District (CBD) in a south-easterly direction, opposite
fhe Waferkloof Air Force Base. It seems juxtaposed
with its surrounding contexft, sitting befween fhe
suburban boundaries of Monument Park and Waterkloof
Ridge, bound by Elephant Road fo the north, Orion Road
to the East, Skilpad Road to fhe west, and residential
areas directly outside the southern boundary (Seaton
Thomson and Associates, 2003:2).

2.2.2 INFRASTRUCTURE

Regionally the sife is easily accessible, being sitfuated
close to the nexus of fhe R21 and N1 freeways. The
R21 s the gateway to Oliver Tambo International
Airport, and reaches info the Preforia CBD pasft
Fountains Valley. The N1 forms the economic spine of
fhe greater Gauteng Province, connecting Preforia
and Johannesburg with a commercial corridor (Van den
Berg, 20713). A bus stop is situated on the corner of the
sife, at the crossing of Elephant and Skilpad Roads.
Municipal services are implemented extensively in the
suburban fabric

223 LAND USE

The P.I.L.A., 3a relafively large privaftely owned
industrial landscape of roughly 50 hecftares, is
currently zoned as an agricultural sife, a remnant
of ifs previous existence. It is separated from fhe
surrounding community by a densely vegefated edge
and a fence. The surrounding suburban condition is
characterised by the homogeny of privafe residences
that house middle to upper class citizens, "with
small nodes of commercial, business and institufional
activities” (Seaton et al, 2003:3). The primary facilities
available to the community are a filling sfafion on
the corner of Elephant and Skilpad Roads to fuel the
excessive use of private aufomaobiles; the Monumenf
Park Junior Tennis Cenfre opposite; and a business
node located to the north-west of the site, consisfing
of the Monument Park shopping cenfre and a number
of office developments

224 ECOLOGICAL NETWORK

The site edges onfo the east side of the R21 freeway,
bordering an open green space reserve from which
fhe Apies River emerges, and where the suburb of
Monument Park transifions info Waferkloof Ridge. The
southern boundary of Groenkloof Nature Reserve is
about 1.5km further norfth along this corridor, which
suggests the poftential for it fo form part of a larger
ecological netwark which could host and support
increased biodiversity within the suburban fabric.

1947 - 1950
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CITY OF TSHWANE
METROPOLITAN MUNICIPALTY

PRETORIA CENTRA

OR. TAMBO INT'L AIRPORT

CITY OF TSHWANE
JOHANNESBURG

METROPOLITAN MUNICIPALTY

POPULATION: 2.921 MILLION (2011)

AREA: 2,198 KM2

UNEMPLOYMENT RATE: 24.2% (2011)
POPULATION GROWTH RATE: 3.1% ANNUAL
(STATISTICS SOUTH AFRICA)

GAUTENG PROVINCE

AREA: 18178 KM2
POPULATION: 12,272,263
DENSITY: 688/KM?

(STATISTICS SOUTH AFRICA)
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top: fig2.2 Site’s Location, by Author(2013), sourced from Google Earth.
left: fig2.1 Pretoria’s Growth and Densxty© University of Pretoria
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HUMAN SETTLEMENT

TRANSPORTATION NETWORK
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f Pretoria South East , Photograph courtesy of Chris Buichner (2013)
right: fig 25 Spatial 3D of Pretoria. Image by Author (2013) sourced from Google Earth (2013)
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23 LOCAL SUB- URBAN CONTEXT S tvel station  Snopping centre

bus stop
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“Slums may well be breeding grounds of crime, but middle
class suburbs are incubators of apathy and delirium.”
(Gyril Connolly, nd)

Privacy is a defining characterisfic of suburbia,
as if is separafed into spaces for private dwelling.
It cultivates an anfi-social orienfafion foward the
privafe and the self, and a neglect of direct communal
relafionships with one's neighbour. While fhis is nof
always the case, there is very little motivation in the
prosperous middle fo upper class communities in this
age for anyone fo gef fo know their neighbour and fo
get involved with their communifies. This, the epifome
of consumer culfure, is offen accompanied by apathy
toward environmental issues and responsibilify for
resources.

elephant rd quarry tennis club
|

Waterkloof Ridge occupies an area of 6 16km?, and
has a population of about 6630 in 2301 households
(Statistics South Africa, 2003), at an average of
2.88 people per household. Monument Park occupies
an area of 3.28km?, and has a population of 5035
in 1913 households (Statistics South Africa, 2003),
at an average of 2.63 people per household. With a
surrounding communify of more than 11 665 people in
an area of 9.LLkm2, it seems evident that there is a
relatively significant amount of social capital in fhe
area, which could potentially benefit from the quarry residential/suburban post-industrial quarry
site being turned info a public amenity. According :

to Tshwane's projecfed future population growfh,
increases in population will see an even greater rise
in social capital, which could nof only benefif from
this P1L.A, but will seriously require additional public
amenities beyond fhe homogeny of suburbia, in order
to atfain sustainable living standards

To undersftand how this place came to be in fhis
curiously juxtaposed existence, ifs story needs fo be
told

top: fig 2.6.1-2.69 Local edges, by Author (2013)
right: fig 2.7 Spatial 3D of local conditions. Image by Author (2013) sourced from Google Earth (2013)
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24 THE STORY OF PLACE

The site has experienced many different eras in
relation to humans and non-humans, each of which has
leff itfs mark and sftill persists in some way. During
these generations, the sife has played different
roles: from ecological habitfat, fo resource deposif
and productive industry, fo a natural though broken

reclaimed habitaf. These roles which the sife has
played are acknowledged for their imporfance and
their effects, all of which will enhance ifs new purpose
as a productive social-ecological habitat.

241 PRE - INDUSTRIAL
(PRIOR TO 1945)

The area was a very different place prior fo the
esfablishment of mining and manufacfuring processes
and the growfh of Pretforia’s suburbs. The area
was still largely characterised by the properfies of
Preforia's nafural biome within the temperate Highveld
grassland region. Agricultural acfivitfy occurred
on farms in the area in supporf of Prefaria’s early
populafion.

242 INDUSTRIAL (2945 -1995)

In 1935, Roelf Rosema and Dirk Klaver immigrafed fo
South Africa from Holland, where they had formed
a parfnership in the building industry. In 1942 they
founded Rosema & Klaver (Pty) Ltd., and purchased
parft of fhe Waterkloof farm near Preftoria central,
where they established their own brickworks and open-
pit clay mine. For a period during the Second World
War, Roelf and Dirk wenf back fo serve in Holland,
affer which they refurned to Preforia fo continue their
brick-making enferprise.

In 1951 they purchased fheir first wire-cuf brick-making
machine, which increased the company's production

yield. A confinuous and dedicated kiln-oven structure
was complefed and operafional by 1958, after which
a second kiln-oven structure was completed in 1960.
Monthly brick production reached the 5,000,000
milestone by April 1964, and in the following year, up
to 30 June 1965, a total of 60,000,000 bricks were
manufactured. During this period, the surrounding
agriculfural land was fransformed info residentfial
lofs. This peri-urban configuration soon succumbed
fo suburban sprawl and by the 70s the enfire guarry
site was almost complefely surrounded by houses
At some poinft during the excavafion processes, a
subterranean cavify connected to wafter aquifers was
exposed and ground water emerged into the open-pif
mine. This water was pumped out and utilised in the
mining processes (see page 45)

By the time fthe suburban community was well
established around the quarry, fensions arose
between the indusfry and the communify as a resulf of
conflicting land uses. The naise, dust and visual impacf
from fhe clay excavafion and fransporftatfion acfivities
became problemafic for the local residents. During
that time, Black Waftle frees were densely planted
on the edges of fhe site fo reduce the effects of
dust (Rehabilitation & Development Plan for Rosema &
Klaver Quarry, [n.d.]:1). Continuous community pressure
led fo a court order, allowing the industrial activity fo
confinue only for a period of anofher 10 years, from
31 December 1980 to 31 December 1990 (City Council of
Pretoria, 1981:1). After this order was appealed, the
period of operafion was increased to 15 years, and
the brickworks activity was scheduled fo cease on 31
December 1995

The story of the sife's industrial generation is abouf
the exploitaftion of resources for production. If
describes a sftory of tension befween man's ideals,
indusfry and nature. The site gave the resources for
many homes and suburbs to be built, unfil the eventual
deplefion and abandonment of the naftural resources,
which opened up fhe apporfunity for the sife's nexf
generafion.
© University of Pretoria




fig 2.8 Roelf Rosema & Dirk Klaver

fig 2.9 Fig Wire Cut machine

fig 2.10, 2.11, 2.17 Brick yard

fig 2.12- 2.14 Excavations

fig 2.15, 2.16, 2.18n The old Industrial structures
fig 2.19 KlIn ovens

fig 2.20 Site's pre-industrial contours

fig 2.21 Documented extents of industrial ecitivty

(Rosema + Klaver Archives, 2013)
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243 POST - INDUSTRIAL
(1995 TO THE PRESENT)

Due fo the combined difficulties brought on by aging
technology, labour infensive processes, difficulf
economic and labour conditions, complaints from
the surrounding community, and the emergence
of subferranean water, the clay mining and brick
manufacturing processes inevitably ceased (Plan
Medewerkers, [n.d.]:357).

Within a matter of two decades, an industrial wasteland
was being transformed by nature info an isolated
urban ufopia, where one may easily forget fhatf man's
hands had once carved through this landscape. As
pofable water filled the reservoir, nafural processes
were no longer constrained by human disturbance and
were able fo flourish.

The mosft noticeable characteristic of this Posf-
Industrial Latent Arfefact has become evidenf over the
last two decades, seen through the effecfs of fime:
decay, enfropy and change as processes of nature
lead fo a dynamic fransformation. Time is expressed
and understood through ifs accumulative effects an
the remaining industrial ruins and the manufactured
landscape - a palimpsest of many generafions
constituted of exfraction, production, abandonment,
and natfure.

Much of fhe brickworks were demolished affer
industrial acfivity on sife ceased. According fo fhe
then City Council (City Council of Pretoria, 1981:3), all
of fhe remaining sfrucfures, or those chasen by fthe
Direcfor of Town planning and Archifecfure, had fo
be demolished fo allow for future development. There
were also safefy concerns abouf fthe large vacant
structures being inhabifed by vagrantfs. Only a few
structures currenftly remain intact: the water tower,
the hammer mill, the dust stores and some concrete
structures. It is sfill unclear why fthese were saved

.
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from desfrucfion insfead of the large structures
housing the kiln-ovens, of which only fhe concrete
slabs and twao large brick monoliths remain

The sfory of the site's posf-indusfrial generation is
a sfory of healing, as nature starfed fo fake over.
Regenerafive processes are infegral fo nafural
systems, and this sife provides a narrafive mefaphor
for how inferconnecfed ecologies and sysfems of life
can refurn to areas that humans no longer value
A story devoid of humans would seem fo be the
mosft positive autcome for this site and ifs naftural
regeneration, but there could be an alternative ending,
one which does nof banish the human race from fhe
planet, buf one which sees human activity as a positive
“naftural” force fhaf could actually embrace the
regenerative processes, for the healing of both nafure
and humans. This disserftafion seeks fo find such an
alternative ending as a next generafion.
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REKORD

Crime, falling property values and con-
tinued health risks torment the suburbs.
surrounding the deserted quarry in Monu-
ment Park.

A public meeting to discuss residents’
options in resolving the continued burden
- of dealing with this unsightly and un-
safe property will be held on Wednesday
evening (31 July) at the Dutch Reformed
;.‘I:mh in Monument Park at 18:30 on 31

uly.

According to Ward Councillor Bronwyn
Engelbrecht, who is leading the charge in
clearing the quarry, criminals often use the
quarry as an escape route and a hideaway
from police. Although surrounded by a
fence to keep trespassers from entering the
private property, she said that little could
be done by the metro and South African
police to rid the area of the squatters. She
added that residents’ only alternative was to
consider legal action, as police operations
seemed ineffective.

“We need better cooperation from the

(Above) A map illustration of the size of the
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Ouarrv a crime cesspit

owner and the metro. | believe that millions
in rates and taxes are owed yet nothing is
done by the metro to recover those amounts
or to take legal action against the owner for
the upkeep and security of his property.”

Meanwhile, the owner of the property,
John le Wame, said the property was
valued more than the outstanding rates and
taxes owed to the metro and that plans to
develop the property as one of the most
exclusive estates in Pretogia werestill. |
undsm

“We are a conglomerate who owns 60%
of the property, but without the remaining
deeds we cannot develop. There is a legal
matter regarding the property and we have
been litigating for the past nine years. | do,
however, want 1o stress that development
for an exclusive waterfront estate is still on
the cards.”

Le Warne denied allegations of squat-
ters and criminals living on the property.
“We erected fences at greal costs around
the property to secure it from criminals and
squatters. We do not have squatters on the
preperty,” he told Rekord.

property | Google Earth).
(Left) Ward Councillor Bronwyn Engeltre-

| cht is leading the charge in Qeung queg

tions regarding the quarry answered

ﬁg 222 Quarry a crime cesspit (Rekord East, 2013)
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A storm is brewing in Monument Park over
a derelict quarry, and residents are now con-
sidering legal action against the metro.

A public meeting to discuss residents’ op-
tions regarding the security threat posed by
the quarry in the heart of the suburb became
unruly as residents aired their frustrations
against the metro. They accused the metro
of failing to collect rates and taxes from the
owners of the property on which the quarry
is situated. They also blamed the metro
for the high incidence of crime in the area
because it failed to remove squatters and
vagrants living on the derelict property.

The residents association’s chairman,
Conrad van Dyk, called on all residents to
align a collective effort to hold the metro
accountable.

“If we as responsible homeowners do not

nivel

pay our monthly bills, we are quickly given
notices and our water and lights are switched
off. Why is the metro slack to act against the
owners of this g ? The outstanding rates
and taxes are )48 accumulate while we

as residents have to fight off the scourge of
criminals hiding on the property.”

Nick Nicolao of the community-policing
forum agreed with Van Dyk and said that
residents had to come up with a viable solu-
tion to compel the metro to enforce its own

by-laws. “The metro is failing us b it
is not enforcing it own by-laws by remov-
ing squatters and taking legal action against
the owners of this property to recover the
outstanding debt. Our lives and the value
of our properties are at stake as long as this
quarry remains. More squatters will move
in,” he said.

Ward councillor Bronwyn Engelbrecht
echoed the residents’ sentiments during the

fig 2.23 Concern over derelé'ét uarr ﬁﬁe rise.(Rekord East, 2013)
|ty 0
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meeting saying that they are tired of the met-
ro’s ineffectiveness regarding this issue.
“The mayor has ignored my questions
and pleas to act against the owners of this
property. I even tabled a motion that the
property be sold in execution to recover the
outstanding debt. The speaker rejected my
motion saying the cost implications were too
great. Legal action by the residents is now

the only option to secure their safety as the
metro has failed them,” she said.

It is believed that around 300 squat-
ters are currently living on the 48-hectare
property. The estimated outstanding debt is
around R2,5 million with an interest escalat-
ing at roughly R.15 000 per month. The
metro was unable to comment at the time of
going to print.
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fig 2.25 A new wetland habitat is born, Photograph by
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Author (2013)
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fig 2.26 Aerial view of quarry, courtesy of Johan Moolman (2012)
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‘IMAGES NOT TO SCALE fig 2.27 Aerial of early industrial activity Rosema + Klaver Archives (2013, é
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fig 2.28 Aerial of current post-industrial condition (Google Earth, 2013)
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fig 230 A process of decay, entropy and change over the @ INiWersiby LfRreteiia industrial to post-industrial, sourced from Google Earth (2013)



TIME LAPSE EXPOSURE
(1990’s-2013)
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244 THE ADAPTIVE CYCLE

This sife’s story of place can be undersfood as a series
of generafions of hybrid condifions exisfing befween
man and nature, configured info a layered narrafive.
So far, three distinct generations of hybridity have
been identified: Pre-Industrial, Industrial, and Post-
Industrial. Because of various socio-economic changes
and disruptions, each generafion came to an end or
evolved into anather. This dynamic can be understood
through Holling's theory on the adaptive cycle and
panarchy (Holling et al., 2002), which provides “an
organising framework for theory dealing with cross-

PRE-INDUSTRIAL >
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scale dynamics in naftural and social systems” (Du
Plessis, 2011:7) There are four distinct phases in
an adapfive renewal cycle, namely "breakdown and
release, re-organisatfion, growth and exploitation,
and conservation” (Du Plessis, 2011:7). So what comes
next?

Understanding the site's story of place as a series
of adapfive cycles allows for a holisfic understanding
of how fhe current condition came into being, as well
as where the fufure condifion of the site could or
should be heading. This will inform the developmenf

COMMUNITY PRESSURE

RESOURCE DEPLETION e

EMERGENCE OF e
DOLOMITIC WATER

) POST-INDUSTRIAL >

of a strategy for unlocking fthe sife's fourth
generafion of hybridity, which will involve a3 sacial-
ecological reorganisafion. To anticipate the sife's
nexf generation of hybridify a good undersfanding
of ifs current sfafe and its predicted future must
be realised.

fig 231 Generations of hybridity up to current state
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-------- o STABILISED SURROUNDING SUBURBAN DENSITY

fig 232 The adaptive cycle of the quarry site, by Author (2013)
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25 THE TSHWANE RSDF + CRITIQUE

The Tshwane RSDF 2013, Region 3 was sfudied fo gain
an understanding of how fhe urban space surrounding
the sife is expected fo be reorganised in the near
fufure, mainly as a resulf of changing socio-economic
condifions and concerns regarding sustainability.

The RSDF was in arecent article enfitled "Development
goes ahead”, which appeared in the Preforia East
Rekord of 3 May 2013 The Tshwane RSDF 2013 proposal
for the quarry site has been by crificised fhe public,
specifically by the suburban communifies affected
by the new development proposal. The proposed
framework seems fo be going ahead despife fears
of the suburban areas of Preforia becoming "grid-
locked with fraffic, densified with high-rises and over-
developed with office blocks” (Roux, 2013:1). Some of
the flaws, highlighted by fown planner Erik Buiten,
are that "[olffice development in residential areas is
never a good idea and as residenfs we do not want
these monstrosifies invading our residentfial areas.
We suggest that the Mefro encourages developers fo
consider mixed-usage development. This means fhat
there are residenfial units as well as business units in
the new development, which will diminish the creafion
of dead corridors in the suburbs™

It Is important to nofe that residenfs are nof opposed
to development in the area; they do recognise the
“practical and profitable” opportunities available. If
must be realised that "densification and compaction”
(Roux, 2013:2), the Tshwane council's approach to
development, is inevitable considering the predicted
populafion growth of Soufh Africa. The Tshwane Mefro
seems fo ignore the qualify of suburban spaces and
the social impact of their proposal. Future development
can be guided in a much more responsible manner, by
considering mixed-use development.

It has been nofed that the 2013 RSDF document contains

.
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confradictory facts, "with fhe writfen document saying
one thing, while the maps present anofther picture
What used to be Business 1, was suddenly turned
info cores and nades, [with] densification within a
residential area allowing up fo 200 unifs per hectare
The proposal furthermare fails fo add planning for
schoals, police sfations and social and sporting
facilities” (Roux, 2013:2).

Office edges are proposed fo border on some of the
peripheries of the old quarry sife, while fhe site itself
Is zoned as mixed use. A far more appropriate plan
would be to have the edge corridors zoned as mixed
use for residential, office, and commercial purposes,
while refaining the old quarry sife as a public amenity
which can direcfly benefif the entire local community.

26 PENDING RESIDENTIAL DEVELOPMENT

A residential development, named Waterkloof Marina,
Is currenfly proposed for fhe existing sife. It clearly
reflects the currenf mindsetf of land development in
the region, and displays a lack of any concern for
industrial heritage, as well as for the potenfial value
natural environments have for urban communifies, by
merely replacing these with housing.

The Waterkloof Marina residenfial estate proposes
a group housing development, on a single sftand of
a predaominantly residential fownship, consisting of
293 units (Residential 1) varying between 800-1500
square mefres. Additional uses include a single sfand
fo incorporafe a resfaurant, clubhouse, convenience
store and a small office component (Seaton et al,
2003:2)

The irregular topography is to be levelled by bulk
earfhwarks fo ensure more even confours, by removing

all if not mosft of the vegefafion on site and losing
a considerable amount of the site's character. The
proposal provides only fwo entrances with security
confrol points for fhe enfire housing esftafe, one af
Orion Streef and the ofher on Skilpad Road, essentially
furning the entire development into another isolated
and gafed community.

right: fig 234 Tshwane 2013 RSDF (Tinus vd Merwe, 2013)

© University of Pretoria far right: fig 235 Density comparisons to alternatie site developments, by Author (2013
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The zoning applicafion by fhe developers aims fo
change fthe land use fram “zoned conservafion area
or open space, fo any other land use” (Seaton et al,
2003:10) In addition to being a conservation area, the
sife still refains its original zoning for agricultural
land use. The conservation area and open space
are far more valuable to fufure communities than
that which this development proposes. Conservation
areas are critical. Cerfain areas of the site which are
evidently brownfield sites should rather be utilised
for producfive and social land uses, in alignmenf with
the conservation / agricultural dualify.

There are many confradictions in the justification of
this proposal when considering the claimed alignments
with the Development Facilitation Act and Local
Policies, when it states principles such as: “promote
the availability of residential and employment
opportunities in close proximity fo or infegrated with
each ofher”, “opfimise the use of existing resources,
including such resources relafting fo agriculture, land
minerals, bulk infrasfrucfure, roads, fransporfation
and social facilities”, " promote a diverse combination
of land uses, also at the level of individual erven or
subdivision of land”, and "encourage environmentally
susftainable land development practices and
processes”.

The proposal claims fo opfimise the use of exisfing
resources, including infrastructure, and to ensure
economic use of currently valuable, underufilised
land (Seafon ef al,, 2003:3), but the degree in which
this site is understood as a resource is clearly
limited. There are some alarming claims abouf the
development being 'susfainable: " fhe development
can be considered sustainable, as fhere is currenfly
no active use of the land since the quarrying acfivifies
were terminated many years ago”. Conservation of this
land as an ecological habitat and green lung would
be far more 'sustainable’ "It was ascertained fthat
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the development proposal for fhe site should conform
[to] the principles of the Development Facilitation Act
(Seaton et al., 2003:L), to be supparted by Council
in ferms of the densification within the builf up
urban area"” (Seaton et al., 2003:4). The most ironic
contradiction is that the DFA states that if would
discourage "“urban sprawl in urban areas and confribufe
to the development of more compact fowns and cities
This residential proposal does nof aid densification; if
merely extends low-density housing by displacing land
which could potentially, as a public amenify, support
the densificafion of fhe exisfting housing foofprints
The proposal also claims to create an open space link
between the guarry and fhe south-wesfern corner
This is clearly nof reflected in the plan.

The environmental management programme (E.M.P )
recommends measures and actions to be faken fo
“increase and enhance the site's nafural habitaf
and flora” (Seaton ef al., 2003:5). In no way does
the proposed residential development supporft
this principle; it is in fact confradictory. The EEMP
recommends the development as having an "acceptable
and high quality visual identity” {Seaton et al., 2003:5).
The aesfhetic visual quality is of course a subjective
matter, but for this author the current landscape, lush
iIn vegetation and natural presence, is considered much
more appealing than the fype of invasive residential
development being proposed. One recommendation in
fhe EM.P., which is of high imporfance and relevance,
Is fhe management of storm wafer fo limif any
downsfream impacts

The most alarming aspect of the entire proposal is
the complete lack of acknowledgement of indusfrial
heritage. "The sife contains no structures or sifes
of valuable or important cultural, hisforical ar
archaeological value. Existing structures on the sife
are mostly vandalised and in poor condifion. These will
be demolished and removed"” (Seaton et al.,, 2003:25)

© University of Pretoria

It is believed that this site has far more potfenfial
than what has been reported, and for it fo become
an exclusive residenfial estate would not only be
an environmental crime, buf would lose the sfruggle
foward urban resilience in Prefaria. Forfunafely,
the development is currenfly on hold due fo legal
complications concerning ownership and oufstanding
land faxes, so fhere might sfill be some hope for
fhis site affter all. The next secfion will identify the
different levels of inherent potenfials an the site.
Through these pofenfials, an alfernative future for
the quarry will be envisioned.

fig 236 Plan of Waterkloof Marina development proposal
(Nico vd Meulen Architects, 2003)
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2.1 THE PLACE - SOURCED POTENTIAL

Mapping was carried ouf in accordance with the concept
of “place-sourced pofential” (Regenesis Group,
[n.d]), described in the "Regenerative Development
Framework" by the Regenesis Group as being “grounded
in arich pattrerned understanding of place, and a vision
of role and pofential within that place” (Regenesis
Group, [n.d.]). "Paotential is a way of conceptualizing
that gap befween what somefhing is and what it could
be if if could fully realize ifs purpose fthe inherent
ability or capacity for growfh, development, or coming
into being that has nof been used or manifesfted”
(Regenesis Group, [n.d]). By following this approach,
the initial archifectural concept can be seen as
resourceful foward that which is already inherent in
the site's pafenfial.

For the purposes of this dissertafion, a focus area on
the site has been identified for defailed investigation
and architecfural exploration. The area was chosen
for the high pofential value of the identified resource,
which can be ufilised for the site's regeneration. The
land fo the west of fhe wafer body hosts the last
physical remains of fthe industrial manufacfuring
processes which previously fook place fhere. If is
confained by a large berm (puinhoop) on the northern
edge, resulfing from the deposifing of waste material
from fhe excavation and indusfrial processes. Befween
the berm and the remaining concrete foundafions of fthe
demolished clay brick ovens lies a femporary wefland
area which experiences flooding during high rainfall
periods. It acts as fhe surface overflow path for water
as it flows west foward the Apies River. The choice of
placement and arficulation of the focus area is also
informed by the exchanges and interactions which will
occur in concert with other projects designed as part
of the urban vision for the entire sife.

The existing physical (patent) potentials, which can be
harnessed fo liberafe the site from ifs latency, are
documenfed according to what if was, what it is used

for at the moment (such as recreation, illegal/vagrant
housing, sports), and what it can ulfimafely be. The
hierarchy revealed by mapping will parfly defermine
the hierarchy of design informanfs.

2.7.1 SOCIAL POTENTIAL

The surrounding residentfial communities hold immense
deposifs of social capital. Humans are 2 highly social
species, and the nafure of suburbia leaves much to
be desired when it comes to recreational and social
diversity. Regenerafive development relies more
on people than on fechnology. Where conventional

© University of Pretoria

industry might rely on aufomation and machinery,
regenerafive philosophy staftes thaf the direct
contribution of humans has the pofential fo ameliorate
many sustainability issues and relieve global resource
pressures. This immense social capital can be
harnessed to contributfe directly to the pofential of
urban resilience. Suburbia affers three very valuable
resources, namely people, land and infrasfrucfure.
The ftypical suburban garden can function beyond ifs
conventional recreafional use and become productive
Many suburban gardens have swimming pools, which
can easily be converfed into productive {agricultural)
ponds

top: fig 238 View of wetland, Photograph by Author (2013)
right: fig 239 Aerial of PLL.A, by Author sourced from the Geography Department, UP (2013)






2.12 HISTORICAL PHYSICAL POTENTIAL

On first inspection of the sife, it seems fo be a natural
landscape, not yetf disturbed by human development.
But soon affer noficing the curious nature of the
landforms, the isolated existence of the water body,
and the homogeneous abundance of the invasive Black
Wattle, it becomes evident how “unnatural” this site
actually is. The last remains of the history of fthe
sife are revealed within the waffle forests - ruins of
a forgoften industry overgrown by dominant nature.
Beyond fthe firsf impression of ifs natural appearance,
evidence of man's hands can be seen everywhere, as
they have carved info, fransformed and exploifed the
naftural resources.

The Rosema & Klaver quarry and brickworks in
Monument Park is possibly one of the last examples
of the use of coal-fired brick producfion technology
in South Africa. Rosema & Klaver sfill own anafher
quarry and brickworks in Eersterust. Now operafing
as Era Bricks, it was of greaf value in informing
an understanding of fhe historical Monument Park
quarry and brickworks, as it is sfill operating with
the same old fechnology. Without knowledge of this,
the inferpretafion of the remaining sftrucfures af
Monument Park would not have been as defailed or
accurate as it is. In tfhe hisforical site analysis, Era
Bricks in Eersferustis used as alens for undersfanding
the heritage pofential of the sife, as if, foo, is nearing
obsolescence.

Thereis a sfory here, one which is soon to be consumed
by the failure of memory and people’'s willingness fo
forgef. Therefore the first pofenfial which needs fo
be realised is that of the sife's history, how if came
to be what it is today, and how it can be understfood
through the relics of ifs past which still remain

With the assistance of an ex Rosema & Klaver
employee, Mrs. Aggenbag, the mine's old survey plans
and historical photographs were rediscovered. With

the aid of these, if became possible fo interpref what
the ruins once were, and fo cross reference the ruins
with the structures of Era Bricks in Eersferust, which
reflects almost exactly the fechnologies used af fthe
Monument Park/Waterkloof Ridge quarry

The ruins complex consists of a water fower, concrete
dust stores (stofstore), a hammer mill building,
concrefe columns and beams remaining from fthe brick
exftrusion and cutting hall, a concrete slab with steel
fracks remaining from fthe drying oven sfrucfure, fwo
brick monoliths as the only remaining fabric of fthe
kiln sftructure, and some concrefe columns from the
southern kiln structures and workshop. There is a
farm house in a very dilapidated condifion which has
been inhabited by vagrants. A boaf Jefty, supposedly
built affer industrial acfivity had ceased, is located
at the most logical/convenienf point for vehicular
access, providing unobstructed enfry into the water
at the deepest and steepest point. This is a functional
pofential which can inform a decision on how the new
infervention can inferact with the wafer.

The industrial heritage sfructures have high functional
pofenfial as infrasfructure, as well as poftential
for communicating knowledge of fthe sife's past and
fhe effects of fime. The sife has affained cerfain
experiential qualities through ifs post-indusfrial
regeneration. High free canopies enclosing the ruined
structures creafe an atmospheric sense of fime,
dappled light filters through fthe leaves as cool air
seffles In the abandoned spaces as one meanders
fhrough the ruins. The lush vegefation at the water’s
edge inspires a sense of prisfine wilderness, while the
disinfegrafing concrefe slabs revealed every so offen
among the wild grasses is a reminder of the sife's
mysterious past.

From cerfain cenfral and elevafed areas of the site,
a view of the Voorfrekker Monument toward the wesf
can also be affained, creating a visual link fo another
aspect of Preforia’s heritage.

© University of Pretoria

fig 240 the physical components of the site’s industrial heritage, by Author (2013)
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fig 241 the physical components of the site’s industrial heritage, by Author (2013)
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fig 242 Qualities of the physical components of the site’s industrial heritage, Photographs by Author (2013)
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fig 243 Model representing north eastern view of industrial ruins, by Author (2013)
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fig 244 Model representing south western view of industrial ruins, by Author (2013)
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fie 245 Cross-referencing of Rosema + Klaver quarry in Waterkloof Ridee and the ERA Bricks facility in Eersterus, photographs by Author (2013)
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2721 THE MATERIALITY OF THE HERITAGE FABRIC

27211 BRICK

It seems ironic how the bricks which once hosted
the brickworks have outlived the industry it once
housed, spreading seed almost like an organism
throughout the city, manifesting "children” in
buildings, and these confinuing their existence
long affer the "mother” has perished.
Perhaps these lasf remaining bricks, still
passively confributing fo the persisftence of the
walls, now remain sftanding in formafion, only fo
contain nothing more than the nature which has
unfolded around if.

The bricks that remain scatfered on fhe ground,
those that were unfortfunafte enough fo have
lost ftheir purpose within a strucfure at the
fime the ovens were demolished, now persist
among the grasses and weeds, abandoned and
suspended in dysfuncfion.

27212 CONCRETE

The remaining columns, beams and walls
reveal evidence of well-executed concrefe
craffsmanship. Despife the ufilitarian/industrial
purpose, affenfion to defail Is evident.

CONCRETE

fig 246 Materiality of the industrial heritage, photographs by Author (2013)

The wood grain of fhe off-shutfer concrefe
holds the imprinfts of a well-executed shuttering
technique, frozen in fhe moment when liquid
concrefe cured against a fimber shutter,
desfined fto preserve ifs "fingerprints” for
decades fo come, and a lasting memory of how
two materials exchanged properties and purpose
fo became archifecfure. The endurance of the
concrete gives festamenf fo fhe exisfence of
degradable timber, fo which the concrete owes
Ifs lasfing form.

27213 CLAY
Unprocessed clay remains scatffered among fthe ruins
and inside the concrete dust stores. Forgoften by the
indusfry, fhe clay lies harvested yef frozen in time
when industrial acfivity finally ceased, and now plays
host fto accidental nature

To further understand fhe values of the herifage
pofential beyond the material descriptfions, refer fo
Chapfer 3, Section 3.3: Indusfrial Heritage within the
Post-Industrial Landscape.

CONCRETE
© University of Pretoria BRICK INFILL

CLAY / SHALE
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2.7.3 BIO-PHYSICAL POTENTIAL

The site confains many biophysical, environmental and
ecological potentials resulting from natural and mining
processes.

2731 WATER

An expert in Preforia’s hydrology, Matfthys Dippenaar,
of the Department of Geology at the Universify of
Pretforia, has concluded that the water on site
originafes from dolomific ground sfructures which
were exposed during mining acfivities. According fo
the Seaton Thomson environmental report (2003,
“fhe dolomitic component is a good aquifer with a high
water yielding capacity, high storage and high recharge
pofential and must be profected from pollution or
abstraction” (Seaton et al,, 2003:24). If this dolomitic
formation is responsible for the emergence of fthe
wafter, as Dippenaar believes, this would explain the
stability of the wafer level throughout the year, as
groundwater pressures are keeping the water level
stable despite evaporation. This means that the water
level can be assumed fo remain stable for hundreds
of years fo come. The only instability concerning the
water level is infroduced by rainfall events, resulfing
in an overflow foward the catchment of tfhe Apies
River. The pofenfial here is fo prevenf storm wafer
from polluting the clean quarry water, and fo regulate
the overflow through a permanenf wefland that can
also potentially purify the water.

The presence of water has allowed for fthe
transformafion of the site from a dusfy quarry info
an incredibly green space surrounded by urban sprawl.
A ripple effect has been initiated by the water (and
by the industrial activity preceding that). The water
ifself has ifs own latent pofentials for giving effect
to ofher enfities on a biophysical level. On a sacial
level, one can use the latent pofential of this quarry
toredevelop the whole area/suburb. One would have a
community thaf did not exist before, drawing life from
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the quarry. Producfive poftential exists, hinting foward
the potential of fish breeding/aquaculfure.

2.13.2 LANDFORM

The sauth-wesfern corner of the sife confains dolomite
which, although not conducive to developmenf, holds a
potential greafer than thaf of development. It confains
some rare indigenous rock specimens and flora,
fherefore the south-western corner is fo be retained
as an open space and a link fo the greater ecological
nefwork. The remainder of the site has an underlying
geology of shale more than 50m thick (Seaton et al,,
2003:3). According to geotechnical investigations,
fhe stability of the area surrounding the guarry is
considered acceptable for development, as the “shale
bedrock is covered by pafentially collapsible gravelly,
clayey sand and fill, consisting of spoil from the brick
works” (Seaton et al., 2003:21). On the central and
easfern parts of the site fhat confain this infill, the
foundafion recommendations include: "the founding of
structures on the shale bedrock, removing unsuitable
material up to a depth and width of 1,5m fimes fhe
foundafion widfh. Below normal founding depth and
backfilling the excavation with compefent, compacted
material” (Seafton et al., 2003:22).

A deep excavafion, i.e. the quarry, is located foward
fhe eastern side of the site andis currenfly filled with
fresh ground wafter. There is a 26 meter high terraced
embankment on the northern extremity, indicating the
occurrence of localised wedge failures; however, these
do not affect the overall stability of the slope. The
direction of the slope generally runs down from easf
fo west. There are no pofenfially expansive maferials
presenf an site. Some matferials have a moderate clay
content af least suitable as fill (Seaton et al., 2003:2)

There are numerous fracks and roads across fthe site,
and in cerftain areas a large amount of mining liffer
and rubble has been dumped. The site is seemingly
pollution free, confrary to what would be expecfed
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of mining sites, buf since this was a clay quarry, the
by-products were few and consistfed mosfly of clean
brick wasfe. There is no sign of coal waste. There is
evidence of informal sefflement and squaffing, which
has generated some rubbish and litfer.

2.13.3 ECOLOGY

The fauna and flora on site are currentfly lacking
iIn biodiversity, because of the homogeneify of the
invasive Black Waftle forest and disfurbances
due fo pasf mining activity,; this despife the facf
that the rehabilitation plan claims that the species
was supposed to have been removed from the sife
after industrial acfivity had ceased (Rehabilitation
& Developmenf Plan for Rosema & Klaver Quarry,
[n.d.]:10). Although invasive, the Black Wattle frees
do have aesthetic value, especially among the ruins,
and the older trees with high canopies may be retfained
as part of the heritage landscape. Younger trees can
be removed and replaced by indigenous species over
a period of time. The waftles also have a functional
pofential as a maferial resource: watfle has been used
extensively for furnifure and even boat building.

There is liffle remaining indigenous fauna on site,
although bird life in the wider area is abundanft due fo
the variety of trees (Seaton Thomson, 2003:19). Many
indigenous flora species can be reinfroduced fo fhe site
fo affract indigenous fauna, especially birds. A major
ecological pofential lies in the femporary wetland,
which forms during storm water run-off events. The
poftential exists fo esfablish it as a permanent wetland
which could supporf ifs own habitaft while mitigating
fhe effecfs of storm water run-off from the quarry
water body

The quarry dam contains some Bass and Carp species
infroduced for recreatfional purposes, and could serve
as a pofential generafar for social activity for the
wider public



+

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
=P VUNIBESITHI YA PRETORIA

fig 250 Origin of water thrugh dolimitic ground formations
(Matthysen Dippenaar, 2013)
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2.1.34 CLIMATE

The climafte of the area is generally moderate, with
hot summers and mild winters fypical of Highveld
weafher condifions. Summer rain varies befween
650mm and 750mm per year, whilst temperatures vary
befween -12°C and 39°C. Frost occurs during winfer
in the period between 1 June and 15 August, and on
average hail occurs on about 1day a year (Seaton ef
al, 2003:18).

The prevailing wind direcfion in the monfhs befween
September and March is easf to norfth-east, while
in fhe winfer months it blows predominantly from
an east-south-easterly direction. The average wind
speed is 4 mefters per second.

The site's micro climafe has some noticeable
characterisfics. Due to fhe depth of the excavation
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in relaftion fo fhe elevation of fhe surrounding
environment, "lclold air will drain into the site from
fhe north and east sides and much of the cold air
will pool in the pit forming a frosf pockef. Cold air
drainage from fthis pool will be fo the west forming a
cold belf along the line of the ancient sfream bed. In
winfer the near verficality of the south facing slope
will cause exfensive shadows in the pif, causing the
area fo remain cold most of the day” (Rehabilitation
& Developmenf Plan for Rosema & Klaver Quarry,
[n.d]:13). The implications of this for the project are
fhat any habitable development will need fo fully
utilise and maximise exposure to available sunlight
during fhe winter period. Public spaces near fhe pif
and the south-facing embankmenfs will need fo allow
for direct sunlight fo heaf habifable areas
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bottom and right:
fig 251 Solar and shades studes of the Rosema + Klaver quarry,
by Author (2013)
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28 URBAN VISION: SILENT INDUSTRY - PRODUCTIVE PARK AS ALTERNATIVE TYPOLOGY

The Tshwane 2013 RSDF describes many inevifable
outcomes for future urban planning practices, but if
falls short in some cases and is offen confradicfory.
The RSDF has been crificised and adjusted fo be more
appropriate and responsive to local conditions. An
enfirely new vision for the site has been developed as
a regenerafive strafegy, ta fully ufilise the inherent
pofentials and fo address the pressing urban and local
concerns and needs.

The pressures of populafion growth, housing and
urban sprawl require reconsideration of the way urban
setflements are planned. If the current practice of
horizontal suburban spread continues, we will find
ourselves in an increasingly disconnected system.
Considering the issues of suburbia - of lacking a
sense of communify and lacking acknowledged nafural
resources - a community space with resources can be
infroduced by building on the latenf patentials of the
sife.

By finding opporfunities within the old quarry site,
it becomes possible fo guide fufure growfh in a more
regenerafive and resilient manner, fo consider offen
neglecfed aspects of urban living and fo restore
opportunities which have been lost. The goal is fo
re-concepfualise the suburban condition fo become a
healthier urban environment. The site is fo provide
a central public amenify for fhe local communify,
forming parf of a greater network of such green lung
/ production nodes across the enfire urban fabric of
Pretoria

The energy of the site becomes dissipated from high
energy oufside to low energy inside. By identifying
the various high and low energy zones surrounding
the site it becomes possible fo utilise sife-specific
pofenfials appropriate fo the fypes of energy. Similar
to Olmsted's vision for New York's Central Park,
dafing back fto 1857, a configurafion exists between
high energy edges and fhe pavilions in the core, with

routes throughout, maintaining the public amenifty as
a green lung. The vision of the proposed project is fo
become a precedent for the "productive green lung
development fypology".

The Region 3 spafial development framework has been
used as a basis fo inform the group urban vision? for
the site, and fo realise the inevitable densification
of the suburban fabric. This framework is, however,
incomplete and confradictory. The new alternafive
framework proposal aims fo improve on the Tshwane
2013 RSDF for fhe Monument Park and Waferkloof
Ridge suburbs, fo alfernafte with the proposed
framework where deemed appropriate, and to further
strengfthen the regenerative urban possibilities which
could be achieved.
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1. Refer to Appendix, - Silenf Indusfry, for a complete description of the vision and the people involved

bottom:

fig 252 Integrated networks in urban vision, Illustration by Author (2013)

right:

fig 253 Silent Industrey, Urban Vision masterplan (Ilze Labuschagne, 2013)
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fig 254 Alterations to Tshwane RSDF (Tinus vd Merwe, 2013)
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3.1 A RESILIENT + REGENERATIVE
DEPARTURE TOWARD HYBRIDITY

To fruly undersfand the site and fhe various processes
it has undergone over the last cenftury, an attempt at
a theoretical and offen philosophical understanding
will be made in the subsequent chapfer. This will
illuminate an understanding of fhe indusfrial past,
what preceded it, and what has happened fo it unfil
now, and how and why it happened. This process will
identify critical aspects and inform decisions on how
to go forward fowards regenerating the sife

As this dissertfation found its genesis as parf of a
greater Nafional Research Foundation (NRF) project to
invesfigate design strafegies for urban resilience and
regenerafive development, it must be understood fthat
the research is inherenfly biased foward the goals of
this NRF project. However, this very genesis provided
solutfions and a lens for viewing the project that offer
valuable sfrafegies for architecfural design processes
in any situation.
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311 THE ECOLOGICAL WORLDVIEW
+ REGENERATIVE DEVELOPMENT

In recent decades, the Built Environment's response to
environmental issues has been fo adopf the concept
of “sustainability”. This has led fo the developmenf
of obscure rafting sysfems and “green” markefing
sfrategies aimed af sustaining current building
practice, with the supplementation of sustainable
technologies as a way fo counter its negative impacts
While effecfive progress has been made, fhe core
Issue still lies in the modern warld view, which Du
Plessis describes as a "reducfionist and mechanisfic
worldview" that sees man as separate from nature,
“inadequate in coping with fhe reality of cifies as
complex social-ecological systems” (Du Plessis, 2011:1)
A new ‘whole/living systems or ecological’ world view
needs to be realised fo transcend fthe limitations of
sustainability, foward the promise of resilience “thaf
explicitly engagels]| with the city as a complex adaptive
system in which humans co-evolve with other enfities
in the system” (Du Plessis, 2011:1).

An ecological warld view aims fo idenfify how all living
entities "can confribute fo creafing a healthy and
resilient social-ecological system that can regenerate
itself” (Du Plessis, 2011:2). It has inspired a revitalised
inferest in ‘ecological urbanism’, describing cities as
part of the nafural world, as habitats and urban eco-
systems, which are “dynamic and interconnected; every
city has a deep, enduring context; urban design is a
tool of human adaptation” (Spirn, 2012:6). Ecological
urbanism has the potenfial fo greafly improve fthe
resilience of urban environments which, as eco-
systems, must "withstand disturbance and assimilate
wasfe. Resilience is a measure of the sysfem's
capacity to absorb change” (Spirn, 1984:245), which
all ecosystems inevitfably experience. "Buildings
and sefflemenfs are notf ‘objecfs’ or assemblages
of fechnology and maferials, but amalgamafions
and concenfrafions of many systems with energy

© University of Pretoria

and maferial flows, not unlike living organisms with
metabolisms” (Reed & Mang, 2003:5). These sysftems
need to be managed appropriately, or else negligence
thereof would cerfainly cause them fo fail

Regenerafive development accepfts that "humans,
fheir arfefacts and culfural consfrucfs are an
inherent part of ecosystems, and their actions should
confribute posifively fo the functioning and evolution
of ecosystems and bio-geological cycles, enabling the
self-healing processes of nature” (Du Plessis, 2012:17)
Buf, according fo Reed, human systems encourage
acfivity that undermines nafural regenerafive
capacity by "disregarding the fundamental principles
fhat govern nafural sysftems ... the self-organising,
self-healing, and regenerafive capability of natural
systems is diminished by human-creafed sysfems”
(Reed et al., 2003:1). To create regenerafive systems,
humans must learn fo co-evolve with naftural and living
systems. “"To confinue to thrive and evolve we need fo
redesign our systems to obey the laws of nafure fo
creafte systems that can co-evolve with and enhance
the evolutionary capability of natural systems"” (Reed
et al., 2003:1).

The co-evolufion of human and natural systems
relies on ‘relafionships’ which form the basis of
fhe mosft imporfant concept for an ecological world
view, since any possible condifion exists because
of specific relationships, or an event of 'exchange’
between enfifies within a complex ecosystemic web
Human activity needs to be aligned with the processes
of nature, fo result "in cities that are embedded in
and confribufing fo natural processes of creation,
evolution and regeneratfion” (Du Plessis, 2012:5) If
cities are habitats for all species, nof only humans,
fhen they must allow all of an organism's functions fo
fhrive, such as "reproduction and growth, movemenf



and exchange, communication, making and building,
feaching and learning, work and play, reflection and
worship" (Spirn, 2011:9). This would contribute greatly
to an enhanced urban biodiversify, which is also
beneficial fo humans as "the presence of urban wildlife
is closely linked to human wellbeing” (Spirn, 2011:9).
This Is supportfed by the science of Biophilia, which
investigaftes fhe inherent posifive effects experienced
by humans in the presence of nature.

Effecfive exchanges between urban form and natural
processes are crifical for co-evolution, and the key
to these exchanges are "air (heat transfer and flow),
earth (geology and soils), life (reproduction, growth
and behaviour), and ecosystems (flows of energy,
informafion and materials, succession of plant species
and behaviour of plants and animals). Ignoring natural
processes leads to harmful conseguences, including
the failure of planners to accommodafe dynamic
change” (Spirn, 2012:8).

The processes of nafure, the environmental exchanges,
fhe “hydrological cycle, the nufrient cycle, and the
food chain” (Spirn, 2012:10) are essential to sustaining
human life. The built environment musf become
infegrated info these sysfems fo ensure mufual
benefif for life on earth. The cycles “link us to fthe
environment in which we live and to the ofher organisms
that share our habitat [ ] the urban landscape affords
abundant opportunifies to celebrate these cycles, fo
make legible and fangible fhe connections they forge”
(Spirn, 2012:10).

Regenerafive development is all about involving the
surrounding communifies, human and non-human, in
a larger infegrated nefwork which allows fhe human
community “fo see and understfand the implicaftions
of the patferns and dynamic flows of resources
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and energies that have shaped and are shaping a
living system” (Mang et al., 2012:36). This exposure
creates new pofenfial for communifies fo engage,
where "citizens move from passive consumers, fo
actively ‘owning’ responsibility for their continuing
sustainability as well as that of their community
and their place” (Mang et al., 2012:36). Being aware
of nafural processes can also ground a communify
in a sense of fime and belonging. As Spirn explains,
"[d]esign that makes visible the operation of natural
processes and their temporal cycles confribufes to the
experience of being connected fo rather than separafe
from the past and the future” (Spirn, 2012:10)

According to Spirn (2012:12), there are many ways
of managing ecosysftems: preservation refains the
system's currenft state; conservafion manages fhe
ecosystem for 'wise use’ by humans; restaoration
reconstructs or repairs damaged ecosystems;
renewal improves an ecosystem's condifion “fhrough
the infroducfion of a wholly new element”. These
strategies can be harnessed through regenerative
development by idenfifying the inherenft pofential
within certain local eco-systems. Through regenerafive
development, it becomes evident just how imporftant it
is to understand sife specific ecosystems, each with
its own 'story of place’ Du Plessis (2012:16) asserts
that for a design fo be ecological, it must respond
to local conditions, adapt to changing condifions and
employ decenfralised approaches. Regenesis ufilises
the concepf of 'place-sourced potentials’ fo inform
‘place-based design’, which "nof only uses resource
efficiency as an approach buf requires an awareness
of what gives health to a place” (Reed ef al., 2003:7).
"Place is defined here as fthe unique, mulfi-layered
nefwork of living systems within a geographic region
that resulfs from the complex inferactions, through
time, of the nafural ecology and culture” (Mang et
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al., 2012:28) The individual story of place becomes
a catalyst for fufure regeneratfive development
“Stories have the power fo deepen connections to
the underlying infrinsic beauty and value that a place
has fo offer. In addifion, they can creatfe collective
iIdenfity, meaning, and purpose to bridge divides and
foster collaboration” (Mang et al., 2012:30).

Regenerafive development investigates what potential
a certain enfity has fo offer “in relation fo fhe larger
systems in which an entity is nested. A regenerative
design works to develop paftferns of relafionship
befween the enfify and the larger system fthat
generafe a cascade of capacity development up and
down system scales” (Mang et al., 2012:30). This type
of development offen has the capacify fo heal "the
damage caused by source-fo-sink one-way flows, and
[create] self-renewing resource systems” (Mang et al.,
2012:28) This is especially relevant for post-industrial
sifes such as quarries, where resource exfraction
once occurred, and that have been abandoned and left
with a broken ecosysftem. Buf ofher newly generated
enfifies, such as the emergence of nafural entities,
could serve as a valuable place-sourced pofential to
regenerafte the social-ecological systems within which
fhe sife is nested. "Designing for pattern harmony
optimises the presence of people in the landscape,
weaving what is built info the living fabric of the land
and local community. Pattern harmony means buildings
and infrastfructure improve land and ecosystems, and
the unique affributes of the land improve the builf
environment and those who inhabit it" ((Mang et al.,
2012:30).

It can be concluded that regenerative practifioners are
designers of ecosysfems that “infegrafe natural and
human living systems or creafe and sustain greafer
health for both" (Mang et al., 2012:26)



3.1.2 HYBRIDITY

In response fo fhe previous secfions, relafionships
can be defermined by learning from fthe dynamic
changes on fthe sife thaf resulted from the natural
systems and changing social-economic processes
as these relafe fo the old human inferferences. A
relafionship exists befween the built environment as
an exfension of human ideals - fhe manifestafion of
social consfructs - and thaf of nature's processes.
Architecture is generally a stafic implementafion of
an ideal object sfafe to polificise and declare man's
presence and stafic ideals. Nafure, however, has no
sympathy with human ideals, and sees all matter as
part of ifs own processes. If what we imagine a building
to be does not acknowledge the exisfence of nature's
processes, then our buildings will certainly experience
non-ideal changes, as made evident by the principles
of regenerafive development. It is understood fhat
the site has already gone through various generafions
of human and non-human hybridify. The condifion of
the stafes of hybridity, whether they are symbiofic
or parasific, ulfimately defines fhe regenerafive
capacify of the sife, in which case a symbiofic hybridify
is far more favourable. In the spirif of the ecological
waorld view, how great could the impacfs be if humans
thought of themselves and architecfure as extensions
of the "natural” environment and componenfs within
the natural order of things, as being part of nafural
sysfems, so that humans, architecture and nafure

MAN:

(noun) Any living or extinct member of the family Hominidae characterised by
superior intelligence, articulate speech, and erect carriage.

[WORDWEB]
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all form parf of a greafer infegrated, disfribufed
system? A regenerafive design pracfifioner now
specialises in the hybridisation of human sefflement.
The barriers befween human and non-human become
irrelevant as each has its own role to play, a role
which can be inferchanged befween different fypes
of entifies, as described in Bruno Latour's wrifings
on Actor Network Theory [ANT) By using Latour's
theories as a fheorefical approach to understand
the "social" confexf of humans and non-humans,
it becomes clear that a hybrid condition exists.
"Social, for ANT, is the name of a type of momentary
association which is characterized by the way it
gafhers togefher into new shapes"” (Latour, 2005:64).
Therefore, according fo ANT, everything plays a
role within a system, whether it be a human or non-
human “actor” or "actant”, it is merely a companent
within a greafer "social” system; therefore it can be
concluded that sociefy does nof stand apart from
nature and ifs life giving processes

When acknowledging humans and human creafions,
such as archifecfure, as being inescapably defined
within fhe scope of the "nafural”, it needs fo be
realised that all fhat applies fo nature also applies
to humans and our creations. Perhaps the most
imporfant, yeft often denied, reality of nafure is ifs

temporality through entropy and inevitable decay.

AS A NEW EVENT BEGINS, THE OLD ONE FADES
SOMETIMES TRACES REMAIN
- —_—

MAN'S ACTIVITIES AS
INTERVALLED EVENTS
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ALL EVENTS BEGIN AND END

TRANSITIONS BETWEEN EVENTS
ARE RELATIVELY ABRUPT
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NEW HUMAN DEVELOPMENT TO ACKNOWLEDGE THE
ALIGNMENT WITH NATURAL PROCESSES + DYNAMIC CHANGE
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NATURE:

(noun) a casual agent creating and controlling things in the universe

(noun) the natural physical world including plants, animals and landscapes etc.
[WOLFRAM ALPHA]

IT HAS NO END GOAL, ONLY PROCESS (DYNAMIC/CYCLIC)

NATURE IS
PERSISTENT

TRANSITIONS BETWEEN STATES
ARE SEAMLESSLY INTEGRATED
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PERSISTENT ACTIVITY,
YET DYNAMICALLY, NOT IN A STATIC STATE

fig 3.1 Activities of Man's vs Nature's. [llustration by Author (April 2013) © URNEESityFof Pretbrias REMAIN



3.2 ENTROPY, DECAY + CHANGE

Ever since science has come to realise that the two concepts
of matter and energy, formerly kept rigidly apart. are merely
different states of the same primary element, that in the
order of the world nothing takes place without relativity to
the cosmos, without relationships to the whole -

- Erich Mendelsohn, architect (Conrads, 197072)

If matfter is energy, and maffer is what composes
material resources which ulfimately become articulated
info architectural space, then surely architecture must
be an articulation of energy. Energy is besf described
by fhe laws of thermodynamics, which accounts for
energy’s transformation from one phase info another.
Nof only are these laws applicable to the efficiency
of heat engines, buf fo an “enormously wide range
of phenomena reaching as far as fthe processes of
life” (Atkins, 2010:xi). The most notable law to be
understood for the purposes of fhis dissertation is
fhe second law: "In all energy exchanges, if no energy
enfers or leaves the system, the poftential energy of
fhe state will always be less than that of the inifial
stafe. This is also commonly referred fo as enfropy.
Entropy is a measure of disorder” (www.emc maricopa.
edu).

In 1865, Clausius, a German mathematician and physicist
(Cardwell, 19715), coined the term ‘entropy’, naming it
affer the Greek word for ‘fransformatfion’, ‘\tpomnn/
frope’, referring fo irreversible heat loss. If was
deliberately chosen to be similar fo the word ‘energy’,
as the two quantfities were so closely related in
physical significance (Laidler, 1995). Atkins claims that
fhe second law provides a fundamental understanding
of why any change occurs, not only in ferms of
chemical reacfions, buf even the "most exquisite
consequences of fhe acts of literary, arfisftic, and
musical creafivity that enhance our culture” (Atkins,
2010:37). Architecture can be excluded neither from the
dynamics of energy, nor from the dynamics of change
and fransformation; therefore archifecture certfainly
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experiences enfropy

Ben-Naim (2012:6) describes how enfropy occurs on
two differenf scales, microscopic and macroscopic.
Enfropy nof only occurs on the molecular level with
energy exchanges between atoms (fhe microscopic),
but also on a macroscopic scale, observable through
a "tangible piece of matter thaft you can see and work
with”. It occurs in complex and dynamic exchanges
befween objects of matter within a sysftem, such as
the material manifestation of architecture fied fo ifs
socletal ideals

Boltzman, an Austrian physicist of the late 19th
cenfury, stated that "the sysfem when left to
itself, rapidly proceeds fo the disordered, most
probable states” (Ben-Naim, 2012:12) This statement
was furfher refined by Ben-Naim, who considered
the association which exists between enftropy and
disorder as a "metaphoric descripfion” “The second
law states that if we remove any consfraint within
the system in such a way tfhat the system evolves
from fhe inifial consfrained equilibrium fo the final
unconstrained equilibrium, fhe enfropy will increase”
(Ben-Naim, 2012:8)

For example, fhe built environmenf, as a sfricfly
confrolled sysftem, is in an inifial stafe of equilibrium
while it Is used and maintained by humans. An indusfrial
sife is kept within strict parameters fo mainfain
the most efficient conditions for fhe indusfry's
operations, in an isolafed, almosf absfracfed space,
and with complefe disregard for the exfernal nafural
systems in its surrounding conftext. Human activity
is the factor keeping the sysfem in a constrained
equilibrium. Once human acfivity ceases on a parficular
site (as a system), a new equilibrium is reached, a
state which prefers unconstrained condifions as the
enfropy increases. This is where one would offen find
that nature flourishes in abandoned industrial areas.
Finally, fhe system componenfs which have been
refused enfry info the previously isolated system are
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now capable of inferacfing with the other components,
and a new stafe of equilibrium is reached, in a seemingly
disordered "enfropic condition”. The industrial ruins
become continuously ftransformed through nafural
processes, beyond their initial industrial infent, and
are now submerged in the surrounding natural systems

"How important is if - if at all - for architecfs to
consider the ulfimafe decay of the buildings they
design?”, 2 question posed by the lafe experimental
architect Lebbeus Woods (2012). He sees a new
building as fthe realisation of an architect’'s "ideals,
hopes and aspirations”. As fhe building decays, so do
they, therefore they fry to avoid it af all costs by
“careful selection of materials, systems, and methods
of assembly that will withstand the forces of nature
continually attacking them” (Woods, 2012). He defines
fhis 'enfropy’ as "a tendency to decay, inherent in
materials and systems themselves” It is not sometfhing
which can be escaped, and all buildings will ultimately
decay.

In an inferview with Alison Sky, land arfist Roberf
Smithsan shared some of his views on enfropy, one of
his obsessions (Smithson, 1973) He believes enfropy
to be a confradiction of the mechanistic world view, as
he believes thaf fhat world can be seen as "3 closed
system which eventually deterioraftes and starts to
break apart and fthere's no way thaft you can really
piece it back fogefher again. One might even say thaf
fhe whole energy crisis is a form of enfropy. The earth
being fhe closed system, there's only a cerfain amounf
of resources .." (Smithson, 1973). Sky responded with
her observation that enfropy could acfually be a fype
of "meftamorphosis, or a confinual process in which
elements are undergoing change, buf in an evolutionary
sense” (Smithson, 1973).

The obvious question an archifect could ask in this
case would probably be, "How can we prevenf fhis
from happening?”, but a more logical and alternafive
question is proposed: "How can we acknowledge



this, and allow for it in a way in which we would nof
have conflicts of inferest with nature, but rather,
change and decay with nature, as if sees fif, if af
all possible?” After all, there is nothing more honest
than nature itself; if we listen to it, Then we can no
longer lie and mislead ourselves info false hopes of
everlasfing endurance and immortality of our ideals.
Smithson said, "Archifects tend fo be idealists, and
not dialecficians. | propose a dialectics of enfropic
change” (www.robertsmithson.com). Many architects
find comfort in a delusion of endurance, in which their
architecture has efternal glory and effect, a kind
of legacy which would ouflive their relatively short
lives, and as a result immortalise them "Buckminster
Fuller also has a nofion of entropy as a kind of devil
that he must fight against and recycle” (Smithson,
1973). The dynamics of nafure does not allow for
such a sfatic world view. In nature, the organisms
that fend to survive and persist are the ones with a
stronger threshold for adapfability and change. They
are capable of responding fo a dynamic environment,
and do not affempt fto persist in a stafic state. Naw,
of course architecture is not a living organism, or af
least notf in the convenfional sense, buf it does exist
within a dynamic environment consisfing of social,
economic and ecalogical actors in constant flux, where
the architecfture ifself becomes an acfor in constant
exchange with these other physical and non-physical
spheres. These three spheres of the human world are
not stafic and experience inevitable change; therefore
the architecture must either respond accordingly, or at
least accept ifs inevitable fafte or leave enough room
for the unknown disfurbances fo be accounted for, in
order fo reinforce urban resilience.

Lebbeus Woods believes that there are three ways of
dealing with this enfropic condifion of archifecture. The
first is nof much different than the currenf and most
common approach, that of denial. Much like how we deny
“our own inevitable decay and extinction [and] proceed
in life as though we will live forever”. He stafes that
without some promise of endurance, archifects would

become "paralyzed by despair”; this is perhaps why
Woods himself never really bothered fto build anything,
as he knew all too well what the inevitable fafe of
his buildings would be. He, too, recently passed away,
which leads fo the second approach of dealing with fthis
entropy, whichis fo “embrace or af least accept decay”
Woods does however find fhe “romanfic fascinaftion
with ruins problematic” He feels the "evocafive power
of ruins” is offen exploited for “ideological, religious
and polifical purposes”, buf they are rarely used fo
"advance knowledge”

Woads proposes a fhird, and the foughest, approach
fo dealing with “the accepftance of the decay of
buildings”. Architecture has the abilify to "inform our
undersfanding of the human condifion and enhance its
experience”. The way in which he proposes this fo be
possible is fo “include in design a degree of complexify,
even of confradiction embodied in the simultaneous
processes of growfth and decay in our buildings, thaf
heightens and intensifies our humanity” (Woods, 2012)

The design process should, in a way, include design
for decay as a palimpsest approach, as an "inevitable
architecture”, as Woods would call if, by integrafing
fhe form info a fufure generafion, so as fo not have
cycles of new buildings decaying and eventfually being
entirely replaced, but by infroducing this complexity
of a layered perceptfion of fime, a confinual growfh. As
one "generafion” decays a new generafion is infroduced
tointeract with the scheme in a genetic relationship
with the old, which creates a genealogy and narrative
through which the human condifion can be understood
fhrough architecture. An exisfing example of fhis
can be seen in Rome, as Smithson describes if: "Ruins
melt and merge into new sfructures, and you get fthis
marvellous and energefic juxtaposiftion occurring - with
accident a large parf of the whole process” (Smithson,
1973). He refers to the earthquake in Anchorage,
Alaska, "fhat was responsible for creating a park”
(Smithson, 1973). Accidents, or unexpected events
and disasters, have an "inherent energy level” which,

© University of Pretoria

fig 3.2 Man'’s ideals versus entropy nature’s processes, by Author (2013)
top: Brick collected at Rosema + Klaver Quarry
bottom 3; eroded bricks collected on a beach at Lambert’s Bay



when considering Anchorage, had "an interesting way
of dealing with the unexpecfed, and incorporafing that
into the community” (Smithson, 1973)

The unexpecfed event of uncovering ground water
through the open-pit mining operation at fhe Rosema &
Klaver guarry evenfually contfributed fo the pressures
fo decommission the mine. The inherent energy wifhin
this unexpected "mistake” which ended one process
(of mining) now holds the potential to support a new
process of life, which can be integrafted with the
community. It might be best fo work with what the
mine consequently fransformed into - not as a resulf
of human infent, but as a continuation of the enfropic
flow - instead of rehabilitating the mine fo its original
“natural” state. Smithson idenfifies this problem with
mine reclamation: "It seems that when they made up
fhe laws for mining reclamation they wanted fo puf
back the mines the way they were before they mined
fhem. Now thaf's a real Humpty Dumpfy way of doing
fhings. You can imagine the result when fthey fry fo
deal with the Bingham pit in Utah (America) which is a
pit one mile deep and three miles across. Now fhe idea
of the law being so general and not really dealing with
a specific site like that seems unfortunate and now
of course one would wonder where they were going fo
get the material to fill that pit in” (Smithson, 1973).

There is definite value and purpose in the rehabilitation
of past-mining sifes back fo their "natural stafes”,
but there needs fo be recognifion of when thaf would
indeed be appropriafte. There are cerfainly cases where
previous condifions would nof funcfion within "new”
surrounding condifions, in which case the mine could
be reclaimed in a different way, a more appropriafe
way, which would nof deny the convenience of the
poftential energy inherenf in the accident, mistake
or disturbance, buf rather fake advantage of the
opportunity created through the initial destrucfion.
Or when considering the vast open-pif mines which
would require incomprehensible amounfs of material
for "back-fill", it must be asked, would thaf nof jusf
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creafe an entirely new and even greater disturbance
elsewhere? Startfing anew from fhe point where
activity ceased could be seen as a way fto exfend fthe
value of mining operations and fo make up for ifs linear
extraction, fo bring back value fo fthe site, and turn
the process of exfraction in favour of communities and
the environment, and not fo their further degradafion.
Smithson states that it is "an attempt to recover a
fronfier or a wilderness fhat no longer exists. Here
we have fo accept the entropic sifuation and more
or less learn how fto reincorporate these things fthat
seem ugly"” (Smithson, 1973). This could be a positive
perspective on dealing with humanity's vast amount of
posf-industrial and mining sites

Smithsaon concludes with an inferesfing commentary
on the way we as humans perceive ourselves as being
separafte from nature. "Niagara [Falls] looks like a
giant open pif quarry, it has high walls which offend
people greafly in the strip mining regions. There are
defects called 'high walls' that exist in the sfrip
mining areas and fhere's a desire on fhe parf of the
ecologist to slope these down. The cliffs all around
Niagara suggest excavation and mining, buf it's just
the work of nafure. So there's confusion befween man
and nafure. Is man a part of nature? Is man nof a part
of nature?” (Smithson, 1973).

If manis a part of nafture, fhen open-pif mines are just
another “nafural land form", perhaps nof produced
through geological processes buf, in the same way
one would consider a fermite’s nest "nafural”, they
have been consfructed by living enfifies with a self-
serving goal. If might be arqued that fermites act
purely ouf of an instinctual drive to gather dust and
deposif it into a functionally suitable form for their
own survival, but fo what exfent can one argue that
humanity's need fo extract resources from fhe earth
and to deposift them elsewhere in another form, for use
in shaping our habitaf, is not similarly insfinctual? This
would reinforce the concept of hybridity. Perhaps the
big difference is that while many natural phenomena
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are in harmony with other natural processes, human
activity is more often than notf experienced as
parasific, without consideration of environmental and
social consequences. The concern with how "natural”
human activity can become a symbiofic phenomenon is
addressed by the application of previously discussed
regenerative principles, as a primary sfrategy for
giving back and nof just faking, and for allowing life
to thrive where it was once constrained and limifed.

Enfropy is not a desfructive force; if is a dynamic
one. It is a condition that reminds humans thatf natfure
Is inescapable. An architecture which accepfs fhis
fruth must inherenftly accept the complexifies of
decay, change and fransformatfion, and should not shy
away from spaces which express a layering of fime
and its effects through nature. Therefore, the way
forward into a new generafion, a new archiftecture,
can be informed by feeding off fhe sitfe’'s enfropic
narratfive, which leads fo various stafes of energies
and potentials, whether latent or patent. A large part
of this enfropic narrafive lies in the origins of fhe sife,
and therefore at this point emphasis must be placed
on the previous generation, to realise the potential
contained in the industrial heritage



3.3 INDUSTRIAL HERITAGE IN THE
POST - INDUSTRIAL LANDSCAPE

The following secfion describes indusfrial heritage
theory as it Is applied to the post-industrial landscape.
Acts and charters are investigated which can inform
a design sftrategy, a program and an archifecture fo
supporft the infention to regenerate the sitfe and to
create exchange befween humans and non-humans.
Considering Latour's actor nefwork fheory in the
context of indusfrial heritage, it becomes possible
to consider herifage as being an actor of fime It is
what connecfs us fo the past and allows us fo become
connected to the fufure. It acts as a guide. Heritage
nof only reminds a civilisafion of where it came from,
but also perpefuates it and leads if fowards a fufure
condition. A progression must be read in history to
understand ifs flow, in order fo nof desfroy valuable
heritage of previous generafions by replacing it with
new buildings and environmenfs, nor tfo aftfempt to
seamlessly subsume the old with the new, buf fto
confinue the narratfive legacy infroduced by if, and
to indicate the flow, in order fo esfablish a dynamic
relationship befween the old and the new. After many
generafions, a rich history can be read within cifies,
and the human condition can be understood as a hybrid
of many generafions of dynamic processes between
humans, natfure and their predecessars.

Herifage has always been regarded as imporftant,
but the emergence of indusfrial heritage seems fo
not yetf be so well accepfed in general society. "If
is only in the lasft fiffy years or so Fhat industrial
heritage - recognifion and valuing of the material
evidence of industrialisafion - has bequn to figure in
our consciousness” (Cossons, 2012:7). “The industrial
landscape Is 2 misundersftood heritage: at worsft,
urban rustbelf, dangerous, a foxic wilderness; at
best, an oufstanding hisforical resource to be re-used,
regenerafing communities, offering real richness and
opporfunify, reinforcing culfural identify and creafing
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new commercial prospects” (Cossons, 2012:14) This
Is the exacf case af fhe Rosema & Klaver quarry. If
raises a concern. While industrial ruins can possibly be
considered the great monuments of our fime, fhe loss
of industrial heritage due fo ifs not being acknowledged
wauld lead fo an inevifable loss of knowledge, an
enfropy of infarmafion, and ulfimately our modern
civilization easily becoming just as obscured as fhe
ancienf civilizations.

The Internafional Committee for the Conservafion
of the Industrial Heritage (TICCIH) attempts to offer
a solution fo the often fough question of "how fthe
heritage of industry gefs treafed alongside ofther
more familiar or amenable remains of our past, and
what sorf of fools and resources can and should be
applied fo keep it in good shape both for now and
in the future" (Douet, 2012:3). Dealing with industrial
herifage as a culfural legacy is described as being
dif ficult, because of its "fechnical complexify, ifs
economic weight, ifs scale and magnitude, ifs social
consequences as well as the negative perceptions that
sometimes hamper its appreciation” (Douet, 2012:1) Its
complexity becomes evident when considering ifs social
relevance and conflicfs.

Indusfrial heritage allows for an undersfanding of
“human development and history [Ilt gives us the
chance fo reflect on the use, or perhaps abuse, of
our resources. It also allows us to reflect upon the
pollution and destruction of our environment, social
and economic changes, our changing percepfion of
technology and the debates concerning priorifies in our
society” (Tempel, 2012:142). "The industrial heritage is
a complex amalgam of places and people, processes and
pracfices, which confinues to defy explanafion of ifs
origins and asfounds in the effects of ifs subsequenf
development and decay"” (Cossons, 2012:7). Tempel
describes how indusftrial processes have been shaping
fhe landscape for hundreds of years, with prolonged
conseqguences for the "ecology of all environmental
media" (Tempel, 2012:142). The extraction of natural
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resources "has leff behind parficular landscape
evidence which cannot be ignored. Offen irreparable,
long ferm environmental damage has been done and
exfensive social problems have been creafted as a
result of the exploitation of these resources” (Tempel,
2012:143).

It could be said that industrial heritage has as much
culfural relevance as any ofher form of heritage,
but it needs to be realised that the "techniques of
preservafion and conservatfion built up over many
years in the wider historic environment secfor do
nof necessarily meef the demands of industrial
heritage” (Cossons, 2012:8). The environments
surrounding industrial artefacfs and sfructures are
often manipulated by indusfry; thus, because they
tell a complefe story, the landscapes are crifical
fo understanding the heritage. At fhe Rosema &
Klaver guarry, the enfire landscape, which now seems
'natural’, is a direct resulf of the excavation warks
attributed to the industrial processes. "An industrial
landscape is a fype of culfural landscape, which
may be defined simply as a landscape that has been
modified by the effects of human activity"” (Stuart,
2012:48) Cossons describes the different aspecfs of
industrial heritage value: "the material heritage has
infrinsic value as evidence of the past [it]is of wider
social and cultural significance as parf of fhe record
of people’s lives [if] provides an important sense
of history and identity [it] may have technological
and scientific value in the history of manufacturing,
engineering and construcftion, or have aesthefic
qualities deriving from ifs architecture, design and
planning [it] may offer identity for a community or
provide the signature for a place” (Cossons, 2012:8).
It defines the confext and offers “prolific evidence of
an evolving community, from pre-indusfrial roofs fo
post-industrial decay” (Cossaons, 2012.9). It also plays
an imporfant role in the regenerafion of urban spaces,
"where an undersftanding of the pasf can liberate a
resource for the future The new urbanism [involves]
a3 growing recognition that human habifats and the



web of history afford creafive synergies " (Cossons,

2012:15).

“Yetf old industrial sites are invesfed with more fhan
cultural meanings: they are the remnants leff behind
in the wake of deindustrialization Despite fheir
stafe of disuse, abandoned industrial sites remain
connecfed with tfhe urban fabric that surrounds
them: with communities; with collective memory; and
with people's health, livelinoods, and stories” (Mah,
2012:3). It is important to understand the "relationship
befween industrial ruinafion, communify, and place,
specifically, the landscapes (socio-economic and
cultural geographies) and legacies (the long term
socio-economic and psychological implications for
people and places) for the interrelated processes of
industrial ruination and urban decline” (Mah, 2012:3)

Due fo the nature of industrial obsolescence,
which tends to lead foward partial disassembly and
fhe selling of machinery for economic relief, most
industrial buildings considered as heritage "are thus
empty husks, devoid of the life and acfivity fhat
went onin them and which were fhe reasons for fheir
existence” (Cossons, 2012:9). As in the case of the
Rosema & Klaver guarry, the once industrial 'life’ has
been replaced by a naturally regenerated life. Much
of the industrial heritage lies intangibly inferfwined
in the story of place, symbolised only by the lasf
maferial remains. The documentafion of this story,
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fig 33 Approaches to Industrial Heritage, by Author (2013)
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in oral accounfs by old workers or people from fthe
surrounding community, becomes highly important.

Another value which fhe TICCIH highlights is that of the
“Infrinsic evidential value” of a place, which confronfs
us with the “fransformational consequences” caused
by industrialisation (Douet, 2012:1). Usually when an
industrial planft closes down or a mine is abandoned,
“fhe remediation of environmental contamination fakes
priority over heritage preservation” (Tempel, 2012:142).
Alternatively, the heritfage is "abandoned, re-used,
regenerated, sold, or demolished never sfafic in a
constant stafte of change across time and space” (Mah,
2012:3). According to Mah (20712:3), when describing
the decay of industrial heritage if is best fo use the
tferm "ruination” rather than ruins, "because the word
‘ruinafion’ capftures a process as well as a form”

The processes of deindustrialisation now fthreafen
“the landscapes fthat have evolved fhrough
industrialisation” (Tempel, 2012:143), but these are
still worthy of profection. The landscapes themselves
turn info infriguing spaces with alluring qualities, as
industrial nature starfs fo sef in. This refers fo the
“regeneration of nafural vegetafion on indusfrial
sites abandoned, disused or remediated. Worfthless
industrial buildings and plant offen become integrated
info the general picture of landscape as landmarks,
sculptures or even as 'picturesque’ ruins” (Tempel,
2012:1L6).
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DEMOLITION

Okada postulafes that "fhe landscape of indusfrial
abandonment" has aesthefic value "[It] should not
be limited only fo the story or meaning behind [ifs]
existence. The landscape creafed by the decayed or
rugged surfaces could be anofher value of industrial
heritage” (QOkada, 2012:149) He observes that if
heritage has experienced the passing of fime, another
imporfant facfor is added fto its preservation. Okada
finds tfwo approaches from Europe and Asia fo fhe
“appreciation of the aesthetics of ruins” (Okada,
2012:152). Eighteenth-cenfury Picturesque gardens
reflect the "elegance of ephemera” as a mefaphysical
representation of the nofions of “change, transifion,
decay or wilderness”. The Japanese 'Wabi-Sabi’
aesthetic pursues fthe fine sensibilifies of ‘Wabi’, a
“simple, austere, serene or franscendental frame
of mind”, within 'Sabi’, “loneliness, resignafion,
and tranquillity” (Okada, 2012:153). The 'Wabi-Sabi’
aesthefic appreciafes an "aesthefic value in something
old and crude”, suggesting that industrial ruins have a
“naturally generated value worth preserving” (Okada,
2012:153).

IT might seem confradictory fo consider “fhe
preservatfion of indusfrial monuments, considering
fhe consfanf conflict befween economy and ecology”
(Tempel, 2012:1L3), but if can be an environmentally

sustainable action. Wafson staftes that "building
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preservation or conservatfion saves energy by faking
advanfage of the non-recoverable energy embodied in
a building, and extending the use of if. It is 3 paradox
that building conservation is not abouf the past. It is
about the fufure. Industrial buildings can and ought
to be an opportunity for change” (Watson, 2012:136).

Popular strategies foward industrial heritfage sifes
tend fo lean foward “adapfing and re-purposing”.
Additionally, "historical indusfry” is proving to be
effective as tourist destinafions, and hold valuable
educafional resources for educational insfifufions.
“Adapfive re-use is often mentioned as a fool with
which to preserve threatened values and presenfed
as a sustainable development strategy” (Fragner,
2012:110).

Fragner sftafes that fo converft a strucfure “to
serve a2 different purpose almost always requires
inferventions and changes to adapf if fo the new
function. How far such inferventions go will defermine
if the conversion and functional fransformationis nof,
paradoxically, to efface the assefs that led fo the
decision fo conserve the industrial site in the first
place” (Fragner, 2012:110).

Pefer Latz proposes a new mefhad for dealing with
“run-down industrial areas and open-cast mines [0O]
ne that accepfs ftheir physical qualities but also their
desfroyed nafture and fopography. This new vision
should nof be one of ‘re-cultivation’, for this approach
negates the qualities that they currenfly possess
and desfroys them for a second time. The vision far
a new landscape should seek ifs justification exactly
within the existing forms of demolition and exhaustion”
(Latz, 2001:158). This approach is exactly what needs
to be applied fo the Rosema & Klaver guarry sife, as
a means fo remember the conseqguences of industrial
devasfation, buf also fo find new life and purpose
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within the existing condition.

331 THE NIZHNY TAGIL CHARTER
FOR INDUSTRIAL HERITAGE

The Nizhny Tagil Charter is the infernational standard
for the study, documentafion, conservation and
interprefation of industrial heritage. It was adopted in
2003 by the TICCIH in Nizhny Tagil, Russia. The charter
recognises the indusfrial revolution as a phenomenon
which has affected all forms of life on the planef up
fo the presenf day, and stafes that "the matferial
evidence of these profound changes is of universal
human value, and the importance of the sfudy and
conservation of this evidence must be recognised”
(The Nizhny Tagil Charter for the Indusfrial Heritage,
2003:1). The following section contains extracts from
the charter which are especially relevant to this design
disserfatfion (the full text is given in Appendix E).

4.111. Sympathetic adaptation and re-use may be an
appropriate and a cost-effective way of ensuring the
survival of industrial buildings, and should be encouraged.

5.1. Conservation of the industrial heritage depends on
preserving functional integrity, and interventions to an
industrial site should therefore aim to maintain this as far
as possible. The value and authenticity of an industrial site
may be greatly reduced if machinery or components are
removed, or if subsidiary elements which form part of a
whole site are destroyed.

5.11. The conservation of industrial sites requires a thorough
knowledge of the purpose or purposes to which they were
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put. and of the various industrial processes which may have
taken place there -

5.1V. The adaptation of an industrial site to a new use to
ensure its conservation is usually acceptable except in
the case of sites of especial historical significance. New
uses should respect the significant material and maintain
original patterns of circulation and activity, and should be
compatible as much as possible with the original principal
use. An area that interprets the former use is recommended.

5.V Continuing to adapt and use industrial buildings avoids
wasting energy and contributes to sustainable development.
Industrial heritage can have an important role in the
economic regeneration of decayed or declining areas -

5.VI. Interventions should be reversible and have a minimal
impact. Any unavoidable changes should be documented and
significant elements that are removed should be recorded
and stored safely. Many industrial processes confer a patina
that is integral to the integrity and interest of the site.

5.VIII. The human skills involved in many old or obsolete
industrial processes are a critically important resource
whose loss may be irreplaceable. They need to be carefully
recorded and transmitted to younger generations.

5.1X. Preservation of documentary records, company
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archives, buildin’é’p' ans, as well sample specimens of
industrial products should be encouraged.

3.32 THE NATIONAL HERITAGE
RESOURCES ACT

The Soufth African National Heritage Resources Act
(No. 25 of 1999) was consulted fo understand the local
legislative confext in which heritage resources can be
identified and profected. According to this act the old
Rosema & Klaver quarry can be considered a nafional
heritage resource. The acf stafes that “fhose herifage
resources of Soufth Africa which are of culfural
significance or ofher value for the present community
and for fufure generatfions must be considered part of
the national estate " (South Africa, 1999:7). Resources
which are considered to be parf of the national estafe
are subject to herifage resources management. The
quarry sife has been identified as part of the nafional
estate since the place, sfructures and landscape all
bear significance for fhe development and pafterns of
the surrounding community, and for the indusfrial and
physical development of Preforia. It retains physical
remnants and consequences of an industrial fechnology
which has since become absolefe, from which knowledge
abouf pasf pracfices in the built environment can be
gained. These facts are supporfed by the following
clauses

3. (2) (a) places. buildings. structures and equipment of
cultural significance

3. (2) (d) landscapes and natural features of cultural
significance

3. (3) (a) its importance to the community, or pattern of
South African history

3. (3) (b) its possession of uncommon, rare or endangered
aspects of South Africa’s natural or cultural heritage
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3. (3) (c) its potential to yield information that will contribute
to an understanding of South Africa’s natural or cultural
heritage.

(South Africa. 1999:8)

Thus the culfural landscape within which the sife
Is located must be recognised as an indispensable
and important actor concerning the origins of Soufh
African sociefy, and more specifically the origins
and patterns of fhe acftual site and its surrounding
area. It must therefore be appreciated for what if is,
and developed accordingly to promotfe ifs research,
education and fourism potfential, as supporfed by the
following clauses:

5. (1) (a) Heritage sources have lasting value in their own
right and provide evidence of the origins of South African
society and as they are valuable, finite, non-renewable and
irreplaceable they must be carefully managed to ensure
their survival.

5. (5) Heritage resources contribute significantly to research,
education and tourism and they must be developed and
presented for these purposes in a way that ensures dignity
and respect for cultural values.

The remaining strucfures musf be respecfed and
valued for their embodied and persisftenf value and
fhe meanings they represent. The Act clearly states
in clause 34.1 that “no person may alter or demolish
any sfructure or part of a structure which is older
than 60 years without a permif issued by the relevanf
provincial heritage resources authority” (South Africa,
1999:28). The oldest structures an the site predate
1951, it is therefore critical fo idenfify the value of fhe
remaining structures fo establish the site's infegrity
as a heritage resource and fto defermine an approach
for new development



3.3.3 THE HERITAGE VALUE OF
THE SITE

From fhe previous discussions it is now evident that
the old Rosema & Klaver quarry sife has infrinsic
heritage value. Post-industrial latenf artefacts like
these are responsible for fhe modern world that we
live in. Their remnants confain informafion about our
progress as a civilisafion, and they offer pofential
opporfunities far regenerative development to fake
them forward info a fufure of heightened awareness
of industrial consequences and responsibility fowards
resources. An appropriate approach can now be
developed for this site in respanse fo its value.

The indusfrial heritage of the quarry and brickworks
represents the memory and knowledge of forgoffen
technology. It becomes an issue fo conserve fthis
knowledge and industrial legacy so as fo understand
why the siteis what if Is, how our modern sociefy, cifies
and built environment manifested through natfural
materials, and how fhese finite sources evenfually
became depleted. This is imporfant to remember, so
that it can demonsfrate fo future generafions that if
is necessary o work more responsibly with our natural
resources and within our biophysical realm.

Currenfly very litfle concern is expressed by the
community foward the site's heritage value, which
cerftainly exisfs, but is not acknowledged. It is
understood fhat fhere is in fact a conflict of inferest
befween the once active industry and the surrounding
communify which contributed fo fhe closure of fthis
mine. It thus becomes evidenf just how distorted the
community's heritage values are, which creates an even
greater need for herifage awareness if the heritage is
to be saved or profecfed from future development, so
that the "historic mafterial of industry” can be freated
appropriately

The site has already seen a greaf deal of demolition
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and loss of material heritage, therefore the few
remaining 'structures’ need fo be freated sensifively.
These, though seemingly decayed, are sftructurally
sound and may easily be adaptively reused, as fheir
flexible nature confributes to their functional value.

As described in the previous secfions, the entire
industrial complex, or what remains of if, carries
significant aesthetic value. The infegrity of the
remaining heritage structures lies in their organisation
as a complex; therefore it is important o mainftain their
visual idenfity from a central viewpoint, surrounded by
the tall, mature Black Waftle trees which are also
festament to the indusfrial heritage. Attachment of
new fabric can occur behind the structures, where
fhese are no longer read as a group. This pravides an
opporfunity to use some of fhe old brick and concretfe
walls in a new architectural infervention as a means to
re-use fhe heritage maferiality and embodied energy
The spatial hierarchy of the industrial heritage hence
becomes inverted. The inferior space of the hammer
mill, now missing ifs original roof and overgrown
with vegetation, could become an exterior room
Where affachment does occur, independence must be
maintained befween the old and the new by creating
confrast, and allowing for a clear progression of
time as part of the site's narrative This can also be
achieved by offsetting the boundaries and fhresholds
of the old from the new. By preserving fthese
structures in parallel fo a new programme, fhey become
a fype of passive museum, a physical and didacfic
archive of the site's past in the presence of its fufure

The concrefe dust pifs are very important elemenfs in
ferms of heritage, as they are highly functional and
also hold aesthefic value due to their craffsmanship
Very liftle needs fo be done fo ftheir external
appearance,; they should be given room fo breathe
within the ‘indusfrial nature' context, while ftheir
intfernal spaces can be re-purposed to house a new
funcfion, in line with their original use and infegrify as
containers for clay dust. In this way they can confinue
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their life, but in an adapfed manner. Affaching fo them
will desfroy their integrity as objecfs in the landscape.

The water tower is a somewhat iconic structure, and
along with ifs aesthetic value if also has functional
potenfial with some usable floor space, and can be
adaptfed infernally while mainfaining its decayed
exterior appearance.

The last remaining evidence of the old norfthern kiln
oven sfrucfure is the fwo brick monoliths. They once
supporfted steel columns; now they support only
a memory. These monaliths are fo be refained and
framed. The remnanfs of the highly degraded concrete
slabs convey a memory of sfructures now lost. The
slabs of the drying ovens sfill have some of the sfeel
cart fracks embedded in them, and they foo can be
refained and framed fo form exterior spaces fogether
with the freesfanding concrefe grid sftructures, fo
become inverted spaces where industrial heritage
used fo stand, and indusfrial nature now persists, as
fhe regenerafed grasses and shrubs grow freely from
them

The landscape ifself provides evidence of pasft
acfivities. The berm, an unnatural landform, can
continue Ifs existence as a pseudo-nafural landmass,
perhaps re-purposed to host a variety of indigenous
plant species. The parfs of the landscape with fhe
most distfurbed surfaces, where sfrucfures once
stood, are fo be used for new development to ufilise
Its associated embodied energies. Below The wafer
level lies an enfire indusfrial landscape, which used
fo be rife with excavafion acfivity. This underwafer
landscape still hosts semi-submerged trees (now dead)
and conftours shaped by the old dirt roads, which can
be memorialised and reflected on fhe surface of the
water through some kind of strucfural infervention, as
a memory of past movement projected info the present
Additionally, where missing sfructures once sfood, a
memorial sign can be infroduced by utilising fhe loose
brick material found on sife as surface finishes.



It Is understood that both resilience and industrial
herifage prefer adaptaftion as an effective sfrategy
for conservafion and resilient social-ecological
sysfems. The heritage is therefore celebrated while
being re-uftilised and adapted to change

34 THEORETICAL CASE - STUDY

The fheoretical case sftudy was chosen for fwo
different merits: firstly for having successfully
interprefed and regenerated a post-industrial
landscape, and secondly for being in line with fthe
principles of Regenerafive Development. These tfwo
criteria offen overlap and exponenfially complement
one another.

EMSCHER PARK/LANDSCAPE PARK
DUISBURG - NORD, GERMANY

The strafegies and principles used in the design
approach for regenerafing tfhe Emscher Park in
Germany describe a process which can effecfively be
applied to the Rosema & Klaver sife. Emscher Park is
a vast 800 square kilometre "brownfield landscape of
fhe Ruhr valley in north west Germany, hearfland of
Europe's coal and steel industries” (Cossons, 2012:13).
Architectural redevelopment through "local and
private inifiatives” (Cossons, 2012:13) is encouraged for
the individual sifes within fthe vast macro-structure
of the landscape. A major issue on fthe sitfe was fthe
removal of pollufed remnanfs and foxic heavy metal
hydrocarbons, buf fhrough selective strafegies of
bioremediation the landscape has been fransformed
with many green spaces in between fhe ruins of old
steel structures, gas holders, mine frames, wasfe
heaps, concrefe stores and pipelines which "were
retained as monuments in the landscape” (Cossons,
2012:13).

Neil Cossons describes how Emscher Park is

.
u
v
Y

fig 3.4.1 Emscher Fark (Christa Panick. nd)

characterised by four fundamental principles (Cossons,
2012:13)

1.The re-use of brownfield land makes good use of
dereliction and prevents fthe exploifation of previously
undeveloped greenfields.

2. Existing buildings can be saved, extending their lives,
in preference fo building compleftely new sfructures
3. Ecologically sound building practices for new
buildings and for adapfive reuse must be employed.
L. The region’s praduction and employment structure
must be transformed toward environmentally friendly
methods.

Emscher Park is an excellent example fo demonsfrate
the "assimilation and infegration of industrial ruins
info a living environment" (Okada, 2012:151). The aim of
the International Building Exhibition Emscher Park (IBA)
is to restore a "fundamental ecological base” (Latz,
2001:150) which can allow for the reintegration of the
previous indusfrial area with natural processes and
ecosysftems. The approach of reusing and rehabilifating
the existing landscape and sfrucfures allowed fhe
developers and designers fo “infegrate, shape,
develop and rethink the existing pafferns that were
formed by ifs previous indusfrial use, and suggesfs a
new inferpreftafion with a new syntax" (Latz, 2001:150).
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fig 3.4.2 Emscher Park (Michael Latz, nd)

A catwalk frames fhe industrial ruins on the upper
level of the "railway park” If provides views toward
fhe old blast furnaces and “sinfering place”, buf "more
importanfly, fthe catwalk gives views info fhe gardens”
(Latz, 2001:157). A raised catwalk is an ideal method
for elevating the public's experience, to facilitate a
halistic understanding of the site by providing views
and scenes which would ofherwise nof be possible to
take in

Peter Latz identifies two themes of mefamorphosis
at Emscher. 'Physical nafture’ becomes a symbolic
theme, demonsfrating metamorphosis through natural
physical processes expressed by conftinuously eroding
and rusfing steel plates. The second fheme Is fhaf
of 'ufilisation’ of what the place and park already
Is. Ufilisation Is a “warking method of adapfation
and interprefation, a metamorphosis of industrial
structures, without destroying them" (Latz, 2001:151)

The primary factor confribufing fo the park’s success
in attracting visitors is its "unique atmosphere” (Latz,
2001:159), to which the preserved blast furnaces make
a major contribution.

The study of Emscher Park highlights key approaches
which can successfully draw public atfentfion to
environmental and industrial heritage concerns.
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41 THE PROGRAMME

Initiated by the pafent potentials, with the addition of
new compatible external sources fo unleash the sife's
latent potential, the programme is developed.

412 WATER AS ENABLER

The coincidental appearance of water in this once
open-pit mine has unleashed vast pofentfial for the
benefit of humans and resources. Nof only does
wafer signify a pofential in ifself, if also serves as
an enabler capable of activating diverse processes and
activities through various interactions.

The programmafic response of fthis disserfafion is
informed and developed by the many exisfting pofenfials
inherent in the site, as discussed in the preceding
chapters. The presence of wafer is fhe primary
inspiration for future development as if has already
inifiated a process of post-industrial regeneration.
The following chapter will describe how a confexfually
derived programme has been formulafted fo address fthe
existing social condifions in the surrounding community,
while considering the primary issue of urban resilience
and the counfry’'s inferest in developing alfernafive
food and energy sources as a response fo global
energy, nufritional and economic concerns

It can be said that fhe consequential emergence of
wafer on fhis once industrial sife has inspired a
confextually derived programme. This programme will
inform a regenerative archifecture which would allow
for the reorganisation of the community's suburban
condifion info a new hybrid generaftor full of pofential
to further fufure urban resilience.

0333

413 PRUGRAMMATIC CRITERIA

In developing a programme for this sife, cerftain criteria
need to be mef:

1) Consider existing “patent” potentials to incorporate
what the area has to offer, so thaf a programme can
be derived from fthe exisfing condifions:

- Indusfrial Heritage + infrasftructure

- Alarge fresh/clean wafer body

- Green open space

- The surrounding residenfial communify

2) Consider what the area/community is lacking:
- Diversity in land use
- Recreafional amenifies
- Biodiversifty + ecological infegrify
- Future resource securifty

3) Utilise the site’s spatial latency to reintegrate the
people of the community with one anofher as well as
within an ecological framework

L) Address the general urban concern regarding urban
resilience.

5) Reveal the site's sense of place and initiate a
sfrong sense of community.

PATENT

TIALS

NEW+COMPATIBLE

FEXTERNAL SOURCES

It becomes apparent fhaft fwo simulfaneous
programmes need fto be established. These can be
simplified info fundamental categories: "Productive”
and "Recreafional”. By superimposing the productive
onfo fhe recreational programme, the fhird and
perhaps most crucial programme is devised, I.e
"Educational”. The duality befween production and
recreation promofes a sense of awareness, and
allows for a type of incidental / passive educafion. By
being exposed and directly infroduced fto productive
processes on an everyday basis, greater knowledge
and responsibilify is fostered. This leads fo a
programme which simultaneously cross-programmes
recreation, production and education intfo an integrated
framewaork confribufing to the urban resilience of
suburban communities in transition, and resulfing in
an Infegrated Nafural Resource Facility.

LATENT

fig 4.1 Unlocking latent potential, Illustration by Author (2013)
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42 PRODUCTION POTENTIAL

Why intfegrafed resource production? On considering
the remaining functional infrasfructure of fhe
industrial heritage, the available land area, the
abundance of fresh watfer, and the large consumer
nefwork surrounding the site, it becomes evident
that fhe production pofenfial of the sife is highly
valuable and needs fo be ufilised. We can no longer
solely depend on the imporfafion of resources.
Localisafion and decenfralisation will not only
contribute fo the resilience of a city, but could diminish
embodied energy and increase producfion efficiency.
Localised infegrated/closed-loop production has the
pofenfial to become a caftalyst for an environmentally
sound indusfry, socially responsible action, and an
economically viable venfure. The benefifs of integrated
resource production include the minimization of waste
producfs, less stfrain on fthe local environment,
decreased use of arfificial fertilizers and pesficides,
increased and diversified producfion, decreased
dependence on exfernal production inpufs and
increased productivity and efficiency (Hilbrands et
al, 1998:6).

421 INTEGRATED RESOURCE PRODUCTION

At first sight an extremely complex range of matter
and energy linkages among pond. dike, and the general
environment ... In reality, however, the components of the
system are amenable to relatively easy integration

(Ruddle, 19887).

Integrafed farming is an ancienft practice in South
Chinz; therefore the fraditional pracfices inintegrated
agriculture-aquaculfure in the Zhujiang Delta
are invesfigated fo demonstrate the potential in
infegrafed resource production for food, energy and
materials. The Chinese sysfem is known as fhe dike-
pond system. In South China, there are fwo mofives
for their infegrated sysftems: "nafional policy, which
encourages diversified self-reliance in food and basic
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raw materials production, and ftheir philosophical
belief that the by-product/waste from one resource
must, wherever possible, become an inpuf info another
resource” (Ruddle, 1988:L4).

At the heart of the systemis the pond which produces
and mainfains fish polyculfures, mosftly species of
Carp. Organically enriched mud used fo fertilize
crops is dug from fthe pond boftom, known as the
dike (Ruddle, 1988:8), where the nutrient flow of the
fish pond sysfem is extended info a diversifty of sub-
systems. A range of linked sub-sysfems is supported
by tfhe aguaculfure systems, and vice-versa. These
sub-systems, with their own wastes, offen fie back
info the pond sysfem as food for the fish, or info
ofher resource uses. Traditionally, the main cropping
sub-systems are mulberry and sugar cane, which are
irrigated with nufrient-rich pond water and ferfilized
with pond mud. The pond mud is also fypically used fo
make mud beds for mushroom cultivaftion on the floor
of the silkworm shed in winter (Ruddle, 1988:9) when
silkwarms cannotf be raised, after which the spent
nutrient-rich mud bed on which the mushrooms were
raisedis used fo "fertilize vegefables, fruif frees and
grasses” (Ruddle, 1988:9). This promotes seasonality
in the production process. Seasonality can also be
seen in the infter-cropping and rofafion of fruif,
vegetables and oil-seeds on the principal mulberry
fields. Vegeftables and grasses are fundamenftal
components, as they are "essenfial food for fish and
human consumption and marketing” (Ruddle, 1988:10).
These principles can all be adapfed and applied fo the
more modern infensive fechnologies of aguaponics, for
which many sophisticated fechnigues exist

Mulberry culfivation is practiced with the principal
objecfive of producing leaves as feed for fthe
silkworms (Ruddle, 1988:9). After the leaves have
been stripped and the branches pruned, the mulberry
bark Is harvested to produce paper, and fhe sficks
are used "fo support climbing vegetables and for
firewood"” (Ruddle, 1988:9). The silkworms are reared
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In special sheds, designed fo suit their opfimal climate,
affer which their cocoons are sent fto a filature fo
produce raw silk yarn. The waste watfer, cocoon wasfe
and dead larvae from the cocoon boiling process are
then reinfroduced into the pond as fish feed. Silkworm
excrement Is mixed with the remaining old and dry
mulberry leaves from the rearing sheds and also used
as fish feed (Ruddle, 1988:9).

Ruddle (1988:10) observed that the system ifself is
capable of meeting the “basic food and shelfer needs
of human sefflement” Local food sufficiency assures
a balanced diet and provides produce for local free-
frading markefs; fuel needs are met; and by-producfs
are used fo manufacture maferials fo consfruct homes
and furnifure, such as bamboo and unglazed files and
bricks made from dike mud. These systems depend
on the "household responsibility system” (Ruddle,
1988:11), which relies on families to each play their parf
In managing and contfributing tfo the production crops,
which allows for "other basic social and physical needs
[to be] satisfied within the commune” (Ruddle, 1988:10)
This can all suggest a new typology for producfive
social-ecological urban cenfres within modern urban
configurafions and communities, which seems especially
appealing and applicable to the improvement of current
suburban communifies.

The concepf of traditional Chinese infegrated
aquaculture farming practices is used as a fundamental
principle to inform the process of unlocking fhe sife's
productive poftenfial, buf it is adapted fo respond
fo the current cultural and fechnological contexf of
South Africa, such as fhe development of alternative
and renewable energy sources (e.g. algae), and the
supported development of rural communities. In fhe
subsequent sections, descripfions are given of fthe
productive programme to be ultimaftely expressed
and housed by fhe architectural design. The chosen
processes are meant fo diversify the product range
and fo demonsfrafe fhe poftential of post-industrial
sites to become decentralised community resource
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nodes to produce various fypes of resources
symbiofically - resources such as food, energy, and
economically valuable products and maferials

42.2 AQUACULTURE/POND SYSTEM

“Give a man a fish and you feed him for a day. Teach a man
to fish and you feed him till stocks run out. Teach a man
to grow fish and you feed him for a lifetime.”

(Anonymous)

In the days when the old quarrymen prepared for the
disassembly of the mining operations, they thought
it fo be appropriate fo infroduce freshwater Bass
and Carp species info fhe pure wafers of the quarry
as a step toward the site's "nafural rehabilitafion”,
and also as a way to enferfain fthemselves through
recreafional fishing. Liffle would fhey have guessed
what their actions would inspire more fhan two decades
later, in an era when commercial fish farming would be
actively pursued in the Gaufeng region fo feed fhe
growing populafion.

At arecent seminar held by fhe Gauteng Department
of Agriculture and Rural Development [GDARD] and
the Nafional Deparftment of Agriculfure, Forestry
and Fisheries [DAFF], "investment opportunities in
the aquaculture field in the province” (www.gdard.
gpg.gov.za) were discussed. According to department
officials, there still lies a lof of development ahead
for the aquaculfure industry in the province, with
major concerns being: "public awareness, capacity
building of officers fasked with the responsibility of
developing aguaculfure projects, establishment of an
aquaculture unit with aquaftic scienfists, engineers and
veterinary officials, allocafion of funds, research, and
an undersftanding of fhe legislation and draffing of the
provincial strategy” (www.gdard gpg.gov.za)

Many people are scepfical abouf the prospecfs of
fish farming in the temperate/subtropical climate of
Preftoria, due fo the annual and diurnal femperature
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fluctuations, buf with advances in building fechnologies
to requlate indoor climatic condifions and wifh
specialised fish breeds becoming increasingly robusf
under exfreme conditions, aquaculfure is steadily
becoming an emerging industry in the Tshwane region
Because of the threat of oceanic fish stock depletion,
It becomes clear that aquaculfure will become an
Increasing necessity in the fufure, especially when
considering the embodied energy of inland fish
consumpfion.

A fish haftchery and nursery is to be built fhat can
supplement the production of independent “backyard”
aquaculfure projects and other fypes of farms
Additional fish production will occur on site on a
subsistence level, as 2 means fo supply food to the
local community as well as on sife for visifors. The
purpose is nof fo produce fish on a massive industrial
scale for export to greater national markets and ofther
regions, but rather to develop innovative fechnigues
and mefthods of sustainable production for local
markefs and fo support the production of independent
infegrated aquaculfure resources. Decenfralising the
agquaculfure industry is a stepping stone foward local
distributed resource production and independence.

Cage culfure is also infroduced fo the existfing water
body as a means fo experiment with local aquaculture
producfion in open water bodies with fresh cold
wafer species. The concern of increased fish wasfes
Is mitigated by appropriately designed cages which
capture the wasfe and then transport it fo fhe drum
filter, where the solids and water are separafed along
with ofher local aquaculture wasfes, and then linked
info the rest of fhe infegrafed systems.

The culfure of freshwater mollusks is introduced info
fhe existing water body as a possible biofilfer and
fo provide a valuable ecosystem service: "mollusks
play an imporfanf role in the removal of suspended
parficulate matfer” and they are useful "fo reduce
algal blooms and in the freaftment of drinking water”

© University of Pretoria

(Mclvor, 2004 viii).

An indigenous species to Soufh Africa is fhe
Sphaeriidae pill clam, Pisidium langleyanum, which is
well represented in Gauteng. This species can ufilise
a diverse range of aquafic habifafs such as "springs,
small creeks and peat bogs where no ofther bivalves
can survive” (De Kock & Wolmarans, 2008:1). Little is
known abouf fhe conservafion sftafus of fhe Soufh
African Sphaeriidae, although elsewhere in the world
It is reported that "nafive freshwafer burrowing
bivalves are threatened and declining af a catasfrophic
rate [Thel significant decrease of species richness
and density of bivalves [is] due fto climatic change”
(De Kock ef al, 2008:3) If is an imporfant species
because if could be used for monitoring environmental
condifions and fo indicate heavy mefal pollufion. It is
therefore considered fo culfivate this mollusk species
for ifs eco-sysfemic services and fo conserve if.

Freshwater mallusks can then be harvested for
their meat which can be processed for fish feed or,
depending on the quality of fhe species, even be
considered for human consumpfion. A by-product from
Its culfure is the shells, which have a high calcium
carbonate confent and which can be ground and used
in the manufacture of sfronger and lighter hollow
concrefe blocks (Arcero et al., 2013:ii), concrete
tiles, and alternative mortar adhesives (Bato Balani,
2004:17). The crushed shells can also be used as an
“alternative liming material fo restore soil chemical
and microbial properties in upland soil and fo increase
crop productivity” (Hamester ef al., 2012:1). This can
be advantageous in the bioremediation of the quarry
site, as Black Waffle increases soil acidify. The shells
are also useful as a filler in polymers, based on the
fhermal, chemical and physical propertfies of calcium
carbonate (Hamester et al., 2012:1).
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tig 49 Aquaculture production system, Illustration by Author (2013)

fig 48 Aquaculture water system, Illustration by Author (2013)
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4221 THE HATCHERY + NURSERY

A state of the arf Tilapia fingerling hafchery is fo
be established in the Tshwane Region. This hafchery
utilizes the clean fresh water available and is sized
to expand the Tilapia farming indusfry. A working fish
farm fraining cenfre is esfablished in conjunction
with the hatchery, where fish farmers can complefe
a vocational fraining course. The hafchery houses a
laboratory for performing the ferfilisation procedure,
an incubafion area, and rearing facilities for fry and
fingerlings. A disfribution cenfre forms parf of fhis
facility to distribufte the young fry fo external farms
and independent producers

4222 AQUACULTURE CASE - STUDY

A visit was paid fo the Davidson Fishery east
of Preforia out on Lynnwood Road, fo gain an
undersftanding of how aquaculfure can be pracficed
sustainably in the Gauteng region. If is a pioneering
African Tilapia fish farm, one of the first of its kind in
Pretoria, and has only been operafing since mid-2013.
It claims to have the most innovative fechnology in the
region for this fype of commercial aquaculture. At the
foundation of fhe system is the ability fo mainfain a
constant and controlled environment, by rearing the
fish in a greenhouse sfructure. This strucfure has
at leasft 3 goals: fo house the equipment and rearing
facilities, fo requlate the inferior climafte, and fo
exclude exfternal environmental hazards defrimental
to the fish.

The facility currently has 2 greenhouse strucfures
housing brood-stock tanks, fingerling tanks, grow-
ouft fanks, quaranfine tanks and a water filfration
and freatment sysfem for freafing fhe recirculafting
water. The farmis highly efficienf in wafer usage and
only needs fo infroduce approximaftely 1000 lifres of
new wafer a day fo augment losses occurring through
evaporafion, spillage and during the separafion of
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water from solid waste. This solid wasfe is diverfed
fo a 3m deep sludge pift which sfores the nutfrients
for the ferfilisafion of a green pepper field. The
remaining wafer, affer fhe drum filter has removed fhe
solids, is channelled fhrough gravel biofilter froughs
which use microbial organisms fo clean the wafer
Duckweed growing on the water’s surface absorbs
any excess nufrienfts, and is later fed back fo the
fishes. The different grades of fish feed are sfored in
a separafely contained space free of humidify.

The hafchery and nursery operafe on a 10 week cycle,
fherefore 10 fingerling tanks are used for rearing
the Tilapia fry, each of which has the capacity fo
confain up to 10 000 fish, affer which they are either
fransported to the 50 000 litre grow-ouf fanks or
sold fo ofther farmers. The 50 000 lifre grow-out tanks
can hold between 9 000 and 10 000 fish, with a 1%
casualty rate. Within 6 months a fish can be reared
up fo a weight of 1 kilogram. The farm currently has
L grow-out tanks, meaning it can produce 6 tons of
fish a month, excluding the fingerlings sold fo ofher
farmers. During harvest fime, 30 000 litres are pumped
ouf info 3 separate 10 000 litre tanks, leaving only 20
000 lifres in the ponds, which makes harvesting and
cafching the fish far more manageable.

The greenhouses need fo mainftain a femperature of
28 degrees Celsius, and due fo the high humidity and
temperature, if is reporfed that it seems to raininside
these greenhouse structures in the early mornings as
a result of condensation. Air plants and orchids can
therefore be grown inside, supported by the structure
During fhe summer months the sliding doors of fthe
greenhouses are leff open and ventilation doors on
hinges are opened fo prevent fhe space and wafer
fanks from overheafing.

This is 2 good model to follow for any fufture
aquaculfure projects in fhe region.

© University of Pretoria

4223 THE PROCESSING PLANT

Once fhe adulf fish have been harvested from fhe
grow-out ponds they are transported zalong fhe
production frack and liftred toward the fish processing
plant. A sanitafion area ensures fthe required levels of
hygiene before employees work with the fish meaf. The
fish are placed info an ice bath as a humane method
of euthanisation, affer about 15 minufes they are
dead and taken fo the band-saw operator where they
are beheaded (Nelson et al., 1982:221). They are fhen
gutted and moved fo the scaling, skinning and fillefing
stations equipped with the appropriate filleting knives
and tools. As a by-product, Tilapia skin can be made
info leather. Finally, the fish fillets are washed and
chilled to be either taken straight to the restaurant
as fresh produce, fo the fish mongers to be sold fo
the general public, or packaged and stored in fhe cold
store for future use or to be dispafched fo other local
restaurants

Fresh fish which are to be displayed at fhe fish
monger's shop must be kepf in a properly designed
refail display. The display must be screened againsf
fhe sun and shielded from draughts. The fishes musft
be stacked in fhin layers in 3 cool pool of air with ice
below and around the fish and sprinkled over if. An
unrestricted wide drain must allow for the drainage
of molten ice and prevenf the collection of water
(Burgess, 1967:260).

fig 4.10-4.15 Davidson Fishery. Photographs by Author (2013)

fig 4.1 Aquaculture greenhouses

fig 4.12 Airplants hung within greenhouse structures

fig 4.13 Grow out ponds, quarantine ponds, Broodstock tanks
fig 4.14 Drumfilter

fig 4.15 Integrated reenpepper garden and fish waste storage
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42.3 ALGACULTURE SUB - SYSTEM

Algae are a diverse resource, and hold many benefifs
for the integratfion of fish based aquaculfure - as a
highly nutritious and sustainable feedstock, and as a
strategy for water freatment. Algaculture could yield
valuable co-products as well as energy resources.

“Growing food in cifies and urban areas may become
crifical as fuel costs rise, making fransporfed
food increasingly expensive [Oln a small land
area, a community could meet a porfion of ifs food
requirements from microalgae, freeing cropland
for community recreatfion or reforestation” (www.
algaeindusftrymagazine.com). Innovative, inexpensive
and efficient small-scale algae farming sysfems can
be found in France where there are over 100 algae
microfarmers. A schoaol curriculum for growing algae
indicates thaft algae microfarms for local family and
communifty cultivation is likely to become a reality,
and will poftentially supporf independent local
economies, as "fthese small growers are selling their
own products directly in their local region” (www.
algaeindustrymagazine.com).

According to a report by the Infernational Energy
Agency (IEA) Bioenergy publication, "the last few
years have seen a renewed inferest and a great
increase in activity in algae as a sustainable source
of energy” (IEA Bioenergy, 2010:2). "Worldwide diesel
demand is currenfly not met by Biodiesel produced
from current oilseed, therefore alternative and more
productive sources of renewable oils are required fo
meef the challenge of increasing demand for higher
energy density liquid transporfation fuels” (IEA
Bioenergy, 2010:2). Microalgae have the capacity fo be
converted info a variefty of fuels. Up fo 50% of ifs
mass can be harvesfed as oil. "Coupled with a rapid
growth rate, microalgae can produce 10-100 fimes
more oil than terrestrial oilseed plants [and] can be
culfivated on naon-arable land which has liffle fo no
use ... [Microalgae arel] also capable of using a variety
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of different water sources including fresh, brackish,
saline, and waste water, and can use waste CO sources
as a critical nutrient” (IEA Bioenergy, 2010:2). The
relaftively low efficiency of photosynthesis is whaf
limits oil production from microalgae, as it "must firsf
and foremost obey the laws of thermodynamics” (IEA
Bioenergy, 2010:3). The productivity of photosynthesis
Is limited by the availability of C022, wafer, mineral
nutrients, and the ambient femperafure. By increasing
the CO2 level, the efficiency of photosynfhesis is
increased and leads fo higher biomass yields per unif
of land surface (IEA Bioenergy, 2010:L)

While the programme for fhis disserfation does nof
include the on-site large-scale producfion of renewable
algae-sourced energy, if enables the research and
development of this promising resource, its infegrafion
with other processes, as well as the small-scale
local producfion of energy products fogether with
high-value co-products. This allows for a flexible
and resilient system with varying reliable inputs and
oufpufs, with fhe capacity to produce algae as food,
energy, and high value producfs. "Production of energy
products along with co-products will be important and
add robustness fo business models. On the input side,
algae production can have links to CO2 absorpfion
or links to waste water treatment” (IEA Bioenergy,
20710:10). “The best solution is the synergy of algae
biofuels production and wasfewater ftreatment,
since wasfes can provide a regular supply of wafer
and nutrients (C, N, and P), which can be efficiently
recovered by algae [Elxisting technologies for algae
wasfewater freatment could be combined with biofuels
production” (IEA Bioenergy, 2010:10). This emphasises
fhe producftive opporfunify of infegrating microalgae
cultivaftion with the waste wafer treatment sfrategy
of aquaculture, which produces high quanfifties of
‘ferfilised” water in which algal cultures can flourish

The utilisation of algal residual co-products as
high-value producfs could "make algae based

biofuels more economically viable” (www oilgae.com)

© University of Pretoria

Emerging fechnologies based on various algae sfrains
utilise the algal residue to make products such as
nutraceuticals, fertilizer and animal (aquaculture)
feed, pharmaceuficals, hydrocolloids, biopolymers
and bioplastics, cosmefics, pigments, and applications
for bioremediation (wastewater treatment and CO2
capfure). Currently, nutraceuticals are among the
primary uses for algae. Among the most popular is
the highly nufritious superfood spirulina, which is nof
only used in human supplemented diefs but also as a
healthy fish and animal feed (IEA Bioenergy, 201010).

The preferred mefhod of algae cultivation for
this dissertation is with photobioreactors (PBRs)
Open pond raceways are the current commercial
pracfice, but require vast expanses of land. Closed
photobioreactors offer advantages over open ponds,
such as befter confrol, large surface-to-volume rafio,
reduction in evaporafion of growth medium, betfer
protecfion from oufside confaminafion, higher biomass,
and diverse algae species (IEA Bioenergy, 2010:11)
The use of PBRs requires a strucfurally contained
plant fo house the operafions, similar fo a fradifional
greenhouse. Flat panel algae bioreactaors can be builf
info building components; thereby the production
process is infegrafed info a "living” facade.

Even though it seems promising, producing algae-based
biofuels still requires more "R&D and careful step-by-
step development” (IEA Bioenergy, 2010:2), and “there
are still many fechnical challenges thaf need fto be
overcome before this fechnology can be commercialised
at a sufficiently large scale” (IEA Bioenergy, 2010:3)
In South Africa, the CSIR is af the forefronf of algal
biodiesel research "to prove that Biodiesel harvested
from lipid-producing cells of cerftain algae can succeed
fossil fuels as an alternative source of energy” (CSIR,
2008) “Spurred on by fthe fthreat fo nafional energy
security from rising fuel prices, developmenf of the
Kyoto Profocol and South African environmental
strategies” (CSIR, 2008), the CSIR's research indicates
that "South Africa is a likely hot-spof for algal oil



producing sftrain diversity” (CSIR, 2008). They have
inifiated "process development in laborafory scale
systems” (CSIR, 2008), but additional funding is
necessary fo "allow more rapid research progress
and human capacity development in this area” (CSIR,
2008) They also sfress the importance of training
in the area: "several MSc and PhD sftudenfs can be
trained in preparafion for the skills required for
commercial implementation of such a technology”. To
support the CSIR's research and development goals,
Fhe building hasfs algae R & D labs, an infegrafed
photobioreactor plant and an algae oil biorefinery, “a
facility thaf infegrafes biomass conversion processes
and equipment fo produce fuels, power, and chemicals
from biomass" (www.oilgae.com).

ALGACULTURE PRODUCTION SYSTEM

"'

fig 4.16 Algaculture subsystem diagram, Illustration by Author (2013)
© University of Pretoria



424 MORICULTURE SUB - SYSTEM

Mulberry trees are the foundafion of sericulfure,
and represent the primary connection befween the
aguaculture and sericulture systems. Mulberry frees
can produce abouf 370kg of leaves per 100m2 of
plantafion, which are fed to silkworms fo produce
about 27kg of silkworm cocoons, with a fofal of 185kg
of silkworm waste in the form of manure and skins
(Hilbrands et al., 1998:18).

The mulberry tree itself grows best at 25-30 C and af
arelative humidity of 65-80% (Ruddle et al., 1988:50),
and needs sunlight for 5 to 12 hours a2 day. Mulberries,
which are a highly nutritious fruif, can be used in
the production of jam, jelly, pulp, fruif drinks, fruif
sauce, cake, fruif tea, fruit powder, fruit wine, food
colourant, as a diabefes confrol agenf, as ruminant
livestock feed and in the pharmaceutfical industry.
Mulberry leaves are also known fo be used as a tea for
human consumpfion, and holds many health benefifs.
The silkworms' mulberry dief can be supplemented by
soaking the leaves in spirulina algae for increased
quality and yield (Roger et al., 1984). The best type of
planftation is the paired row system, which ufilises a
spacing of (90 + 150) cm x 60 ¢m (www.indg.in).

425 SERICULTURE SUB - SYSTEM

As a sub-system of the bigger aguaculfure operafions,
the sericulfure component is nof on the scale of
industrial mass production, but rather functions as an
arftisanal industry meant to supplement the productive
pofenfial of fhe site and fo efficienfly mainfain the
closed-loop nufrient flow in the production processes.

Sericulture is a proven indusfry when it comes fo ifs
symbiofic relafionship with aquaculture. Sericulfure
also holds greaf promise as an emerging indusftry in
South Africa. This project could therefore become a
cafalyst for ifs regional growth and development, and
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pioneer the Tshwane regional silk industry.

Silkworms (Bombyx mori) have a rather peculiar
culfural significance in South Africa. Most Soufh
African children would have come info canfact with
fhem af some stage af school or through friends, and
fhey have become somewhat of a culfural phenomenon
among most South Africans, who have fond memories of
rearing their own worms and having kept them as pefs,
experiencing their full life cycle and understanding the
metamorphosis of these creatures through a fype of
recreational yet educational endeavour. But liftle do
most children realise the full potential of these finy
creafures which they hold in their hands: the potential
fo harvest their silk for economic benefif. Mulberry
frees, which are the worm's only recommended food,
already grow in many suburban gardens and streets
in Pretoria.

Silk is a high-value but low-volume product, accounfing
for only 0.2 % of the world's fofal fexfile production
"Silk production is regarded as an imporfant fool for
fhe economic development of a counfry, as it is a
labour intensive and high-income generating industry
that churns out value-added products of economic
importance. Developing counfries rely on it for
employment generation, especially in rural secfors”
(http://www.csb.gov.in/silk-sericulture/silk/).

Beyond ifs fraditional and hisforic use as a fexfile,
silk has come a long way in modern science and
fechnology. It is somewhat of a super material with
many applications. Its possibilifies are yef fo be
explored fully, and therefore the breeding, harvesting
and processing of silk is an industry which holds much
promise and pofenfial for a developing counfry's
economy - from the fraditional pracfices of mulberry
cultivation, silkworm rearing, and silk reeling and
texfile production, fo fhe advanced experimenfation
of materials engineering. Silk offers a dynamic process
and various opporfunifies for space making

© University of Pretoria
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P51 THE PROCESS OF REARING SILKWORMS

Silkworms are delicate, domesticated insects which
cannot tolerate diurnal and seasonal fluctuations;
therefore fhey are reared in special rearing houses
where the effecfs of natural changes in environmental
condifions outside are reduced to fhe minimum so that
the silkworms can thrive under uniform condifions

42511 PRODUCTION OF EGGS

The production process for the 'disease free laying’
of silkworm eggs, called ‘industrial seeds’, is carried
out in special 'grainages’ (www.inseda.org)

The procedures in a grainage are: rearing of parental
seed cocoons, seed cocoon preservation, separafion of
sexes, moth emergences, pairing, and laying of eggs.
The eggs are then fransportfed fo the rearing facility
in 'black boxes' (www.inseda.org).

42512 YOUNG AGE REARING

Also known as ‘chawki’ rearing, this is the stage in
which newly hatched larvae are reared fo fheir 3rd
stage, over a period of 8-9 days. A separafe chawki
rearing room is recommended fo facilitate opfimum
temperature, humidity and hygienic condifions. A higher
temperafure of 272 C and a humidity of 80-85% are
reqguired.

42513 LATE AGE REARING

The rearing of silkworms from the 3rd sfage to fthe
final 5th stage requires femperature condifions fo be
decreased from 262 C fo 24° C, and humidity fo be
decreased from 75-80% fo 70-65% respectively. The
larger worms are fransferred from small rearing frays
to larger frays

42514 MOUNTING OF WORMS

‘Ripe worms' are placed on mountages or 'chandrikas’
that are fradifionally made from bamboa, buf can
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also be made from waste mulberry timber or Back
Wattle fimber. Abouf 1000 worms can be mounfted on a
chandrika 1.8 x 1.2m in size. At this stage a femperafure
of 24° Cis mainfained at a humidity of 60-65%. Affer
2 to 3 days fthe spinning is complefe, af which poinf
cocoons can be chosen fo be taken fto fhe grainage
for the production of healthy seed stock; otherwise
fhey are harvested and deflossed for silk production

42515 REELING

Once the cocoons have arrived af the ‘filature’
fhey are ready fo be reeled, which is a "process of
unwinding the confinuous filaments from cocoons in
the form of yarn” (Sericulture Manual, [n.d.]:44) This is
done by cooking fhe cocoons via fhe ‘floafing-system’
The loose silk sfrands are reeled into a confinuous
fhread of yarn which is finally collected as a spool
of raw silk. Raw silk is the infended final product for
this disserfation’'s programme, as it has many possible
uses af fthis point and could be sold as a high-value
commodify, but an on-site facilify for the small
scale production and demonsfration of silk fexfiles
with looms and natural dyeing is also considered, to
facilitate the production of local products as well
as materials to be ufilised within the architectural
infervention,

fig 4.21 Silkworm growth phases
(wwwmandarinforme.com)

© University of Pretoria
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55252 THE ARCHITECTURE OF SILK

A farmer with 1- 2 acres (4047 - 8094m2) of mulberry
trees needs fto build a rearing house designed for
approximately 200 dfls (disease free layings). This
house is comprised of a rearing room (11 x 6m) fo
accommodate the rearing of silkworms on frays
supporfed by rearing sftands, which can be made from
locally available Black Waftle fimber af standard sizes
of 2.5m high, 1.5m long and 0.65m deep. A separafe
chawki room (2.4 x 1.8m) allows for the dedicated
rearing of young-age worms. An ante room (3m x 3m)
provides for the washing of hands and disinfecting
of legs before employees enfer the rearing area. A
storage area (3m x 6m) is required for the storage and
preservafion of mulberry leaves, which is preferably
maintained at a low femperafure and high humidity fo
maintain freshness (www. feriin.org). Storage must
provide for spinning frames/mountages, spray pumps,
disinfectants, palythene paper, secateurs and pruning
saws (www.arenet.or.ugl.

The rearing house should be placed close fo the
mulberry garden fo make leaf delivery easy. The
location should be surrounded by frees fo confrol
humidity, wind and femperafure and to protect the
walls and the roof from afternoon sun. The silkworm
rearing house should be located in an elevated place
to avoid moisfture migrafion through the floors, provide
good cross ventilafion, and facilitate drainage of the
water during cleaning and disinfection. The house is fo
be orienfed on a north-south axis. East and west walls
must be fully shaded fo cut down direct solar heaf
gains. The orienfation or posifion of a rearing house
should be such thaf the door is easily accessible. The
roof should cover a veranda of af least 60cm wide
and the veranda floor should be cemenfed fo form a
rain splash apron all around the house. The rearing
house should have adequafe lighting arrangemenfs for
warking at night (www.arenet.or.ugl.

The structure and maferials of the rearing house

(ng

play a vital role in the mainfenance of femperafure
and humidity during silkworm rearing fo produce
quality seed cocoons. The required femperature for
the opftimal growth of silkworms ranges befween
23 and 28° C, and the desired relafive humidity is in
the range of 70 to 85%. If Is crifical to avoid damp
conditions, stagnation of air, direct and sfrong air
flows, and exposure fo bright and direct sunlighf
Permanent materials should ensure durability, minimum
maintfenance and ease of disinfection. A ceiling fo
reduce heat radiafion may be of soff board, plywood,
plastic or papyrus mats, depending on fhe availability
and affordability of these materials. The floor should
be of concrete, with cement, aggregate and sand in a
ratio of 1:3:6 respectively, and the screed should be
of a concenfrated cement mixfure fo avoid wear and
allow for hygiene maintfenance. A confinuous 10-15cm
deep water channel along the walls inside the rearing
hall helps to keep ants away from fthe silkworms. The
water channel also mainfains the humidity and enables
water drainage during cleaning and disinfecftion. Design
strafegies to address the environmental requirements
of tfhe rearing house are fhe following: an insulated
building envelope (walls and roof), east and west
walls shaded externally, roof insulation, the air inlef
in the north wall covered with wef gunny bags for
added humidity and evaporafive cooling in dry summer
months, natural ventilation, and evaporafive cooling
(www.teriin.org).

5253 SERICULTURE CASE STUDIES

ANGKOR SILK FARM, CAMBODIA

During a four fhrough Soufth-East Asia in 20711, a
Cambodian silk farm was visited fo gain understanding
of the processes of silk farming. All of the facilifies,
from mulberry cultivation, silkworm rearing, silk fhread
reeling, fexfile dyeing and silk product distribuftion and
even a small museum exhibif, are locafted on site in a

© University of Pretoria

fightly configured complex. The rearing houses stand on
stilts, and where the sfilts touch the ground, they are
surrounded by a narrow water channel to prevent anfs
from climbing info fhe houses.

GRASKOP SILK FARM, SOUTH AFRICA

To understand silk farming pracfices in South Africa
In comparison fo ifs Asian counterparts, the practices
at the silk farm and weavery facilifies in Graskop were
observed and documented. Af this farm they do nof
practice boiling of the live cookings for a confinuous
thread; they sfrive fo preserve the pupae inside by
cutting the cocoon open with a razor blade and allowing
the moth fo hatch for continued reproduction. This
limits the length and quality of the silk thread, and
fherefore limits fhe production of this farm to mainly
silk stuffed duvefs. They also have relatfively small
mulberry plantations, just sufficient for one season's
rearing requirements.

The rearing houses are of basic consfruction: brick
plasfered walls and a galvanised sfeel roof on timber
pole trusses. Glass sliding doors on fthe long edges
of the building on bofh sides allow for access and
complefe cross venfilation. Addifional venfilation
ouflets are placed high at the far ends of the building.
The internal rearing stands are placed in cans filled
with water to keep ants from climbing onto the rearing
beds. Compared to the Cambodian silk farm, fthe
Graskop farm does naof seem as well configured, buf
does offer insight info the silk industry as a pofential
for an economically viable fourist-driven desfination

The weavery in Graskop, in a different locafion, is
mosfly for demonstrafion purposes and houses old
looms for display. The Graskop weavery also produces
wild silk products harvested from the mopani worm,
which provides a rougher, darker silk. The mopani worm
cannot be domesficafed, so producfion is on a small
scale, butf creafes jobs though the collection of the
wild cocoons
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A . fig 4.24.1 - 4.24.8 Angkor silk farm, Cambodia, ; .
Photgraphs by Author (2011) 7
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fig 2.24.2 Ant-well staircase stilt

fig 4.243 - 4.24.4 Boiling of coccons
fig 4.245 Coccoon spinning mountage
fig 4.24.6 Hand weaving silk

fig 4.247 - 4.24.8 Rearing beds

fig 4.25.1 - 4.25.4 Graskop silk farm, South Africa,
Photgraphs by Author (2011)

fig 4.25.2 Rearing stands in rearing house
fig 4.253 Raw silk
fig 4.25.4 Lady preparing a silk garment with loom
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fig 4.247

figu4.25.4
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426 FUNGICULTURE SUB - SYSTEM

Mushrooms are grown to assist fhe growfh of algae
and to produce an additional food resource. Carbon
dioxide produced by the mushrooms is ufilised fto
stimulate the growth of algae. Oxygen produced by
the algae is ufilised fo supplement the growth of the
mushrooms (Baker ef al.,, 2011:24). Other agricultural
wastes an sife are used as a subsfrafe fo produce a
crop of "fast growing, high value edible and medicinal
mushrooms” (Baker et al, 2011:24). The mycelium-
enriched substrate waste from the mushroom growing
process is used as araw feed sfock for manufacturing
high-grade Tilapia feed pellets {www alohaecowas.
com). "The residual subsfrate material remaining
at fhe mushroom farms affer all edible mushroom
crops have been harvested is used as a base for the
fish food. This wasfe material which has been bio-
converfed from the cellulose crop residue contains
approximately 35% protfein by the time the mushroom
harvest is complefe, and is ideal for fish and animal
food" (www.alohaecowas.com). The mycelium substrate
is also mixed with the mulberry and silk worm wastes
from the sericulfure sub-system, spirulina algae from
the algae sub-system, and mag meal produced on sife
as a product from anofther facility which forms part
of the urban framework, fo produce highly nutrifious
and organic fish feed. The end producfs derived from
the fungiculfure sub-sysfem are mushroom spawn,
pelleted filapia feed, fresh mushrooms and carbon
dioxide for algae growfh.

Mushrooms are culfivated in 3 stages. Spawning is the
period when the chosen subsfrafte becomes permeated
with spores and placed in a warm and dark place fo allow
for the germination and growth of mycelium (Baker
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ef al, 2011:24). Primordia formatfion and fruit body
development is the period during which the mycelium
Is placed in a space with indirect sunlight and a lower
air femperature (Baker et al., 2011:24). At this stage,
fhe mycelium will start to form mushrooms. During the
final sfage, called ‘cropping’, the firsft pinheads are
grown info adulthoad, during which “a lof of fresh air
and a somewhat lower humidity is preferred” (Baker
et al.,, 2011:24). "To grow mushrooms economically all
year round, growing rooms must be well insulafed and
purpose builf fo ensure maximum yield and quality of
mushrooms. There are fhree main fypes of growing
room sysfems, fhese being the shelf system, fray
system and the bag system” (www.mushroominfo.co.za)

The mushrooms are grown in 2 separate areas
Spawning occurs in a separate mushroom spawning
room, and primordia formation and cropping occur in
separate grow rooms (Baker ef al, 2011:24) A large
variefy of mushrooms can be culfured, each type
requiring varying climatic condifions fo grow, therefore
separatfe growing rooms are needed fo enable confrol
over individual climatic condifions.

Mushroom culfivation requires a clean room, an
inoculation room, mushroom growing rooms (8-10),
storage space for equipment and supplies such as
large autoclaves for subsfrafe processing, boiler,
shredder, dryer and hand fools, laboratory and clean
room equipment such as spawn growing bags, mushroom
growing bags or containers, fransport and shipping
boxes, processing containers, and local subsfrate
material (www alohaecowas com)
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43 SOCIAL/RECREATIONAL POTENTIAL

The surrounding community hosts a large amount of
social capital, and considering the projected increase
in densify of Preftoria’s suburban regions, fhe
social capifal will become even higher. Large urban
populafions will increase pressures on resources but
also provide opportunities for people fo become part of
the solufion, fo be involved in production, and fo ufilise
the surrounding urban/suburban fabric on residenfial
propertfies as part of the productive landscape and as
extensions of the disfributed resource production. All
of fhe above are supporfed by the Infegrated Resource
Centfre as a hub for exchanges of knowledge, "seeds”,
community, and ofher resources

Beyond ifs productive poftential, the second yef
equally important and relevant potential which fhis
sife will hold for the community, is as a recreational
park, as defined by the group urban vision. This public
amenity will support many oufdoor activities commonly
associafed with the typology, such as exercise,
relaxation and utilising the biophilic qualifies of the site
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to support a stronger connection with nature within an
urban environmenf. As with fhe producftive pofential,
the core value of the recreational pofenfial lies in
the presence of fresh watfer, and water recreation
will be a key affraction of the new programme. The
various cycling and walking rouftes connect fo a
waterfronft edge which defines tfhe wafter boundary
as a public inferface. At the thresholds between land
and water people can partficipate in swimming and
fishing acfivities. Canoeing and scuba diving are also
highly popular physical acfivifies to be accommodated
in the programme. The architecture would support
these activities by offering areas of refreshment and
shelfer as It connects fo the explorafion routes. More
formal spaces such a resfaurant and a food shop and
allocafed trading and event spaces will aftfract more
people and support fhe social activities. The sife also
has the potenfial to host a local farmer's market
where producers of fhe communify can frade/sell
their produce. An architectural interface within this
suburban fabric can promofe the development of social
and resource exchange within the private community.
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HH EDUCATIONAL POTENTIAL

While the site offers possibilities for incidental
exposure and awareness of fhe infegrated production
processes, fhere Is also the potenfial fo incorporate
more formal educafional facilities for people wanfing
to learn in more defail about the skills involved in
independent resource production. Training is provided
on a small scale for locals wishing fo learn abouf silk
rearing and spinning or DIY home aquaponic farms
Formal fraining courses and professional fraining, for
people wanfing fo work on sife or for fhose wanting
fo sftarf up their own integrated farm elsewhere,
are all provided aft fthis facilify. The facilify also
supporfs a greater nefwork for rural development of
fhese technologies and will become a regional hub for
research and innovation.

While the on-site production of resources is limited to
local consumption, the "knowledge production” would
be widespread and far reaching. A training facility
will hosf seminar and classrooms, a demonsfrafion
workshop, mulfipurpose flexible halls for rent to the
community for private events, a culinary workshop,
dedicated rouftes and observation decks fo view the
infegrated processes, and a cafeferia space.

In each phase of the process new jobs will be created
in feaching, farming, packaging, fransport, selling and
export. All of the resulfanf income will be poured
into the local economy, which will create more jobs
and income and promofe regional development of the
innovative fechnologies.



45 PROGRAM SUMMARY

INTEGRATED NATURAL RESOURCE FACILITY - A
platform of exchange between people and resources

We need to give them an alternative. We need to try new
business models, integrated in nature. We can even say this
farm is a centre for the production of micro algae, and our
fish is like a sub-product. Its just one part of a whole, of a
natural whole. This is a model for the future of this land
and for the people of this land.

Miguel Medialdea, Head Biologist, Veta La Palma fish farm
(www.vetalapalma.es)

The scheme includes facilifies for the culfivation and
demonstration of the symbiotic infegration of nafural
resources, with supporfing facilifies of public leisure
and water recreation, and various degrees of education
(incidental, informal, and formal). The integrated
nafural resource cenfre is to exist symbiofically
within a public park. Renewable resource production
becomes synonymous with public recreation in the
form of integrafed cross-programming, where social
awareness and contribution supports an ecologically
sensitive indusftry.

EXPLOITATION OF RESOURCES
POST - INDUSTRIAL ARTEFACT

IND. HERITAGE NATURE

®
SOCIAL - ECOLOGICAL INDUSTRY

®
QUARRY SCALE < RESIDENTIAL SCALE

SUPPORT FOR
RESOURCE PRODUCTION

fig 4.26 Social-ecological industry
Illustration by Author (2013)
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The separation of urban spafialify from fhat of
production has resulfed in a society disconnected from
the ritual practices of life. Indusfry and producfion
rooted in nafural systems can possibly be intfegrated
with human and social sftructures and neftworks,
resulfing in a system of which the product is greater
fhan the sum of ifs parfs. The usage of urban space
must become diversified while remaining mindful of the
role that nature plays within the urban environment,
and how necessary nature is for human well-being
Sustainable resource producfion can be infegrated
into the fabric of local urban communities, to ease the
sfrain on the Earth's limited resource stocks, and to
become liberafed from dependence on non-renewable
resources.

In the suburbs of Preforia, with most children learning
how fo nurfure silkworms and pef fish from a young
age, why can't these pracfices be realised in mare
meaningful endeavours for economic production?
Global issues such as the energy crisis, food scarcify,
and job security in a failing financial/capifalisf
system can acfually be addressed, fo some exfenf,
by these "hobbies” which are already being practiced
on a very small scale. All that is needed Is some re-
concepftualisation of how it is practiced and on what
scale. There is huge pofential for a hobby fo furn
Info 3 regenerafive social-ecological industry. A
programme of urban aquaculfure has been devised,
where infegrafed systems of production and the public
/ social realm meet and prompt exchanges.

A public community cenfre is esfablished for the
production of resource “seeds” (fish fingerlings,
silkworm eqgs, algae strains, planfs) which promote
fhe decenfralisafion of indusfry and the disfributed
resource independence of Pretforia, allowing for a more
resilienf cify and resource model, and safeguarding
against future resource stresses and shocks
Social-ecological industry, based on the principles
of industrial ecology, becomes a means for resource
producfion. Industrial ecology learns from nafure;
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It employs a closed-loop sysfem Joining differenf
processes, similar fo whaft would occur in natural
systems ufilising waste as resources. Within the scope
of this dissertafion, an architectural infervention
could facilitate a relaftionship with fhe community and
Ifs resource needs, and facilitate an exchange befween
the different acfors. The architecfure becomes an
experimental resource hafchery, where research,
experimentation and development is focused foward
the production of resource "seeds” for decenfralised
resource disfribution within the urban fabric, and
resource nefworks of fhe local and greafer urban
system. Resources are defined in ferms of food and
nufrition for feeding a growing population sustainably,
energy for providing for a fechnologically advanced
civilisation, and high-value products which could
hold economic benefifs for driving a local producf-
based economy. Another exportable commodity
would be "highly frained fechnical service persannel
who will have the skills fo set up similar infegrated
aquaculture programlmes] in other areas” (htfp://www
alohaecowas com)

The infegrafed resources have been chosen eifher
for fheir fried-and-fested efficiency and successful
applications in exisfing technologies, or for fheir
promising pofential as emerging technologies which
require continued research and development. The
specific resource production indusfries under
investigaftion for the purposes of this disserfafion
invaolve the following: aquaculfure, sericulfure,
algaculfure and fungiculfure, as well as the application
of aguaponic sysfems for horficulfural produce

The programme is a sysfemic infervenfion, with the
goal of localising resources by esftablishing a direcf
relationship between people and resources. Resources
have the potential fo become democratised by exposing
fhe public to the pofentials of extending the energy
flow tThrough the producfion of resources within
a3 community. The programme becomes a supporf
infrasfructure for community resource independence,



while offering a support service fo rural and
surrounding communifies. Not only will the facilities
address fhe immediafe/local needs, buf they will act
as the core of a support nefwork for the rural and
urban development of similar integrafed producfion
opportunifies. Therefore regional access to fhe facility
is of high imporftance

Resource culfivation can become subsumed within
suburban and ultimately urban culfure This
disserfafion promoftes a resource culture, a culture of
resource cultivation. As aresource cenfre, the building
becomes a necessary stepping stone for connecting
people fo resource responsibility and independence. It
is what people need - fo become aware, and fo learn,
fo get a fundamenfal basis of supporf. Most urban
dwellers lack the basic knowledge and exposure to
independent resource producfion fo become aware of
fhe possibilities thereof. An indusfry can be created
which requests public engagement and participafion
and resulfs in a fype of didactic education of ecology,
heritage and indusfry simultaneously. If the goal is
fo change people’s behaviour to a higher degree of
responsibility and confribution, then they will need fo
become informed about the processes which confribufe
to their existence. Perhaps fthe driver fo behavioural
change could indeed be knowledge. The public is
encouraged fto parficipate, while giving a purpose fo
their participation. By involving the community in the
production processes and ulfimately the ecological
fabric of their environmenf, a greafer sense of
communify and confribufion can be established. The
infent is to re-establish a fangible connecfion fo and
responsibility befween people and fhe biophysical
and socially integrated systems which provide the
resources for ftheir lives.
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Due fo the complexity and the multi-disciplinary nature
of this facility, it is evident that fhis project would not
have a single clienf, but rather multiple stakeholders
and investors

The project is fo be a collaborative initiative
supported by the Department of Agriculfure, Forestry
and Fisheries (DAFF). The CSIR is fo be involved with
the research inferests associated with the production
technologies of algaculfure, aquaculfure, sericulture,
and additional infegrafted resources. Private business
enferprises will be invifed fo become sfakeholders
in the management and operatfion of the commercial
operations. The South African Tilapia Association
will also be an acfive stakeholder in supporfing the
regional development of Tilapia aguaculture

O fig 4.27 Greeater Urban role
Illustration by Author (2013)
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ANWAY OF THINKING

CHAPTER 5:




51 SUMMARY OF DESIGN INFORMANTS

511 PATENT SITE POTENTIALS:

The social capital, historical remains, biophysical
condifions and urban framework are all pafent
potenfials, the presence of which offers physical
informanfs for direct and fangible design responses.

512 LATENT PROGRAMME POTENTIALS:

The lafent pofentials unlocked via the pafent
pofentials become design informanfs when fhe
exchanges befween the many aspects of the program
- such as the productive potentials of aquaculfure,
algaculfure, sericulfure, fungiculfure, the social
potential of recreation and resource exchange, and the
educafional potential ranging from passive awareness
to formal educafion - are understood.

513 THEORETICAL POTENTIALS:

5131 RESILIENCE, HYBRIDITY +
REGENERATIVE DEVELOPMENT:

To be resilient, a system must withstand disturbances
and assimilate waste. Humans must learn to co-evolve
with natural and living systems, so fhat human acfivity
can be aligned with the processes of nafure, in order fo
confribute positively to the funcfioning and evolution
of ecosysftems, and fhus enable the self-healing
capacity of nature. The built environment must become
integrafted with these processes - the hydrological
cycle, the nutrient cycle, and the food chain - and
must make visible the operation of these processes
and their temporal cycles. Eco-systems must be
managed and conserved, or creafted where necessary.
The effective exchanges befween urban form and
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natural processes are critical for their co-evolution;
fherefore cifies as habitafs must accommodate all
species and enhance urban biodiversifty, from which
the positive effects of biophilia (an affinity for the
natural world) may be experienced. When the sfory of
a place is understoad, It will deepen the connections to
the underlying infrinsic beauty and value that a place
has to offer, and will assist in developing relaftionship
patterns between the enfity and the larger system
It Is crifical fo respond fo local condifions, fo adapt
to changing conditions and to employ decentralised
approaches. Paftern harmony builds infrastrucfure fo
improve land and ecosystems, and the unigue affribufes
of the land improves the built environment and fthose
who inhabif it. To be regenerafive, the project musf
heal fhe damage caused by historical one-way flows
and creafe self-renewing resource systems

5132 ENTROPY + EMERGENCE:

Entropy is accepted as a condition of indusftrial
heritage and a fufure condifion of all materials and
architecture. It communicates the layering of change
over time, and a delayed historic presence, as spatial
latency. Enfropy is evidence of fhe persistence of
nature through fime; thus to design for decay as an
inevitable architecture is to "[iInclude in design a
degree of complexity, even of contradiction embodied
in the simulfaneous processes of growth and decay
in our buildings, thaf heightens and intensifies our
humanity” (Woods, 2012). This designed complexity
Is a confinuation of fhe enfropic flow; “ruins melf
and merge into new strucfures, fo get a marvellous
energefic juxtaposition occurring, with accident a large
part of the whole process” (Smithson, 1973).

5133 INDUSTRIAL HERITAGE:

The narrafive legacy infroduced by the industrial
heritage is fo be continued, fo indicafe a flow, and
fo esfablish a dynamic relationship between the old
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and the new, for which the landscape is critical for
understanding the heritage. It is not only the heritage
that is important, but also the conferred patfina
fhat is infegral to the infegrity and inferest of the
site. Adapftive reuse is the chosen fool with which
to preserve the threatened values of the indusfrial
herifage. Building conservation saves energy by faking
advantage of the non-recoverable energy embodied
in 3 building and extending the use of if, making it a
cost-effective and sustainable development sfrafegy
that ensures fthe survival of industrial buildings
It is important to preserve funcfional infegrify,
and new uses should respect significant materials
and mainfain original paftterns of circulafion and
activity. Interventions should be reversible and have
minimum impacft. The value of indusfrial heritage
can be understood through the confrast of fhe new
fabric which attaches to the old The few remaining
structures need fo be freated sensifively. It is
imporfanf to maintain the visual idenfify of the sife
as a complex of industrial structures. Attachment can
occur behind the structures, with the reuse of some
of the old brick and concrefe walls. Where affachment
occurs, independence must be mainfained befween fhe
old and the new, by offseffing the boundaries and
fhresholds and allowing for a clear progression of
fime as part of the sife's narrative. Very litfle, if
anything, must be done to the exfernal appearance
of the ruins, fo mainfain the pafina of decay, giving if
room to breafthe in its landscape. Where appropriate,
intfernal spaces can be re-purposed in line with fhe
original integrity and elements can be retained and
framed. Where heritage is forgoffen and infangible,
strategies should be employed tfo remember and
reflect fhe values

The invesfigated ftheories, all of which contain specific
principles, have been synthesised and developed into
3 design approach. The resulf is a holistic concepf
through which the sife’'s potentials can be viewed,
understood and utilised, by means of exchanges within
the varying degrees of established 'landscapes’. This
concepfual lens is explored in the following sections
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fig 5.1 Design informants, Illustration by Author (2013)
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52 EXCHANGES

‘Energy cannot be created or destroyed; it can only be
changed from one form to another”
(Albert Einstein, s.a.)

As explained in one of fhe previous secftions, energy
does nof simply appear; if is fransferred. In the
case of archifecture, this mefaphoric "energy”, the
inherent pofenfials, characferisfics and purpose,
may defermine fhe qualifies of 3 space, as It would
an element’'s properfies. Energy is an "exchange”
befween "acfors” Energy which becomes acfive in
a sfafe of exchange, a kinefic energy, must find ifs
origin somewhere. The following chapter explores how
all the previously identified "actors” as potential
informanfs will serve as this origin, which can inifiate
a process of exchanges fo creafe a dynamic, “living”
architecture, through which all these exchanges and
relationships will confribute fo the regenerafion of the
sife. The concept, as it develops, sees the emergence
of architectural form from fthe previously discussed

theories and relevant approaches
ex-change / iks cheynj/Verb
1. Give to, and receive from, one another
2. Hand over one and receive another,

The concept of "exchanges” is used fo guide the
development of the architectural design process, as
3 way fto understand fhe diverse relafionships befween
the many components and actors within the scheme to
be expressed through fhe archifecfure. An exchange
Is an event of fransfer, where one "actor” with
unique qualifies relafes fo anofther, often complefely
different, "actor” A relationship exisfs af the poinf
where they become acguainfed. Archifecture becomes
fhe mediator which facilitates fhese exchanges, as
fhey become enabled and/or amplified as a translation
info form and space. Holisfically, there are numerous
relafionships and exchanges to be pofentially
expressed through the new architectural intervention,
as a response to the existing condifions and as a
direct resulf of the indusfrial heritage and ifs indirecf
consequences

HIERARCHY OF EXCHANGES

1. Knowledge

2. Heritage

3. Social

4. Bio-Physical
5. programmatic

approximately equivalent 6. Tectonic
CITY AS SITE AS
SOCIAL = ECOLOGICAL NETWORK  SYSTEM @ nmmmmmsom s m oo s ool lneloeliliesisioo - SOCIAL - ECOLOGICAL INDUSTRY
,,,,,,,,, - URBAN SYSTEMS conorHoRs o BRcesses
+
SUPPORT FOR NETWORK J
H RESOURCE INTEGRATION
""""" ° 3 PLACE - SOURCED POTENTIALS -
PEOPLE : XCHANGES
| : NOWLEDGE
L SPACES OF i ERITAGE
Fa INTERFACE FOR INTEGRATION . _SPACES OF, 0CIAL
ACTORS TN N ARCH'TECTURE EXCHANGE BETWEEN BETWEEN S UERCHANGE 7 i 10 - PHYSICAL
T ¢ ROGRAMMATIC
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‘
,,,,,,,,, . RES[]URCES PLACE - SOURCED POTENTIALS

NATURAL SYSTEMS

fig 5.2 Realising the exchanges,
Illustration by Author (2013)
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KNOWLEDGE:

Knowledge becomes a key exchange befween all of the
elements. Knowledge of the sife's history is conveyed
by the refained sfrucfures and landforms. Knowledge
of infegrated resource technologies is communicated
fhrough various levels of education, from observation
to active participation and demonsfrations. Most
imporftantly, an overall knowledge is gained abouf
how resources, heritage, time and nafture are all
iInescapably inferconnected. Everything else is
subservient to knowledge

HERITAGE:

There are three condifions to fhe industrial heritage
the remaining ruins/extant fabric, as a physical legacy;
fhe forgoften and demolished sfrucfures as a ghost;
and the landform, a manufactured landscape, as a
consequence
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NEW SOCIAL - ECOLOGICAL
PRODUCTION
i
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SENSITIVITY
LEGIBILITY
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1
GENERATOR
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SOCIAL:

People are perhaps fhe most impartant, as they are fthe
mobile actors and carriers of knowledge as a resource,
absorbing this resource, mobilising it within the site,
__spreading __if info the urban fabric, perpetfuafting
fhe energy of the site beyond ifs boundaries, and
deposifing franslations of it onfo other sites wifh
similar effect. They are tfhe mediators befween fthe
infernal systems on site, and the exfernal greater
urban systems; they complete the sysfem as a whole.
Without these actors the enfire initiafive would be
futile. The majorify of these exchanges occur at the
intersection of people and resources; tfherefore all
of fhe exchanges mediated through the archifecture
should be direcfed toward the flow of people.

BIOPHYSICAL:

The biophysical elemenfs, defined as the four spheres
of Atmosphere (air & wind), Hydrosphere (water),
Lithosphere (soil) and Biosphere (life; fauna and flora),
define fhe ecological and environmental systems
with which any new inferventfion will undeniably be in
constant exchange with

PROGRAMMATIC:

Within the new programme fthere are fightly intfegrated
exchanges befween the resource producfion processes
and fhe social functions. These new production
processes (aguaculture, algaculture, sericulture,
fungiculture) are at the heart of the new intervention
and fhe social acfivities operate in parallel and
in mufual complementary conditions. Simulfaneity
befween the historical brick processes and fhe new
infegrated resource processes is fo be expressed
through fthe design.

TECTONIC:

The archifecture and space is inevitably expressed
through structure and form. The physical components
to the architecture which house all the various
functions and activities are also in consfanf exchange
between junctions and thresholds. Where one condition
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exchanges with and fransfers info anofher, fhis
becomes reflected through the fectonic language of
the architecture. None of fhe identified pofentfials
exist in isalafion and should fherefore notf be
considered as separafe from one anofther. The story
of the site combines them all as causes, consequences
and conflicts. If is therefore important fo consider
how the architecture would respond fto and ufilise all
of the pofentials, not as separate elemenfs, butf as
relationships between the actors. The archifecture
becomes the medium for manifesting formal exchanges
fo communicate these relafionships.

With the addifion of the overarching theoretical
informants, fhe concept of exchanges can be
arficulated into a concepf of spatial exchanges
between fthe diverse programmatic funcftions. By
cross-programming differenf relafionships befween
programmes, 2 passive knowledge and understanding
of these relafionships can be gained. Applying fthis
to a conceptual spatial framework, these exchanges
can be configured in such a way that a Social Spine
is infersected and paralleled by New Production, in
confrast to the Historical Production, which are all
supporfed by an Enhanced Ecology.
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fig 53 A landscape of exchanges, Illustration by Author (2013)
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53 THE LANDSCAPES

The previously described knowledge, herifage,
social, biophysical, programmatic and fectonic spatial
exchanges occurring in and befween fhe social,
production, historical and ecological conditions on site
are encapsulafted in the archifecfture. They give rise
to and are caused by the lafent and pafent poftenfials
revealed and ufilised on sife. These pofenfials and
their exchanges, whether latent or pafenf, are now
so inextricably infertwined that they have created
an enfirely new hybrid landscape. This regenerafive,
social-ecological landscape can be understood as the
culmination of the expression of the exchanges of
the past, present and fufure in material form. It is
a Synthefic Landscape in a stafe of symbiosis with
the natural landscape, and consists of the Social
Landscape, the Ecological Landscape, the Historical
Landscape, the Productive Landscape and the resultant
Synthetic Landscape
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6.1 DESIGN FRAMEWORK

“They once harvested clay and made bricks here to create
our city Now we create resources to support it”
(Author).

The design sftrafegy for fthis thesis project is fo
develop the most disfurbed areas of the site, and the
areas which hold the most pofenfial for regenerating
alocal eco-system. The entire sife has been disturbed
fo some extent, but certain areas have been more
successful at regenerating naturally. The area which
confains most of the remaining heritage sfrucfures
and hard surfaces is a prime brownfield site to be
regenerated and conserved simultaneously. The
specific sife has fwo physical condifions thaf have
to be dealf with, that of 'fradifion’, i.e. the heritage
structures, and that of the surrounding ‘natural’
landscape. This dissertation’s architectural design
goal is partly to demonstrafe a degree of confrol
over 'fradifion’ as heritage, and landscape as 'nafural’.
As polar ends fo sife conditions these two aspects
need fo be freated uniguely, yet are integrated into
the same design framewark. This is achieved through
implementing the complefe concepfual framework of
‘Landscapes’.

Each of the landscapes makes exchanges with one
anofher but also exchanges within fhemselves. The
following descripfions of the exchanges within fthe
landscapes exclude knowledge, as If is nof unique fo
each landscape. It is a general overarching exchange
that occurs passively through exposure and awareness
(except for the formal training facilities which foster
more direct and literal exchanges of knowledge).
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fig 6.1 The landscapes, Illustration by Author (2013)
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611 SOCIAL LANDSCAPE

The social landscape is defined as all the spaces which
host human components, including people participating
in eifther recreational, educational or professional
activities.

Social exchanges - the social landscape allows
opporfunifies for sacial interacfion fo thrive.
Heritage exchanges - the indusfrial heritage exchanges
memory and knowledge of the past fo fhe people who
perceive it.

Biophysical exchanges - people are immersed in
nature and its processes, experiencing the posifive
psychological effects known as biophilia.
Programmafic exchanges - the opporfunifies for
social exchanges with the building and the surrounding
community are the key drivers for mainftaining fthe sife
as a public amenity

Tectonic exchanges - fthe social landscape is
complemented by the haptic and environmental qualifies
of space expressed through maferiality and fectonics.

© University of Pretoria



fig 6.2 The social landscape, Illustration by Author (2013)
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612 ECOLOGICAL LANDSCAPE

The ecological landscape, which includes people, hosts
all other forms of life and natural processes to allow
them to become infegrated with architectural space

Biophysical exchanges - fhe ecological landscape
consisfs of all biophysical condifions on which ifs
health is entirely dependent.

Social exchanges - people, when aware of fhe
environment and its imporftance, will instil a culfure
of stewardship over the earth's ecology.

Heritage exchanges - the natural landscape and ifs
ecological condifion has been greatly impacted by
the indusftrial processes. The landform, having been
manufacfured by the excavations, contains memory of
the heritage. The indusfrial forms of the landscape
now hosf new life.

Programmatic exchanges - recreafional activity is
fuelled by the presence of nafure and is a valuable
exchange for the sife's new purpose

Tectonic exchanges - the ecological landscape is
infegrated info the new fecfonics, promoting the
increased habitation of species and biodiversity
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fig 63 The ecological landscape, Illustration by Author (2013)
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613 HISTORICAL LANDSCAPE

The historical landscape hosts all the remnants and
memories of the past industrial processes and their
consequences, ranging from the ruined sfrucftures fo
the landforms

Heritage exchanges - the historical landscape ifself
is dependent on the conservation of the remnanfs of
the industrial processes.

Social exchanges - social awareness aof fhe hisforical
landscape ensures ifs conservation and mainftains ifs
value.

Biophysical exchanges - the qualify of the biophysical
effecfs is evident in fhe ruined structures. Exchanges
of fime and nature and the resultanft patina are
allowed fo confinue

Programmatic exchanges - the adaptfive reuse of the
remaining historical structures with new productive
exchanges allows them fo gain a new life and a
confinued existence as resource-rich industrial
arfefacts

Tectonic exchanges - the extant fabric of the heritage
is conserved and reused.
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fig 64 The historical landscape, Illustration by Author (2013)
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614 PRODUCTIVE LANDSCAPE

The productive landscape is the lifeblood of fthe
new building. The various processes infegratfed info
one anofher, like organs in a body, generafte forms
and spaces, but also drive processes as parf of fhe
building’s systems.

Programmafic exchanges - the productive landscape
needs fto be efficient in itself and be integrated
exfensively with the other programmes

Social exchanges - exchanges befween people and
resources are fhe primary narrafive of fhe building.
Social and productive spaces are shared and
infersected.

Herifage exchanges - the presence of extant
industrial fabric allows for cost-effective reuse and
opportunities for new aquacultural processes
Biophysical exchanges - the biophysical elements play
a crifical role in providing fhe climatic condifions for
effective nafural resource production by exchanging
its biophysical energies with fish, algze, planfs and
silkworms.

Tectonic exchanges - the productive landscape, while
commemorafing the industrial heritage tectonically,
must in ifself be robust and low maintenance.

© University of Pretoria



fig 65 The productive landscape, Illustration by Author (2013
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fig 66 The synthetic landscape, Illustration by Author (2013)
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6.2 AESTHETIC CASE STUDY

YOKOHAMA INTERNATIONAL PORT TERMINAL
BY FOREIGN OFFICE ARCHITECTS

The Yokohama International Port Terminal, designed by
Foreign Office Archifects, creates a public waterfronf
along a confinuous stfructure as an extension of the
urban ground plane. It extends from fwo urban parks
and fransitions from land fo sea. The building seems
fo be a hybrid of building and landscape, where a
single surface is articulated and morphed fo fif around
the circulation patterns and programme. "[Tlhe Port
Terminal is infenfionally low-profile, deferring fo
fhe floating hofels; from a disfance if resembles an
earthwork more than a building” (Webb, 2003:35). The
building is "constructed as a systemafic fransformation
of the lines of the circulation diagram into a folded
and bifurcafed surface. These folds produce covered
surfaces where the differenf parts of fhe program can
be hosted" (Arcspace, 2007). The terminal is designed
as an exfension of the pier ground, simultaneously
hosting the terminal functions” (Archello, 2011), and
the upper public/civic level of the terminal is designed
as an urban park.

fig 67 Yokohama international terminal, Foreign Office Architects (FOA, nd)

© University of Pretoria

fig 68 Yokohama international terminal section
Foreign Office Architects (FOA. nd)
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6.2 DESIGN ITERATIONS

The design process saw various iferations, with
many instances of rediscovery and infterprefafion
of the design informants and concepfual drivers.
Throughout the development of this disserftafion, the
first conceptual iterations provided a foundation for
the various programmatic iterations, with the final
itferations being concerned with form. The following
is a brief overview of the development of the main
iterations throughout the year:

FIRST CONCEPTUAL DESIGN SKETCHES (MARCH)

The first design ideas visualised the canstruction
of the permanent wefland as a social and ecological
inferface, exfending onfo the edge of the water body.
The new aguaculture producfion processes were
concepfualised and applied in relafion to fhe existing
industrial heritage foofprint and fhe historic flow of
the production processes. This iterafion was sfill very
diagrammatic and divorced from an appropriate sense
of scale

fig 69 First concept design sketches, Illustrations by Author (2013)

© University of Pretoria
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fig 611 Design development sketches, Illustrations by Aulihor (2013)
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FIRST CONCEPTUAL MODEL (APRIL)

An archifecfural form and language was being
developed and generated in response fo the site and
the theoretical informants. The formulation of fthe
synthetic landscape as building and roof surface began
to emerge. The junction befween the intervention as a
heritage response and the new sfructure in response
to the landscape was nof yef solved effectively. The
inferpretaftion of the exchanges befween herifage,
tectonics and landscape needed to be refined. While
still relatively diagrammatic, this iteration indicated a
response fo the industrial heritage which did nof yet
seem appropriafte for the conservation of ifs values.

fig 612.1-6.123 Conceptual model by Author (2013)

© University of Pretoria




SITY OF PRE
SITHI YA PRE

115 06 // DESIGN DEVELOPMENT

© University of Pretoria




—
—
e
=
[ == Y
| s |
—
—_
—
e
[=]
—
(=)
v
—_
| e |
=
[N
=

116

AUGUST DESIGN CRIT

This iteration displayed many formal refinemenfts and
defailed planning resolufions. The esftablishment of
the sericulture and hatchery programmes as parf of
the productive reuse was done with sensifivity foward
the industrial heritage. A social spine in the form of a
footbridge was drawn from the berm fo intersect with
the new producfion facilities. A resfauranft was also
located here fo allow for exchanges befween sacial
and producfive areas. Another social and producfive
exchange in the form of an aguarium was infroduced
below ground level. This iferafion was nof yef
successful at achieving the desired ecological/natural
exchanges with the producfive and social landscapes.

fig 613 Basement Development, Illustration by Author (2013)
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fig 614 Ground floor Development, Illustration by Author (2013)
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fig 615 Roof plan Development, Illustration by Author (2013)
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fig 617 layered plans, Illustration by Author (2013)

= fig 616 public vs private, Illustration by Author (2013)
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FINAL DESIGN ITERATION (OCTOBER)  UzEAC ATy
The final design iteration completed the concept of i s
the synthetic landscape as a means to blend the new :
structure info the landscape and dissolving it into
the industrial heritfage Producfive aquaculfure ponds
encapsulated within climatically confrolled cylinders
penetrafte through the landscape hosting the mulberry
fields. This iterafion allowed for the productive
exchanges between the fectonics, landscape and
heritage, and deeper exchanges befween the sacial
and ecological landscapes. The final design solution is

described in full in the next section

64 DESIGN RESOLUTION

The project was planned fo be implemented in fwo
distinct phases:

PHASE 1

Constructed wefland - as part of fhe sife's storm
wafer management, the currenft overflow and
temporary wefland is fransformed into a permanent
constructed wefland in conjunction with rainwater
run-off channels to prevent the further contamination
of the wafer body. If simultaneously stabilises fhe
water level and funcfions as an ecological support
system, plantfed with indigenous wetfland species fo
atfract birds and ofher organisms fo fulfil the need
for biodiversity. The wetland, once established, holds
many sacial opportfunifies for recreafion and immersion
in nafure. As a social and ecological system it becomes
the foundation for the co-evolution of human public
space and nafure, and leads fowards the edge of
the large wafer body as a wafterfronf, which can be
utilised for further casual recreafion such has fishing,
swimming, scuba diving and canoeing, all of which are
supported by the boathouse, and connected fo fhe
landscape and ifs recreational routes. This will prepare
the site for social infegration and itfs purpose as a
producfive park, where people may enjoy the presence
of nature and become aware of the industrial heritage.
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fig 618 final iteration, lllustration by Author (2013)
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Hatchery + Nursery - the first producfive phase would
be the adaptive reuse of the remnants of the indusfrial
heritage by the establishment of the hafchery and
nursery. These would facilitate the production of
fish fry, silkworm eggs, aquafic species such as fresh
water mollusks, and algae as feedsfock. The new
strucfural intervenfion of weathering sfteel and fimber
contrasts with the old brick and concrefe structures
by sitting lightly above and touching them minimally. It
can be disassembled. The inferiors of the concrefe clay
stores are prepared fo facilitate water services for
fish production. One of the clay stores is preserved in
Its current posft-indusftrial state in a notion fo retfain
the gualities of the entropic space and as a reminder
thaft fhese sfores had a previous life. Another clay
store is adapfed for use as a demonsfration workshop
with views through the concrefe wall info ane of the
production tanks used as an aquarium. The sericulfure
rearing house sftands on sfilts above an extant sunken
foundafion covered with clay and overgrown by Black
Waftles, which is partfially used as 2 rainwafer
refenftion pond. The wafer surrounding fthe sfilfs
prevenfs anfs from crawling up fo the silkworm rearing
beds, and fhe surrounding frees ensure the shading
requirements for fthe sericulfure program. The silk
filature adjacenf to the rearing house extends ouf
of the vegefated area and reveals fhe new sfructure
from fhe Black Waffle ‘forest’

All of the above initiate the support infrastructure for
the regional production of disfribufed and infegrated
agquaculture, while addressing the immediate concern
of the conservafion of the sife’s indusfrial heritage
fhrough ifs adapfive reuse. Simultaneously, freshwater
mussels will be infroduced info the main water body to
serve as biofilters fo inifiate 2 process of mainfaining
water quality. Silk is already being produced as a high-
value product.

PHASE 2

The second phase of the project is implemented
once the hatchery and nursery have proved fo be a
successful economic venture. Capifal gains from the

(@

currenf venture, in addition fo external investments
and subsidies, will be invested into the development
of larger production facilifies to complement the
addifional public social programmes and exchanges. The
fresh water mussel shells, harvested and collected
during the operation of the first phase, are processed
fo be used in the consfruction of fhe new sfructure.
Remaining bricks scatfered on the sife are also ufilised
for surfaces and paving at the fhresholds of where
fhe old indusfry used fo be, fo serve as a reminder of
fheir contribufion fo the new life of fhe site. Portions
of extant concretfe slabs are recycled as aggregate
for new concrete sfructures.

New social and productive development on disfurbed
areas - operafting parallel to public recreation areas
is the nefwork for infegrated resource production.
The most disturbed area, the footprint of the old
kiln oven structure which hosfs nofhing but badly
disinfegrated concrefe slabs and some wild grasses,
weeds and bushes, Is chosen to accommodafe fthis
new phase. It Is ufilised fo host the main aquaculfure
production facility. This structure helps fo frame fhe
public wetland space in conjuncfion with the berm
and is similar in scale. Formalised space for a local
farmer's market is provided as the central core of
the site's urban vision nexf fo the park's proposed
information centre. This public space exftends fhrough
fhe 'synfthefic landscape’ info a ‘biophilically’ enhanced
public space, which complements fhe construcfed
wefland as a socially and ecologically infegrafted
environment. It also hosts a public amphifheatre
which slopes down toward the aquarium (revealing
the productive processes inside to the public) and
below the wafer surface of the aquaculture hall. The
aquarium also hosfs fouch pools which peaople can
inferact with by feeling the sensation of macro algae
as It purifies the water. Tiny 'docfor-fish’ are in a
separate fouch pool which serves as a foot spa in
which they nibble on your feef, and anofther pool may
confain bioluminescent algae which light up when they
are disturbed. The aquarium space lies adjacent fo the

© University of Pretoria

mushroom cultivation rooms which benefit from the high
humidity and dark, cave-like condifions. Bioluminescent
fungi are grown on the concrefe sfrucfure in the social
aquarium space.

Responses fo the herifage are contrasted, framed and
placed among the ruins, giving the fecfonic language
priorify, whereas responses to the landform are
grounded and merged with the landscape, giving the
stereofomic language prioritfy.

The synthetic landscape exfending from the ruined
concrete slabs provides public seating at itfs edge and
hosts the infer-cropped mulberry fields, organised
in such 2 way as fto utilise the fertilised water from
fhe aquaculfure facility. As the public fraverses
this productive park, fhey are confronted - before
fhem and at ftheir feef - by the weight of indusfrial
consequence. Old concrete foundafions, refained as
3 public roufe for walking or siffing at the building's
edge, reveals how the new synfhefic landscape
emerges from the industrial history The northern edge
provides shaded public seatfing. The fwo remaining brick
monoliths are refained for their value as monumenfs
fo the memory of the old indusfry, and are framed by
vertfical circulation routes. They are suggestive of the
beginnings and ends of new production and sftand as
symbols of a productive threshold The substrucfure of
the drying ovens is refained and framed as an extfernal
courfyard, north of whichis a continuafion of the new
structure which on the ground floor houses processing
facilities for fhe aguaculfure programme, linked to a
fish monger’s shop facing the wefland, where people
may purchase fish and ofther local produce.

Next to the processing facilify are formal fraining
and research facilities as well as an aquaculfure
culinary workshop, which supports the development,
education and demonstrafion of infegrated aguaculfure
fechnologies. Flexible and parfitioned multi-purpose
halls on the edge of the wafer body can be ufilised by
the community for evenfs. Adminisfrative facilities are



located on the first floor above the processing facility,
to manage the processes as well as fo accommodate
research professionals. Located on the first floor
next fo the adminisftration area is a highly specialised
algae laboratory linked to an algae phoftobioreactor
planf infegrated with the building and production water
freatment services, which are in furn infegrated with
flat-panel photobioreactors on the roof. These exftend
along the social spine and cast algae-green finfted
daylight to add a 'producfive quality’ to the social
space

The new sfructure complements the exisfing berm
and is extended towards it with a vierendeel fruss
footbridge, serving as a pedestrian connection fo the
greater park and as access for fhe local community,
delivering them to a restaurant which introduces them
fo fhe many aspecfs of fhe sife's new social-ecological
reorganisafion. The public is presented with the site's
enhanced ecology on fhe upper decks from where they
may observe the increased biodiversity and bird life
supporfed by the wetfland. They are immersed in the
producfion environment on plafforms penetrafing info
the contained producfive landscape as part of fhe
restaurant. A view foward the Voorfrekker Monument
Is provided from the westernmost decks and, looking
east, the new sfructure frames the water body.

While public access and circulation are focused along
the wefland fhrough the synthefic landscape and
over the bridge, private access for employees and
professionals is located at the southern thresholds
which provide direct access to the facilities.

The public may choose fo confinue on fhe roufe on
the upper level which will further infroduce them
to exchanges between the ecological and productive
processes. They may peer into fhe vast algae planf
and are ulfimately quided by means of a raised walkway
over fhe ruins fo become immersed in the conserved and
serene post-indusfrial landscape, where exchanges
between the historic fabric and the new productive

facilities of the hatchery and sericulture rearing house
and filature can be observed

In conclusion, the formal architectural responses are
defermined by the varying landscapes. The synfhefic
landscape becomes the mediaftor befween infernal and
external condifions and establishes a deep fhreshold,
transitioning from the historic {more private) fo new
production and the ecological landscape {more public).
The historical landscape, emerging from the soufh,
facilitates the servanf spaces where most of the
professional and supporft programmes are housed

© University of Pretoria

in relafion fo the production facilities. The served
spaces are all hosfed along the norfthern edges af
the thresholds fo the ecological landscapes and the
social landscapes, and follow the social spine across
the production spaces and the roufes throughout the
site

The public spaces range from open exferior spaces
to semi-enclosed spaces, mosfly exposed fo
environmental conditions, whereas the privafte spaces
are confained and infernalized under much more
confrolled internal condifions.
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fig 619 Ground floor plan, by Author (2013)
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fig 621 Basement p]a. by Author 2013
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fig 6.22 Roof plan, by Author (2013)
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fig 6.25 3D site plan, by Author (2013)
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fig 6.26 design explosion, by Author (2013)
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/1 TECTONIC CONCEPT

The fectonic concept is derived from the infentions of
the original design concept. The physical manifestafion
of architecfural form through the configuration of
maferials and fechnology is informed by the specific
infenfions, relationships and exchanges befween the
Ecological Landscape, Heritage Landscape, Productive
Landscape and Social Landscape, all of which are
tied tfogefther or sfand in relafion to a new Synfhefic
Landscape which exisfs in symbiosis with the Nafural
Landscape.

The technical chapter of this document explores
the fechnical resolufion of a specific part of fhe

-

ECOLOGICAL LANDSCAPE
STIMULATING

BIO-DIVERSITY

fig 7.1 Tectonic Concept, by Author (2013
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.
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building in more defail. Throughout this resolufion,
fhe fectonic concept of exchanges between
landscapes is considered. The material selection
and consfruction allows for an enhanced ecological
landscape for improved biodiversify, the efficienf
and optimised operation of the producfive social-
ecological landscape, the mindful acknowledgemenf
and celebrafion of the heritage landscape, and a
comfaortable and experientially qualifaftive social
landscape. The synthefic landscape ulfimately becomes
fhe vessel where many of the exchanges take place,
and is expressed as a fectonic surface in relationship
with the surrounding context.

| CONTAINER |

SOCIAL LANDSCAPE
HUMANECOMFORT

HERITAGE LANDSCAPE

© University of Pretoria

1.2 MATERIALITY: SELECTION +
PALETTE

Maferials were selected on the premise of the
landscapes and fhe exchanges befween them. The
properfies of these materials supporf fhe functional
aspects of the various landscapes, whereas the hapfic
qualities of the maferials communicate the spatial
propertfies of the landscapes and their respecfive
purposes.

SYNTHETIC LANDSEAPE P\

PRODUCTIVE LANDSCAPE
SOCIAL-ECOLOGICAL

PRODUCTION




121 HISTORICAL LANDSCAPE

The historical landscape reftains and utilises extant
heritage materials: loose, broken and whole bricks,
exposed and decayed concrete slabs, and the inftact
brick and concrefe structures. Wood from the abundant
Black Wattle trees is used for timber finishes,
furniture and in fhe fanning and dyeing of silk.

New matferials are infroduced to confrast with fhe
existing while allowing a continuafion of natural
processes to affect the appearances of sfrucfures.
Steel, timber and weathering steel (Cor-ten) are used
fo evenfually form part of the enfropic narrafive of
the site, while the tectonic structures and surfaces
confrast with the existing stereotomic brick and
concrete sfructures and surfaces.

BRICK + CONCRETE
ADAPTIVE RE - USE

WEATHERING STEEL
CLADDING

TIMBER INFILL

“Nof to see finishing as fthe final moment of
construcfion buf to see fhe unending detferioration of
a finish that resulfs from weafthering, fhe continuous
meftamorphosis of the building ifself as parf of ifs
beginning and ifs ever changing ‘finish'" (Mostafavi,
1993:16)

“In the time affer consfrucfion, buildings take on the
qualities of the place wherein they are sifed, their
colors and surface fexftures being modified by and
in furn modifying landscape” (Mostafavi, 1993:68).
Weathering deeply embeds architecfure in place.

"Weathering steel (Cor-ten) when exposed fo the
elements [ilfs surface colour changes fo earthy red,
the evenness of which cannot be produced artificially.
The speed of this process varies from place to place
and Is dependent upon both atmospheric and geographic
condifions as well as the season of the year. The rusfy
pafina fthat develops within a few monfths grows darker
in fime. The oxide surface is supposed fo resist further
corrosion and preserve the structural strength of the
steel” (Mostafavi, 1993:10L).

“"Weafhering reminds one fhat the surface of a
building is ever changing. While a potential nuisance,
the fransformafion of a building's surface can also
be posifive in thaf it can allow one to recognise the
necessity of change, and fo desire fo overcome fafe
- an aspiration that dominated much of modernist
architecftural fhought through its resistance fo fime"
(Mostafavi, 1993:104 ).

122 ECOLOGICAL LANDSCAPE

Bioconcretfe, a fype of biological concrete developed
and pafenfed by researchers af fhe Sfrucfural
Technology Group of the Universitat Politecnica de
Catalunya, supporfs the natural, accelerated growth
of pigmented organisms such as “certain families of
microalgae, fungi, lichens and mosses” (UPC, 2012),
resulfingin “a beautiful, living pafina that transforms

© University of Pretoria

throughout the seasons” (Brownell, 2013). The
biological concrete offers “favourable environmenfal,
thermal and aesthefic properfies and absorbs and
reduces atmospheric CO2 while capturing solar
radiation [and] regulating thermal conductivity inside
the buildings” (UPC, 2012).
The maferial comes in the form of a mulfi-layered panel
A structural concrefe layer is made from fwo fypes of
cement: conventional carbonated concrete (based on
Portland cement), and a magnesium phosphate cement
(MPC). A waterproofing layer protects the structural
layer from possible water damage. The biological layer
“facilitates the development of biological organisms
and allows water to accumulate, aiding refention
and expelling moisture; since it has the capacity fo
capture and store rainwater [a] disconfinuous coating
layer with areverse waferproofing function permits
fhe enftry of rainwafter and prevents it from escaping,
aimed fo obtain bialogical growth” (UPC, 2012)

Permeable concrefe paving allows storm wafer fo
slowly filter through the surface, reducing run-off,
trapping suspended solids, and removing pollutants
from the water. Vegetation and grasses are also
allowed fo grow in between the pavers providing a hard
surface fo support vehicular and pedestrian traffic.

PERMEABLE PAVING

BIO - CONCRETE
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723 PRODUCTIVE LANDSCAPE

Concrete, a robust and low-mainfenance material, can
facilitate the requirements of productive environments
for hardiness, and its thermal mass ensures a
regulated infernal climate

Polycarbonafe is a very durable plastic with a long
life cycle. Multi-wall sheets made of polycarbonafe
have a lower unit weight than glass, enabling savings
in fransporf and reducing the need for supporfing
structfures. Polycarbonate sheefing lefs in light, buf
insulates well against heat, allowing energy savings

Galvanised steel is used in most of the aquaculture
production facilities fo prevent the humid condifions
from corroding the structure. While corrosion and
decay are promoted in fhe social and ecological
spaces, it must be controlled fo ensure longevity and
a maintenance free production environment.

POLY - CARBONATE
GLAZING

GALVANISED STEE
SURFACES

CONCRETE + FIBRE
CEMENT

1 YA

724 SOCIAL LANDSCAPE

Bamboo plywood is a sustainable alfernafive fo
fraditional ply. If is used fo supporf roof sheefing
while simultaneously providing an insulating layer.
Its surface gualities also confribufe to fhe haptic
qualities of the sacial spaces

Silk, a fexfile produced on sifte, has traditionally
been used in many culfures for its elegant qualifies
being soff fo fhe touch, franslucent when light shines
through i, and lightfweight. The use of silk not only
expresses how the building integrates production
pofenfial with architectural space, but also provides
the social spaces with the fabric's haptic qualities

BAMBOO PLYWOOD

< —

TIMBER SURFACES

BRICK

RED CLAY STAINED
COCRETE
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SILK TEXTILES

STEEL_ROOF
SHETING

fig 7.2 Material Palette. by Author (2013)



7.3 TECHNOLOGICAL CASE - STUDY

The Bio Intelligent Quotient (BIQ) House, a 15-apartment
four-sftorey residential building completed in April
2013 in Hamburg, Germany, claims fto be the first 100%
algae-powered building. Josef Hargrave, a consulfanf
on Arup's Foresight and Innovafion feam, believes thaf
"[bly producing foad and energy, and providing clean
air and water, buildings can evolve from being passive
shells info adaptive and responsive organisms - living
and breathing structures supporfing the cities of
tomorrow" (Future Timeline, 2013).

The ftechnology known as SolarlLeaf essenfially
creafes a phofosynthefic skin on the facade of a
building. The sysfem cultivates microalgae infegrated
into a total of 129 bioreactors over 200m” of “flat
panel glass bioreactors measuring 2.5m x 0.7m [which
generate] biomass and heat as renewable energy
resources. At the same fime, the system integrafes
addifional funcfionalitfy such as dynamic shading,
Fhermal insulafion and noise abatement The hearf of
fhe systemis the fully automated energy management
cenfre where solar thermal heat and algae are
harvested in a closed loop to be stored and used fo
generate hot water” (Arup, 2013).

It is believed that "such 'living' buildings could actually
produce more resources than they consume” (Future
Timeline, 2013).

© University of Pretoria

fig 73 BIQ House, (ARUP 2013)
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/4 TECHNOLOGY + ENVIRONMENTAL
STRATEGY

741 TECHNOLOGY

The structural approach for the historical intervention
is fo implement a fhree-dimensional strucfural steel
grid around and over same of the ruins. This grid allows
for any new facilities to be liffed off of the ground,
which is ifself subjecf fo a continuing and layered
process of enfropy which must nof be disfurbed, if
possible. The steel grid, which is bolfed fogefher,
can be disassembled for adaptive reuse in the
fufure, also out of sensifivify fowards fhe industrial
heritage. The sfrucfure avoids touching the historical
fabric where possible, to maintain an independent
narrative idenfify. This primary strucfure supporfs
the secondary sfructure of purlins and cladding rails,
which in furn support the tertiary rigid foam insulafion
and weathering steel cladding. Alternafively, the sfeel
grid has fimber infill which shades the glazed or open
edges where appropriafe.

Among the ruins the fecfonic language becomes
infegrated and fransformed info fhe new synthefic
landscape. Taking a lead from the spacing of the
historical concrete columns, the new steel sfructure
merges with the geomorphological synthefic landscape.
The deepening of the constructed wefland and fthe
excavafion of the aquaculture fanks has produced a
large quantity of soil fo be confained by refaining walls
to form the lower part of the synfhefic landscape.
Brick and concrete are used fo support the fhresholds
occurring through and underneath this new landmass.
As the upper porfion of the synthefic landscape, a
steel sheet roof hovers slightly above the landmass
and shades fhe social areas. Where direct sunlight
is required for production, polycarbonate sheeting is
alternated with the steel roof sheefing. The flaf steel
sheeting joinfed with up-stand seams is supportfed by

g

- v

bamboo ply placed on fop of the purlins. This provides
a susfainably sourced structural support for the roof
sheeting but also adds some insulation fo prevent the
steel sheefing from radiating solar heat down info the
public areas

Tanked concrete basement consftruction is utilised
for the aquarium, which is dug down info the earfh
Concretfe column fins framing the aquarium display
exfend out from fthis basement where they become
sculpfed fo form a public seating edge clad in fimber
These concrefe columns reach up fo support fhe
social spine on fthe first floor on the norfthern edge
The bridge belonging to the sfrucfure and exfending
toward the landscape is of steel construction, and its
supporfing vierendeel fruss forms the balusfrades

The detailing of the secfion running through the
aquarium, the northern restauranft edge, fhe
aquaculture production pods and the mulberry fields
displays fthe enfire range of exchanges befween
the different conceptual landscapes. The historical
landscape is expressed fechnologically fhrough fhe
exchanges befween new indusfry and the synthefic
landscape. The new production facilitfy is located
where the previous kiln firing ovens used fo be. The
foofprint is reused and remembered by the surface
freatment of bricks found on site. The fransifion
from the refained concrefe slabs fo the syntheftic
landscape expresses an exchange with fhe new activity
of producing mulberries surrounded by ofher fauna
and flora. The concrete pods hosfing the aquaponics
of the productive landscape has a steel edge coping
An exchange between tecfonics and production occurs
when the steel is allowed to rust and decay, releasing
iron slowly info the soil fo meet the nufritional
requirements of the mulberries. The rust stains
on fhe concrete surface illustrafte fthis exchange,
and indicate the dynamics of naftural processes in
architecture After a couple of decades, once the steel
has degraded foo much, if may be replaced with new
coping or, depending on the operafional state of the

© University of Pretoria

facility, be kept in ifs enfropic stafte to allow for a
new layer of development.

742 ENVIRONMENTAL STRATEGY

The thermal mass of the concrefe shell of fthe
producfion ponds allows for a consfant and reqgulated
infernal climafe. Adjustable louvres shade fthe
polycarbonate sheeting during summer fo prevent
overheafing of the infterior, while allowing for direcf
solar gain during winter, and confinued production
of filapia fhroughout the colder months. Geothermal
pipes embedded fhree mefers down into fhe landmass
of the synfthefic landscape provide these pods with a
regulated supply of fresh air

Ecological exchanges occur with the social spine on the
northern edge af the wetland, where birds and insects
can fake shelfer among the vegefated areas. Here
bioconcrefe is used fo promofe the growth of moss and
lichens. Environmental exchanges are described as part
of fhe passive environmental strategy. The biophysical
element of air is allowed to flow through the porous
northern facade intfo the shaded semi-exfernal space
of the restaurant. The permeable facade also allows
for a deeper visual connection between the public on
the upper level and the landscape across and below
it. The flat-panel algae photfobioreactors (FPBs) are
infegrated in series info the roof sfructure af the
northern edge, where solar panels are also mounted.
The algae FPBs filfer the sunlight into the resfauranf
edge. The exchange allows the algae to experience
photosynfhesis, while daylighting is extended for
the public. The franslucent and flexible silk texfile
suspended from fthe ceiling allows fhe public o choose
how much filfered sunlight they want to be exposed fo

The building is designed fto opfimise sun exposure aver
the entire public space during winter, up fo fhe edge
of the building on the ground floor. During summer
the detailing allows for a much greafer surface area
of shading



‘
UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

Q=P YUNIBESITHI YA PRETORIA

p—
=T
[ -
—
=
[ -
e
—
=
~
=

el

I — STRUCTURE

© University of Pretoria




.

UNIVERSITEIT VAN PRETORIA

UNIVERSITY OF PRETORIA

- @ YUNIBESITHI YA PRETORIA
— —

fig 75 Technical Detail Development, by Author 2013
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fig 7.6 Technical Detail Development, by Author 2013
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15 WATER SERVICES

Although fthe availability of fresh water is nof a
concern on fthis site due fo an abundanf, constant
groundwater supply, water conservation strategies
must still be employed. The excessive exfraction
of water from fhe water body may have unintended
environmental consequences, and the exploitaftion of
this natural resource must not be encouraged. It may
however be ufilised periodically for the initial filling
of the aquaculfure producfion fanks, which may then
begin to recirculate the water in the relatively closed-
loop system wherein the wafer may be condifioned fo
be appropriate for aquaculture. Affer inevitable water
losses during freatment and harvesting, the water
storage tanks which replenish the clean water tanks
may have to be slighfly supplemented with additional
water from the water body

The enfire building's water services for production
are infegrated. There are fwo primary clean water
supply sources: one is the reused water tower of
the old industrial heritage serving the hafchery and
cold-water ponds; the other is a new tower serving
the warm-wafer ponds and aquarium. The fertilised
waste water derived from fthe aguaculfure ponds
is fransporfed fto fthe centrally located drum filter
which separates fhe solids from the water. The
solids sludge is stored in an airfight container for

pe
é v

U
- v

crop ferfilisation purposes. The remaining water is
then pumped fo the algae planf, where if is circulated
Inside the photobioreactors which produce algae and
simulfaneously purify the water. The water is removed
from the algae biomass during the algae processing and
is passed through an ultraviolet (UV) filter to ensure
It Is disinfected against any microbial pafthogens. After
passing through an acfivated carbaon filfer, fhe water
Is refurned fo the primary water supplies.

During the rainfall monfhs rainwafer is harvesfed
from the sftrucfure's roofs. This prevents excessive
amounts of run-off which could lead fo flooding of
pedesfrian areas, and allows for the conservafive use
of water in public and privafe ablution facilities, change
rooms, and showers. The grey water from showers
and wash basins is collected, filfered and used for
irrigation. Black wafer from the ablution facilities is
fransportfed fo sepfic fanks fo be freated.

In the event of rainfall, water collected in the water
body slowly discharges through fthe consfructed
wefland, maintaining a constant water level with an
overflow leading fo a retention pond just west of if.
Any additional run-off in the case of heavy rainfalls
Is diverted foward the Apies River channel.

AQUACULTURE WATER SYSTEM

ALGACUL TRRE ARy SSBRtoria

.-f/"f'%g :

faganen Mw""/\'"“"': paat
SERI/MORI - CULTURE WATER SYSTEM
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fig 7.8 Water Services, by Author 2013
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fig 79 Technical Section, by Author 2013
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fig 7.10 Detail, by Author 2013
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fig 7.12 3D Section by Author 2013
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8. CONCLUSION

This disserfation is concerned with finding potenfial and opporfunity in the remnants and legacy of a Posf-
Industrial Latent Arfefact, by addressing issues of increasing urban populaftions and sprawl. If considers
ecological concerns as well as the pressures related fo the dependence on and consumpfion of global resources.
Through this process, if aims fo find a means fo re-regenerate the local and urban condifions and the qualify of
(sublurban life by re-conceptualising the sub-urban condition through integration with social-ecological industries
within local place-sourced potentials

It can be concluded that, by utilising regenerafive and resilience theory in conjunction with that of indusfrial
heritfage, a regenerative architecfure can be developed as 2 unique response fo a Posf-Indusfrial-Lafent-
Arfefact which provides a spafial inferface of hybridify for exchanges between people, nafural resources,
production and memory. If is posftulated that archifecfure can instigafte a culfure of involvement, contfribufion and
awareness, foinfegrafe people with their own life-giving processes in order to become liberated from dependence
on centralised indusfries, by infegrafing them with decenfralised micro-scale production processes of food,
energy and high-value products. The architectural process and design response developed in this disserfation
identifies that archifecture can establish an interface between people and natural resources, where social
inferaction is advocafed as a crifical component in the success of the re-fypologised mode for decentralised
resource producftion within urban communities.

The sfudy has confributed to the development of regenerative design sftrategies for localised architectural
interventions, specific to fhose in the context of Post-Industrial Latent Artefacts and the transforming suburban
landscape. Industrial heritage was harnessed as a posifive actor for change toward resilient urban communities.
The integration of renewable resource production and recreational social space was investigated as a means fo
generate an architectural design capable of fransforming the suburban condifion for both human and non-human
species toward a healthier eco-system.

The exact strategies and design responses have nof been proven in practice, as this dissertation is a theoretical
investigafion. Practical experimenfations with fhe integrafion of public architfectural space and that of natural
resource producfion would have fo be investigated. There is still major pofenfial for the furfher integration
of producfive processes in public spaces shared by people and the ecological landscape, which can and must be
investigated

“Our livelihood is intimately tied to the food we eat, water we drink and places where we recreate.
That's why we have to promote responsibility and conservation when it comes to our natural resources.”
- Mark Udall «
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D. TSHWANE RSDF 2013 EXTRACTS

The following exftracfed material from the 2013
Tshwane RSDF will be crifigued and improved on where
seen relevant, as parf of the proposed urban vision
for the quarry sife

(TSHWANE REGIONAL SPATIAL DEVELOPMENT
FRAMEWORK 2013: Region 3)

-EXTRACTS FROM TSHWANE RSDF-
Sfrategy of the City of Tshwane

2.1.1 THE VISION

The vision of fthe City of Tshwane is fo become fhe
African Capifal City of Excellence. Seven sfrateqic
objectives have been identified in order fo respond
to the vision

1 Provide basic services, roads and stormwafer

2. Economic Growth and Development and Job Creation
3. Sustainable communifies with clean, healfhy and safe
environment and intfegrated social services

L. Foster Parficipafory Democracy and Batho Pele
(People First) principles

5. Promofte Sound Governance

6. Ensure financial sustainability

7. Organisational Development and Transformatfion

2.1.2 THE SPATIAL VISION

The Spatial Vision of the City of Tshwane is to conduct
infegrated planning, maximising on spatial efficiencies
for optimal service delivery.

This will be addressed through spatial interventions:
8Lh Addressing social needs

8Lh Restfructuring of a spafially inefficient City

84h Promotion of susfainable use of land resources
84h Stfrateqic direction around infrastfrucfure
provisian

8L4h Creating opportunities for bofth rural and urban
areas

(ng

2.1.3 GAUTENG SPATIAL DEVELOPMENT FRAMEWORK
The G2055 inifiative is an inifiafive aimed af
preparing the Gaufeng City Region for a populatfion
of approximafely 28 million people by 2055 The G2055
vision Is for Gaufeng fo have a sfrong knowledge
capital, be the hub of innovation fo Africa, be a
livable, prosperous, competitive, equitable, accessible
and sustainable City region. The inifiafive is spafially
addressed in the Gaufeng Spatial Development
Framework (approved in February 2011)

The Gauteng Spatial Development Framework (GSDF)
provides a common fufture spatial structure for the
Gauteng Province and is clear on the fact that growth
must be strucfured and directed; not merely accepted
and accommodated and fthus it informs and guides the
Tshwane MSDF with specific regard fo the location and
nature of the physical development in the province.

The RSDF and MSDF respond primarily fo:

84h Strategic Objective 2 (Economic growth and
development)

o Provide sfrafegic direcfion around infrasfrucfure
provision

o Guide developers and investors to appropriate
investment localities

o Compile rural development programmes fo improve
livelihoods and stimulate employment

84h Strategic Objective 3 (sustainable communifies
with clean healthy and safe environment and infegrafed
social services):

o Restructure the spatially inefficient Cify through
compacfion, densification and transport orienfated
development.

o Promote sustainable use of land resources

0 Manage growfth

The following five critical factors were identified in
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fhe GSDF:

84h Confained urban growth

8Lh Resource based economic development (resulting
in the idenfification of the economic core)

8Lh Re-direction of urban growth (stabilize /limit
growth in economically non-viable areas, achieve
growfh on the land within the economic growth sphere)
84h Protection of rural areas and enhancement of
tourism and agricultural related activities

8Lh Increased access and mobility

The primary structuring elements identfified within the
GSDF are those of

8L4h urban mixed-use activity nodes

8Lh open space and green sysfem

8Lh public fransit and movement roufes

8L4h urban corridors and activity spines

4.11.3 SUBURBAN DENSIFICATION ZONES

(density 10 - 200 units/ha)

Suburban Densification Zones are those existing
suburban areas where fhere is pofential for moderate
densification because of the area's sfrafegic location
within the city (within a 25 km radius of the CBD). This
zone makes for good application in areas fhat are
close to places of employment, major retail cenfres
and prominent fransport routes, but where it Is still
desirable and warranted to mainfain a suburban
character. These areas are indicated in yellow on the
Densification Map. The maximum densifies in these
areas will be restricted to 25 dwelling-units per
hectare. The exceptions will be fhe nodal areas within
the suburban areas were densities of up fo 200 units /
dwelling-units per hectare can be supportfed depending
on available public transport

Whereas the Concenfraftion and Linear Zones proposes
a partficular urban environment, both the Suburban
Densification Zone and the Low Density Zone are
distinctly suburban zones.

In Suburban Densification zones the core principles of



densificafion are:

84h Densification must confribute fo the provision of
lifestyle choices within the specific area, for example
provision must be made for all the lifestyle phases
from young working people and students, families with
young children, and elderly people,

84h Appropriate higher density housing opporfunities
at appropriate locations must be provided for all income
groups to pramote the aims of social infegration;,
8Lh Specific areas of opporfunity or need for
resfructuring should be idenfified (areas that should
not be densified for specific reasons should also be
identified),

84h Areas fargeted for densification should be
treated as whole environments, i.e. densification
should nof happen in isolaftion buf as parf of a larger
programme aimed af creafing a suitable high density
environment;

84N Areas ftargeted for densification should
be well served by public fransport, or have fthe
pofential fo be well served by public transport in
future. Pedesfrianisation musf be included info the
densificafion process;

8L4h Areas targefted for densification should be well
served by social facilities such as education, open
space, recreation efc. or should have the pofential to
be well served by social facilities;

840 Preserve and enhance open space, farmland,
natural beauty and crifical environmental areas;

84h Encourage community and stakeholder
collaborafion: and

84N Retfain, enhance and encourage culfural assefs.

The various housing and densificafion typologies musf
be employed in a structured manner within this zone,
with cluster housing and apartments located adjacent
to straftegic points within the neighbourhood such
as local nodes, public fransport facilities on a major
public transport route, education facilities and parks.
These developments will be subject fo urban design

(ng

principles and sitfe development plans

In essence, within this zone the urban form remains
the same as it currenfly is, only with an increase in
general densify and a change in typology and density
around sfrategic points within these areas.

2.5 ENVIRONMENTAL STRUCTURING CONCEPT

2.5 1HERITAGE AND CULTURAL SITES

Tshwane's urban form and idenfity is closely linked
to the influence of ifs natural and culfural elements.
The developed areas are infimafely infertwined with
large open spaces, creatfing a city with a unique
character. The spatial development of the cify should
confinue fo value tfhe role and prominence of fhe
natural environment that susftains and informs fhe
city. The natural structuring elements of Tshwane
are those physical features fhat have to a greaf
extent influenced the historical growth and sefflement
development patfern and thaf have an important
ecological role to play in the ecological infegrity of
the metfropolitan area

With regard fo fhe culfural heritage of fthe cify,
conservation worthy, disfinct/unique areas reflect the
conftinual changes in the socio-economic stafus, value
systems, lifestyles, habifs, aesthetic criteria and
social inferactions of their inhabitants over decades
and somefimes cenfuries. They are therefore imporfant
elemenfs of the communifty's collective memory and
their sense of idenfity. The uniqueness of fhese
areas, which has arisen from the unigue geographical,
topographical, social, culfural, political, historical,
economic and ofher circumstances in which they were
developed, has the pofential of affracfing both locals
and fourists, and inspiring fufure developments

In terms of the culfural heritage of fthe city, certain
areas are identified as unique areas, including fthe
Union Buildings Precinct, Church Square, Marabastad,
Bryntirion/Lisdogan Park/Eastwood and Irene Village.
Precinct plans must be compiled for these areas to
defermine in detfail which features (topographical
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characterisfics, landscaping, layout elements, land
uses, activifies, structures, architectural features,
etc) make each of these areas unique and conservation
warthy, and compile a set of development guidelines,
controls and incentives aimed af the preservatian,
enhancement and ufilisation of fhose feafures and
further development of the areas.

Special sites such as memorials, gardens of
remembrance, walls of remembrance, markers,
tfriumphal arches, water feafures, monuments,
staftues, museums, forts, bafttlefields, cemeteries,
mausaleums, cenotaphs, efc. that symbolise people's
values, beliefs, aspirations, imporfant personalifies
and important hisforical events are needed. I is
partficularly important for Tshwane, which houses the
Capital of Soufh Africa, fo project the image of the
enfire nation and fo reflect, therefore, the values,
beliefs, hisfory, achievements and aspirafions of all
South African racial, ethnic, religious, gender and
ofher culftural groups.

The heritage, both nafural and culfural, is a valuable,
finite, non-renewable and irreplaceable resource which
musft be carefully managed. Every generafion has a
moral responsibility fo act as a frustee of the natural
and culfural heritfage for following generafions.
In a spatial context, areas with distinct and unigue
characfer, as well as places and sfructures of definife
historical, aesthefical or symbolical merit have to be
conserved in order to:

84h provide the necessary link between fhe cify
and ifs pasft, as well as current residents and fheir
ancestars

84h create a sense of place

8Lh establish a system of lasfing poinfs of reference
84h nourish the sense of belonging fo the cify and
boost fhe civic pride

84Lh enhance fhe uniqueness, identify and
affractiveness of the cify.

2.5.2 OPEN SPACE AND CONSERVATION AREAS



A well-defined open space network is an important
and infegral parf of the Spatial Development Concept
of the MSDF.

The Tshwane Open Space Framework (TOSF) was
approved in November 2005. The Framework will need
to be reviewed and updated fo include the newly
incorporafted areas of Tshwane.

The development of an open space nefwork is an
infegral part of shaping fhe city. Ecological resources
are irreplaceable and should thus be one of the major
structuring elements guiding the development of
the city instead of unplanned urban growfh ftaking
precedence and open space becoming merely land fthat
is not desirable for urban development and fhus ‘left
over' space. An imporftant sfep in shaping urban form
is thus the defermination

of an open space nefwork, which contfains nafural
processes and systems.

The open space nefwork is concerned with the spatial
structure of green areas in the urban landscape and
with all planning activities that are essential fo creafe
condifions for green areas fo perform ecalogical
services and to confribute fo the quality of urban
life. It is fhus used fo indicafe the posifion of green
areas In fhe urban landscape. As such it has spafial,
social and technical dimensions. An open space nefwork
is also a planning concept, indicating the infention
to develop planning and management tools for the
structural role of green areas in the urban fabric and
the urban organization.

An open space nefwork confains not only fhe elements
that constitute the open space in ifself (vegetation,
water, animals, natural materials etc.), but above all
how the various open spaces are shaped in relafion
to fhe concepts of disfribution and organizafion, fo
form a system of open spaces. An apen space nefwork
incorporaftes a wide variefy of open spaces info one
system. Open spaces cease to be discreet elemenfs
within the city buf togefher form a nefwork in which
each component confributes to the whole.

It musf be stressed fhat an open space nefwork
does nof focus only on 'green’ spaces, but also on

(o3

more urban or ‘brown’ spaces as well as spaces fthat
confribute to the place-making of the city.

From a city-planning perspecfive open spaces have
various imporfant functions:

Residential {within the natural areas where you find
irreplaceable, important and highly ecological sensitive
sites) Environmental Development or service centres
aimed at the local market, and which are sifuafed
at a service delivery centre or cenfral place fo the
community.

Estafes where the primary focus is fhe conservafion of
the natural resource {open space). Conservafion in this
sense must not be seen as only protfecting special or
sensitive environments, but conserving open space as
a valuable resource ifself. The residential development
Is seen as a mechanism fo profect and enhance the open
space characfer and not as an end in ifself. Special
condifions shall apply in the consideration and approval
of such developmenfts, including the following: Dwelling
units shall be grouped fogefher in as few clusters as
possible, a Sfrafegic Environmental Assessment shall
be done fo determine the open space, the position of
the clusfers, fhe position of ancillary uses, roads;
conservafion conditions shall be strictly adhered to;
conditions shall be set for the design, character and
overall relationship with ifs environment.

MIXED USE

8Lh Refers to land uses such as offices/commercial/
residential/ industrial/retail/enfertainment/
institutional ect. If also refers to a mix of uses within
a specific area (node or corridor). The advantage
of mixed uses is that access and convenience are
increased as transportafion distances are decreased
The combination depends on the specific area. A
mixed-use could refer to refail at streef level,
institutional on the floor above and residential on the
upper floors, or only use per erf. Principles regarding
refail, commercial and indusfrial uses / rights are still
applicable as indicated in this document. Mixed land use
in an indusftrial area could include industry, commercial
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and retail uses.

2.5.3.4 Vision
The framework formulated for the Tshwane Rural
Component will:

8L4h Ensure food security by maximizing fhe use and
management of nafural and other resources

84h Create vibranf, equitable and sustainable rural
communities

840 Confribute fowards fthe redistribution and
sustainable use of all potenfial agricultural land.
84h Support rural economies through agriculfure
and, where possible, through mining, fourism and agro
processing

8L4h Create employment and business apporfunifies
for the existing rural populafion.

84h Aim fo prevent nafural disasters like erosion and
pollution and other detrimental effects on natural
resources.

8L4h Formalize residential settlements according fo
the Rural Component Framework

84h Provide accessibility fo community facilities, work
opporfunifies and housing for all.

84h Mainfain accepfable standards for roads and
ofher modes of transporf.

8Lh Provide public fransport as a service in the more
densely populated rural areas.

8Lh Identify mulfi-purpose community cenfres
to provide for business, medical, educational,
recreafional, social and other needs at the mosft
optimum and accessible locations.

8Lh Address adequafe and respectable services fo
improve living condifions.



E. NIZHNY TAGEL CHARTER

THE NIZHNY TAGIL CHARTER FOR THE INDUSTRIAL HERITAGE
July 2003

TICCIH is the world organisation represenfing industrial
heritage and is special adviser fo [COMQGS on

indusfrial heritage. This charfer was originated by TICCIH and
will be presented fo ICOMOS for

ratification and for eventual approval by UNESCO.

Preamble

The earliest periods of human history are defined by fhe
archaeological evidence for fundamental

changes in the ways in which people made objects, and the
imporftance of conserving and studying

the evidence of these changes is universally accepted.
From the Middle Ages, innovafions in Europe in the use of
energy and in frade and commerce led fo a

change fowards the end of the 18 th century just as profound
as that befween the Neolithic and

Bronze Ages, with developmenfs in the social, fechnical and
economic circumstances of

manufacturing sufficiently rapid and profound fo be called
a revolufion. The Industrial Revolution was

the beginning of a historical phenomenon that has affected
an ever-greafer part of the human

population, as well as all the ofher forms of life on our
planef, and that confinues fo the present day.

The material evidence of these profound changes is of
universal human value, and the imporfance of

the study and conservation of this evidence must be
recognised.

The delegates assembled for the 2003 TICCIH Congress in
Russia wish therefore fo asserf that the

buildings and sfructures built for indusfrial activifies, the
processes and fools used within them and the

towns and landscapes in which they are locafed, along with
all their other tangible and infangible

manifestafions, are of fundamental importance. They should
be studied, their history should be faught,

their meaning and significance should be probed and made
clear for everyone, and fhe most

significant and characteristic examples should be idenfified,
protected and mainfained, in accordance

with the spirit of the Venice Charter [1], for the use and
benefit of foday and of the future.

1. Definition of industrial heritage

Industrial heritage consists of fhe remains of industrial

culture which are of historical, fechnological,

social, architectural or scientific value. These remains
consist of buildings and machinery, workshops,

mills and factories, mines and sifes for processing and
refining, warehouses and stores, places where

energy is generafed, fransmitted and used, fransporf and
all ifs infrastructure, as well as places used

for social activities related fo industry such as housing,
religious worship or education.

Industrial archaeology is an inferdisciplinary mefhod of
studying all the evidence, maferial and

immaterial, of documents, arftefacfs, sfratigraphy and
structures, human sefflements and natural and

urban landscapes [2], created for or by industrial processes
It makes use of those methods of

invesftigafion fthaft are most suifable fo increase
understanding of the industrial past and present.

The historical period of principal inferest exfends forward
from the beginning of the Industrial

Revolution in the second half of the eighfeenth century up
to and including the present day, while also

examining ifs earlier pre-indusfrial and profo-indusfrial
roots. In addition it draws on fthe sftudy of work

and working technigues encompassed by the history of
fechnology

2. Values of indusfrial heritage

[. The industrial heritage is the evidence of activities which
had and continue to have profound

historical consequences. The mofives for protecting the
industrial heritage are based on the universal

value of fthis evidence, rafher fhan on fthe singularify of
unigue sites.

[l The industrial heritage is of social value as part of the
record of fhe lives of ordinary men and

waomen, and as such it provides an imporfant sense of
identity. It is of fechnological and scienfific

value in fthe hisfory of manufacfuring, engineering,
construction, and if may have considerable

aesthetfic value for the quality of its architecture, design
or planning.

IIl. These values are intrinsic to the site itself, its fabric,
components, machinery and seffing, in the

industrial landscape, in written documentation, and also in
the infangible records of indusfry contained

in human memories and customs.

V. Rarity, in terms of the survival of parficular processes,
sife typologies or landscapes, adds

particular value and should be carefully assessed. Early or
pioneering examples are of especial value
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3. The importance of identification, recording and research
I. Every ferritory should identify, record and profect the
industrial remains that it wants to preserve for

future generations

Il. Surveys of areas and of different industrial fypologies
should identify the exfent of the industrial

heritage. Using this informafion, inventories should be
created of all the sifes that have been identified

They should be devised to be easily searchable and should
be freely accessible fo the public.

Computerisation and on-line access are valuable ohjecfives.
IIl. Recording is a fundamental part of the study of industrial
heritage. A full record of the physical

features and condition of a site should be made and placed
in a public archive before any

inferventions are made. Much informatfion can be gained If
recording is carried out before a process or

site has ceased operatfion. Records should include
descriptions, drawings, photographs and video film

of moving objects, with references fo supportfing
documentafion. Peoples’ memories are a unique and
irreplaceable resource which should also be recorded when
they are available.

IV. Archaeological investigation of historic industrial sites
is a fundamental fechnique for their study. It

should be carried out fo the same high sfandards as fhat of
sites from other historical or culfural

periods.

V. Programmes of historical research are needed fo supporf
policies for the profection of the industrial

heritage. Because of the inferdependency of many indusfrial
activities, international studies can help

idenfify sites and fypes of sites of world imporfance.

VI. The criteria for assessing industrial buildings should be
defined and published so as to achieve

general public acceptance of raftional and consistent
standards. On the basis of appropriate research,

these criteria should be used fo identify the most important
surviving landscapes, sefflements, sifes,

fypologies, buildings, structures, machines and processes.
VII. Those sites and strucfures that are identified as
important should be protected by legal measures

that are sufficiently sfrong fo ensure the conservation of
their significance. The World Heritage List of

UNESCO should give due recognition fo the tremendous impact
that industrialisation has had on

human culture.

VIIl. The value of significant sifes should be defined and
guidelines for fufure infervenfions



established. Any legal, administrative and financial measures
that are necessary fo maintain ftheir

value should be puf in place.

IX. Sites that are af risk should be idenfified so fhat
appropriate measures can be taken fo reduce that

risk and facilitate suitable schemes for repairing or re-using
fhem

X. International co-operation is a particularly appropriate
approach fo the conservation of the industrial

heritage through co-ordinafted initfiafives and sharing
resources. Compatible criteria should be

developed fo compile international inventories and databases.
L. Legal profection

|. The industrial heritage should be seen as an integral parf
of the cultural heritage in general.

Neverfheless, ifs legal protection should take into account
the special nature of the indusfrial herifage.

[t should be capable of protecfing plant and machinery,
below-ground elements, standing structures,

complexes and ensembles of buildings, and indusftrial
landscapes. Areas of industrial waste should be
considered for their pofential archaeoclogical as well as
ecological value.

[I. Programmes for the conservation of the industrial
heritage should be infegrated info policies for

economic development and infto regional and naftional planning.
[Il. The most important sites should be fully protected and
no inferventions allowed that compromise

their historical integrity or the authenticity of their fahric.
Sympafhefic adapfation and re-use may be an

appropriate and a cosf-effecfive way of ensuring fhe
survival of industrial buildings, and should be

encouraged by appropriate legal controls, technical advice,
fax incenfives and grants.

IV. Industrial communifies which are threatened by rapid
sfructural change should be supporfed by

cenfral and local government aufthorifies. Pofenfial threafs
to the industrial heritage from such changes

should be anticipated and plans prepared to avoid the need
for emergency actions.

V. Procedures should be estahlished for responding quickly
to the closure of important indusfrial sites

fo prevenf the removal or desfruction of significant
elements. The competent aufthorifies should have
statufory powers to infervene when necessary fo profect
important threatened sites.

VI. Government should have specialist advisory bodies that
can give independent advice on quesfions

relating fo the profection and conservation of industrial
heritage, and fheir opinions should be sought

on all imporftant cases.

VIl. Every effort should be made to ensure the consultafion

g
and parficipation of local Communities in
the profecfion and conservafion of their local industrial
heritage.

VIII. Associations and societies of volunteers have an
important role in identifying sites, promofing

public parficipafion in indusfrial conservation and
disseminafing information and research, and as such

are indispensable actors in the theatre of indusfrial heritage.
5. Maintenance and conservation

I. Conservation of fthe industrial heritage depends on
preserving functional integrity, and inferventions

to anindusftrial sitfe should therefore aim fo maintain this as
far as possible. The value and authenficify

of an indusfrial sife may be greatly reduced if machinery or
componenfs are removed, or if subsidiary

elements which form part of a whole sife are desfroyed

Il. The conservation of industrial sites requires a thorough
knowledge of the purpose or purposes fo

which they were puf, and of the various indusfrial processes
which may have faken place fhere. These

may have changed over fime, buf all former uses should be
examined and assessed.

Ill. Preservation in situ should always be given priority
consideration. Dismantling and relocating a

building or strucfure are only accepfable when fhe
desfruction of the sife is required by overwhelming
economic or social needs.

IV. The adaptation of an industrial site fo a new use fo
ensure its conservafion is usually acceptable

excepf in the case of sites of especial historical significance.
New uses should respect fhe significant

maferial and maintain original patterns of circulation and
activity, and should be compatible as much

as possible with the original or principal use. An area fhaf
inferprefts fhe former use is recommended.

V. Continuing to adapt and use industrial buildings avoids
wasting energy and confribufes fo

sustainable development. Industrial heritage can have an
important role in the economic regenerafion

of decayed or declining areas. The confinuity that re-use
implies may provide psychological stahility for

communities facing the sudden end a long-standing sources
of employmenft.

VI. Inferventions should be reversible and have a minimal
impact. Any unavoidable changes should be

documented and significanft elementfs that are removed
should be recorded and stored safely. Many

industrial processes confer a patina that is integral fo the
infegrity and inferest of fhe sife.

VIl Reconstruction, or refurning to a previous known state,
should be considered an excepfional

infervention and one which is only appropriate if it benefifs
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the integrity of the whole sife, or in fhe case

of the destruction of a major sife by violence.

VIII. The human skills involved in many old or obsolefe
industrial processes are a crifically important

resource whose loss may be irreplaceable. They need to be
carefully recorded and fransmifted fo

younger generations.

IX. Preservation of documentary records, company archives,
building plans, as well as sample

specimens of indusfrial producfts should be encouraged.

6. Education and training

I, Specialist professional fraining in fhe mefhodological,
theoretical and historical aspects of indusfrial

heritage should be faught at technical and university levels.
Il. Specific educational material about the indusfrial past and
its heritage should be produced by and

for sfudents af primary and secondary level.

7. Presentation and interprefation

I. Public interest and affection for the indusfrial heritage
and appreciation of ifs values are the suresf

ways to conserve it. Public authorities should actively
explain the meaning and value of industrial sifes

through publicafions, exhibitions, television, the Infernef and
other media, by providing sustainable

access fo imporfant sifes and by promofing fourism in
industrial areas.

Il. Specialist industrial and fechnical museums and conserved
industrial sites are both important

means of profecting and interprefing the industrial heritage.
lll. Regional and international routes of industrial heritage
can highlight the confinual fransfer of

industrial technology and the large-scale movement of
people that can be caused by it.

[1] The ICOMOS "Venice Charter for the Conservation and
Restoration of Monuments and Sites’, 1964

[2] For convenience, ‘sites’ will be taken fo mean landscapes,
complexes, buildings, structures and

machines unless these ferms are used in a more specific way.
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