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Entering the small coastal town of Kleinmond, 
an alienated building caught my eye, standing 
out against the majestic Kogel berg 1\fountains. 
l ntrigued by this stark contrast, l embarked 

on a new journey to explore the ambivalence 
of this mundane waste-handling centre on t11e 
edge of the spectacular Kogclherg Biosphere. 

My ga7.e shifted between the pictureslJUe 
environment, the waste centre, the adjacent informal 

settlement and the more affluent community across 
the main road; four worlds literally within a radius 
of a few hundred meters. I saw small children 
playing in the sand next to dumpsite and the older 
children using the taxi roundabout as a soccer field. 

Ir. was evident. that no public space was provided 
for this marginalised community. It moved me; 
this revealing of the harsh everyday realties. 
The isolation of the waste cent.re was evident. The 

ordinary, static industrial waste structure provided 
no sense of integration of people, or nature. 

I immediately thought that the waste centre needed 

transformation from a barren industrial space to a 
space which could alleviate contrasts and isolation. 

Paul Coelho's book The Alchemist, that I 
recently read, stuck with me. J ,ike the alchemist 
who transforms the ordinary into gold through 

magical processes of creation and transformation, 
I could sense how t11e waste centre could be a 
living alchemist, uansforming somed1ing that is 
marginalised and without value into something 
that is integrated and valuable. I imagined how 
the whole waste site could interact with the 

constant rhythms and movement of nature, 
waste and the people, and how the existing waste 
on t11e site can become a valuable resource. 

. 
111. PREFACE My Journey 

My journey is, therefore, also a dream:Thatthe waste 
site will give everybody that comes into contact 
with it the opportunity to become an alchemist who 
transforms; either by giving back to earth, making 

a living from the waste, by giving knowledge, by 
using knowledge, or just finding a space to he. 

As Paulo Coelho writes of the alchemist: "l 
see the world in terms of what l would like 
to see happen, not what it actually does". 
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. 
IV. ABSTRACT 

This disscrr.ation is a case study in revealing value in mundane residual waste infrastructure 
and waste materials. Our perception of municipal solid waste and drop-off sir.cs is that they arc 
unsightly and non-special parts of our everyday lives. '!'his is evident in their marginalization 

and seclusion from our urban, social, and natural environments. Alienated and shifted to 

the peripheries, our perceptions are unable to be challenged. The isolated spatial realities of 

these precincts reflect our societal ignorance, and the wasted materials our consumerist egos. 

The coastal town of Klcinmond in the Ovcrstrand Municipality contains the Klcinmond 
Waste Drop-Off and Transfer Station (KWDTS), which also serves the neighbouring 
coastal towns of Rooi !-'.Is, Pringle Bay and Betty's Bay. The above-mentioned issues are 

accentuated by the stark contracts between the KWD'J'S and its neighbouring picturesc.1ue 

natural environment (Kogelberg Biosphere) and informal and formal residential communities. 

Ir. is, d1crcforc, a case study that is adapted to become a Rcrsourccl centre that acts as an 
alchemist, who secs potential in these residual mundane spaces and materials and transforms it 
to become a valuable public resource. 1t demands re-imagination, as in true alchemic fashion. 

As stone can be transmuted into gold, the mundane can be transformed into the special. 

The proposed Re(Source) centre is envisioned to create new relationships with ·waste and its management, 

within and around the facility. Pocuscd on urban, social, and en vironmcntal connections, a cross-programmed 
landscape is designed to include the flow of waste, the flow of people, and the flow of nature. The existing will 
be transformed and adapted through the use of three spatial strategics; openness, movement, and integration. 
Constantly rn motion, the site will become a process in itself. As the spaces and architecture 

grows on a physical level, people will grow on a mental and socio-economic level. 

KEY WORDS 
Municipal solid waste, \\!aste-to-resource, Residual 

space, Residual materials, Integration, Movement, 
Transformation, Alchemy, Kleinrnond, \Vestern 

Cape 

PROGRAM 
\'{!aste Drop-off and Transfer Station, l\fatcrial 

Recovery Pacility, Knowledge and Education 
Centre, Job Creation and Skills Development 
centre, Workshops, Public and Social Space, 

Reclaimed ,\faterial and Second-hand shop. 

SITE 
Kleinrnond, Western Cape - \Vaste Drop-off and 

Transfer Station 



V. GLOSSARY 

RE[SOURCE) 

RESIDUAL 

WASTE 

ALCHEMY 

SEPARATION AT SOURCE 

INTERGRA TION 

TRANSFER STATION 

RECYCLING 

KWOTS 

IWMP 

MRF 

AND LIST OF ABBREVIATIONS 

The name of the project RelSourceJ refers to the idea of seeing value in everyday, mundane waste space and materials. 

l n the context of this paper, residual refers to leftover, alienated or unwanted spaces and materials. 

\X'aste refers to garbage, traditionally seen as useless materials from human production and consumption. It can be 
natural and man-made but. is limited to solid waste. This paper views waste a renewable resource for years to come. 

"A form of chemistry and speculative philosophy practiced in the Middle Ages concerned principally with discovering 
methods for transmuting baser metals into gold". 
The process of turning seemingly unvaluable resources into valueable resources. 

\'\!aste is separated at domestic homes, businesses and industries which is collected and processed at. JVfaterial Recovery 
Stations 

ln the context of this paper, it is the opposite of isolation. lt is a layered approach, including many processes on a 

memal and physical (spatial) level. 

i\ transfer station is a facility for temporary deposition of certain solid wastes. Its volume is reduced and it is 
relocated to a facili ty that processes the waste further or most commonly a landfill site. 

lt refers to the process of converting waste materials into new materials and objects. 

Kleinmond \v'aste Drop-off and Transfer Station 

Integrated \\7aste :Management. Plan 

Material Recovery Facility 



V I. LIMITATIONS AND ASSUMPTIONS 

The project's program calls for an interdisciplinary approach. Because it is related to waste management, it will require many professional such as struc­
tural and mechanical engineers, as well as waste, transport. and environmental specialists. The new nature of the project will also require policy and regu­
lation to change. For the purpose of this dissertation and design of the speculative project, focus ,vill be kept on the architectural aspects of the design. 

Western Cape e Overberg e Overstrand • Kleinmond • Cape Town • Hermanus 
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1.1 DEFINING THE ISSUE 
Residu al Space & Materials 

Waste, its ma,iageme,tt, and infrastructure is not 
typically associated with architecture and design, 
even though it plays a vital role in the shaping 
and planning of our cities and towns. The related 
residual waste spaces and materials are often 
marginalised and pushed to the peripheries of our 
cities and kept away from the broader public eye. 

A problem with this practice is that people are 
unable to recognise the important systems that 
manage the waste of our cities and we fail to 
grasp the vast amounts of waste that we produce 
as a society. We have alarmingly reached our 
planet's bio-capacity and are constantly dumping 
millions of tons of waste into our landfills 
and oceans each year, which have massive 
environmental and socio-economic implications. 

Furthermore, the isolated and unwelcoming 
'architecture' of these public waste facilities 
rarely make an effort to connect to soc iety on a 
spatial or social level. The solid waste programs 
seldom stretch beyond their core functions, and 
offer little or no opportunities for community 
and public engagement, which evidently create 
spatially and socially secluded environments. 

Literature confirms that 
(and should) contribute 

architecture 
solutions to 

can 
the 

above-ment ioned problems, and create new 

opportun ities 10 transform our negative 
perceptions, and generate social engagement that 
surround these facilities(Georgoul ias,et al., 20 l 5). 

It can therefore be said with confidence that 
the relationshjp between waste materials, waste 
infrastructure, society, and the urban and 
natural landscape needs critical evaluation. We 
should strive for a closed loop system where 
resources can remain within the economic 
cycle, rather than seeing the outcome of our 
consumpt ion (waste) as a worth less product that 
should be excluded from our economic systems. 

The objective is to use architecture to add 
value to these alienated industrial facilities 
and materials in order to promote healthier 
urban and natural environments, and social 
communities. Waste management sites should be 
transformed into productive cross-programmed 
landscapes that can connect to their surrounds 
by becoming an alchemist that reveals the 
value of these isolated spaces and materials. 

"Outsiders arc rarely allowed on-site. The design 
of the plants, which seldom involves architects, 
only increases this sense of alienation . Their 
bleak, unwelcoming architecture makes no 
gesture to connect with the public, visually of 
socially; they offer no amenities beyond their 

core function, no opportun ities for visitors 
or communities to engage, and only minimal 
integration with their build and natural 
surroundings." ( Villoria ,Kara, Georgou Ii as) 

1.1.1 Questions 

How can residual space, infrastructure, and 
materials be adapted into valuable resources? 

How can arch i tcctu re change the public's percept ion 
and relationship with waste and its infrastructure? 

How can architecture reconnect us with 
waste on a mental and physical level? 
How can arch itecture connect the alienated to 
the urban, social, and natural environments? 
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1.2 MACRO CONTEXT 
Landscape, Urban Social Narrative of Kleinmond 

The project is located in Klein mond, a sma II coastal 
town with a population ±l OOOOpeople. Kleinmond 
is located ± 100 km east of Cape Town, and 33km 
west of Hermanus, and is part of Overstrand 
Mun icipality with in the Overberg Region. 

The Kleinmond settlement is situated on the 
narrow coastal plateau between the Kogelberg 
Mountain range to the north; the mostly rocky 
coastline to the south; the Palmiet River to 
the west; and the Bot River to the east. These 
natural elements have been the main structuring 
factors that have influenced the urban growth 
and evolution of the town. The mountains 
and coast also play an important role in 
contr ibuting to the livelihood of Kleinmond. 
The UNESCO-declared Kogelberg biosphere 
attracts many tourists and holidaymakers, 
wh ich make up 40% of Kle inmond's residents, 
and cont ribute to the economic development 
of the town (ODP, 2012}. The Overst rand 
Municipality therefore places a lot of emphasis 
on the protection of the natural landscape. 

The layout of the suburban town follows an 
orthogonal grid pattern, wh ich is divided to 
the north and south by the R44 thoroughfare. 
Kleinmond, therefore, has two entrances and 
exits, which are anchored on the eastern end by 
the main beach and a business node . Surrounding 
f'ig.3. Klt'iumon<l Site ~lap 
(Sou ref': Autho 1•, 2017) 

towns such as Rooi Els, Pringle Bay, a11d Betty's 
Bay make use of Kleinmond as a commercial 
centre. The western part of the town lacks a 
gateway point, and this is where the Kleinmond 
Waste- Drop off and Transfer Station is located. 

The divided urban nature of the town has been 
greatly influenced by the group areas act of the 
1950s and has evidently created a racially,spatially, 
and economically divided community. Medium 
to high. predominantly white income residences 
are located to the south and northeastern side 
of Kleinmond. Very low to low income Protea 
Dorp is situated on the northwestern side of 
town and includes a rapid growing informal 
settlement on the western end of Proteadorp. 

A 2002 survey revealed Protea Dorp's 
unemployment rate of a massive 76 %, with 
residents fall ing within the low to middle 
skill range (ODP. 2012). Recent protests in 
September 2017 highlighted the community's 
need for loca l jobs after a cleaning tender 
was awarded to a company from Hermanus 
rather than Kleinmond (Hyman, 2017}. 
The protests a lso highlighted the community's 
need for housing whe n residents from Protea Dorp 
started to occupy the adjacent land on the slopes of 
the mounta in. This evidently reveals the constant 
tension between the protection of the natural 

landscape and the urban development of the 
town. According to the Overstrand Municipality 
"Biosphere reserves are tasked with becoming 
role-models of sustainability and demonstrate 
the balance between people and the environment 
to the benefit of both" (Overstrand, n.d.). 

1.2.1 Questions 

How can architecture become a role model of 
susta inabil ity to benefit both people (urban 
development} and the natural environment? 

How can architecture find common ground and 
attempt to bring together a divided community? 

How can 
livelihood 

architecture contribute to the 
of a vulnerable community? 
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1.3 MICRO CONTEXT 
Si t e choice and locat ion 

The pcojecr sice is locaced in che nortJ1-western 
side of the town at the Klci11mond Waste 
Drop-Off and Tmnsfec Scatioo (KWDTS). 

The location of the sire a, the periphery of 
the cown responds co the issue of residual 
alienated space. Ir also reflecrs how the 
marginali sed waste infrasrruccure ,s placed 
next ro a marginalised vulnerable community, 
commonly seen throughout che developing wo rld. 

The location of rhe 
natural) 
ability 

urban, and 
co re,·eal 

pocential cha, the 

site between the different 
social realities has the 

the true trn nsformative 
adapca,ion can provide. 

The Re(Source) centre has the oppom111ity 
ro become a fulcrum poim where these 
different realities can come cogecher. 
As the town is a thoroughfare and the KWDTS 
is at rhe enrrllnce and exist and adjacent re, the 
mau1 road, the opportunity exists for the cc.mre 
to become a gateway and novel lrndmark in 
K.1ei.nmond; a com01unity beacon d1at can be used 
to educate> inform, ,ind rr11n sform perceptions. 

The ex,suog function of die Waste-Drop and 
Transfer St:ltion acts as an imporwu driver in 
choosing th e s ite. As it alreMly receives w11ste 

from the surrounding towns such as Rooi Els, 
Betty's Bay and Pcingle Bay, a new material 
recovery facility ls justified, w1tich u1 turn 
becomes a valuable resource for the surcounding 
comn1t1nities, and there.fore ~n alchemist. 

Fig.5. lmmcdi:11e sitt' co1Hcx1. (Sc>u« c·: .1\111h<>r, 201 7) -
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SECTION 2 
DEVELOPING A PROGRAM 



2.1 OVERSTRAND WASTE NARRATIVE 

In 1998, The Dcparrmcnr of \\;,a1er 1\ffairs & 
Poresrry (DWAF) called for all landfills to close 
in che Ovecstrand area ln which Klejnmond js 
located. This requfred a regional solution, which 
emailed recycling ,11 rJ1e source projects, material 
reco,,ery faciLities, rransfcr stations, and a Reg ional 

Landfill now at Karwydeskraa l (!WOP, 2012). 

T n 2003/ 4 the Overstrand was the Provincial 
and National Winner of 1he Cle-Anest Town 

Compe1ition, whe re they received RI million 
from the Department of Eovironmental Affairs 

and Tourism (DEA1). The prize money was 
spenc on waste management and infrastructttce~ 
clc-ancr cnvironn,cnrs, education and awareness, 
waste minimisation and recycling, publicity, and 

'Operasic Mooirnaak' (Operation beau1ification) 
where funds were used to upgrade public places. 

1 n rhis process, more rhan 2000 people were 
employed. The Overstrand also accepted the 

nominatio n ro be included in rhe Western­
Cape Youth Jobs in Waste, which employed 
12 studems and 17 general workers, funded 

by the Deparrment of Enviconmenral ,\ffairs. 

The cleanest town compe1ition is a wonderful 

opporrunity to obrain funds and utilise these 
for rhc implemenrnrion of a new program at the 
adap1ed K\XiDTS. Zooming in10 Kleinmond, funds 

from 1he cleanest town competition were used 10 
rehabifaare its o ld hindfill inro a soccer astroturf 
and spom facility, located to the north of K\XIUTS. 

(lnregrnted \'\1aste Management plan of 2012.) 

The appropriarjon of waste materials is evidem 

throughout Kleinmood, where small enrreprenems 

make products from recycled and reclaimed 
riml.,er, tyres, geysers, paper and care!. This 
reveals dle innovative racrics of the res idents of 
Kleinmond to make a living from re usi ng and 
upcycling waste. Most of these entrepreneurs 

employ a small number of residents from Pro tea 
Dorp, and therefo re indicate their commitment 

10 support rhc livelihood of the communfry. The 
appropriation of waste is also evident throughouc 
Protea Dorp, where indi..-iduals reuse materials ro 

alter and add tc> their individual dwellings. The 

second-hand goods market is also very popular 
in the rown, and people from all over Kleinmo ,1d 
queue for hours 10 enter the popular charity 

shop, KAWS, which sells donated 'bric-a-br-~c·. 

Ir is eviden1 tha1 the Ovcrstraod has a s1rong 

commitment to \\1aste minimisation, thtough r.he 

implemenrarion of 1hesewasrc strategies. J\longside 
this, jobs are created , skills are developed, people 
are educated) :-1 .. nd a,varcncss is r-ajsed. Klcinmond is 
rhcrcfore a pe rfect site 10 impleme111 rhe programs 
of a mace,ial recovery faci ljry, composting statlon, 

knowledge ceorre, workshops, second hand shops, 
,1nd :l space where ~, communl()r can g;1ther. 

The Herm,u1us Material Recovery F:,cility was 
established in 2009, and now manages recyclables 

from the entire Overstrand region. lt includes a 
buy-back where waste pickers from surrounding 

rownships sort kitchen waste and sell i1 back to 
rhe Walkerl>ay Recycling companv. They have also 

implcmenred a Swop-Shop thar encourages children 
r<) swop waste for a rewards such as school supplies. 
These innovative programs wi ll be implemented at 

rhe Re(sou rce) centre, involving rhe abiliry to susrn.in 
rhe livelihood of che Protea Dorp community. 
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The well-known wasrc hierarchy, where "·astc 
avoidance is the most desirable option and dispos•I 

rhc leasr desimblc. Waste "'·oidance is a proactive 
approach at the "beginning of rhe pipe" to avoid 
the gener:ition of domestic and induscrial waste. 

The end gonl of implemenring waste avoidance 
is a long and difficult process and relies 

on che awareness :ind education of people 
ro minimise/ cut out waste production. 
The Re[Source] centre places huge emphasis 
on aware,1ess and education by making 

waste processes visible ro the pub~c as 
well as using waste as a building material. 

The long term p lan for the Re!SourceJ centre 
is ro fully implemenr a closed loop srsrem. 
There are rwo processes of minimising 
\\'aste in an effort ro reach the Liltimare goal 

of Zero-waste presented by the Overstrand 

1 ntegcated Was re J\lanagemem Plan of 2012: 

1. Separarion ar the source (Homes/ 
Busines~/ Industries) 

This process has slowly been implemented in the 

Overstrand. Ir starts with the individual, which 
requires education and awareness. le is therefore 
important for rJ,e re(source) centre ro invite the 

public to participate, faCLlitaced by architecnire. 

Designing a space thac is invitingand open can enable 
the public to learn about their waste production 
and the utilisation of rJ,e new valuable resources. 

2. Recovery and recycling for posr-collected 

waste & composing of posr collected 
garden waste. 

These arc rwo of rhe major waste processes thar 
will rnke place at the Re(Source] centre. A recovery 

facility ro process recycled kfrchcn waste as well 
as building rubble, and a composting and l)iogas 
function. With regards co the former,it will have rwo 

br'~nches leading off from chis process in an .1ttempr 
to reuse the valuable resources. [r will eid,er be 

sorted and collected b)' recycling companies where 
it will be processed off sice to become new products 
such :is composite plastjc decking, furnimrc ere. 

The second stream will utilise the waste in 

rhe immediate context of Kleinmond and its 
nearbr suuoundings. Recycled and recove,ed 

waste can either be used as building marerial~ 
111 the facility or sold and used around 
the faciliry by indj,,iduals or companies. 

The Re!Sourcel centre will attempt ro train people 
in using waste as a b,Lilding material, and to develop 

new systems as an ongoing process, revealed in the 
archirecture itself. After extensive inrerviews wirh 
rJ1e councillors of Kleinmond (Fanie Krige a11d Gran 

Cohen) as well as residenrs from Prorea Dorp, ir was 
dear chat che provision of jobs is a pressing issue. 

The Re[Sourcel centre will address chis 
issue by becoming job crearjon and skills 

development faciliry ,n its new funcrion~ 

and io the wa)' that it is constructed. 
Wasre m,nerials can also be used by the communiry 
of KJeinmond co design new creative products 

u1 the workshops located on site. Nor only does 
chis encourage creauv,ry and contribute ro the 

ongoing research in using waste as a resource, but 
ir .:i lso conrributes ro the economic, imeHectual, 
and spiritual livelihood of the community. 

The residents and councillors enrhusiascicall)' 

supporrcd rhe idea of artisans making products 
from waste in workshops, and selling rhese 

at the markets and smaU affordable rcntable 
shops rJ1at are provided on sice. Tou,ists makjng 
up 40% of the town population arc potcnti,il 

buyers and the architecture of the Re(Source] 

centre attempts co draw in these clients. 

t\s constant development rakes place, individuals 

will have rhe ability to extend and dcv<:lop their 
businesses, and arcbicecntre wilJ gcow along with ic. 

Table 1 indjcares the average amount of available 
recoverable materials in chc Ovcrstrand wasre 
stream. In conjunction wirh this thi~ c:,ble, one 

can read Table 2 which indicates that only 10% 
of rhc av11ilabk materials are actually recovered at 
the Hermanus and Gansbaai Materials Recoven• 

facility which is only 4% of rhc waste stream. 

According ro the IWMP, this is a resulc of lack 

of awareness and education abouc waste. Tl1is is 

a programmatic and archjtcccural opporninir)' 
rhar will be addressed in rhe dissertation. 

1r i~ clearly evident rhar rhere are vast amounrs of 
waste tharare norrecovcred,and again rhis highlights 
the relevance of providing a recovery facility at the 
existing K\'ilOTS. However, I belje,'e chat it is not 



only a was te issue but also a spMial, urban, and 
socio- economic issue. Awareness should be raised, 
communities shou ld benefit from chis system and 

ma,ginaliscd spaces should be reconnected with MainTOWl'I SUb-3rt8 ~r1icip3t1na PAPER/ PLASTIC GLASS METAL 

our urban and natural e1w·ii:onment by transforming 
Waste (t/a) CARO (t/a) Ct/•I (t/•l 

(t/a) 

valuable wasted physical and spacial resources. Kleinmond 3565.22 149.74 27.81 94.12 14.26 
Klolnmond Ptotea Oorp 4 .56 0.19 0 .04 0.12 O.Q2 
Belly's Bay 204.85 8 .60 1.60 5A1 0 .82 
Betty's Bay Klipkop 58.10 2.44 0.45 1.53 0 .23 
Betty's Bay Sunny Seas Estates 92.82 3.86 0 .72 2.42 0 .37 

Pringle Bay 534.16 22.43 4 .17 14.10 2.14 
Rooi El$ 51.46 2.16 0.40 1.36 0.21 
TOTAL 4511,17 188.78 35.19 119.06 18. 32 

Hermanus Herma nus, Mount 6480.16 238.97 44.38 150.21 22.75 
Pleasant, Voelklip 
& Zwellhle 

Gansbaai Gansbaai, 2030.62 85.28 15.84 53.61 8.12 
81ompark, Die 
Kelde,s, 
Groenewatdskema, 
Perlemoenbaai 

TOTAL Entire RegiOn 22980.18 965.17 179.25 606.68 91.92 
Table, 1: 1\vcragc amount Overstrand 

o( available- mat<.·.riaJ in area 
1he Overstr.1nd waslc 

str~am. (J\V~IP, 2012) 

Recovery PAPER/CARD PLASTICS GLASS METAL 
Activity (t/a) (t/a) (t/a) (t/a) 

Gansbaai 23.41 12.45 12.97 26.88 
MRF 

Hermanus 573.55 158.43 421 .51 88.71 

'fi1blc 2: Table 2: 
MRF 

:O.btcrials actually Walker 226.48 199.68 47.36 952.39 
rcc0\·c1-ed at 1he 

Bay 
H e 1'1nll\\1t1 .-.ud C.;111$b::t~i 

~!RF,. (IWMP, 2012)v Recycling 
TOTALS 823.44 370.55 481.84 1067.98 



Pi~9. The I lt•,·m:ums ~(RF tteyding sotting 
com-e>·or belt loc:atcd Oil i.Ju• mezz:anine lc\"t('I 
wi1h.in a shed (Som·ce: Amhol', 20 17). 

Pig .10. Cardhoa,'<l baling process at the 
f-lcrm:anus MRF' (Source: Atnhor, 2017). 

Fig, 11. Sh oof.s from recycling couveror belt 2 1 

th~ I IC1'1n.11ms ~fRF (Soun:~: Author, 201 i ). 





2.2 WASTE: A HUMAN CONSTRUCT 

Emphasis on urbanisation, industrialis~rion, 
mass production, and the co11sumccist cul ru.rc 
are all ma11-made systems that have massive 
dcstrucrivc cnvi.ronm.cnrnl impacrs. Our natural 
resources are in a sra re of depletion, and in 
2000, the earth reached l.2 times its biocapaciry, 

with the consrruction industry being one of the 
biggest culprits (Bahamon & Sanjines, 2008). 

Not o nly are we exhausting our natural 

resources, but we arc also producing millions of 
tons of waste each year. These end up on our 

landfills and buried underground for centuries 
to come, kept 'o ur of sight, om of mind'. 

Landfil ling waste is • problem:,tic :,nd 
unsustainable system~ as it releases toxins from 
waste into our soils and ground water, becoming an 
enviroomenral hazard. The landfilling of organic 
wasrc material rc.majns a problem as mcthaoc, 
a greenhouse g:,s, is released in ro the air, which 
is 2S times more powerful thai1 carbon dio,ode. 

This contributes hugely to global climate change 

issue. Landfills also change the natural habirots 
of our species and have a negative impact 

on our biodiversit)' for generations to come. 
ln nature, the concepc of waste does not 

exist, and the processes and organisms 
that b reak products down, form nutrients 

to suppon the next cycle of production. 

'Waste' is valuable and chereforc ensures srnbifay 

and sustainability in natural systems. Man­
made systems o f waste production and disposal 
on [he other hand, remain in a system where 

valm1ble matter and ene rgy is lost forever. 
This creaces massive financial implicatjons 
and places huge strrun oo o ur governmenrs. 

ln 2016, 1.8 tril lion kilogrruns of waste was 

generdted ,n the world and will amount to costing 

more than R494 rcillioo by 202S (infrastrucrucene. 
ws). Accord ing re, a report by the World Bank, 
South t\frica produces l0S mjllion tonnes of waste 

every ye:1 r, which is rhe 15th highesr rate jn the 
world (infrastrucrurene.ws). The shocki ng figure 
means that each South Africa,1 produces 25 tonnes 

of waste in their li fe time (Daily Maverick,Jan 2017) 

According ro Bahamon (200S), rhe solution is 
tiot to blame and undermioe the technological 

progress rhM we have made in the past 
cenrury with reference to industrialisation and 

rhe advancement of technology. Rather, we 
shou ld gain an understanding and awareness 

of whar we produce through our functionu1g. 

We have to try to prevent dead landfill waste 

rhrough the use of more appropriare systems 

of placi11g the waste back into a living and 

closed loop system diat fits ,nro rhe circu lar 
economy. This is not a n immediate change and 
shift, bur a process towards the zero-w,ste life. 

The Re[SourceJ cenu:e will respond to this notion, 

becoming:, ph:,sed devdopmen t with the end goa I in 
mind, to ultimately have no landfill wasce. This also 

means that the spatial reality of waste centres muse 
changet as jr wil l tequire a more hoJistic approach 

to waste management that benefits all levels of 

social, economic, environmenr,1,l, urban reallrles. 



2.3 THE LINEAR AND THE CIRCULAR ECONOMY 

The Linear economy has been the widespread 

model for managing wasre and uses the "rake, 
make, dispose" approach. Jr sees the outcome 

of our consumption (wasrc) as a worrhless 
producr that should be excluded from our 
econo1nic system, as it does not fall into the 
natural resource or desired product category. 

This is the sysrcm that rbe wodd 
has been foUow,ng for man~, years. 
We need a shift in OU( thinking, 
perceptions, and sparial realities. 

The circular economy is based on a closed loop 
system whe(e wasce maceria1s are reused, recycled, 
reclaimed, and regeaen\ted ro remain within the 
Oow of rhe system rarher than being discarded. 
Ir secs wasrc as a renewable resource and 

focuses on envlronmenral, sociaJ, and economic 
susrainabilir)': cnviroLunenral as ir reduces 

pollution and waste; social as it can create low to 

high slcillcd jobs through die cccovecy of waste; 
and economic 11s it can cre:ne :Ln economic return. 

Although South Afric:, only recycles <1bour 10% of 
waste it pcoduces, it (recycling) pushes about R8.2-
billion worth of resources back into the South 

African economy every rear (V:d. Merwe, 201 7) . 

Ir also has a spatial responsibility to iJ1corpom1c 
w;lste m}1n~gemenr structures back lnro our urban 

em,ironments. Secluded and alienated waste 

spaces en force the idea of the linear economy, 
where wasre is kept 'out of sight, out of mind'. 

The materia ls and ~paces should be seen as valuable 
r.esourccs for the present and fmure generations. 
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c~,, co1u,·ib\1tt 10 e1wit<>11me-1HaJ. <1<>efal !l.ll<l e<:011omi<' sus1:\U,ibilit)', 



2.4 CHANGING OUR PERCEPT IONS 

\Ve relate to waste d1tough our emotions, feelings, and senses. ln 
many cases, these arc oegativc reactions making it hard ro think 
of waste materials aod its infrastructure as valuable resources. 

Nevertheless, this dissertation seeks t0 overcome rhe negative perceptions 
of waste and to view ic ns a renewable resource for rears co come. 

Ke,•in l .ynch in l1is book Wasting Away talks about our relatjonship with waste 
from a poetic and philosophical point of view. Lynch says that the managcmcm 
of waste should become pare of our every life and we should remember tbat 
waste is necessary for lifcaod forms part of the natural process of deterioration. 

Changing our 
possibiLi ries for 
2008). This is 

conceptions about waste can open 
using tl1is valuable resource. (Bahamon 
exactly what tl1is dissertation seeks to 

up great 
& Sanjines, 
implement. 

I believe that architecture cao facilitate chis change 
process visible to the broader community where 
and residual space is reimagined as a valuable 

by making che 
e~'eryday waste 

public resource. 

Pig.I.>. Ffni:'lle worker$ ~\ 1h<' H e 111\:'lm1$ MRP 
{Sour(t: 1\u1hOl\ 201 7). 



2.5 URBAN MINING 

Urban 111111111g can be defined as the extrncrion 
(mining) of valuable resources from our LLrban 
e,wironments and landfJJJs rather chan tniniog our 
eanh for natural resources. It is claimed that today 
there is more copper found in buildings chan in 
our natural envjronmem, which proposes that our 

buildings bccomcchc new mines (Hcbel,ctal., 2014). 

The process of urban mioing works as follows: 
waste is sonecl, collected, transported, and 
stored, which will then be rransformed through 
recycling or prepared for re-use/waste to 

energy technology (Van dcr lllerwc, 2017). 
Altbough some say that urban mining is a 
new idea (Hebel, et al., 2014), ic is actually is 
a system that is evident rhroughour history. 

Ir was the norm up until the 19th century, 
forming a very importa111 part of sociecy. ln 
areas such as Greece, Rome and Egypt, srone was 
reused from buildings rh:11 were :,bando11ed C>r 

affected by earthquakes and wars. This required 
a lor less energy than extracting new stone from 
distant quarries. Steel from Roman buildings was 
reused by the consrruccion induscry a11d we:,pon 
m;1nufactucers, and cathedrals in medieval times 
teused foundarjous and stones from old churches. 

Globally, more emphasis is being placed on urbao 
mining:,nd its potenrial is being recognised. The UK 

Green Building Council recently recorded a building 
refurbishment using 98% recycled marerials from 
urban mirungand ic has produced the lowest carbon 
footprint of any building renovatiou (13alch, 2016). 

According to a study by UCf researchers, urban 
mining h,1s the :,bility to tra nsform Sourh Africa's 
green economy, GDP, a.nd create jobs where it is 
most necessary (Van der 1V!crwe, 2017). "Through 
economy-wide effects, an increase in the share 
of recycled products by 18% has the potemial 10 

increase real GOP byO. l %and employ an addicional 
4,000 workers. If the target of 100% of all waste 
recovered and recycled were :,chieved, real GOP 
could inci:ease by 0.5% and an additional 13,661 
jobs could be created" (Van der llferwe, 2017). 

It ls cvjdenc that waste minimisation becomes a 
massive responsibilicy of the builc eoviron01en1. 
Architecture should respood IO this notion by 
using processes of urban mining w rc,imagine 
how and \\1'hat materials we use for construction 
and whac sp:,ces we are able to construct. It 
is our responsibility as archicects 10 be the 
rrendsctters for rhcse systems, as ir is us thar 
cons1ruc1s the examples for che world co see. 

\Y/e have the abilicy to bring together che challenges 
of materiality and space. Our work is a prototype for 
generntions to come. We should be contributing to 

the conversacion through trial and error, rather than 
srngnating aod throwing a blind eye to our globa l 
waste issues and the j mpact chat the}' have on our 
spatial) social, economic, and natural environ men rs. 

Fig.14 A m:\lt> \\'OJ'kerchippingg.1~s.s .\I 1lw H('rni:-iw,s i\tlU:: 
(Som"C~: 1\01hor, 2017). 



SECTION 3 
THEOR ET ICAL EXPLORATION 
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:md spac:c.s luwc the ability to cross O\'Cf and Crt"alC a hybrid typology (Source: Authoc, 2017). 



3 .1 THE EVERYDAY: 

Rhythmanalysis, Strategies and Tactics 

This dissertation draws from a personal inrerest 
in the everyday, mundane structures that contain 
viral processes for the functioning of our cities 
such as waste infrastrucrure. Using architecture 
to reveal the value in mundane residual space 
and materials is the inrencion of this disserrntion. 
Philosophers such as Henri Lefebvre and 
Michael de Certeau, theorised the concepr that 
the evcrrday has the po ten ti al to reveal the 
extraordinary in the ordinary (Coleman, 2015) . 

Everyday life, although sometimes seen as the 
rcpericive, banal, and trivial part of our human 
acriviry, is als<> the core of our self .. reaJiz,1tion, 
ca:eati-vjty, a_nd sponcanelt)'i exha]jng the lived 
experienceo f 1he everyday. Even 1hough 1he concep1 
of the everyday seems extremely basic and extremely 
complex at the same rime, ir holds the ability ro 
act as a facilitator for change (Schilling, 2003). 

For Henri Lefebvre, rhe everyday is nor static, 
but part of the active life of the cities. I le 
therefore claims that irs space and time should 
be understood through its rhythms and pace 
(1 larris & Berke, 1997). He pro,·ides a method of 
recording rlie rhythms through "Rhythmanalysis" 
that locates the body in three categories of 
rime, namely the cyclical, Jinear, and festival. 

The cyclical refers 10 cycles of na rural and socii,1 cime 

such as the cha.nge of seasons, day and night, and 
even desire and folfilmenr thatsupporrs the need for 
creacivi,y. The linear refers to repetilion in our daily 
lives, for example, 1he notion of consumption or 
produc1ion. The festival refers to brief exceptional 
moments such as dea,h, celebration, and no,s. 

For Lefebvre, these festival momems and 
small breaks from rJ1e everyday are necessary 
to provide a glimpse of what revolutionary 
transformation can look like. Lcfcb,·re compMed 
everyday life to fertile soil, which can easily 
provide the nourisbmcnt for creative moments to 
blossom. The 'soil' of the city has tbe potential 
to display and become the ideas, innovation, and 
rransform,1rion of future (Papanicolaou, 2015). 

The project uses Rhythmanalysis to record rhe 
existing linear flows of waste ac che existing 
KWTDS, and used it ro inform the uew cyclical 
flows of waste :ind people around the sire. 
The producti\'C a11d systemic nature of rile 
program is, therefore, both cyclical and line:,r. 

The facility will operate ar differenr day/night/ 
weekends times, accommodating employees and 
rJ1e public at both times. The design of the facility is 
also aimed to respond to the change of seasons in a 
passive and sustainable manner. The linear mode of 
repetition will be evident in its intended job crca1ion 

and skills development progrnm, which emails 
people working ar rhc facility on an everyday basis. 

Having said that, the program of waste recover)' 
and utilisation is im:igincd ro be a fu lly cyclical 
and closed loop process in rl1e future. An 
interesting relationship exisrs here as both 
modes of repe1jtion will be at the core of 
the programmarjc functionjng of this fociliry. 

The Re[Source] cenr.re wiU respond to Lcfcbvrc's 
concept of the fesrival. Although the festival 
cannot be forced, 1 believe that spaces for public 
gatheri11g can allow for different communities 
to congregate and convene one space and 
possibly a llude 10 rhe fos1i,·al ro rake place. 

This is especially important to commem of the 
issue of the di,, ided community of Kleinmond. 1\s 
idcalis1ic as Lefebvre's concept of rhe festival is, so is 
rhe idea that the broken community of Kkinmond 
can be healed spirirually through rhe social space 
1hat allows the festival and bre:1k from che everyday. 

Michel De Certeau believed rhM rhe festiv11l happens 
wirl1in and during everyday life, rather than specific 
momeors that completely break away from ic 
(Certeau, 1984). DeCerteau recognised the potential 
in how people appropriated product ul everyday 
life. The <1ppropriation becomes a resistant action/ 



non-acriou and dicrcfoce a secondar)' production 
of the product/space by a non-passive user. 

De Certeau embarked re> undersrnnd the 
actions of use aod appropriation of products 
and sp,ices, which he defined as 'strategy' and 
<ractics>. Strategy functions wi cltin ruJes aod 
ccgularjous usually b)' governing bodies such as 
the scace or an institution. Ir finds icself in specific 
locarlons, wirh borders~ time, and ownership. 
Strategy's infonnarion is o rdered t<> a specific 
logic, uses evidence, and hides coutradjccions. 

In spacial terms, it is the obvious physical place. 
Tacrics, on rhe orh~r hand, are mobile, 'i n the 
momem', and 1herefore not obvious. They use 
opportunjrjes wirhi11 scraregic locations in a 
creative way and leave traces that needs surfacing. 

AppropriMion requires participation and therefore 
needs iacrics co make architecture scrongl)' focused 
on public eng-~gcmenr. The aim is co guide and 
stimulate new forms of interaction, development, 

and output through rhe design ,ind modification 
of strategic and tactical syscems. le should have 
rhe abilir)' co morivarc creariviry and expression 
through participating cowards a common goal. 

The Re[Source] centre as an alchemist finds value 
jn everyday materials and space and allows it to 

be appropriated. An e,rnmple is the appropriation 
of convenciom,1 plastic PET bottles co become 
a building material. The Re[Sourcc] centre as an 
alchemists also values die ex_isting waste site and 

adaprs and rransforms ir to become a multifunctional 
landscape that can be appropriated by rhe users. 

The Re[SourceJ cenrre will allow rhe architecture 
to grow through appropriation and will therefore 
be a prc>cess rarher rhan just a finished built form. 
The caccical appcop(iacion will become the special/ 
festival. The parricipauts ha,,e die opportuniry ro 
engage with each other during creative p,:ocesses 
of design and construction, which in turn 
become rhe event. The goal is to shi fr the power 
ro dtc community by using limired resources 
in residual bu r conrrollcd areas and to build 
public, shared and ukimacely their own spaces. 

1 hope tha1 these srraregies and tactics will 
be able to inOuencc long-term planning and 
encoucage unforeseen tactical in novae.ions to grow. 
The cveryda)' is the fertile soil of our daily 
lives that can provide nourishment for spacial 
and social developmenr and rcansformarion. 

LINES 

• 
POINTS • 

SURFACE 



3.2 CROSS-PROGRAMMING 

The adaptation of the KWDTS into a Re[Sourcc) centre 
calls for a conceptual and practic,i_l design approach thar can 
allow for mulrjple programs to co-exist. Bernard Tschumi 
reconcepruaLised the boundai·ies o f program to incorporate 
nu01erous arraogemems of space as well as the simultaneous 
inclusion of more than one program withjn form and space 
namely cross-progrnmm111g (Lawrence & Schafer, 2006). 

Tschumi saw his programmatic theory manifes t ,n practice. 
The design of Pare de La Villerte is a great example of 
ho w an arc hi teer ad>tpted the o ld program and landscape ro 
become a new cultural precinct. Tschumi did not design a 
convenrional park but rather superimposed and juxrnposed 
vanous layers, to create a cross-programmed landscape. 

Bernard Tscl1umi establjshed the argument that there can be 
no architecture without space and evem (r schumi, 1994). 
Tschumi emphasises the importance of the experience of the 
body in space, and how architecture can be designed through 
our senses and the desire to explo re (A ksu & Turhan, 2015). 

Space is therefore seen as the surrounds in which rhe body moves, 
and the event as the action of the body in space (J"scbumi, 1994). 

Pig.16 Tschumi's orga.lli:iatioual :syst<-'ms t"or Pare dc La Villelt<" including poiu1..5,, 
lines, and .surfac<" ";hich ~U't' sup('tllnpo5-<.'d to creat(" ucw rda1ionships and cxpt•riences 
between sp:ac<", v.-.istc. aud Lht' uscc. 11,e strips show individual .structures :md prog.r:um, 
but whct't t1lC)' :u-e li(tcd, prognuns :ind spaces him: the abili1.-y to cross over :md creak 

a hybrid l)'J>Ology (Source ht1ps:/ / www,archdailf.COin/ 92321/ad-classics-paoc-dc-Ja­
\'iUcttc-bc.rnard-tschmni. Accessed: 4 NO\·cmbcr 2017). 

Architecrure becomes a tool 10 direct movemem and experience, 
and create a dialogue between the events and the spaces. 
Tschumi's appcoach co the design of Pare de La Villette 
focused on the idea of the park becomi,1g a cultural la.ndscape, 
driven by human inreraction and incerpretation by encoucaging 

exploration as a method of consramly ceconfiguri11g the park. 

Tschumi's design of Pare 
three o rganisati<>rn1l systems 
create new relationships and 
systems indude Po lnts, Lines 
located amongst the existing 

de La Villeite incorporates 
chat >tre superimposed 10 

experiences. These thcee 
and Surfaces which sre 
functions ,n the park. 

The Alchemist wi ll a lso use a secies of syscems which includes 
poi111s/nodes, lines/movement rourcs, and a surface that 
are superimposed to creace a cross-programmed landscape. 

P<>in rs/ Follies: 
The points contain a series of small insrnllarions or follies 
that facilitate different cultural activities and experiences 
such as kjosks and viewing platforms. Strncn1ces accoss 
the park allow for exploration and movement whilst acting 
as a point of reference to enable a sense of direction. 

Lines: 
Tschumi created a series of demarcated paths across che park, 

which unlike the grid-poinr systems, do nor follow a rigid 
organisational strucwre. They intersect and lead to differem 
nodes in the park and its su rrounds, creating a visitor experience. 



Surface: 
Space MIS devoted to become areas 
whe1·c v1s11ors c-an have a variety of free 
experiences, either as individuals or in a group, 
which will chen become a space of evenr. 

What is useful from Tschumi's work is his emphasis 
on people's cxpcrience/movcmcm as the event/ 
program which is an importampanof che Re[Source] 
centre. ln the Re(Source] centre a series of points 
arc connected with ramps and walkways, which 
gives a sense of dfrection, without beingdictarorial. 

The lines (ramps and walkways) allow che 
precincr co be experienced as a whole rhrough 
the movement of the body. The paths and 
movenlenr routes arc also an irnportant mer.hod 
of connecting the series of lnterventlons and 
allows one to expedence the surface as a whole. 

Through the movemenr and appropriation 
of rhese three arm ,igments, an activ,ued and 
cross-programmed prec111ct can exist. The 
superimposirions and juxtaposition of the v:1rious 
waste, socialand naru ral larers in the Ref Sou reel centre 
allows a whole precinct ro be cross-programmed as 
wel l as individual units co be cross-programmed. 

1 r i~ rhercfore a series of interventions 
and layers that make up a whole. 
l n an erwironmenr of rndical urban growth 
a11d limited space for de,·elopment, ,t ,s 
necessary to thu1k about the concept of 
cross-progrnmming in practical terms in both 

new and existing buildings and landscapes. 
For me, it is • rele,,,nc concept in the ad,iprnrion 
of cxisring b,,ilclings/ landscapes ro accommodate 
more than just their intended purpose. It allows 
people ro engage with a programme and precinct 
rmher than ao isolated unit. Ir has the opporrun iry 
to allow human activity co appropriate space. 



I 

I I 
fig, 17 1:.ig.hc of Tsdn1mi's 35 Rt:<l ste('-J foJJjc-s iu P~1-c 
de I~ Vilk-•t<" ($0~1,ce: 11np://lJf~san.sbJdg.Mu1nblr.(0111/ 
J.>0)1/iMS-1845056/bem:ttd•l 'l\'I nun i•p:1rc-de-l.i•\•ille1 le- 1987, 
.\<:Ct$$Cd: -I No\·tmbf.'r 20 17). 



SECTION 4 
CONTEXTUAL ANALYSIS 



4.1 SITE LOCATION AND ZONING 

The pwjecc site is located in the north-western side of che 
rowo ar rhe Klciomood Wasre Drop-Off and Transfer Station 
(KWDTS). /\s cl1e town is a thoroughfare and the KWDTS 
is ar che entrance and exist and adjacent co rhe main road, 
the opportun ity exists for the centre ro become a gateway 
and novel landmark in Kleinmond; a community beacon char 
can be used co educate, inform, and w1nsform percepriuns. 

The KWDTS sire is zoned as Open Space Zone I: Environmental 
Conservatio11 (OS1). The OS1 zone provides for the 
conseC\·arion of cnvirorunenral resources, although cultural 
heritage resources may also be included. Provision is made for 
limited, low-impact uses associated with conservation, such 
as environmenr,11 education, associated infrastructu re, and 
facilities for tourists and visitors with che approval of Council. 

The following use restrictions apply co proper()• in this zone: 
(a} Primary uses arc covironmcmal conservation use. 
(b) Consent uses are harvesting of natural resources, 
c.ovlronmcnra.l faciJjtics, tourist accommodatlon, tourist 
facilities, utility service, rooftop base telecommunication 
station, freestanding base 1eleconunw1jcation srntion, wind 
turbine infrnsrructurc and culrnr:d :,nd social ceremonies. 
'Culntral and Social ceremonies' means tbe practice of culcucal and 
social ceremonies by any person belonging to a cultural, religious 
or linguistic communjry, provided that such ceremonies ace lawful. 

The adjacent area nexc co KWDTS is zoned as Open Space 
Zone 3: Special Open Space (OS3) The OS3 zone pro,, ides 
for :Lctive or passive recreation and open spaces Or) hind that 

is not designaced as public open space. This land may be 
owned by private or public bodies, but does not have the starus ~ 
of public open space which requires patticular proteccion. 
The OS3 zone is appropci:uc for relarivcly large areas where open 
space has special charac tcristics char require a sepa rare zone co ensure 
that the purpose and funccion of che open space is maimained. 

The following use restrie<ions apply co properry in this zone: 
(a) Primary uses arc open space, private 
coad and envi ronmental conservation use. 
(b) Consenrusesareenvitonmen~,11 facilities, tourist facilities, place 
of instruction , place of assembly, place of entertainment, plane 
nutsery, utility service, cemetery, coofrop base telecommunication 
station, freestanding base celecommunicacion station, wind 
tu rbine infrastructure, cultural and social ceremonies, urban 
agriculture, informal rr,tding :tnd harvesting of natur:tl resources. 

The program of the Re[Sourcc] centre wiU apply for consent use, 
a rguing that it will harvest waste resources, encouraging sustainable 
buildi11g dcvelopmem that protects rhc narural enviroomenr. It 
will be :u1 environmencal facility with an educational comp()nent; 
a ,ourisrs attraction as tbe site ts Jocatcd 'on' d1e mountain 
and at the gateway of che town; contain urban agriculture; and 
will be able co accomm()dace social and culntral ceremonies. 

This comes back to the relevance of the program to 
the site, emphasising the protection of our natural, 
social, and economic resources. (Information from 
Ciry of Cape Town Zoning Scheme Regulations) 

fig. IS Zo11ing sdu:mc o( Klcimnond (Sol•rce: Aulhor. 2017). 

Opon ~ lone 3' Spodal 0$,cn SPtQe {OS3) 



~ltural Zone Open Space Zone I Env1rOrlmMtal Coo SC!MIIIOl'l(OS1) 

J • • 

-:, 



4.2 TOPOGRAPHY, SUN & 

TOPOGRAPHY j ;,,..,u:.a11.,.,io.1,""''-r 

I 7...-d Optl'I Sp,itt 

1- WnU111Capcf1~\'n1i,~wli'I .. , 
j P,1re1NI ,'un~ 

! - Cr:111l'"N l\iod,rco,,1I u« T"mtnal 

!! - CrmcJl~·-[luwy 

, _ Ct11U6_.~,.,y~111de,hO"IT1ttnl\u.J 

! - r.u,~'4~n .. ry,1rg,.,okJ11, ... E.•111•1r 

I 
I~~~ 

I 
The sloping K\X'OTS site is surrotlnded by the nrih.1CLI bndsc,1pr wilh tl1c I 
mounl!lin :is tltc )y,ickdrop. New sp:1c<'S should ,~1kl· :ich":lnt:tgc of t1u~ ,·iC',,·s ot'i 
1J1c moun1:iin and 1:i.k<· the slope in considcro1ion for spariaJ pl:mni.ng. I 
Architectural methods such :1s pl111forms !'or JY.IUSC :md ,md r:unps l'or 
movcmml is a w:~· of 1:.king ;1d\';lnt~c of the slope . • -\ criticil biodiY<'~il)" 
t"slu'Ary sits 10 the north tJc,t can hr- usetl as:, v:.ilu~btt" w:iter resource in th<' site". 

WIND, WATER, MOVEMENT ROUTES 

AN 

SUN & WIND ELEMEN TS i 
I 

41001·'1'0 

• •n• ' ~ 
L •»i "'° 
L .US\.S t'OO 

L ,001-U!O 

• . U!.1,S~ 

~~ 
So<11ll \'( ... ,.w . .-, -· 

I 
The sncdel«ian dfrnate of KleiJ1moud has \\":\n'tl Slimmers with :ttl avenlge ! 
OL'l:<lmi.io tetOf*r:ffu.re oi 2J degrees Ce1sius, 1111d cool wlott'IS :,\·('ragi.i1g on 16 1 
degn."'<"S Ccli.sius (<'t\,dinmte-d.a1~.org). ·n,e Soud1 W'<"$tt"n\ wind is promi.ueJ\l io { 
the suou'tl<"r ~,'<'raging 011 IOkm/h, ntld tilt" Nortll w·e~1~ru \\'lod i.u 1hc wituer 
averaging ou 2Jkm/h (.wiudfitlder.coln). ·11,e m.''W Re(Sourcc] ceaure ,vilJ 
respond to lh<" sou and wiud through the use oi p,ASsh·e dt-Sigu Sl'nltegies. sud, 
i.s thenriaU nt'\$$ :u1d cross V('11tihuio11. 

O((AN 



WATER ELEMENTS! 

I 

I ,_ 
J 

• 1,,..,,11nr, 

·- """'"'' 
l'l! 

,,_.,.., E\,mt 

T~wt, 

ttOUNTAIN 

I 
11w ,:ivcr:1gc rlli1'tt':a.1J in Kleimnond in 747mm pee )"('!l.r. This prcsntts I 
opporll.mity for min \\~fer harwsting, which can be uscd ;,it thl"' Re(Sourcc) I 
«nltt'. ·n1erc is a water point (or 1tsiden1.s of Prou~ dorp adjacent 10 the site, j 
:ind could lX' upgcidcd as a further public ~menil)' for t1te Jtt":arby L1.:0 rank. 
Storm \\':Ht'r ma1L1g<'ment iu Protea Dorp is :, mnssi,·e: issu<\ «-Spt·ci:,l~· dut" 10 

tl1e non-p<!renni:d rin•r shown in dtc dfr1gr;un ~bovt•. ' (be tn•ncl1t's, shO\nl in 

th~ <lotted line, n"gnfarly owrflo,vs due to pollution :md poor i11frnstn1cttin•. 

MOVEMENT ROUTES I 

.... . 

i 

-
•••• 

R-14 Jbf'Oli,li lJi:ou1tnoad 

T»ad l~llWI R~n 
IIIM'I roo,1ei 

)~tfiAIJ O\·•~fft Litt("' 

'I11e site is Joc:m~:l just off tht R44 thoroughfon\ am.I sits at the exit bmalso the 
entctu«- oC tht> tO\\'u, Tt d1trefore hM 1.he J>oteuti.lJ to U<'(:01he 'l'l 

g~tt'\\".1~·/b.ndJnark 10 the town. DHlre lu)es. :;ire ('1.•ideut around the sire, 
fodicatiog pedestrfao -act.Ml)·, P«t~,.ci..11.11s frotn Pror~ Dorp oftt~o w·JJk co t.he 
edge of the towu to bj1ch hike ot1t of tO\\'H, ·nae}~ ;1Jso often w~it for passer .. b)· 
mOtOrjSlS who <.~U otlt'r ~l t{)b, gcu('rnJJ,, in COIISlrllCtiOn, ·nu: th<" l:tXi r:m.k i$ 
loc111ed to the somh of tbe 'Site, <rt~ting mor~ pedencitm pre-:.ei\Cc. There is ~ 
1.:trred ro:id up co 1he Re{Source) ct11lrc.\ whicll d1eo t:hangts into 11 gr:t\'el rood 
10 the lnfonlt.'ll comn1t1uicy. :'lod ag,"lit1 <h:mges to a cobbled rood lt'.'~<li1:ig tht 
~Slro•SOCC('r titld. 



4.3 URBAN ANALYS IS 
4.3.1 Urban Issues 

Fig,19 

View Point I revealing rhe harsh everyday realities surrounding rhe site. The 
KWDTS makes no gesnire to connect to cl1e urban, social, and naniral envi ronment. 

Pig. 20 

View Poinr 2 reve,1ling rhe residu>il space. 



AFFLUENT SUBURBAN COMMUNITY I ','-.... 

L L 



------

SOCCER ASTRO 

t 



1 

11)(~ rehabilirated landfill sire houses a soccer Children appropriating d1c slopes for cardboard 
asno and ablution facilities. ·n,e opponuniry tobogganing, ::ind rcsiden.s oftCl"I ust this area 
exists ro co,1nect it co the Re[Sourcel cemre . as a lookout poim ::ippreciating the vie"~ A f1ew 
·n1e spect,uors will be able ro use rhe public walk.·way from rJ1e RejSourcel centre will make 
facilicies at cl,e Re(Source) ce11t1:e and cl,is poim more accessible. whilst encouraging 
pedestrians passiflg through :lnd .=icound rhe sire inform::il play and socialising. 
become pme.ncial economic support for the 
shops. 11wough cl,is, :l\\1u:eness and knowledge 
can be sh:lred and experienced. 

4.3 URBAN ANALYSIS 

4.3.2 Urban Opportunities 

Community w,uer point and ablmjous can be upgraded Children p laylflg soccer 011 the the raxi smp 
and used by the new taxi srop. A new play-park adjaccm is~1Jld. ·t11is c,·idcncly re,·eals the need for 
\\-ill be bu.ilr from recycled rnmerWs becoming a safe,· publjc recreation:tl facilities. 
area for d1ildren. 



, 

4.4 THE FOUND 
' KLEJNMON.0 
~ 

-~ 

WASTE Ofl'OP':. OFF ANO TRANSfER S-TAT ION,-

, , 

REC LING 

PLAUT WASTE 

KITCHEN WASTE 

- BUILOING RUBBLE 

I I 

Tile fow1d is valued for irs existing function as 
a Wasre Drop-off and Trnnsfer Station. These 
materials can be harvcsrcd and used in and arow1d 
the new Re[Source] centre. 

;\s waste containers fill up, trucks ajni'Yned-fQ!.. ( 
colJection. Kitchen waste 1s collected co a dails-------=._ 
basis from homes and rnkc.n to the KWDTS with -0--
medium sized tntcks. The wasre is dropped on 
the apron floor and moved into tl1c conraincrs. 
7 containers are filled with kitchen wasre on 
a daily basis, collected and transported co the 
Karwydeerskraal landfill. 

Recycling is also collected on a daily basis from 
homes and dropped into conrainers next to the 
ramp. 6 containers fill up on a daily basis and is 

' orted to rhe l lermanus Material Recovery 

Building Rubble is collected from site as soon as the 
space fills-up. The waste is dropped on the ground, 
and moved ,1110 low comainers which is colk"ed 
and transported to Karwyderskraal or buyed back 
by companies to use it as road aggregate. 

! 

•• 
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4.4.2 PHOTOS MONT AGE 

THE SHED 

K.leinmond W'aste Drop-Off and Transfer station 
Open ~ !ondai· to Fciday Sam to 6pm, and San,nfays 
frorn 7:30 !Im ro 4:30p111. 

7 

·n1e shed is m::ide up of a sree.1 fr:lme, wirh rcusses 
spanning 20 merers across. ~l11e trusses are spaced 
4 m('rers apart. crentfr1g 4 bays on rhe western 
fuc;1de, 5 bars in the middle, ::incl 6 bays oo rhe 
eastern facade. 

TI,e building rakes ach-anrage of rhe slope by ha,·ing \\'I\Ste 
drop-off man higher level wirhi.n the sreel shed. The concrere 
bose holds three containers which arc picked up and replaced 
dailr- 11,e building steps back ro allow for ease of disposal and 
pick-up of wasre. 



P'ig 28 Phc>t()$ nl<m~g<". (Sou£«>: 1\u1hor, 2017) 

·n1c concrete ~,peon Roo.r directs ddh·cced kitchen waste 
to rhe "'~Ste comainers oo the southe1'f1 side. The flool' is 
cleaned on a d1,ily b;isis before rhe faciliry closes ar 6pm. 

The shed opens up co rhe KorrJ1, framing rhe 
spe-ccacular 1nounta.l11 \·k•ws Ir is 6 meters i.n 
heighr ro rhe underside of d1e truss. :lnd 8 
merers to the hugest roof poinr. Perspex 
roof sUrs brings lighr imo the sp~ce. 



SECTION 5 
INTERVENTION 



5.1 DESIGN OBJECTIVES ANO DESIGN APPROACH 

The design objeccives refecs back co che 
topic of seeing everyday residual space a11d 
materials as a valuable public tesoucce. The 
ajm is to revea l their value b)' using the 
process of transformnion, refer ring back 
co the inherent approach of cl1e alchemist. 
Tn the contexc of this paper, transformation 
,s achieved by integrating che flows of 
waste, the flows of the people, and the 
flows of nature. These chychms wil l cceate 
a cross-programmed la11dscape, where 
moYement and openness sirs ac ics core. 

T ntcgrating the new flows, allows the iso lated 
facility to screech beyond ics intended, industrial 
function and spatial nature. It will become 
a Re1Source) centce chat can benefit cbe 
surrounding social, urban, and natura l landscapes. 
This approach requires a shift in chinking, and 
mea11s that we have to change our traditional 
perceptions about waste infrastructure and 
materials. Tbis js one of the main objcctjves 
of che Re(Source] cenrre, and does this 
through a Ya riery of spacial strategies. 



5.2 DESIGN DEVELOPMENT 
5.2.1 NEW PROGRAMS 

Tab1<" 3: \\';'aste Progrnm:s: 
(Source: Aurltor, 2017} 

WAS TE PROGRAMS 

KITCHEN WASTE 

RECYCLING 

BUILDING RUBBLE 

ORGANIC WASTE 

1. 
2. 
3. 
4. 

1. 
2. 
3. 
' 

1. 
2. 
3. 

1. 
2. 
3. 
4. 
S. 
6. 
1. 

_,_ 

-
Delivery 
Sorting &- Harvesting 
Cleaning 
Distributing: 
- Recycling / Buy Back 
- l andfill 
Storing 
- Shop 
- Workshop 
- Building Material 

Delivery 
Sorting 
Distributing 
- Baling 
- Chipping 
- landfill 
Stor ing 
- Shops 
- workshops 
- Building Material 
Pickup From Recycling Companies 

Deliver y 
Sorting 
Distributing 
- landfill 
Storing 
- Shops 
- Workshops 
- Building Materials 

Deliver y 
Sorting 
Biogas 
Composting 
Shop 
Tools storage & management 
Nursery 

- -

T. 
>· 
ab1<' 4: Soci::il aod 
amr.al programs. 
soUl'a•: Au1bor, 2017) 

SOCIAL PROGRAMS 

TOORISH 1. Visitor's Centre I 
1. Pliltic Knowledge Centre/ Gallery 
l. Pliltic Galhering Sj)ace 
'- Commer<iat • ltadelshops 
I. Refreslunent Facility I 6. 

Pootic WC 
l. T oorist Parking 

TRADE 1. Tracing Stalls 
2. Trader Storage Sp,ce 
l. Bric and S,,c Shop 
4. Btilding Material Shop 
I. S111day Markets 
6. WC 

- CUL !URAL -rnrtisan Workshops 
1. Event space 
l. Performance sp~e I Amphitheatre 
4. Gallery 
I. WC & kitch,n 

RECREA TIOHAL 1. Pootic £vent Sp,ce 
2. Soccer Fields and Play areas 
l. Picnic Sp~es 
4. Cale (kitchen & vd 
I. Mountain Walks 

ECOLOGICAL - -
WA HR 1. Estuary flood mitigation 
HAHAGEMENT 2. Rain Water Harvesting 

- -
ENERGY 1. 8iogas from organit waste 

1. Solar Power 
I -

HA TURAL HABITAT I. Estuary 
2. Green Roofs & Walls 

PROCESSING 

WORKSHOPS 1. Work Station 
2. Machine & product Storage 
l. Water P-0ilt 
4. Communal Tllinking Space 

HAHAG[MENT 1. Pro~dion/ shops 
2. security & check-in !people and cars) 
l. parking 

EMPLOYEE SPACES 1. Cafeteria & Kif<hen Facilities 
2. WC, locker rooms & vash rooms 
l. Recreational 8reak Areas 
4. Employee parking 

I 
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Kitchen Waste Drop-off 

Building Rubble Drop-off 

Fig.31 

EXISTING WASTE FUNCTIONS 

Existing Structure 

LJ 

Use existing ramp to move waste 

from sorting lo workshops 

Recycling Drop-off · 

& Sorting 

Community Food Garden 

Building Rubble Drop-off i"±:lf-1---=l-.J 
& Sorting 

Security & • 
Waste Management 

Potential Area for 
workshops development 

PROPOSED WASTE FUNCTIONS 

Vehicular Movement Space 

- Waste Drop-off & sorting 
Waste processing 
Future waste processing spaces 
Existing Structure 

Workshops 

U \ 



5.2 .2 WASTE LA YER 

The waste process is one of che layers of the ccoss­
programmcd landscape. The waste layer includes 
the existing function of the Drop-off and Transfer 
Srntjon, as well as new waste systems, such as 
,ecycling, sorting, and processing kitchen waste, 
buikling rubble, and plane waste (refec co figuce 32). 

A separate vehicular entrance and vel\iculitr 
movcmenr area ls created to aUow vehicles, 
workecs and vlsitors co move freely and safely inl 
out and through the facilities. Figure J 9 reveals 
how rhe flows were tested, and che mitigation 
of these flows was one of the most demanding 
challenges of the projecr. The design intervention 
keeps vehicular movement co the western side 
of the sire :,long with :ill the waste processes. 

Generally, wasrc is dropped off, sorted, and 
processed for collection or use on sire. A buy back 
cenrrc is provided where people can pick recyclables 
from kitchen waste and sell it ro che recycling facility. 
Similar pcocess is evideor at the I Jermanus Material 
Recovecy Facility :,nd can susi:,in the livelihood 
of residencs from the surrounding communities. 

Usable waste will move from the sorting and 
processing facilirjes to the workshops aud shops, 
using the existing camp on-site for movement. 
Affordable \\"Aste materials will be sold 011 site to 
the general public o, rcinvented into new crafts. 

Value will be added to rhe waste macerials by 
using them as building materials in and ar0t,nd the 
facility. The precinct will become a construction 
Jaboracory in itself, with the iotenrio,1 co re:ich 
people how co use wasre as a building marerial. 
It is intended to become a sustainable building 
metbod, responding to its location in the Biospher 
.,\lternacively, materials can also be creatively 
processed in workshops and sold in small 
shops located on-site, contribu ting to che 
economic livelihood of Kleinmond residc,us. 

Although cbe waste processes are placed on the 
western edge of the site, it still has the ability co 
connect to its surcoundings, preventing it from 
becoming an isolated environment. The openness 
of che architecture allows waste fuoctions co 
physically and visually connect co pedestrian 
movement couces. Three of che waste managemeoc 
functjons (kitchen waste, recycling, builrung rubble) 
are placed in three b,inds, C<)nnecced ro the new 
knowledge cen rre. As people move through tbe 
permeable knowledge cenrre, they ilre :,ble ro view 
the waste processes on site. The semi-enclosed 
framed scnn:tures bt1nds are made +from industrial 
recycled materials, becoming an exhibition in itself. 
Rather rhan ltirung rhc 'fdth( such as kitchen w:tscc, 
it is placed ~in your face> reminding one co minimise 
waste and see it as a valuable everyday resource. 
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5.2 .3 SOCIAL LA YER 

The social layer of the ccoss-pcogrammed landscape 
includes a v~l'icty of everyday and event fL1J1cr.ions 
and spaces. The existing shed structure on site is 
adapted from transferring waste, to trMsferring 
knowledge. The approach to the existing structure 
is co completelr strip its skin, a ({shock" tcearment, 
revealing its sceeJ skeleton :md its new organs. 

The corrugated paoels arc harvested aod used as 
the roof sheets for the oew workshops and shops. 
As time passes, the skin will grow back, but this time 
from recycled materi,1lsgarhcred on-site. The panels 
will be movable and able to breathe, opening up and 
dosing :is functions, events, :ind seasons ch:inge. 
On an everyday basis, it will act as a knowledge 
centre, providing information on exhibition panels. 

The movable panels will be an exhibition 
itself, and so will the rest of the 
architecture, made from recycled materials. 
Standing wirhin the skeletal structure, one 
will now be able to obtain a 360 degree view 
of all the w:,ste processe s happening on site; 
drop-off, so rting, processing, pick-up, and 
appropriation in the workshop~. You will also 
have a view of the surwunding urban and natural 
landscape, and people from outside will be able 
to see in, enforcing the concept of integrntion. 
1 n a larer phase, the knowledge ccnr.re will 
provide adaprllble spaces to facilirare a business 

incubator, supporrjng entrepreneurs to develop 
their business rhar were smrred in rhe workshops 
or elsewhere in the town. 1\fterhoucs and on 
Sundays, the space can be used for events, and 
as an extension of the external public spaces. 

The outside public spaces can be used on :, 
daily basis by employees, entrepreneurs, and 
visitors, allowing social interaction. On an event 
day, the pubLlc spaces can be used as a stage, 
overlooked by the ne\\' amphjthear.rc. l t can also 
accommodme markets events related co the soccer 
marches played at the astro north of the site. 

Ramps and wa.lkways connect different functions in 
and around the facility, moving people and w:,sre. 
The public is directed through the site, c reating a 
visitor experience. This refers back to Tscbumi's 
concept of movement becoming an event in itself. 
ln the Rc(Sonrcej cemre, much emphasis is placed 
on public movement, as it takes one tl1rough the 
di ffcrem waste processes. Through tliis, awareness 
and educ'1tion is gaiMd, and negati,·e perceptions 
aboutwastesites and waste materlalscao be changed. 
Trade, commerce, nnd tourists are encourngcd ln 
and around the site, as it can provide much needed 
economic support ro many uocmploycd Kleinmood 
residents. Small shops are connected to workshops, 
and a larger second ha11d shop is located at rile 
entrance of the site. This wi ll create a new urban 

edge and is achieved through gradually demolishing 
sections of rbc existing imposing vehicular ramp. 

The dead and unfriendly edge will be transformed 
in stages, and workshops ,1nd shops will now 
cake over lts place. ,\ new urban scenario is 

imagined where sidewalks ,,llow pedestrians to 
inceract with chese new s~ces. A swop shop 
is located in rhe second-hand shop where 
children can trade waste foe school supplies. 
The existing road is shifted to give space back 
co rhe residents sraying next co the d irr road 
lcadi11g co Protea Dorp and tl1e soccer field. 

The polluted trenches will be cleaned and 
formalised using recycled building rubble 
and gabions. Walkways and sidewalks are a lso 
provided t0 create safe pedestrianised areas. 
t\ new rnxi rank made from recycled materials will be 
placed close co a vacicty of new rccreation:i.l spaces 
such as a playground and a S-a-side soccer field. 
Tbis respo11ds ro the existing need for recreational 
and public space for the fast developing informal 
commuo.iry. The existing water point and abluc:ioo 
faci lities ;ire upgraded ro become a dignified 
communal resource. The sire can act as a gateway 
to surrounding recreational facilities such as picnic 
areas, mountaio walks, and the soccer field . .More 
people means that more awareness cao be raised, 
and divided soci:,l communities can share one space. 
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FUNCTIONS EXISTING SOCIAL 

LJ 

Picnic Area . Amphi Theatre Market Space 
• Afterhours/ Sunday 

Knowledge Centre / Everyday Rest Spac~ 

Event Space 
1 

• ' we. Locker \Ro~ms. 
Conference Space Cafeteria / cafe 

Taxi Stop •­

Future Market space . 

PROPOSED SOCIAL FUNCTIONS 

Pavement 

& Walkways 
11 I Ramps 

I 
commerce 

Trade I Shops 
- Public / Event Space 
- Recreational Space 
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5.2 .4 NATURAL LAYER 

The narurnl layer of the ccoss-progrnmmed 
landscape includes warer managemenr, and 
new greening solutions. Lt also refers co how 
the b,uldjngs respond to the environmental 
condirions, opening up to the vicwst sun, and 
wind as discussed previously. The openness of 
the architecture responding to the environment, 
allowing for dignified and comfortable working 
spaces. The sun is allowed to penetrate the spaces 
th.rough permeable panels made from recycled 
waste frorn the sire, and cross ventilation ls able 
to occu r. Tn rerms of rhe kitchen waste, smell is 
considered and the semi-enclosed nature of the 
spaces allow ir to be visible, :,ccessiblc and able 
to venrjlate, whilst keeping smells away from the 
public and residential areas. 

Green roofs arc an important pan of rhe system 
as they have rhe ability to bring fauna and £lorn 
back inro the site. Ir also has isolative properties, 
creating habitable working envirnnments. 

The roof of the existing shed is :,dapted :111<1 tilted 
to respood to the narurnl landscape and mountain . 
Rather than a 'pimple in rhe landscape' it no,v 
follows the spatial rhythms of its environment. 
The bands of the new wasre faciuties scale down 
cowards co informaJ community, and it can now be 
better iocorporared imo rhe urban environment lt 
creates a visual rhythm and well as a processional 

rhythm that allows waste co move freely from one 
stage ro anorlier. 

Water is redirected from the mounrajn to an 
exisring estuary, responding to rhe issue of many 
houses nooding in f>cotea Dorp. Water is brought 
into the sjtc to clean recovered m:iterials and the 
movement is directed ro the adjacent existing wacer 

point, bccom.iog a commw1al resource. 
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SECTION 6 
DEVELOPING A BUILDING METHOD 



6.1 AVA ILABL 

Foood Coostrucnon R0001Jroes: 

Plasijc 
PET: C.rt>onaled drri<s bottle 

MirMMal wate, botdes 
Clea, boles 

PE-LOA.LO: bags 
foam sheefing 
bubble wrap 

Cardboard & Paper 
Wljte office paper 

Plant Matenal Drop Off & Chl)ping 
aJI as organic composting resource 

MA TER IALS ON SI TE 

Found Resources 
Food scraps 
Recydable ilems 
Building waste (timber) 

Wei Kilchen Was'.c Drop Off 

Found Coostrudion Resources: 
ConQ'ete ----­
Bricks 
Timbef 
Steel 
Rootliles 
Ceramic Tiles 

1 

Magazines a,ld books (as long as nothing is laminated) 
Newspaper 
C..<l>oard (boxes ard cereal boxes). 

Metal 
Co(d.dnnk. and beer cans 
Food tins 

Gla>S 
Beveragebollles 
Food jars 

Household Recyciables Drop off 

I 



6.2 BUILDING MATERIALS AND METHODS 

The scruccure of the design project is based 
on everyday resot,rces generally taken for 
granred, namely waste. Build ing with waste 
ccmains a conuoversial topic, but changing 
our perceptions of waste can contribute to 

envlrornnenrnl, social, }lnd econon1ic sustainability. 
With the construction industry being one of 
the biggest exhausters of o ur nacural resources, 
we should rethink the way we bLLild. I t becomes 
the responsibility of architeccs to push the idea 
of adapting die resources that ace found in our 
urban environments. Our ci ties can become 
die mining grounds of valuable materials. 
Ex tensive research was done into recycled 
waste as building materials in my Theory 
& Technology Studies paper with regards 
to L.ocarion, Prograrn, and Structuce. 

J n this section, che types and implementation 
of particular building materials and building 
methods ,ire p rescrtted to in form the design, 
which wilJ be follow tJie written clisscrration. 

Aaparr from using the recycled aod alternative 
materials for cosr saving, job crea tion and 
enviroomental pu rposes, ic is a lso the intended 
to use diem for purposes of educa tion, research 
and development. l , is foreseen rhar the local 
comn1unity as well as visirors, rhrough observation 

or actual p:irticipatio n, wiU be :ible to gain 

knowledge and appreciation of the importance as 
weU as advantages of rccyclccl materials. This will be 
espccialk relevant for rhe workshops and sho ps that 
will be co,istrucrcd iu phases, as described below. 

6.2.1 OIRECTL Y RECYCLED BUILDING MATERIALS 
AND METHODS 

In principle, the smaller new buildings and 
structu res will be constructed with waste materials 
thar a rc dfrecdy harvested and recycled at the 
Re(Source) centre as far as practically possible. 
These buildings will ioclucle rhe workshops, shops, 
garden cenrre :incl amphirhearre. The m>1terials 
will be sourced from househo ld waste, building 
rubble and garden waste as wel l as waste materials 
thac will be acquired for bu,lcliog purposes, for 
example used timbe,· pallets aod poles from the 
fruit and wine farms in che region and pickets from 
o ngoing alien vcgerntioo cleating programmes. 

lt is focesee11 d1ar the 
building m:ucria ls can 

following recycled 
be directly used: 

• 

Founda tion walls and column bases: 
Gabion baskers ti lled wid1 building 
rubble, harvested bricks. 
Walls: Boule bricks, gabion baskets filled 
wirh building rubble, harvested bricks, 
timber from pallets. 

Roof beams and columns: Timber from 
palJers, planks and poles. 
Roof sheers and riles: Galvanised cladding 
sheets recovecccl from existing wasrc 
handling building. 
Doors }llld windows: 1-fanrested items and 
items manufactured from timber and steel 
from building rubble. 

J n addiclon to this, various ocher s tandard as 
weU as innovative irems can be manufactured 
from waste using small equipment and power 
rools, for exam ple: Cemcm-polystyrenc bricks 
and panels, cement a nd clar b ricks, windows 
and doors frames, doors, fu rnlrnr~ e tc. 
Speci fic types of recycled mate rials and building 
methods a re p resented 10 Addendum 13. 

6.2.2 COMM.ERClt\L RECYCLED BU LL DlNG 
MATERIALS AND AJ..:fER1\JATl\/E 
i JETHO DS 

l c is foreseen that th e larger p rocess buildings, 
i.e. the kirchen waste, waste recycle and rubble 
so rring build,ngs, w,11 prim;irily be constructed 
wi d1 commercial recycled materials and even 
some coovcnriooal buiJdj11g materjaJs. The 
reason foe rhis is that process buildings and more 
official bnildings will require stringc.m builcli,1g 
approvals and complex strucru r-~ 1 designs, whicl1 



remains a big diallenge for recycled materials. 
Typical commercial recycled building materials 
and dicir sources arc shown in Addcodum 
B. Note that mostly conventional building 
methods are used for these materials. 

WORKSHOPS AND SHOPS 

It is planned chat the workshops and shops on che 
eastern perimeter of rJ,c sire will be constructed 
in rwo phases. The first phase will be ro build a 
single room srructurc that will serve as a workshop 
and a space where re-cycled building mareri,i ls can 
be stored and manufaccured until enough macerials 
become avai lable 10 proceed with rhe second 
phase. Por the second phase the workshop will be 
extended by a room that will provide more working 
space and space for display and selling of building 
materials and crafted arrjclcs like furniture and 
ornaments. A concepcu:d sketch of rhc combined 
workshop and shop, showing how the marcrials 
\\'ill rypically be used, is given in Addendum B. 

KNOWLEDGE CENTRE 

The existing \\;lasre-handling shed will be adapted 
into a Knowledge centre as discussed in Section S. 
Existing galvanised shecti11g1ha1is used forcladdiog 
\\'ill be replaced wirh panels made from rr:,nslucent 
recycled materials. It will be possible to open some 
panels to pro,·ide openness and unhindered views of 
the beautiful environment, as discussed in Section 5. 



7. CONCLUSION 

Rcimaging our rclarionship wirh waste, irs 
infrastructure, and its managemenc, aJJows 
for new· spatial, social, and environmental 
connections tO be created. This promores 
healthiec env ironmenrs and social communities. 

It can therefore be said with confidence that 
the relationship between waste materials, waste 
infrastructure, society, and the urban a.nd natural 
landscape needs critical cva luatio,1. \Y/e should 
srri,·e for a closed loop system where resources 
can remain withi,1 the ccooomic cycle, rather 
than seeing the outcome of our co,1sumprion 
as a worthless produce that should be excluded 
from our economic systems. 

Openness, movement, and integration arc spatial 
srrnregies rlrnt faci litate transformation. The 
archirecrure inspired by these processes allow 
the building ro influence growth on a physic;,) 
and mental level as time passes. The ordinary 
hr,s now been revealed through trnnsformarion 
to become a ,•aluable and spirirually golden 
public resou rce, in rrue spirit of the alchemist. 
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PROPOSED WASTE FUNCTIONS 

Vehicular Movement Space 
- Waste Drop-off &, sorting 

Waste processing 
Future waste proces.sing spaces 

- Existing Structure 

WASTE 

Community Food Garden 

Plant Waste drop-Off &. 

composting/ Biogas ................. . 

Sortng 

Recycling Orop-Off &. Sortng . ................ , ........ . . . ... ~. 
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IPOSEO SOCIAL FUNCTIONS 
Pavement 

Ramps & Walkways 
Trade / Shops / commerce 
Public / Event Space 
Recreational Space 

SOCIAL FLOWS C) 

t space, Eve,v 
r Market spa e 

ia, Take 
tchen 

:. Locker Room • 
feteria / .Take way ..... .;_---
-­,. . ., 
i 
..... _. .. Workshops a. Shops 

:Office 8, second hand shop 
·····················Playground 

• // ....... Upgraded water poin t !. 
Ablutions 

............ S -a side soccer field 

Taxi Stop 

·Open rest Space 

Wash water for recycled 
kitchen waste 
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PROPOSED NATURAL RESPONCES & ADDITIONS 

- Water 

Greenery 

NATURAL FLOWS C) 

S; a-s,oe-soccer field 

n I 
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Glass Bottle Brick Wall 

Cut clean glass bottles and split by thermal 
shock ruong tJ1e score line. 

Prepare glass rubes and bottle bricks as required. 

Smooth edges via sanding. 

Prepare concrete mi.x and build using 
prep:Lred bottles (brick substitute). 



Glulam Columns & Beams 

from Reclaimed Pallets 

Strip pa!Jet and plane the planks 

G lue planks lll!O sheets and bond by 
clamping 

Prepare final glulam by gluing and 
clamping sheets 



Plastic Bottle Brick 

& 

Papercrete Wall 

Sniff plastic bottles firmly with non­
recyclable plastics. 

Prepare paper pulp from discarded paper 
material. 

Prepare papcrcrcte using paper 
pulp, concrete and sand. 

Build using above materials and 
chicken mesh rejnforcement. 
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ADDENDUM B 
BUILDING WITH WASTE CASE STUDIES 

l'O'I NCidlOI, pltilic 
pKS..9"19 

STEP 1 : 
Collt"cl, clf·:m, and dry non 
bio<l~ mcfabk• pbs1ic \\-:Isle .tl 

homC"/ drop off stlltion. 

STEP 2 : 
Compn-ss w:,ste i.11 pfastic 
boulc with stick or rod. 

STEP 3 : 
P:,ck w:tSlt" rightl)· throughout 
1hc process to ensure 1ha1 the 
bottle i.s ·unsquisltable.' 

- --
/ 

I \ 
STEP 4 : STEP 5 : 
Sc1ui.sh bo11k with one h:md CC'lchmtd Tht Eco-brick is 
10 mc·,1sure it' its t\11J enough. rc:ldy to be built with. 
{s<ll"sh < I oo o = complete) 

Figure x~ How 10 lllll,kt: !ln Eco-bfick 
i0111to: h 1ip./1a-(.e~A0111/ Ct0Bud:P..1. 
<1.....,l «tn~):"l'(J'H.«111 



lu Kleiiuuond IWO bottle 'til]s' nrc 
a,·ial:thlc-: Sand as i1 is located cloSl' co the 
bt:.ch where- au :ibundanc<" of wc·I and 
dry 'l:.111d ,:111 be fot111d; ~od wa'>rt- pfo.;.1ic 
2t K1t.i.ou)OJ\d \X'aste Drop-off atlJ 

Tctnsfcr statio11. 

\ 

PLAS TIC 

Plastic is nor sep;11rnred from k.itd1en wasre or l'ecych1bles ar 
Klcinmond Waste Orop-off and Transfer Srncion. With rhe 
i1,rentior1 to i11u·oduce :\ sorting smtioo on site .. pL-.stic cru, be 
identified foe consuuctioo and recycling which ctn be stored on 
site or mmsporred ro the Hcrmanus \'{.'aJ.ker Bay Recovery 
fuciliry. 

One of the most popul:u: consumer pfastic in the world is 
Polyethylene tereplnh•hre (PE'I). Ir is commonly used fo r 
containing food and beverages, wirh PET bottles forming a 
massi"e pntt of cottsluner's ye:u-ly waste producriol'I. PET is 
easily recyclable. bur sadly, ;11 majority of it ends up in landfiUs, 
espociroly P ET bottles. PET produets arc extremely robusr in 
rhe sense thar ir C;lll bsr for decades. Because PET is hrutlly 
ck,grad:ible, it has the ability to end up in our food systems by, 
fot example. fine pieces of plastic floating in out ocea11 rhnt is 
taten by fish, and ulcimately by us. (HebeL et al., 2014) On die 
other hand, the robusDtess o f PET bottles can be seen as a 
re$ource thar can be used for coosrrucr;ion 

figure- X & X. CluklrC'n. womau, and ddc·dr ar<- able to fill bottks w11b waste or sand 10 crtatc the- Eco-bi:ick. 
90lll(t-.h.tipo.-//111v.T.._t.11110/ 1 ...... d1/ all/20IS/~,11 .. IJOf:'I (di.ono,,.,n-~.h1In1..:~ 28/00/ 2017 

ECO - BRICK CONSTRUCTION 

PET bottles cm be used ro create Eco-bricks and ultimarely 
bortle walls. This building med,od has become more popular in 
the p:ist decade. espociallr in de"eloping countries such as 
Ugaod:t, Colombia, ·Me.xico and even Sourh ACrica. Jt uses a 
s,-stem where· PET bottles are tightly filled "it!, non-rec;clable 
mareti:tls to form nn cco-brick. 

The benefits of using the Eco-brick as n building materials is 
firsr and foremost irs eo\'l!onmenrn.J susmjnabilirv br 
minimjsing landfill space rJuough reusing PE.T bortlc; and 
11011.biodegmclable plastic. It also minimises the producrion of 
new mareci.'lls which protecrs our mmual resources, and rc..-duces 
the production of CO2. Second!): the making of the Eco-brick 
ls Jow .. ted1, and has the ;tbiliry ro empower marginalised and 
vulnerablt communir.its. 1\r c.he Jduryw:l CrCche in the Eastern 
Cape. bottle filJ ing has become an econo,nic oppornu1iry. whete 
ladies filling d,e bonlcs earn from RI ro R3 per botde. The 
low·tcch nature of this constr:uctio .. , system aUows people to be 
r.rained in m building and maiaraitling coolffiwliry pl'Ojecrs and 
(."Ven thcir own homes. 

A sntdy- done in 2014 at the Cunin Univcrsicy Sarn,~k. J.\fal;11ysia 
and Uni,-ersitr College Cork, concluded that the Eco-brick is" 
viable resource for :1 number of applications wi,hin che 
consrruccion iuduscry. The n:uure of the Eco--brick is 
lightweighr. 11on.britdc and srrong. :111d i(s compressi"e 
sc.rengrhs values matched the strength of rhe basic concrete 
block. The lightweight ch>1ractcciscic can reduce rrnnsporcacion 
costs and minimlse rJ,e ch.1nces of obraiojng an injury on sire by 
lifting htaYy mawcials. '!be sow,d u,dc.x was tes,ed and 
indicated rhnr the Eco-brick has a high sound reductio11 index 
due m jrs greaccr dcnsitr comp;11ced ro the concrete block. The 
density :~so allows for good rhcrmal prop<:rtics. keeping a 
building cool in ,he summer and \\'8l'mer in the winrer. 

The dis,ad,-al'lmge of the Eco-brick is th~.t it i_.:. not fire resistnm. 
and pJasric can easilr carch fire. J-hwi11g said char, rhe bricks a(e 

usually co,·t·n·d by a cob or c.·c.·mcnt mix) whjch will off<T ~omc 
fire resisrance. ( ra.1ffe. er al, August 2014) 



J, 

I. Fi.U boHlcs with i;11nd/w:i$lC', 
Compress with s11,~tod .itKI 
d ose bo1de top 

2. Mu: t"iarih. 1.'liy. ,:,wdusl.11.nd 
a Link ccinML Th.is will 11n 
ltkc- 11)C)tt11t brt\\'('C:11 boule 
lmcks 

(l.tJPfMtltr 

(arlh 

S. fouorunious & Sluiaa btd: ).b.ke a day b«I 

11bou1 50mm !ugh u.nd 5-0nun \l•ldt1 llu:1 dle 
bo1tl<'" 11r01uld 1he pt;"ll1netC"r o f ti\(, 
pla1form/surt'ace bed. L't)' the bottles (ntck 
(~mg our,m1<ls) 01,e by On<' oo 1lus bf.d sud 
ht' lhf"m to <":Id. od1C'r lo strc-ngth<'n thc­
srrucmre. Afttr b.yUlg the course, 6U the i.nsi<k 
lllt"/1 \\'1th <:Mltnt, d .2y, 0 1 tubb!t:. 

~/iltttrod 

3. Fouoch:ittons & (ot11m.11s. Dig -11 

cylind.rical pir about 600mm i.o depth. 
Make n et::ment bf:<I o( 40mm 11, 1be 1)1L 

lttk'r1 a long iron/sted tod 11t t he CC'llh'C', 

Tie a loog :.and nroug soog uound d1oe 
rod. 

~\\\\\ 

\ '-

6. \\;tails~ Comimk': \\•jth lit<" same m<'tbod 1u 
the 1~ nmttc-t l>NI, hymg <:oone by coutu" 111,d 
1y111g d'('m togt"lll<'r 115 )'0\1 gc, ~11>. 

Ftg1.u(' X: Soul<' Brirk & Column Syftc-m 
M)u&"' lmag,r: l111p.i;//r•p,m""'~1~/~,t?9"·.i19$ 
1"1$l0.5&0.'~~Pd: l'ICR/101? l),n.~ Anehor {l(tli) 

cnetalhleel r-od 

boll/u t,lttd i,1!h u11d or pl•,tk 

4. la:;ir 10 botd(':$ :.1.round lh(' wd radja.llr 
Ol'lClltlHNI towards lh (' CotUlf(', , ~1:(" mt 
ttr.MI !lnd mitkt ~ knot al'Otuld t1tcb boult-
11('(:k, F'ilJ lht' g'il~l1i l>C'IW«"II 1.h (' botd(':S 
\\'l1h rubblt :i.od Ct"UK'nt. 

1 



ECO-BRICK/BOTTLE 
SYSTEMS 

BRICK STRUCTURAL 

(see addendum X for derailed photographs) 

There are ,-arious ways of using rhe Eco-brick or the 
Bottle brick for consrruction. 11,cn.· ace four types of 
srrucmn1.I systems: The bottle brick ~nd column 
sysrem~ che frame and inti.U S)1-R'lll, Eco·block system, 
and the PET bottle and fishnet system. 

1 BOTTlE BRICK 8, COLUMN SYSTEM 
see figure X 

This syscem uses i:1 similar approach ro co1wemio11.al 
mason[)· con.scructiou. Bo ttle bricks are horizontally 
lnyered oil rop of ooe aoother with a mo,mr or cob 
mix placed lo becwecn cad1 layer. BottJc caps ace tied 
rogcthc·r tOr extra St.'lbility. Circul:tr strucrural columr'IS 
made from bonle bocks are be plnced ar imemt!s ro 
support the walls. Steel rods ore placed in tl,c centre of 
these columr'IS and the r-Adi$1ting bottles are tied to rhe 
rod 

A consideration of rhe Borde Brick & Column s,·srem 
is rhc big circular columns tl,ar should be pla~ed in 
strucn11:al inten·:lls. Precedem studies also indicate 
walls predominmeJ~, builr in a circular fashion for more 
strncn,ral stability. 

2 FRAME &, INFILL SYSTEM 

l11e foune and infiJI system crn use borrJes it1 rwo \\'a~·s: 
bottles can either be kept empty and strung ,ogcthcr 
and fixed to the fmme. Alren1-ativeh-, bottles cno be 
filled with sand or wasre and kepr rog~chec in the frame 
by means of Ste.ti rods, cage:;, or cob/cemenr mocttr 
mix. The strucrurnJ frame etn be n1::1de from concrere, 
cimber, brick, or srcel. TI1c waUs can be plastered 
nften.vatds or left :ls it, ·which mnr have ,aesthetic 
benefirs. The disadvanmge of tlus sy:-rem is char more 
5tecl/wire mesh and stn1ctttr:tl demcm~ ~,re necessary 
\\'hid, may be less sustainable d,an die boirle bcick & 
column , and PET bottle and fishnet system. l~nles 
that are exposed also poses a fi re risk, and has die 
ability ro degrnde in rhe sun. 

3 ECO-BLOCK SYSTEM 

This sysrern was developed in Sourh r\friat and uses 
,wo pieces of plywood on either side of the bortle 
brick. Holes are cut in the wood for the ahcrnari,1g 
borrle c:ips and are ricd together with reinfo,cing string. 
This forms a block which can Ix, st,tehcd on top of on~ 
anod1er. This srrucruml system a,~oids cement as a 
l,jnde.r, which means that cbc bottlc..>S can be re-used 
after bu.i!cliog clemolitiol). and ~llo·ws for buildings to be 
easily extended. This is a relarjvely new coocepr, and 
claddillg and fire safety of d1is sysrem sho,~d be 
considered. 

r'igurc X Od(t Etdy duldhood ~vtlopmcm C.wttt ,n Upt" To\1•11 t~d J kinds cl E«i-bnck 1eehnologf 11} 

oor w~ll uii.ng the Fr.unr and Jnfill iyi«em. 0 11 the kft t\\l> ~k.uu of \'e1ticallr fl';lek«I Eeo,bri1;ks :tre e,gc:d in 
lx-tW<'<'ll chick<'n Olt$.h wi.rc: in dM' middle &o-btick$ nc $~eked bori2.ontally wi1h cob in b<:r.\·ttn the g;a;ps: and 
oo th<' tight Ero-blocks o.r<' sucked w110Uy. \\'Ith chickt11 mesh O'i't:f 10 ::iUow foe pbs1ttU1g afluv,-atd.s. 
Scmtue l:111p,;f / y.,ir,d.,;'.~luocnt &o8cidt ~ i pbc,lo-1 ... M>i-W>t 7US9t0.liY'.P~ 1$.)1 

)~l090ISS5/I 1181»41'?~/tt',~~f•" .-.-.-t ."9/th/2011 



OppcmtC' p11ge Fcgmc X; 
PET Boulr &: F'i.\lmi:c 
Co1mruct.io11 m('.'lhod. 
JOIU(~ S.,m;upmfotllldlliOQ, 201 $ 

Bonom R,ght l'igute X : 
Faled t'«=)'t'kd PET Bottle 
<:ou.i111.1e1ion <:onfigw-.atiQn. 
Soo!QI'' S-...p,ui~l,,OI ... 2(11 ;1 

F".1gu,e X lk<lhilts f.o,es:t NuN('cy, O,en.oru. lnd1,;1,. The donblt' s101y n 1ilm1tt: -..od Sm bU v.-a1<', t0\\'('1$ llft: b1ub with bonle bocks '11.lld 
l~S: ris:n.c-1 & tislu\el tc>t>es Cot te"iuto1-ce:1ncn1. 
Sou.·~ l11:tj11;//ullwj»,lic:,11u.d.,-.oia.,' t1r1, .. / .-;lb,lb-r.o.ttt.mll>n'f·•..ioc.1" ""f'Uft! l ~ I f/Ii 201" 

4 PET BOTTLE & FISHNET CONSTRUCTION 

Sami\rpao Poundntion - South t\ftic~, Tr~dia. Nep:ll, Aus:tmlia, 
Malawi (see addendwn X for detailed phocographs) 

The PET botde a11d fish11er system uses 500rnl, I Litte. and 2 
litre reused PET bottles bricks elthcr filled \\~th ~and, mud, o r 
ffr ash. The maill l><'ncfit of d1is S)~ten, is that it uses fishnet 
and fishner ropes as ceint<)rcernenr 1-ather rh:ln steel ll1e 
means thac the impact on the environmcm is reduced as well as 
d\e buildjog cosrs. Sam:tq>an f-ound:uion. th:n h::ive used cbis 
srstcm all over the wocld, d1i111s d1at fishnet cosrs 5o/o of steel. 
a11d reduces che toml buildillg cost br 60% . 

.. n1c building method h~tS w1dNgonc numerous srrucmral tC'Sts 
i1'I lndi~ :,nd in South Africa aod h~s passed with A)ing colours. 
nble to wichsrm1d eanhquakes up ro 9.8 on d1e Ridner scale. 
Double story unitS and Sin m11 water rowers hoklil1g 600t.l litre.s 
of \V:lter has been COl't.~r.tucted wirhour using steel 

ArchitecruraJly. cin;ulnr or rectilinear structures c:t.n be b\lilt 
wirh flat roofs aod withour columns,. Linrels aod beams are 
~lso not re<.tLUrcd ;1s (C't1s.ioned fishnet ropes pro\·1dc sufficient 
support. Floors and caisecl ftoor levels c:111 :1Jso be consrruc(ed 
using chis system. (SamarpanFoundacion. 2015) '11,e disadrnn• 
tAges of this system is that it uses ccmcm mormr berwee,, bot­
tle~ rather chao more em·iromnenrally frieodJy solutions such 
as cob. ·n,is can be jus,,ficd by aq,'Uillg that no steel. conc,etc, 
or rimber fmmes are necessary for srl'Ucruml srnbi.lity and rhere­
fore Jess rcqui.res less new marer~Us. 

PET Bottle course 1 PET Sot Ue course 2 



, 
1) Foundatious trench d ug ;l:!-' per load bc~1cing opacity ot' soil. 

4) A mixture of I part cc-me1u ;1nd 6 p:trts $:.Ind is poured be,. 

tw<'cn bottlt•s. Nylon 6 Ji~hnC'I (210 dl'nicr, 3 ply. 3cm x 3cm) 
and Jishncl rop('S (Nylon 6 Jisluwl a 1t 2(l squ:u"t"s wide: & twist­
ed to mak<· ropt•s) :.r<" pbccd m·er fou11d:t1i()n. 

1) OncC! the height is achieYNi. J-ishnc:t is connccled lo !he bonJ~· 
c:1ps on lhe ou1side surl~ct:, making the bottlc·s one conlinuous 
surface•. 

2) 15cm of PPC ccmC'nl Jaid at )Y.I.S(' of t'ound:11ion l.r<."nch. 

5) Bottles ,:i.rc :1mulged 011 founcb tio1t acconlj11g to ligure X con­
tigur:1tion. Fishne1 ropt•s !l('(' pb ct-d cvt.•ry· h:,Jf mN<"r. 

< 

' ' 
' " .. .,, ' 

8) 111e roof is ct!t by using com·t-mion:d ,,-cod slmt1.c•ring with 
hshnel ropes over it. .-\ concreu: sbb ( I p:1rtcc:1nen1, 3 part s:md, 
3 part gr.wd 16mm) is c:m owr the J-ishn<"l roprs !Ind a laytr of 
tishne1 is pfaccd on 1op. 

3) Bott1cs pl,:act-d in lrt"'nch !It lwicc t1•c width of the w,:all 

6) Windows :md doors ~re c~tcd by plllling the tishuct rope ill 
high 1<:nsion, 60 cm beyond 1he ope:ning. 

9) The \\~Us !Ire pl:,stc-n·d an<l the tislutt't is trimmed !Ind mdt«I 
with t'rnmc- al the rod i1nd window opc.·nings.. 
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Figure X: Top Light.: Three G.tb.Oo !-}'U«ns. 
10111« : MU'!, K.2016,'"''0lbod by ••u:hoo 2011 

i::igltie X! Btlow: Gn,cl'l'll dts.,g.n P1111opk$ 
for G11bioo '1'lllls. 
tit,,uu; h.11,J/...,,...:vi,--re1~. 
l)or,llt>fUIJ/,\ICS_Oe,ciLC",c1,, pell -«:imfd 
2.9/®/ 2017 

TI :I -"'""' 2 H • - •• ,.o 
3 

2 .. ·~ 
• • ,.o 2,0 

' ' • •• .. 
• • •• •• -
7 • ••• .. 
• , . ••• 

u: • • •• 0 

' 
t ,o • •• .. 

.. ... .. 

GABIOK MA TT RESS 

CUT & flllEO 

CUT l RET AIN!O 

s~ --



BU I LDING RUBB LE 

TI,e com:-rruccion iHdustry is 011.e of the biggest 
exhausters of our narucal resources and produces 
rnassivc nmou1lts of CO2 thftt enters oul' annosphere 
daily. Ald10ugh rhe reuse of building rubble is e,idenr 
in the COl'lStruction industry. vast amoun~ still end up 
in our landfills e,·ery year.. 
r\t ,he Klcininond \v'OTS, building rubble is dropped 
off ar the snuion and unnsporred ro Kat\,')'derskl'Ml 
L.:mdfill. Concrete, cement, masonry. swne. and r:i.ks 
are diipped and used for landfill Clipping, or 
alccm:u:h·ely sold to dviJ companies for rO'Ad aggr,-gMc 
(Louis, 2017). ln other insmnces. building rubble is 
used as 6U for surface bt-ds, bricks are reused bv 
ch.ippiog off old morrnt. noel titnber usec..i for cfadclil'1g 
and furnimrc. Ao opporruniry exists co reuse more 
::iinouo.rs of construction rubble in chc built 
eovironmenr. minimising the jmp;Kt of the 
er1,·iro11ment. 

GABION STRUCTURES 

TIK· introduction of gnbion systems relates to cht 
sloping r1anll'e of rhe site, as well as rhe a\'ailabilir\' of 
great amounrs of building rubble as fill. Gabion 
srtucrures ha,·e bee11 us-ed for clec'.tdes. 1nostlr in rhe 
civil ,vork industry as foundacions. retaining walls. 
srnbilisiog soil lxtnks ngaiost erosion. find dlrecring 
water. 

Gabion srstems a, die RE(SOURCE) ccnrrc can 
il'lAuc11ce members of the O ,·erhiU comn1\1nin· to 
:1.pplr ir to their own scenacios. After inrenrjews· and 
time spent in Kleinmond, it is ei:idt.•nt th:u 
smrm-wacer in the rni1w se;:ison was n mass.i\'e issue. 
Qq.•rhill residents dig rr~n.chcs before each min I.Jut is 
only a tempomrr solurion. Gabion srmcmres filled 
wjth Uulldcrs rubWt· can be a more permanent 
solucion to this problem. 

GABION SYSTEMS 
11,ere are cwo rypes of gabion appro~d,es ro rcc.u.ing 
the landscape n:uncly m:ttr:tssts and boxes. 
i\fatrasse-s are usuaUy used over latge slopping sites or 
rh-er btds to prc-vcnc ground erosion. ·n1cy are simil:tr 
to g:.,bion hoxes. ,nade from welded wire mesh and 
spiral binders to contain che srone filling.. l>uc relatindy 
IO\\' i1l height in coinp:1rison to their hotizo,,tal 
dimension. 

Gabion boxes are used m rer-...tin eanh. a.Dd rJ1e 
landsc::1pe e,1n cit.her be 'cut arid retained~, or 'cet:\lncd 
and fiUed' as indicated in figure X.. 11,is ultimately 
Ctl~ttcs flat surfaces th:tt s low down the flow of water, 
as well as create more wrilknble l::1ndsci-lpe.S. This sysrem 
can al$O ace as a means co collccr surface \l-:tter runoff. 
Bod, these systems should he pl;tced on a l:ayer of 
gooccxtile ro pr<',·coc finer sand and soil to pass through 
the gabion. The geotextilc in the c.sse of the gabion 
boxes should be Jllid ar the jmcrfacc of rhc wall :md che 
backfill. 

Gnbion structures are made by 1le::ttl}' fiUi11g different 
.sized gah'arused mild srecl woven bt1skets wich varjous 
siies of stone, gra,-el, or S<>il. This filling process ~,kcs 
place on site- ro form monoJjthic, pecmeabJe, and 
flexible srnu.:n1res. Gabion baskets can be purchased as 
wlirs, 1.u1-assembled panels. or can be made on s.ice from 
roUsrock. \t'hcn baskets :ue asscmbkd, they at<: fixt-d co 
o ne another i-lnd rhe fonndmion b) rneans of spiral 
binders in each corner. ·n1ey are filled, dosed. and 
ready to recci,·e rhe ne:s:t course Otl rop. .. n,is i~ repented 
w,rjJ d1e dcsJred heighr is ad11ewcl. The higher it goes. 
the o,ore buttressed it would reqllire (Figure A"). An 
engineer should determine rJ1c suucnual qualities 
(height, size. amount of buttresses) of the gabio11 after 
a grorechnical engineer has comp1eced a soil 
inspectio11. Gabions.nct ha,•e supplied a basic gabio11 
design sysrem, which c~m be used for spatial and 
archittc:niral planning. 



Fig1.1rc- X: OpVQ$1t<' ~ge: 
G:ibjon. connn.icliou det:Uls hr Nina M;arit2 
Ardutc<ts 
Figi.ne X: Bc,ctom: G11b1011 \'f11.lb br Nm, 
Mana t\tchi1oct.s 
to0•«: ~-IU"Mffil•oKb«l'IU 

Gal>ion S}'Stcms have be<'n tis(-d io various architectural 
applicarions. as srtucru.r:U and llO!lwSl;l'UCturn,l eJernerHS. h 
can become great landscaping cltmenr~ wmer and soil 
retainers. parhwars.. furniruce. and semi·perineable wall 
srrucrurcs. Nl11.1 Ma.citz, a Namibian Afch.irecr us-e.s large 
gabion walls in various projects. \Vire baskets are made on 
site ,aod usunlly filled with r\tbhle from demQlirion sires. 
111esc a.re up ro 3 meters in places, and Maritz States that 
the rectilinear rubble blocks create regulo, patterllS in • 
coaremporary style (J\farir,, n.d.). lo :ill of i\lacirz's 
projecrst focus is pm on c1ffl1'onmental ~.nd social 
susrnil'1nbiliry 

11,e benefits of Gabions "'e th•t clieir sr,ength and 
srnbilitr increases wirh age, due co silr and vegernrion 
forming jn-bcrwt.-'<'n the rocks. 'lbe narural habitats 
co,,cribure to the aestheric c1u:tJiries ,aod emphasise i,s 
rd,1cionsh.ip with che envi.ronniem. Reusing bLUlding 
rubble also contributes co the idC'a of minimising the 
imp:tcf on ,he e,wjronmem. lt\thet d1an hand-Jaying great 
amouncs of scone that uses vasr amounts of cement and 
\\~ter, g-ahions are ~ great alt{:t11ativ·e. ·n1e')e srruccures Are 
cherefo,e lighter, cimes,wing, and cost saving. Gabion walls 
cnn take gre:n loads immtx.foudr :lftcr consr.ruction a.nd a~ 
opposed ro concrete consrmctio11. does no, crnck, or 
deform under pressure. 

SociaUy. low~ski.lled labour can coosrrucr the modu.lnr 
gabion sysrcms. filling baskets and closing cl,em property, 
wirh no need for mechanical equipmem. If c:ttefolly 
constructed, gab.ions art vinu~llr maintenance free 
(Gabioo,s.nct) and c:rn be dissembled after their lifetime 
and used elsewhere. remaining wifhjn a closed Joop q•de. 

TI,e gabio11 wall sysccm in ~rchiceci:umJ applicatio,1s is 
thermally efficient, as it can br heared br the- sun during 
the dar, stored, nnd slowly released duril'ig the r'light. Its 
perme;tbiliry• also allows fol' ,,~nd and lighr ro gemJy pass 
duough che voids, crc.-ating natural wncilncion and light. 



Figure X: Collt'Cti.f Mia Af<hitecu· SJindokuh.le Pr~:sdlool ul J>orl Eli.t2brth usu-ig eUC'l'll)l)tUS UttS 1u1d 1«laimed 
w'OOd !I.S cool supporL 
-..c.c bAI~ ftoa..ti.J..- (, <1.-(1/ M"tt'md 29/0ll/ :o(I! '" 

IF1gu1'e X:Nuu M:u1t2' H:ab1t'lt Rtso1lf<':e tlnd O e,·dopme1n Cen11·t u..s.u-.g fN.~1:umrd wood m be.1-..,·eM s1e,d membe~ tlll 
1' ,'i..hadmg dniC'.t". 
-~ ™I~/· -v•(11f«l'IUf'.ot.S,'p~l5tn/- Ol"itt.qi<Jf'O~~ ~<Qfll~ ~ti,t,.I !,t)fW/ l(ll '1 

F,gure )(: Ali:iC'll Ce11trc: by EastCOllst:udi.it«u co1-.strncu11g a ,oof from ,eclaim~ EUC:'tl)l)tUS 
poles_ t111d tb!lt<:hmg b 1hs 1tre u~d for sb!lding !lll d b1a.h.astr:ul~. 
"°'"""· 1,ap.: '1- •N•IC'Oi.'IWfhi!t('U.to.10 /-._(,......c,,,11!, .. J1u11! 4tt....-l ~ J0'>( :!01, 

Figme X:U1b:t Cbi. Cf)'St::il Mruk-ct b)• Nnu M:t.111z i!"du1":1s usmg 1>cl:2imt'd 
111,11der tr('(':$ :a:s roof .$lnic;C,1l"f' :ind support. 
~w http:/f•,,...-.a:u,m1u;autn,<h~'-<0111f,,Mtl-,-f1fW1,cnaktot/ -~ :,J/f»/ 201 ... 
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Tof) Ftgt11e X: BARNng:111l b)· 
(n.Sile· Ardii1('c;:lm-c, using 
r«laiu1C'd 1jmht'c a, cbddiug. 
~ ll(f'I" taip,://.....,.;.4,qft.ro111J 
•utff'd 2?i09/l(llr 

).f iddle Figiue X : 1imb,,i­

fo11nd :11 1hc K\VOTS in 
Jru1dtill w:+ste. 
SO<II(~ Ambo1 (2017) 

Bouon1 figure X! lkcl:iiu1td 
1~11~r cbddmg 1eic1ur~~ 
.0,11(' .. bitpt.,//~bb<11,'Uc.sl/ 
p,llod..tl a«.._.129/ 09/ 201'" 

TIMBER 

Ar tbe K1em01011d WTIT'S. timber is not separ:ned from rlle waste strearn and remnins wichin rhe fandfiU 
pile. ~J11is is a ,,-nscOO opporrm1lr:y, as rjmbec is c.,sily reus..lbk·. RccJaim<.'CI rjml>er is ;l popufar m:neual for 
for11.irute manuf::icntting. and a few atci.AAllS io Kleinmond mnke use of rhis 1-esou<ce. Ther do however 
collect their wood from other sources.. as K\VOTS does nor sepacace it from building rubble and kitchen 
waste. Rcdai,ned timber can be used as strucn1m.l clements by configuring the timber into frame-like 
unirs. It can also be used as non•strucru.n1l rnecnbers for shade screens and overhangs. 

INVASIVE ALIEN TREES 

KJeinmond and surrounds have been fighting i11n1sh·e :"tlicn n·ccs fo( y~rs. Australian mrrtle, lol'1g leaf 
wmrJe, black watde, Australian alhizii:1 and spider gt.uns are de::irly e,·idenr along the R44 and i..i1 large pnrr 
of chc Kogdbeig Biosphere. The Kkinmoncl Narure Conservation Society (K,"CS) and rhc Klcinmond 
Hitck Grot1p iovests a lo, of rheil' time in clearing areas "~rh invasi,•e rrecs. E,·err third ·n)urscl-:ly of the 
mond1, 20 members of the I lack Group joins a session where alien uecs are 'hacked', which includes 
le,;s accessible are11s sud, as the mountain slopes and kloofs. (KBRC. 2015) 

This prcsems the opporn1niry to uS<- 'hacked' ln\'l'\der tt('ts as a scrucmral buildjng resource. Nin-a Maritz 
.Architects {from Namibia) use 3 sirniL"lr approach ;lr'ld applies a system in her ard1icecture where iovader 
trees a.re debarked and slowly charred o·rer a bed of coals, which releases toxins within rhe ,,--ood :md 
prevents insocr attacks (Maritz.. n.d.). 
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Silmdoku!Jc Pre$t•hool 
-N- ~p.lltc&otblu,p.<octil Gll,onw.f. J .r,....ud 
Z'li OIJ/ 201 .. 

l..('ft Fig\tR' X: lnlrrior \'icw of palliN 
suiJCltl!<' shO\\·ing the spa1.ia1 qu:~l.itits ot 
u.smg 1tt.l:utnc<l p,1llc1s. 

lltddk Figt1r« X:: Ext<"nor ,•i'-"'· of 
t>ccschool 11howi.ng tl1e su-unuta.l aod 
1~0-s1tti,c1ur:al 11ppl,,e:1t1ons \lSiug: rrd:1nnt'd 
p:illeu. 

Oonoul F1gwe X: Constfut'1mg the SC'hool 
\1$in,g t<'d:.iinu:d Eu~-aln>hl.s tr('('$ :and ,\"OQ(I 

as du· fOO[ strocul.tt' :ind support. The 
p:1ll t1 floor ,,rne1utt" ,s ,•i.s1ble bct'orr 
plyv.-'()()C.l rioor .111,fac<' \\'.lS 111s1al)ed. 

,..,_ 

PALLETS 

Kcighbouring apple furm presem-s additional opporttm.i[ies ro use second0 ha11d pallets. 
Although not inany p•llets arc delivered to the Kleinmond \XUTS, they can be sourced. 
sold and used ar rhc RE(SOlrRCE) facility. 

Colkccif Sag,, t\rchirc-cts ,s • French firin focused on faciliroting the growd, and 
developmenr of communiries by \\'Orkjng with local1r sourced and upcrded m:ueri.als.. 
111ey arc deve1oping new· ways of building chat allow for colfaborarive work with che 
community tru\r will ove:rsee ;1nd maintain the srr.ucturc in the forure. f'Or Collcctif Saga 
Ard1irec;rs. the building m:-1ccrials .i:.hould be e::isr to obmiJ1, as resoutees are li111iced within 
c.he t.:ommuniry; Af d1e SilindokuhJe: preschooJ in Pon Elizabeth sccond~hand wooden 
P"llct> were soun:ed <md used rens,emblc<I for wolls, dnddi11g. roofs, floors. doors & 
window frames {Fig ~). This technical details of thls pt'ecedent srudy can acr as a 
conmuction manual for die RE(SOURCE) ccnrre. 

111e reclaimed timber merhods dis.cussed aboYe h::is gteM archirecrutal opporn111iries. lts 
sr.rucru.ral srnbility and tighrweiglu qualiues encournge many applications rhat can cre-.uc a 
variety spacial c:-:pe-ricnces.. 111e med1ods :uc low-tech. and skills de,·clopcd can be used 
be)'ond rhe RE(SOPRCE) cenrre. 

Le.ft Piguu~ X: Oe111.Jed dmwn~ion~ ot' 
it:mtfard P..illct in Sotoh .-\fti('a.. 
)O!ll«°' lmf"' I /df'pn .. 1~,C'IOIA -;1646f7/ 
,cork 1b,,.11a1c:,pn'1'111fi;xJJ1...c11M:bul-f'~.,,,,.,,,,Ji(Jnl 
~29/0PIZOF 

lfidd)e f'.giic<' X: Mo,11bl<' bar wmdow at 
S1Lndakuh.le p1<'~hool mnde f1on, 
t('('.l:\Jme<I pallet wood. 
_.«- b.(1pd /c-olkQ(,"iCuoni l6 ·~fr/ -W'd 
1'10?:2011 

Riglu Fi~ X: Nc:idi: cbddU1g 1<xtur< 
mnde t'1om tcd:tin)t"(I p:1llc1 wood :ll 

SiLndolml1l(' f)[<'sc:11001 
~ l~t~//(oll(,(_IJ:'9.COGl!Ctttio.-f1/ ll((e~ 

201.»12011 
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