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ballast water maintenance, fresh water sourcing, and fishing would work together to make each 

more resilient and provide opportunities for people to be grounded in their environment.  

The functioning of these offshoots is based on the proposition that seaweed is an important 

design material for future living spaces. There are significant precedents for seaweed use, as a 

pre- and post-processed material, which posits seaweed as an underused resource in a country 

where it is abundant (Blamey & Bolton, 2018). These include the following: dike creation for 

sea level rise risk; eco-roofing for future skills development; sustainable harvesting to support 

marine environments and generate biomass; and fertiliser as a by-product.

Although social systems, industrial (in)activity and water systems in Saldanha Bay invariably 

influence and modify one another by sheer proximity, this is unplanned and each system is 

perceived as independent.  A systemwide reconfiguration is required for broader ecological 

transparency, literacy and health. These radical possibilities do not present static solutions for 

land and water systems, but rather suggest anti-fragile interventions that increase metabolic 

stability.

DESIGN THEORY AND OVERVIEW

Saldanha Bay, South Africa’s second busiest port, exists as a complex set of living systems, 

poised at the interchange between land and water. Because of its role as a port city, it is a place 

where water systems, transport routes, and industrial activity meet and intermingle. This 

thesis focuses on the threat that is posed to the ecosystems of the bay through repeatedly 

introducing copious amounts of ballast water from the holds of international cargo ships 

(Duncan, 2014; Marangoni, Pienaar, & Sym, 2001). Paradoxically, it is the entangled routes 

and systems that led to the disastrous degradation of marine life that suggest Saldanha Bay’s 

potential for sustaining a more symbiotic water system. Imagining and designing such a solution 

is the aim of this project. 

The main design objective is to mitigate the degradation of the marine environment by 

filtering ballast water to rid it of invasive non-indigenous species (NIS). The central design 

proposes to filter ballast water through onshore abalone farming and concurrently generate 

onshore seaweed feed and farming. Such filtration would rely on the environment created 

by naturally occurring seaweeds, Ecklonia maxima and Gracilaria, which have great potential 

to further support ecological functioning. The site of this project is an abandoned iron ore 

factory, which is well-situated to be repurposed for water filtration. 

It is not only the saline water system that will benefit from such an intervention: to 

repurpose the factory site in a way that rejuvenates both the health of the bay’s waters and 

the economy, would be to fulfil the promise of job security that the community was led to 

expect when the factory was originally constructed. Furthermore, if the ballast water were 

desalinated and reintroduced as a source of much needed fresh water, it would support other 

living systems in the town and surrounding community. The interdependent industries of 
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Some framing is needed in order to contextualise the spatial design presented in this 

project. This document introduces the past and present spatial configuration of the area as 

part of a larger narrative of global resource management.

‘Research Base’ unpacks a resultant negotiation between static and cyclical systems: the 

large and the small, the giving and taking of resources, and past, present and future states.

‘Site landing’ shows the residues and trajectories of these dynamics as they exist in 

Saldanha Bay.

This is followed by ‘Radical Possibilities’, which details site-specific remediations for living 

systems, such as the human settlement, existing industries (land and ocean based) and the 

naturally occurring ecosystems.

Within ‘Symbiotic Relationships’ these possibilities are linked to the human activity in the bay. 

Once the area is contextualised and the importance of kelp has been asserted, the last 

chapter leads us to imagining a new interconnected design framework, showing how specific 

iterations of the ‘radical possibilities’ can be practically realised to produce feasible design goals.
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LINEAR TIME
Transport and Water Systems

International transport routes, which distributes both people and materials around 

the world, have been expanded and refined over many centuries. Saldanha Bay is a former 

British Colony in South Africa, which has its origins as both a trade stop and a site of brutal 

exploitation of people and natural resources for European empires (Kameri-Mbote & Cullet, 

1997). Thomas Mitchell (2002, pp. 90-92) expands on the complex dynamic between empire 

and satellite colony by unpacking the mechanisms that enabled resource exploitation: mapping 

was first used to facilitate control of space and materials, regional monoculture crop farming 

was widely implemented to easily quantify and project the future export of materials, and 

stock exchanges could provide anonymous crowdfunding strategies (Mitchell, 2002). In this 

sense, colonialism thrived off of imagining states of land as static, controllable and unchanging, 

from which resources could be removed, but little or no consideration was given to the effects 

that such interventions had on the local ecosystems (Mitchell, 2002). 

This dissertation probes into the consequences of a disconnection between resources 

and users and the often overlooked residue that removing objects leaves on the environment. 

Globalisation, which was brutally packaged in South Africa as 
colonialism, thrived by projecting static states (Mitchell, 2002), 
exploitative labour practices, and ultimately with a goal of 
extracting distant resources (Kameri-Mbote & Cullet, 1997). The 
initial large-scale human activity in the bay relied on the health and 
abundance of the marine environment, but the trajectory of finite-
resource exploitation has led to the downfall of the functioning of 
the ecosystem (Welman & Ferreira, 2016).

Saldanha Bay, South Africa’s second 
busiest port (Marangoni, Pienaar, & 
Sym, 2001, p. 466),a historic stop 
for international trade.

Major rivers and coastal seaweed 
growth along the Western Cape 
coastline. (Saldanha Bay highlighted)

A South African banknote from 
1961, depicting trade and satellite 
resource interdependency. 
(Image author’s own)

0 100km

All maps point north 
unless stated otherwise

0 400km

N
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LINEAR TIME
Transport and Water Systems

In South Africa’s now second busiest port (Marangoni, Pienaar, & Sym, 
2001, p. 466), we see immense volumes of material, especially water, 
siphoned in and out of the space. It was historically both close enough 
to Cape Town to support trade and close enough to be a threat from 
foreign forces (Welman & Ferreira, 2016).
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EVENT TIME
Water Systems

Naturally deep Bay and its historic 
connection to steel railways

Major rivers, Saldanha Bay’s fresh 
water supply, and seaweed

The first major railway was drawn away from the bay, towards the Berg River. 

This continues to be the major source of fresh water, which is piped 88km from 

this river to the bay (Saldanha Bay Municipality, 2019).

0 50km

0 20km

Berg RiverWater treatment plant in Mooreesburg63 ML storage reservoir in Vredenburg
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In unpacking these interrelated tales Saskia Sassen (2016) calls for more grounding and 

less worlding (Ernstson & Sörlin, 2019), noting that global conversations about climate change 

are often too broad and can be easily warped by the storyteller. Within excessive worlding 

“destroyed air, land and water become a generic condition, a facticity disembodied from 

the geopolitical landscape of countries and mainstream politics”; multinational players can 

focus on carbon trading as the lowest common denominator to control the system, “either 

to augment the right to pollute or augment what they can sell to governments that want to 

pollute more” (Sassen, 2016, pp. 34-35).

These ideas are pertinent to the context, where a glassful of saline water from Saldanha 

Bay would show a mix of international waters containing foreign organisms, competing with 

local marine life (expanded on in detail later), while a glass of fresh water would embody a 

history of importing fresh water from the Berg river. The glasses of water are sites of unseen 

contestation, but which must be brought to light in order for ecological health to be restored. 

“If I were to capture some urban water in a glass, retrace the 
networks that brought it there, “I would pass with continuity 
from the local to the global, from the human to the non-human” 
(Latour, 2012, p. 121). These flows would narrate many interrelated 
tales: of social and political actors and the powerful [and unequal] 
socio-ecological processes that produce urban and regional spaces.” 
(Swyngedouw & Swyngedouw, 2004, p. 461)

CYCLICAL TIME
Resource Growth and Extraction

International waters containing 
foreign organisms, compete with 
local marine life.
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Resource extraction, railway, 
and population patterns (adapted 
from Welman & Ferreira, 2016)

2012, Left: ‘operational’ yet abandoned 
railway (Department of Rural Development 
and Land Reform, 2020b). Right: railway for 
the longest production train in the world.

1998, Saldanha Steel smelter constructed. (cf. 
Sguazzin, 2019). Granite mining spreads the 
town further north-west.

1983, Sishen iron-ore railway built together with 
deep-water jetty (1967) ruptures the bay’s marine life.

<1900 1966, President’s jetty takes railway to water’s 
edge in the south. Industrial expansion west.

±1905 - 1942

0 4km
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1937

Hopefield railway 
built in early 1900s

Sishen iron-ore railway built 
together with deep-water jetty, 1967

Steel smelter 
constructed in 1998

Steel smelter shuts 
down, late 2019. 
(cf. Wentzel, 2019; 
Connolly & Ponder, 
2019) 

1960 1986 2003

The Saldanha Steel smelter was constructed as late as 1998 as part of a post-

apartheid mega-project meant to bring social upliftment to the bay.

(Images adapted from the Department of Rural Development and Land Reform, 2020a)
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SITE LANDING
Saldanha Bay, Western Cape

The bay as a living system; existing 
hierarchy within multiple 
resource cycles . 

0 2km



ballast water, South Africa does not have legislation or regulation that deals directly with the 

issue and it has been disastrous for our coastal waters (Duncan, 2014). Saldanha Bay, specifically, 

has an endangered marine ecosystem in large part due to the accumulated introduction of NIS 

and artificial land reconstruction. Mytilus galloprovincialis (Mediterranean mussel), a prominent 

NIS case in South Africa, was first noted in Saldanha Bay in 1979 and has since spread so 

extensively that is now found along the entire west coast of South Africa (Duncan, 2014, p. 33). 

The extensiveness of this problem requires an imaginative and pragmatic solution. Furthermore, 

this water could be used for the region becomes a more grounded, independent entity that is less 

reliant on external resources. Presenting such a solution is the aim of this project.  

Ballast water has been described as “extremely convenient for the shipping industry 

but disastrous for coastal waters and the environment” (Duncan, 2014). It controls ships’ 

stability and trim, but as it is exchanged across natural geographic boundaries, it causes the 

transmission and invasion of NIS (Pereira & Brinati, 2012). These transported organisms 

include “microbes, plants and animals, eggs, larvae and juveniles of larger organisms” (Duncan, 

2014, p. 6).

This problem has been exponentially exacerbated by the increased efficiency and 

expansion of the shipping industry. Spurred by demand and cost efficiency, 90% of international 

trade involves the movement of goods by sea freight (Liu, Chang, & Chou, 2014, p. 187). As 

journey lengths become shorter, more species survive the journey between ports, resulting in 

more alien species that are unlikely to have natural, local predators (Scriven, DiBacco, Locke, 

& Therriault, 2015). 

International Ballast Water Management (BMW) began in the late 1980s due to the threat 

of invasion and structural damage caused by increased biomass (Scriven et al., 2015). As a 

temporary solution, Mid-ocean Exchange (MOE) was introduced and remains the most 

common method employed for BWM worldwide, despite being originally considered as an 

interim solution (Scriven et al., 2015). It was considered temporary because MOE is based on 

a Canadian model that only lowers the risk of species invasion for vessels transiting between 

freshwater and salt water systems and was not designed for vessels traveling between (or 

within) salt water ecosystems (Scriven et al., 2015). Shortfalls and opportunities within 

contemporary BWM will be discussed in a later chapter,Water Filtering Possibility.

Although the government has signed and ratified international conventions that deal with 

Because of mass cargo shipping, the rapid introduction of non-
indigenous species (NIS) in ballast water has devastated local marine 
ecosystems. As a result of ballast water exchange the inner bay’s 
water is completely replaced roughly every five days and invasive 
NIS continually out-compete local species. Furthermore, in 1979, the 
ecosystems were ruptured by the construction of a deep-water jetty 
which calmed and deepened the bay.

CONSEQUENCE OF MASS SHIPPING
Ballast Water Introduction

Patterns and networks of desire, 
distribution and disruption.
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Deep water jetty detail: Transit routes 
as leaving a residue in the environment

Sources, routes and volumes of 
ballast water to Saldanha Bay 
(Marangoni, Pienaar, & Sym, 2001, 
p. 466).

Train routes, present

Train routes, past

At source port, 
loading water ballast

At destination port, 
discharging water ballast 
Non-Indigenous 
species introduced 
from ships’ hulls

During voyage,
ballast tanks full

During voyage,
ballast tanks empty

Richards Bay and Saldanha Bay 
are South Africa’s busiest ports, 
and “the bulk cargo carriers 
entering these ports discharge 
almost 30 million tonnes of ballast 
water while receiving their cargo 
of coal and iron ore.” (Marangoni, 
Pienaar, & Sym, 2001, p. 466)

0 250m
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MATERIAL CYCLES
Change and Environmental Instability

Vulnerable Southern Benguela Shore
Vulnerable Saldanha Flats Strandveld

Sea level rise risk:   Low
		  Medium
		  High
		  Very High

Vulnerable Cape Kelp Forest
Endangered Saldanha Granite Strandveld

Saldanha Steel Smelter

Perspective 1: 

Abandoned railway (extends left and in foreground)
Saldanha Steel Iron Smelter (horizon, left)
Deep-water jetty and cargo ships (horizon, right)

5m contours, above and below waterline,
and sea level rise risk

P1

0 8km

14



Dominant material cycles in the 
bay, before the factory shut. 
Adapted from Gasson & von 
Blottnitz (2005).
Pretoria Portland Cement 
(PPC) used to provide dolomite 
and lime from its quarries and 
reciprocally used the slag from 
Saldanha Steel’s production 
processes to manufacture cement 
(Welman & Ferreira, 2014, 
p. 226).

FRAGILE MATERIAL HIERARCHY

The Saldanha Steel smelter is at the heart of the space and of the design; it has 

shut down and its future is uncertain (Wentzel, 2019). It was seen to bring social 

inequality as well as negatively effect the environment in the bay.
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In order to design a solution, it is necessary to explore and negotiate between many 

seemingly opposing forces: large and small scale industry, linear and cyclical resource use, 

immediate benefits and deep time ramifications. The current functioning of these systems 

polarises these forces and puts excessive stress on the natural environment, All of which, 

above and below water, are already either threatened or endangered (SANBI, 2018).The 

design proposes seaweed as central to the design, but which has many tangential benefits and 

which can help to establish symbiosis between water systems and socio-economic systems. 

As a plant material seaweed traverses many scales and processes: existing above and below 

our field of view, surviving in both wet and dry environments, existing on a mass scale while 

also harbouring life for the smallest of ecosystems. It is an abundant resource in South Africa, 

specifically along the west coast, with over 593 000 tons (fresh weight) of Ecklonia maxima 

available for sustainable harvesting (Rothman, 2018; Anderson, Rand, Rothman, Share, & 

Bolton, 2007), while also reproducing far faster than land-based plants (Anderson, Rand, 

Rothman, Share, & Bolton, 2007).

This project will propose radical as well as precedented possibilities for industries that 

share the bay. It also suggests that through design ecological transparency and literacy can aid 

or prevent destruction of natural environments by over-exploitation.

The issue of ballast water maintenance can be imagined as an 
acupuncture point for addressing issues in many interlinked systems 
and multiple actors between Saldanha and the ocean. There is the 
potential for the naturally occurring seaweeds, Ecklonia maxima and 
Gracilaria, ballast water and residual transport systems to become 
symbiotic, as opposed to their current dysfunction. 

RADICAL POSSIBILITIES

The water-based pattern and 
imposing ink line could be seen as 
opposing forces, though in many 
ways they are not.
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RADICAL POSSIBILITIES
Land and Water Systems

18
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POTENTIAL RELATIONSHIPS

Clockwise from bottom left, yet within a cycle:

Firstly, Kelp forests are essential support systems for marine and land environments 

(Blamey & Bolton, 2018; Jiang et al., 2020; Steneck et al., 2002; Teagle, Hawkins, Moore, & 

Smale, 2017).

Secondly, abalone farms can both thrive in Gracilaria (a seaweed found in Saldanha 

(Engledow & Bolton, 1992) and Gracilaria can grow in abalone effluent (Neori, Shpigel, & Ben-

Ezra, 2000). Abalone also benefits from a combination of Ecklonia maxima and Gracilaria feed 

(Rothman, 2018; Engledow & Bolton, 1992, p. 266). Furthermore, abalone, like mussels and 

oysters in the bay, could grow in the ballast water, maintained with an observation of regular 

feed, pH and temperature levels (Rothman, 2018). 

Thirdly, pump-ashore production costs for abalone aquaculture is one of the biggest 

expenses in the industry (World Aquaculture, 2016) while studies have shown that, when 

space is available, pumping ballast water onshore for treatment presents economy of scale 

(Pereira & Brinati, 2012). Moreover, many onboard filter systems, which will be discussed later, 

cannot be applied to all ships due to great limitations of space on board, available power and 

retrofitting capacities (Kazumi, 2007). 

Lastly, sunlight and ultraviolet radiation has proved to be one of the most effective means 

of filtering NIS (Nosrati-Ghods, Ghadiri, & Früh, 2017), with mainstream methods of ballast 

water management having many shortcomings (shown in the subsequent chapter). 

Here, there is the opportunity for abalone to grow in and treat ballast water, with the 

pump-ashore costs being shared between the various industries, and seaweed to be a useful 

by-product of the process.

19



WATER FILTERING POSSIBILITY
Status Quo, Shortcomings and Potential

There are 23 methods of filtering ballast water to levels required by International Maritime 

Organization (IMO). The main four are: mid-ocean ballast exchange, filtration, UV radiation, 

and separation through hydrocyclones and biocides (Pereira & Brinati, 2012), though a single 

BWT method usually cannot meet the requirements of the IMO in a way that is safe, effective 

and economical (Wu, You, Du, Chen, & Jin, 2011). Thus a combination of two or more 

treatment systems of ballast water is usually more practical and efficient (Pereira & Brinati, 

2012, p. 4). This section will explain prominent BMW techniques and their documented 

shortcomings, before advocating for a means of effectively layering techniques for a site-

specific remedy.

The major BWM systems fall into two categories, Ballast Water Exchange (BWE) and 

Ballast Water Treatment (BWT). BWE is the most common and is about 97% successful 

when conducted. Within this process there are three methods: “i) to discharge the tanks and 

subsequently refill, ii) to discharge and refill simultaneously, and iii) to release water through 

the bottom of ships and simultaneously pump water into the tank” (Nosrati-Ghods et al., 

2017, p. 4). However, BWE’s effectiveness is questioned in terms of ship operational security 

(Endresen, Behrens, Brynestad, Andersen, & Skjong, 2004). Put simply by Kathy Metcalf, 

director of maritime affairs for Chamber of Shipping of America, “because of the stability and 

stress factor of a ship, if you’ve got bad weather conditions or a certain cargo configuration, 

you can’t do [BWE] all the time” (Christen, 1999). This means that even as a questionable 

interim method it is an inconsistent strategy.

The second category, ballast water treatment, is divided into three major categories: 

chemical, mechanical and physical (Airahuobhor, 2010). The chemical treatments generally 

This section will expand on the existing spectrum of ballast water 
treatments and how alternative treatments are needed to remediate 
the existing shortfalls of Ballast Water Management (BMW). The 
design will envision a renegotiation between multiple actors in 
Saldanha and the ocean.

Conceptual rendering of ballast 
water treatment; water pumped, 
exposed to sunlight, aerated and 
filtered (continued on next page).
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leave a toxic residue in the environment making them undesirable. For more detail regarding 

chemicals typically used in BWT refer to Nosrati-Ghods et al. (2017) and Cooper, Jones, 

Whitehead, & Zika (2007). Though for most of these the shortcomings relate to biological 

effectiveness and possible residual toxicity of the discharged ballast water (Wu et al., 2011). 

The opinion that BWT should follow precedent from the sewage and industrial waste 

treatment systems is widely held, yet this persistent ‘residual toxicity’ is often overlooked 

because of the allure of complete filtering. To continue this analogy, and relating it to the 

landscape architecture field, deadening sewage and industrial wastewater by harshly filtering is 

the norm, even if it is often more costly and less effective than well maintained natural wetland 

systems (Breaux, Farber, & Day, 1995; Ernstson & Sörlin, 2013; Department of Environmental 

Affairs and Development Planning, 2019). The last subsection is mechanical and physical 

treatment, and it is the most important for grounding the conversation in Saldanha Bay. Firstly, 

heating ballast water is effective in decreasing counts of zooplankton and phytoplankton, 

though not all organisms are filtered in this process. Secondly, ozone is widely used for water 

disinfection but maritime microorganisms have also shown resistance and it sometimes causes 

corrosion (Liltved et al., 2006; Oemcke and Hans van Leeuwen, 2005; Wu et al., 2011). 

This brings us to the most natural, effective and relevant treatment method: using 

ultraviolet radiation. It is relevant to us because it forms the basis of this project, realising the 

opportunities provided by existing infrastructure and treatment effectiveness.

As ships’ onboard ballast tanks have gotten larger and faster the organisms and the 

water are not exposed to photochemical decomposition (effectively sunlight). Exposing 

microorganisms to ultraviolet radiation is a practical and effective way to inactivate 

microorganisms and filtering ballast water (Tang et al., 2009).

 However, when particles are suspended, the effectiveness of ultraviolet is diminished 

through the attenuation of the radiation and, for that reason, a combination of filtration and 

ultraviolet should be used (Perakis and Yang, 2003; Tang et al., 2009). 

The proposed onshore abalone farm could provide circulation and agitation to stimulate 

ultraviolet exposure and ensure maximum effectiveness. Moreover, a site specific physical 

filtration, as Perakis and Yang (2003) have deemed necessary, could be the desalination plant 

at Shelly Point. Desalination, or physical filtering, is effective in removing cloudy particles, 

viruses, bacteria and parasites (Nasser et al., 2002; Tang et al., 2009). At Shelly point, just 

north of Saldanha Bay, approximately 8.2 million rands of municipal money will have been 

21



spent to refurbish the desalination plant which previously supplied fresh water to Saldanha Bay 

(RSA National Treasury, 2020).

This would reflect the efficiency of multiple filtering systems advocated for by Pereira & 

Brinati (2012, p. 4). Providing desalinated water to a water scarce bay would also improve the 

metabolism of Saldanha Bay, so that the region becomes a more grounded, independent entity 

that is less reliant on external resources.

“The bulk cargo carriers entering 
these ports discharge almost 30 
million tonnes of ballast water 
while receiving their cargo of 
coal and iron ore.” (Marangoni, 
Pienaar, & Sym, 2001, p. 466). 
This water could be used for 
the region becomes a more 
grounded, independent entity 
that is less reliant on external 
resources.
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MATERIAL PROPERTIES
Exploring and Appreciating Cycles

The possibility for ballast water treatment and seaweed designs (shown later) 

build on the dynamic properties of seaweed. The project uses this dynamism as a 

source of intrigue and inspiration. Maintenance (explored in Maintenance in design) 

and experimentation generate an understanding and appreciation of the various 

life cycles. 

Material studies and 
photographs as part of 

author’s own experimentation.

Image: Rothman (2018)
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acknowledges that natural elements create distinct and graspable patterns in the world (ridges 

and watersheds form clear borders, boulders create shadows, etc.), which we are eager to use 

for “book knowledge”, but that these are deceptively dynamic and unpredictable (Bayer, 2019; 

Head, 2013). Head’s perspective does not suggest that nothing can be projected and that we 

should not design for the future, but rather draws attention to the allure and downfall of rigid 

design plans (Bayer, 2019).

In managing non-finite materials as well as material degradation, maintenance is generally 

implicit and assumed in projects but not recognised (Raxworthy, 2019). Within the Landscape 

Architecture field, “due to the assumption of a mature plant in specifying location in plan, 

growth is implicit but unacknowledged in planting design” (Raxworthy, 2019, p. 326). A mature 

wetland plant, which can filter effluent wastewater, may remove nutrients from the water but 

the nutrients do not leave the system without maintenance and subsequent displacement. 

Raxworthy (2013) notes the role of the maintenance and the active designer in allowing 

growth and death to inform a site’s constant restructuring. Static representations can only 

provide a start to designing and plans should convey principles to accommodate contingencies.

My implementation of this approach in the design proposal is also inspired by Bessie Head’s 

fictional novel When Rainclouds Gather (1968), which can be read as a manual for radical design 

strategies during ecological crises. Similar to Raxworthy’s (2013, 2019) theories this is done 

by acknowledging design as a part of a dynamic narrative. When Rainclouds Gather is a fictional 

story of a black South African going into self-exile in Botswana during apartheid who begins 

working with a farmer. The predominant and rigid farming strategy in the area is subsistence 

farming, whose hegemony is linked to an inheritance of oppressive colonial power structures 

(Bayer, 2019). During a severe drought we learn that a drought resistant grain is not grown 

owing to political reasons: certain minority tribes were associated with this grain and thus 

superior tribes would not grow or eat it (1968, 41).

Throughout the narrative Head continuously draws our attention to the “ontological 

flexibility” inherent in natural systems, which reminds us of the need to accept and negotiate 

change. The drought and grain resilience form part of the narrative of change. This perspective 

Designing for multiple cycles of growth, use and decay is essential 
for resilient design practice, as reflected in the flexibility and change 
inherent in natural systems.

DESIGNING DYNAMIC SYSTEMS
Cycles Within Larger Systems

Ontological flexibility inherent 
in natural systems. Bottom: a 
microscopic seaweed structure. 
Top: weaving, and the process of 
incorporating novel elements.

25



MAINTENANCE IN DESIGN

This “ontological flexibility” is inherent in water, seaweed, and all 
materials proposed for this project, presenting radical possibilities for 
harvesting, implementation and decay. Not all of these designs are 
at the forefront of the proposed design, but with enough time they 
could all ideally be realised. Resource representation style references Elao 
Martin’s Reimagining Kitintale’s landscape through clay brick making (2018).
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Saldanha Bay’s beaches.
Clockwise from top-left: Deep-
water jetty in the distance, 
Glacilaria, and sand stabilisers
(Photographs author’s own).
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Bottom: view-lines (dashed), 
boundaries (solid) and controlled 
access (circled, intensity varies) 
separating people from the ocean

Top: Proposed urban and 
industrial expansion (yellow and 
purple respectively) 
(CNdV, 2017)

It is significant in the SDF that current urban and industrial activity are grouped 

together, which is both shocking and cutting edge. Cutting edge because it emphasises the 

interconnectedness between the two systems, and perhaps also the mechanical, mass-

consumptive patterns in contemporary urban life. Though the industrial processes in the bay 

are not as public as the urban areas; physical access to the Saldanha Steel and iron ore storage 

is limited, and the visual access to Saldanha Steel is contrived by a roadside lookout point.

This project suggests that a similar collaboration is urgently needed between spaces and 

parties in Saldanha Bay, a kind of ‘landscape literacy’ and ‘ecological democracy’, to avoid 

environmental and political stagnation, and generate adaptive responses to climate change 

(Spirn, 2019).

This central design is informed by the idea of industrial systems 
being arteries for human life in the bay, as reflected in the spatial 
history of the bay and currently in the proposal for widespread 
industrial expansion in the Saldanha Municipality Spatial Development 
Framework (CNdV, 2017; shown right).

SOCIAL/INDUSTRIAL COMPLEX

Positive sentiment of the 
ocean in White City, perhaps 
in spite of Hoedjieskop 
blocking views of the ocean 
(shown later).

(Photographs author’s own)

Saldanha Steel

White City
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Elevation A: Saldanha Steel Smelter

Elevation B: Central Saldanha town

Elevation D: Deep-water jetty ruptures bathymetry in 1967, forever 
changing the town’s social, economic and environmental dynamics.

Elevation C: Cutting through 
Hoedjieskop

White City, alongside the 
abandoned railway, blocked by 
Hoedjieskop. There are 
extensive desire lines by locals 
on public open space alongside 
railway (shown later), highlighting 
the past and present importance 
of the railway.

Hoedjieskop

Raised ground
Excavated ocean floor

Central station;
‘Operational’ yet 
abandoned railway

0 5km

0 200m
All elevations at same scale
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The quote below the heading was voiced by locals through interviews conducted by Denver 

Moses (2017, pp. 37-38). It expresses that unfulfilled job and skills creation by the factory 

had “not filtered down to them”. This later became known as the “Saldanha Steel Effect” 

(Moses, 2017). To counter this programmes are being formed within the ever-expanding 

Saldanha Bay Industrial Development Zone, as part of the municipal SDF, to incorporate 

greater community consultation and skills development (Moses, 2017). Subsequent to Moses’ 

study the factory has shut due to the competitive international market, linked to “raw material 

costs and regulated prices”, meaning “an estimated 900 workers will be left jobless by the end 

of the first quarter of 2020” (Ponder & Connolly, 2019).

Concurrently the industrial processes have been detrimental to the bay’s ecosystems. This 

has serious ramifications for the healthy functioning of the marine life upon which many people 

have otherwise relied on for their livelihoods. Among other mariculture industries, there are 

The Saldanha Steel smelter is at the heart of the space and of the 
design; it is close to the town and almost as large as the entire 
residential area, serving as a stunning cathedral in the flat landscape. 
It has its downfalls though: it has shut down and its future is 
uncertain (Wentzel, 2019; Connolly & Ponder, 2019); and it was seen 
to bring social inequality as well as negatively effect the environment 
in the bay.

At 110m tall it penetrates the sky 
and the ground. It was designed 
by Hannes Meiring in 1998 to 
look like a medieval mountaintop 
village (Ponder & Connolly, 2019).

Anger and frustration on a 
public wall in White City, an area 
in Saldanha Bay with a strong 
connection to the ocean. 
(Photographs author’s own)

SOCIAL/INDUSTRIAL COMPLEX
“We cannot have another Saldanha Steel”

historically prominent fishing industries, both small and large scale, that function in the bay (as 

expressed in the wall paintings seen earlier). Adding to this “blue economy”, tourism, which also 

relies on the health of the ecosystem, is one of the top four industries for the regional economy, 

alongside harbour-related industries, fishing and (previously) steel manufacturing (Welman & 

Ferreira, 2016, p. 220). 

As a most dysfunctional and leaving the largest gash on the landscape, this dissertation 

focuses on the steel factory; remedying its toxic residue, abundant space and grand legacy. 

The design bears human life and human scale in mind, ensuring that the suggested framework 

is just as beneficial for local residents as it is for the rehabilitation of the ecosystem in the bay.  

Re-imagining the factory becomes the “acupuncture point” or nucleus from which multiple other 

systems are healed or repaired.  
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The industrial landscape and its 
functioning is a recurring theme in 
Saldanha Bay life. A current lack of 
symbiosis between systems, the 
abandoned railway runs aground 
at the heart of the urban area. 
The path that was once an artery 
creates both a barren divide and 
facilitates disjointed sprawl. 
The faint desire lines show intense 
activity along undervalued open 
space.

Hopefield Wastewater Treatment 
Works processes effluent water 
from the town. In this water 
scarce bay it is fed in part by 
Bokrivier, the only major river in 
the Bay, 

Camp Street, direct access from 
the town to the factory space.

Hoedjieskop, as seen in the Social/
Industrial Complex section, a 
physical barrier between White 
City, as well as other eastern 
areas, and the ocean.

Saldanha Steel, 
an unhealed scar in the landscape.

0 2km



(RE)SOURCE NETWORK
Proposed Framework

Foreign Influence

Saldanha Steel

Harbour, via Deep-water Jetty

Shelly Point 
Desalination Plant

Hopefield Wastewater 
Treatment Works

Saldanha Bay Town Centre

0 2km



0 2km

Phase 3: 
Value is added to the active yet 
undervalued open spaces along 
the railway line.

Phase 2: 
The disused, currently 
‘operational’, track will be 
reintroduced as part of a public 
transport network. This will 
connect the public with the 
transformed Steel factory as well 
as Saldanha Bay with its existing 
tourist network.

Phase 1: 
The Steel factory becomes a 
post-industrial landscape that 
deals with slower, more cyclical 
processes. Abalone and seaweed 
farming filters hazardous ballast 
water. The design also fosters 
public engagement with and 
awareness of environmental 
processes to improve ecological 
literacy and resilience.



DESIGN IMPLEMENTATION
Emphasis on Factory Rejuvenation

A system-wide reconfiguration is required for broader ecological transparency, 

literacy and health. Yet the first phase recognises the issues of employment and 

non-indigenous species introduction as the most pressing, and thus focuses on the 

Steel factory which has the capacity to remediate these the fastest. 
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FACTORY PROGRAMME
An Overview

Seaweed decomposition allows 
for new growth. 

New growth can reflect farming 
character of greater Saldanha 
area, and provide new skills 
development

Abalone farming and ballast 
water treatment, using 
existing vats 
(expanded on later).

Wetland plants can filter 
iron and other heavy metals 
from/using the waste material 
present on site, as explored 
throughout the design 
programme and design detail.

Within the proposed factory redesign existing 

structures, infrastructure and residual material 

are incorporated. This builds on the idea of reusing 

resources to further explore how industries, by-

products and ecologies are connected.
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RESIDUAL POTENTIAL
Layered Informants

0 500m

Major entrance route from the 
town, via Camp street. 
Inflow of employed workers.

Main road through factory 
formed and forms divide between 
conventional area of production 
and area of waste disposal

Existing vats (solid) and water 
channels (lines)

Mounds of disposed or excavated 
material, used as a design 
informant. Explored further on 
following page



EXISTING RESIDUE
Informants and Opportunities for Phase 1

The steel smelter has generated a lot of residual waste material that requires 

remediation, and this too can provide rejuvenated life to benefit the community. 

The site of waste and treatment can be the site of new and healthy growth for this 

site, the surrounding ecosystems, and the community.

0 500m

Perceived energy flows and 
direction embedded in the 
factory layout. See list of input 
and output above.

The existing cut and fill will be 
used to inform the design

Aerial imagery highlighting 
divide between hardened areas 
(drawn) as productive space 
and waste areas (imagery) as 
abandoned space.

Input/output of steel smelting 
informing existing residue within 
the factory. The cut and fill imagery 
spatialises this data. Currently both the 
processing ability and waste material 
have been abandoned. 

Hardened, softened, cut, scarred 
spaces; and natural areas
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REPEATED CYCLE OF ACTIONS
Existing Infrastructure and Design

Proposed movement/access routes

0 80m

These sections imagine spatial snapshots of someone traversing the landscape. The 
two routes lie on existing major roads that create perceived divides in the space, 
which the overall design seeks to remediate. Route A explores the existing divide 
between the factory (north) and waste (south). Route B explores access by the 
community (west) and proposed employment at the aquaculture vats (east). The 
axis sits within a 500m radius of three proposed precincts.

Aquaculture precinct

Cross-cultural precinct

Land-culture precinct

Existing water channels Existing waste moundsExisting water retention pondsExisting major roads
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INTRODUCING THE PRECINCTS
Aquaculture, Land-culture and Cross-cultural Precincts

Land-culture Precinct
Repurposed mounds become a 
space through with the public can 
be integrated into the previously 
private space.

Aquaculture Precinct
Filtering the ballast water and 
creating employment are essential 
parts of the design. This space 
allows for this to be co-ordinated. 
Public engagement, focusing on foot 
traffic, is emphasised at this point.

Ballast water further treated at Shelly 
point desalination plant, as a combination 
of filtration and ultraviolet is necessary 
(Perakis and Yang, 2003; Tang et al., 2009).

Artificial wetlands process the toxic material 
from steel smelting processes (cf. Ayeni, 
Kambizi, Laubscher, Fatoki, & Olatunji, 2014; 
Demırezen & Aksoy, 2004; Peng, Luo, Lou, 
Li, & Shen, 2008; Wuana & Okieimen, 2011). 
Fresh water sourced from Shelly Point, 
excess fresh water is pumped to the ever-
expanding Hopefield Wastewater Treatment 
Works. 

Cross-cultural Precinct
Drawns us towards the centre of 
the factory. The overwhelming 
scale of the abandoned factory 
is negotiated at this point. It is an 
area to bring what is generated 
elsewhere in the factory space 
to a central node, as well as 
showcase what is learned at the 
other two precincts. 

It spatially ties into the second 
phase of the project, providing a 
space for tourism and ecological 
literacy via the public railway 
system.

0 80m

41



STAGING OF RE(SOURCE) DESIGN
Short term spatial programme for the site

Aquaculture Precinct 
Existing vats used for site of 
abalone and seaweed farming

Existing wetland and mound 
peripheries a major site for 
treating toxic water and waste 
treatment 

Land-culture Precinct
Mountain of waste to be the start of 
a public takeover. 
New programme within the periphery 
allows the old buildings to retain their 
grandeur and impact for the visitor  

Cross-cultural Precinct
Link to and from train line 
Anticipating the development of 
Phase 2 implementation

Peripheral corridor 
In preparation for access via the 
revived train network, the design 
programme will focus on the 
peripheral space between unused 
cut and fill ditches and mounds 
and main factory buildings. The 
periphery is defined by the axes 
described earlier

0 250m



STAGING OF RE(SOURCE) DESIGN
Short term spatial programme for the site

Aquaculture Precinct
Saline water pumped in via 
existing water channels or 
part of an introduced pump 
system linked to the railway 
infrastructure

Land-culture Precinct
  

Cross-cultural Precinct

0 250m

Fresh water sourced from Shelly 
Point, excess pumped to expanding 
Hopefield Wastewater Treatment 
Works 

Artificial wetlands process the 
toxic material from residual steel 
smelting processes 



0 250m

(RE)SOURCE DESIGN ENACTED
Long term spatial programme

Aquaculture Precinct Land-culture Precinct
  

Cross-cultural Precinct

Post-industrial farming/growth 
takes over the post-industrial 
factory space.
New growth can reflect farming 
character of greater Saldanha 
area, and provide new skills 
development.



(RE)SOURCE DESIGN ENACTED
Long term spatial programme Spatially outside this diagram is 

Shelly Point desalination plant, 
which will be used to provide 
fresh water for the wetland 
maintenance system. The 
desalination plant used to provide 
fresh water to this plant.

Vegetation/Biomass systems (green)

Routes of employed workers along major 
axes, either via rail or road

500m radii around major entrance points 
(purple)

Residual mound repurposed for wetland 
bio-remediation (beige)

Excess fresh water can be used 
to supplement the supply to the 
Hopefield wastewater treatment 
plant, which currently uses most 
of the fresh water from Bokrivier, 
the only major river in the bay.

Aquaculture Precinct Land-culture Precinct
  

Cross-cultural Precinct

0 250m



Aquaculture Precinct 

Land-culture Precinct
  

Cross-cultural Precinct

0 250m

CONNECTION BETWEEN PRECINCTS
Aquaculture, Land-culture and Cross-cultural



Existing public engagement 
with industrial materials and 
areas, showing need for better 
engagement between public 
and private, social and industrial. 
Clearly the designs were ad 
hoc instead of really ever being 
intended for public use. One 
of the main design goals is to 
change this.
(Photographs author’s own)
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Conceptual outcome of design
Connection between steel 
structures, previously wasted 
material, abalone farming and 
wetland treatment



Spatialised outcome of design 
View from atop redesigned 
mound, the land-culture precinct



AQUACULTURE PRECINCT

0 10m 0 5m

N

Co-ordination centre: negotiating 
private and public; levels above and 
below; discussion and storage

Mound-like gathering space. Adjacent 
granite walkway (light colour in plan) mined 
from site where factory previously sourced 
fluxus for smelting

Ironstone paved pedestrian pathway feeds to 
and from the factory, like a morphed version of 
the tank man stopping more heavy machinery. 
The ironstone reflects the colours, textures and 
character of the factory space.

Input and output of materials 
continues, reflected in the returning 
shipping container transportation

Abalone farming, and 
Gracilaria growth in 
abalone effluent

Processing, processed 
mounds reflect overall 
site’s character 

Continued theme of 
mounds, ambiguous 
grass recreation space

Aquaculture Existing motorised 
transport route

Non-motorised 
transport route

Co-ordination centre

Organic mounds; 
either seaweed, 
accumulated biomass 
generated from 
wetlands and general 
planting, or untouched 
mounds leftover 
from Steel processes 
(see Existing Residue 
section)

Section 1

Section 3

Section 2
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0 10m

N

Landscape Traces (existing)

The junction between massive water 
bodies and major roads provides 
opportunity for access to the new 
factory system. The scarred landscape 
and waste mounds mean that 
the space is largely disturbed and 
unnatural.

Surfaces

The existing access routes are 
supported, focusing on the introduced 
foot and non-motorised pedestrian 
traffic. Ironstone brick paving (orange) 
formalises these routes. Ironstone, 
granite and seaweed roofing celebrate 
the overall site’s character.

Structure

The co-ordination point as node 
provides the basis for this junction. 
Access is limited to non-motorised 
transport while trees and planting 
buffer the nearby vehicle access.

Planting

The focal growth in this area is 
abalone and seaweed, so the focus 
is on their status. The mounds grow, 
move and decay as an interaction 
between the vegetation and biomass 
decay. Plant species are decided based 
on these dynamics. Syzygium cordatum

grow well in sandy soils like the 
underlying Saldanha Strandveld.

Designing a working node that reveals the opportunity for ballast water, abalone 
farming and kelp processing as vital (re)sources in the greater Saldanha Bay area.

Cargo carriers also edge in and out.

Private vehicles edge in and out of the 
pedestrian-orientated node.

A cyclist parking in the shade, 
between journeys and spaces.

An line of Syzygium cordatum celebrates 
the pathway along the aforementioned 
community/aquaculture route.

Monitoring abalone and abalone effluent 
on foot.
Monitoring abalone and abalone effluent 
from a vantage point. 
Co-ordination and meeting point is not prescribed to 
specific application. The space will be able to house 
ablution facilities, storage of tools and machines, an 
information centre, meeting and workshop spaces.

Play on ambiguous grass mound. 

More serious use of mound for 
processing organic materials. 
These could be distributed by hand, wheelbarrow or 

front-loader.
Varied materials provide interesting backdrop for node. 
Mounds consist of decomposing seaweed, leaves and 
other biomass in various states of living. Alternatively 
it could be untouched mounds leftover from Steel 
processes (see Existing Residue).
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P1: Pedestrian entrance alongside major road. 
Trees buffer industrial activity.

P2: Pedestrian entrance via land-culture precinct. 
Mounds reflect the character of the overall site.

P3: Spaces informed by original factory layout. 
Lookout along aquaculture edge.

P4: Meetings about aquaculture overlook the vats. 
They are situated below the seaweed roof.



LAND-CULTURE PRECINCT

0 20m 0 5m

N

Wetland 
bio-remediation. 
Base layer thought 
to be discarded 
granite fluxus

Granite pedestrian route, 
stone mined from site 
where factory previously 
sourced fluxus for 
smelting

Ironstone paving fed 
from factory space

A panoramic view of Saldanha, 
yet still 99m below the top of 
the towering factory

Wetland bio-remediation, 
within walking distance

Retaining planting,, 
see detail 3

Wide and expansive pathway, 
showing potential and possibility 
along an otherwise flat landscape

Section 1

Section 3

Section 2
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Based on the form and function of Moerenuma Park in Sapporo, this repurposed 
mound serves as a space for new life: pedestrian access simple and essential, 
resources reused and biomass mounds generated.

Landscape Traces (existing)

This mound is either sand, slag, 
dolomite, limestone or granite. 
Pretoria Portland Cement (PPC) 
used to provide dolomite and lime 
from its quarries and reciprocally 
uses the slag from Saldanha
Steel’s production processes to 
manufacture cement.

Surfaces

The existing access routes, as desire 
lines, are formalised. The ironstone 
paving emphasises the pedestrian 
within the space. The granite pathway 
sits flush with the landscape, yet its 
tone stands out

Structure

The structure is informed by the 
existing mound and the flat, degraded 
spaces surrounding it. The space taps 
into the surround water and material 
networks via unprescribed industry 
routes.

Planting

The focus of the site is its metabolism, 
and how it processes the toxic 
material left over from smelting 
processes. Thus the bio-remedial 
planting is base-material specific. (cf. 
Ayeni, Kambizi, Laubscher, Fatoki, & 
Olatunji, 2014; Demırezen & Aksoy, 
2004; Peng, Luo, Lou, Li, & Shen, 
2008; Wuana & Okieimen, 2011). 
Planting on following page.

0 10m

N

Wetland maintained using heavy 
machinery.
Water for wetland uses existing water channels to and 
from peripheral water bodies. Wetland planting and level 
changes informed by mound properties. Farmed seaweed 
provides organic fertiliser and biomass for plant growth.

Machinery for wetland access unprescribed, defined later 
by vehicle storage and convenience. A consistent route 
and schedule is advised. 

Ironstone paving follows existing desire 
line to and from the mound, now a 
route to and from other two precincts.

Marked by a large landing, the wide 
granite pathway stands out as a light line 
against the dark and expansive fynbos 
surroundings.
The light tone of the granite reflects the underlying sand 
prevalent in the area. 

Play on ambiguous grass mound.
A rebel leaving the granite pathway

A plethora of processes within view.
(see perspective 3)
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Section 6

Section 4

Section 5

P2: The pathway and bio-mediating wetlands creates a subtle shift 
from how the space was accessed and used.

P1: View from the top towards neighbouring mounds. Other 
mounds might remain unchanged as grand exposed scars.
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P3: Atop the 11m tall redesigned mound, looking 
back towards Saldanha Bay. The adjacent railways 
a prominent feature in past and present resource 
cycles/systems.



CROSS-CULTURAL PRECINCT

0 10m 0 5m

N

Cement seating creates a connection to the factory’s 
previously symbiotic relationship with the PPC cement 
company. See Fragile Material Hierarchy.

New growth reflects farming character of 
greater Saldanha area, and provides new 
skills development

Iron ore mounds extend left of elevation, 
now edged by wetland bio-remediation

Ironstone paving reminiscent of Dutch 
Klompie bricks previously brought as 
ballast material 

Steel stairs and ramps provide layered 
access to the towering factory space 

Indoor exploration pool within 
proposed co-ordination centre

Feature wetland plants reflects highlight 
the node and changed landscape

Central building as node formingCentral wetland helps 
define junction

Steel walkway alongside 
iron ore mounds

Section 1

Section 3

Section 4

Section 5

Section 2
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0 10m

N

Landscape Traces (existing)

The vast stretches of purple iron ore 
to the east serve as a background 
for using the space in its new form. 
This precinct is at the periphery of 
the factory but the towering steel 
structures dominate the air and 
ground.

Surfaces

The building acts as a structuring 
anchor along the two axes. Ironstone 
paving once again creates a space 
for pedestrian use and NMT traffic. 
A steel walkway extends across the 
wetland and allows wonder in and 
around the stunning, purple iron-ore 
mounds.

Structure

The building acts as a structuring 
anchor along the multiple axes. The 
route is along the major entrance 
from the public train-line. This point 
is within 500m of the train-line and 
the abalone farm and thus acts as an 
centralised node. 

Planting

Area specific small-scale farming is 
promoted here This could include 
the celebrated wild flowers from this 
region. The building creates a central 
space around which planting radiates. 
A small wetland includes feature 
plants; rooftop planting showcases 
the possibilities for green designs; and 
indoor interaction with natural growth 
(shown in a later detail) further 
explores design possibilities. Lastly, 
wetland mound treatment is once 
again essential and accessed at the 
western periphery of the site.

The cross-cultural precinct acts as a central node between aforementioned spaces 
and processes. It lies on a major crossroad along the periphery of the factory and 
feeds into the public train-line as part of the second phase of the broader design. 
This site references Duisburg Nord in Germany.

Rooftop garden.
The harsh angles of the steel factory are broken by subtle 
changes in the skyline

Entrance via train-line to the north, along 
existing route.

Wetland maintenance.

Existing factory building towers overhead.

Central structural component, drawing 
the public from the periphery and 
marking access to the factory space.
The two storey building provides visual and spatial 
grounding for the node co-ordination. It is a space for 
an information centre, meeting and workshop space. 
It is also a space to showcase designs that incorporate 
seaweed and other natural materials. 

Post-industrial small-scale farming takes 
over the periphery and later the rest of 
the factory.

Iron-ore mounds surrounded by wetland 
bio-remediation.
Iron is soluble in water and thus taken up most effectively 
by wetland plants. (cf. Ayeni, Kambizi, Laubscher, Fatoki, 
& Olatunji, 2014; Demırezen & Aksoy, 2004; Peng, Luo, 
Lou, Li, & Shen, 2008; Wuana & Okieimen, 2011)

Locals and tourists exploring the 
previously inaccessible factory space by 
foot or by bicycle.
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P1: Experiencing the wetland, elevated steel walkway and towering factory on foot.
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P3: The buildings frame the landscape, and vice versa.

P5: Inside the transformed factory space, now a post-
industrial landscape for new growth and development.

P2(-P5): New programme along the periphery allows the old buildings to 
retain their grandeur and impact for the visitor.  

P4: Introduced building as structuring element within node.
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Finally, a meeting, either housed at 
the aquaculture or cross-cultural 
precinct; discussing recent designs.
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