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Abstract 
SITE LOCATION:    Hartbeespoort, North West 

BUILDING PROGRAMME:  industry, stay, craft, ecosystemic   

                                  rehabilitation 

CLIENT/STAKEHOLDERS: community, visitors,  Madibeng municipality,  

     local craft communities  

KEYWORDS:   circularity, water hyacinth, sustainability, decay, 

      rejuvenation 

 

HYBITAT is a regenerative architectural project and nature-based water 

ecotechnology located alongside the historic Hartbeespoort Dam wall in the North 

West Province, South Africa. Once a thriving agricultural and leisure destination, 

Hartbeespoort has experienced severe ecological degradation and social decline 

due to eutrophication, the uncontrolled spread of invasive water hyacinth, and the 

increasing privatisation of its waterfront. HYBITAT reframes this condition as an 

opportunity, transforming invasive biomass into a regenerative resource while 

reactivating the dam’s edge as a public, craft-centred landscape of making, learning, 

and community exchange. 

The project operates as a visible, low-energy remediation system in which water 

hyacinth harvested from surrounding sites is drained, dried, shredded, and 

processed into fibres for local craft production and bio-based architectural 

components. Water released during processing is filtered through planted landscape 

systems on site, enabling cleaner reinfiltration while reducing organic load and 

dependence on chemical or mechanical remediation. By keeping these processes 

exposed, HYBITAT embeds water restoration within everyday spatial experience, 

linking material transformation directly to ecological care. 

Spatially, the design is organised as a pre-processing and craft hub, where street-

level workshops and vendor spaces overlook the material transformation areas 

below, reinforcing the connection between making and material origin. Along Scott 

Street, a continuous line of vendor spaces activates the public realm and provides 

properly designated infrastructure for informal traders and artisans. A restaurant at 

the eastern edge of the site opens toward the dam, drawing visitors through the 

project and visually connecting dining, landscape, and production. Adjacent outdoor 

spaces accommodate markets, events, and gatherings, offering free and accessible 

public space within an otherwise highly privatised waterfront context. 

Supported by accommodation for visiting artisans, lecturers, and participants, 

HYBITAT functions as a self-contained yet open network where pre-processing, craft, 

learning, and leisure interweave. By restoring access to the dam edge and 

embedding material transformation within publicly accessible architecture, the project 

reconnects people to the water system and fosters collective stewardship. Through 

visible processes, empowered local enterprise, and a renewed craft culture rooted in 
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place, HYBITAT addresses environmental degradation, social exclusion, and 

economic vulnerability simultaneously. 

Conceived as a scalable and replicable prototype, HYBITAT positions Hartbeespoort 

Dam as a living model for circular, community-driven water remediation, 

demonstrating how nature-based ecotechnologies can transform sites of ecological 

decay into landscapes of collective renewal. 

 

Introduction 
Located in the Madibeng Municipality, Hartbeespoort lies within a rich ecological 

corridor framed by the Magaliesberg mountains and Crocodile River system. The 

region has historically supported agriculture, recreation, and tourism, with the 

Hartbeespoort Dam serving as both an ecological landmark and a cultural 

destination. However, decades of urbanisation, industrial effluent, and agricultural 

runoff have caused severe eutrophication, triggering the uncontrolled spread of 

invasive water hyacinth. This has degraded water quality, disrupted aquatic 

ecosystems, diminished biodiversity, and threatened the livelihoods of surrounding 

communities reliant on fishing, farming, and tourism. Once a thriving destination, the 

dam now exemplifies the challenges of ecological neglect and the urgent need for 

regenerative strategies that address both environmental and socio-economic 

decline. 

Hartbeespoort Dam is surrounded by a mix of tourism destinations, heritage 

landmarks, and privatised estates that together define its cultural and economic 

character. Attractions such as Chameleon Village, the Jasmyn Farmers Market, and 

the Harties Cable Car draw visitors from across the region, while the historic dam 

wall remains a symbolic gateway to the area. In parallel, extensive private residential 

estates occupy large portions of the shoreline, restricting public access and 

reinforcing exclusivity. This juxtaposition highlights the dual identity of Hartbeespoort 

as both a popular leisure destination and a contested, privatised landscape: one 

where ecological decline and limited accessibility undermine its potential as a shared 

public asset. 
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Hartbeespoort, established around the historic 1923 dam, holds cultural, agricultural, 

and recreational significance in South Africa. Once central to regional irrigation and 

farming, the area has grown into a popular leisure destination, reflecting a blend of 

indigenous heritage, settler history, and modern tourism. However, environmental 

degradation, particularly from invasive water hyacinth, now threatens its ecological 

and economic value. This project responds by linking heritage and innovation, 

proposing sustainable design interventions that honour the site’s past while 

addressing its present challenges. 

 

The Hartbeespoort Dam timeline traces the site’s transformation from its early 

agricultural beginnings to its current ecological and social challenges. Constructed in 

1925, the dam became a vital irrigation and leisure hub, shaping the cultural and 

economic identity of the region. Over the decades, however, urbanisation, 

agricultural runoff, and industrial pollution have led to severe eutrophication and the 

uncontrolled spread of invasive water hyacinth, marking a shift from prosperity to 

environmental decline. Efforts such as the Hartbeespoort Dam Remediation 

Programme (HDRP) have attempted to address these issues, yet the problem 

persists. This historical progression reveals a continuous tension between human 

development and ecological imbalance. Within this context, HYBITAT emerges as a 

contemporary response: one that acknowledges the dam’s layered heritage while 

proposing a regenerative future that transforms its ongoing decay into a catalyst for 

renewal and community empowerment. 

Overgrowth of Water Hyacinth 

Water hyacinth (Eichhornia crassipes) is an invasive aquatic plant that thrives in 

nutrient-rich environments. At Hartbeespoort Dam, decades of untreated sewage, 

agricultural runoff, and industrial effluent have created high nutrient levels 

(particularly nitrogen and phosphorus), resulting in explosive plant growth. The 

infestation now covers vast areas of the dam, forming dense floating mats that 

suffocate the water body. 
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Ecologically, the overgrowth blocks sunlight penetration, halts photosynthesis in 

submerged plants, and drastically reduces oxygen levels, creating “dead zones” 

where fish and other aquatic species cannot survive. The dense cover also disrupts 

birdlife, insect breeding cycles, and overall biodiversity. 

Socially and economically, the hyacinth limits access to the dam, blocking boating 

channels and fishing areas, and deterring tourism activities such as water sports and 

leisure cruising. This has led to job losses in recreation and tourism sectors, while 

also straining local communities who depend on the dam for small-scale fishing and 

agriculture. 

In addition, the rapid decomposition of harvested or decaying hyacinth worsens 

water pollution, producing foul odors, methane emissions, and further oxygen 

depletion. The infestation thus not only degrades ecological health but also 

undermines livelihoods and diminishes the dam’s cultural and economic value. 

Lack of Local Craft and Decline of Tourism 

Hartbeespoort has a rich cultural and artisanal heritage, with crafts playing a 

significant role in the region’s identity and tourism. The area is known for its vibrant 

weekend markets, handmade goods, woven items, pottery, beadwork, and 

woodcraft.  

However, though there are diverse cultural influences in the region, most of the craft 

remains imported from other African countries serving to cater towards an 

international tourist’s needs. 

Much of this craft activity remains informal and seasonal, with limited access to 

resources, skills development, or sustainable material innovation. While the potential 

for growth exists, the craft economy in Hartbeespoort currently lacks structured 

support, modern production facilities, and integration into broader economic or 

environmental strategies 

Summary of Problems 

• Ineffective Management of Invasive Species 

o Removal efforts (mechanical, biological, and chemical) have proven 

costly, unsustainable, or ineffective. 

o Regulatory restrictions make it difficult to remove and repurpose 

water hyacinth without permits. 

• Environmental Degradation 

o Invasive species contribute to oxygen depletion and disruption of 

natural ecosystems. 

o Poor waste management and pollution from surrounding 

settlements compound ecological stress. 
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• Decline in Tourism and Recreation 

o Once a popular holiday destination, now suffers from reduced 

tourist appeal due to environmental degradation. 

o Water sports and dam-based tourism have been significantly 

restricted. 

o Underdeveloped Craft and Informal Sectors 

• Unemployment and Economic Disparities 

o Limited job opportunities in surrounding rural and peri-urban areas. 

o Local economies are not fully leveraging available natural or cultural 

resources. 

• Lack of Integrated Planning 

o Environmental, economic, and social challenges are addressed in 

isolation. 

o Need for a holistic and circular strategy that links environmental 

clean-up with local development. 

Existing water hyacinth interventions focus primarily on mechanical removal, 

composting, or industrial-scale biomass conversion, often disconnected from social 

systems and public engagement. Recent studies on hyacinth composites and 

fibreboards demonstrate material potential but rarely address community integration 

or visibility of water restoration processes. HYBITAT advances this state of the art by 

coupling hyacinth remediation with community-based craft production and public 

education, embedding water ecotechnology within everyday spatial experience. 

Methodological Framework 

HYBITAT follows a nature-based, circular design methodology that integrates 

ecological restoration, material innovation, and community participation. The 

approach begins with an ecological diagnosis of Hartbeespoort Dam, identifying 

invasive water hyacinth as both a symptom of water pollution and an opportunity for 

regenerative intervention. 

The methodology then maps the lifecycle of the hyacinth from harvesting and on-site 

pre-processing to craft production, public engagement, and eventual reintegration 

into local economic systems. This process is supported by low-energy, small-scale 

technologies that prioritise material reuse, transparency of production, and 

adaptability to local skills and resources. 

Community participation forms a central component of the framework, with local 

artisans, informal traders, and visitors engaging directly in the transformation of the 

material through workshops, craft production, and educational programmes. The 

project operates as a living system, where environmental restoration, social learning, 

and economic activity continuously inform and reinforce one another. This integrated 

methodology positions HYBITAT as a replicable, community-driven water 

ecotechnology rooted in local context and ecological care. 
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Current State Review 

Existing approaches to water hyacinth management in South Africa and globally 

have largely focused on mechanical harvesting, chemical treatment, biological 

control, and industrial-scale biomass processing. While these methods contribute to 

short-term removal or mitigation, they are often energy-intensive, costly, 

environmentally disruptive, or socially disconnected from the communities living 

alongside affected water bodies. 

Recent research has demonstrated the material potential of water hyacinth in 

applications such as fibreboards, composites, paper, and bio-based construction 

materials. However, these studies and pilot projects tend to prioritise technical 

performance or industrial output, with limited integration of public education, craft 

economies, or community participation. 

HYBITAT advances the state of the art by positioning water hyacinth remediation 

within a visible, human-scale architectural system. Rather than treating the plant 

solely as waste or industrial feedstock, the project embeds its transformation into 

everyday spatial experience through craft production, learning environments, and 

public engagement. This approach bridges ecological restoration and socio-

economic development, expanding the role of water hyacinth ecotechnologies 

beyond removal toward long-term cultural and environmental regeneration. 

Problem Statement 

Hartbeespoort Dam faces an escalating ecological and social crisis driven by 

eutrophication and the uncontrolled spread of invasive water hyacinth. The 

infestation degrades water quality, disrupts aquatic ecosystems, restricts public 

access to the dam, and undermines local livelihoods dependent on tourism, fishing, 

and informal trade. Existing management strategies rely on energy-intensive 

mechanical removal, chemical treatment, or off-site disposal, offering only temporary 

relief while failing to restore water health or involve surrounding communities. 

At the same time, increasing privatisation of the shoreline has severed physical and 

social connections between people and the water, weakening public stewardship and 

reinforcing inequality. The absence of low-energy, community-integrated water 

ecotechnologies has resulted in a cycle where remediation remains extractive, 

invisible, and unsustainable. 

This project addresses the need for an alternative approach that treats invasive 

biomass not as waste, but as a catalyst for ecological repair and social regeneration. 

HYBITAT proposes a nature-based, circular system that integrates water hyacinth 

remediation with craft production, public education, and architectural visibility, 

enabling water restoration to become a shared civic process rather than a hidden 

technical operation. 
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Concept 

Decay & Rejuvenation 

How can the invasive decay of water hyacinth become a driver of renewal? 

The concept explores transforming ecological disruption into a resource for 

sustainable craft culture, community empowerment, and environmental healing.  

HYBITAT aims to move beyond conceptual speculation by developing a locally 

grounded and scalable system for processing and applying water hyacinth within 

craft and eco-tourism frameworks. The project will begin by mapping the material 

flow: from harvesting to small-scale preprocessing on-site; focusing on techniques 

such as fibre extraction, drying, and natural dyeing to support craft-based production. 

Collaborations with local artisans, community groups, and environmental 

organisations will inform design prototypes and participatory workshops, fostering 

skills transfer and local ownership. The site will act as a living laboratory, where 

visitors can engage with the transformation of hyacinth into textiles, paper, and 

woven artefacts, linking ecological restoration with cultural renewal. Over time, the 

HYBITAT model can be expanded around the dam, creating a network of 

regenerative craft nodes that reconnect people, material, and place through 

sustainable, circular design. 

The Vision 

The vision for this project is to create a regenerative, circular system at 

Hartbeespoort Dam that transforms the invasive water hyacinth into an engine for 

environmental restoration, sustainable construction, and inclusive local development.  

By establishing a network of hyacinth-based craft workshops, educational centres, 

craft hubs, and eco-tourism facilities, the project seeks to revitalise the dam and its 

surrounding communities through innovation, skill development, and ecological 

stewardship.  

Rooted in bio-economy, this initiative aims to shift perceptions of waste into value: 

building a self-sustaining model where nature, economy, and society co-exist and 

thrive. 

Conventional methods HYBITAT 

Energy-intensive Low-energy, craft-based 

Waste disposal Material reuse 

Hidden processes Publicly visible 

Short-term Regenerative 
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HYBITAT positions itself within the tourism network of Hartbeespoort, transforming 

the existing craft culture by introducing authentic, site-based production rooted in 

ecological restoration. Although there are craft markets in the area, much of what is 

sold there is imported and disconnected from local identity. The project addresses 

this gap by establishing a visible, small-scale craft and teaching hub, where visitors 

and locals can engage in hands-on processes that utilise harvested water hyacinth. 

By integrating material processing with public workshops, the site demonstrates how 

environmental care can be translated into usable, marketable craft objects; from 

woven artefacts to household products, created directly from the dam’s invasive 

biomass. This approach not only supports local livelihoods and tourism but also 

cultivates a new craft language unique to Hartbeespoort, one that celebrates 

transparency, circular making, and the transformation of decay into renewal without 

resorting to industrial production. 

 

Examples of hyacinth craft can be seen below. Most of these crafts are already being 

imported from other countries despite the abundance of water hyacinth locally: 
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Human Right to Water and Nature 

HYBITAT is grounded in the recognition of water and nature as shared commons and 

fundamental human rights. At Hartbeespoort Dam, increasing privatisation of the 

waterfront has limited public access to water, reinforcing social exclusion and 

weakening collective responsibility for ecological care. By reclaiming an inaccessible 

site along the dam wall and transforming it into an open, public interface, the project 

restores physical and social access to the water’s edge. 

Through education, visibility of ecological processes, and inclusive public space, 

HYBITAT reframes the dam as a living system rather than a commodified landscape. 

The project promotes stewardship over extraction, enabling communities and visitors 

to understand their relationship to water, waste, and ecological cycles. In doing so, 

HYBITAT supports the right to water and nature by fostering access, awareness, and 

long-term ecological responsibility. 

Current System 

Efforts have been made to remove the hyacinth, utilising: 

- Mechanical harvesters 

- Manual removal (time-consuming) 

- Composting (sold at a high price)  

- Oxygen transfer technology (costly) 

- Release of planthoppers (Megamelus scutellaris) most recently (seeds are 

still germinating) 

These efforts have been unsustainable and/or unsuccessful. It is also illegal to 

remove the water hyacinth from Hartbeespoort due to it being an alien invasive 

species, with some of the plant being used for composting but most of it being 

shredded to be burned in another location or dumped. 
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Proposed System 

 

The current management of Hartbeespoort Dam is largely reactive and 

unsustainable. Water hyacinth is treated as waste: mechanically removed or 

chemically sprayed; methods that are costly, temporary, and environmentally 

damaging. These short-term interventions fail to address the root causes of nutrient 

pollution and often accelerate ecological decline. Simultaneously, the privatisation of 

the shoreline restricts public access, limiting opportunities for shared stewardship 

and reinforcing the perception of the dam as an exclusive and degraded space 

rather than a collective ecological asset. 

In contrast, the proposed system reimagines water hyacinth as a regenerative craft 

material rather than a nuisance. Through HYBITAT, the biomass is harvested and 

preprocessed on-site; dried, shredded, and refined into usable fibres for local craft 

and design production. While larger-scale construction and fibre industries can be 

situated around the dam, this site focuses on community craft, tourism, and 

education, acting as a public interface for the material’s transformation. Workshops, 

maker spaces, and open-air markets allow visitors to witness and participate in the 

process: turning the act of remediation into a cultural and economic activity. 

Where the current system depletes both ecological and social value, the proposed 

system cultivates it, restoring biodiversity, nurturing livelihoods, and positioning 

Hartbeespoort as a living model for regenerative, craft-based economies rooted in 

ecological care. 

HYBITAT is informed by the shift from linear to circular design thinking, where 

architecture becomes an active participant in cycles of renewal rather than a static 

object. Linear systems; defined by extraction, consumption, and disposal, reflect the 

current approach to water hyacinth as waste. In contrast, circular and regenerative 

design theories promote closed-loop systems where materials, energy, and social 

processes are continually reintegrated. Within this context, water hyacinth becomes 

a living material agent; its growth, decay, and reuse forming part of an architectural 

ecology that reconnects people to the dam. HYBITAT translates these ideas into built 

form, using architecture as a mediator between natural processes and human 
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activity, where structures emerge from the site’s ecological rhythms. Through this 

lens, the project creates a symbiotic relationship between architecture, craft, and 

landscape; transforming the invasive decay of the dam into an ongoing act of spatial 

and ecological rejuvenation. 

Site 

The HYBITAT site is strategically positioned along Scott Street, the main road 

running through Hartbeespoort, directly adjacent to the historic 1925 dam wall and 

commemorative arch; one of the most recognisable landmarks in the area. This 

location already attracts a constant flow of visitors and tourists who stop to 

photograph the arch, admire the dam’s views, and engage informally with local street 

vendors selling handmade goods, refreshments, and souvenirs along the roadside. 

Despite this vibrant cultural activity, the site itself is currently cordoned off and 

inaccessible, containing remnants of an abandoned canvas canopy that once 

functioned as a visitor centre. The fenced-off condition contrasts sharply with the 

surrounding energy, representing an underutilised space within one of 

Hartbeespoort’s most iconic and high-traffic zones. This context presents a 

significant opportunity to reclaim and reactivate the site; transforming it into a public 

interface that embraces existing tourism patterns while formalising and supporting 

local vendors. By situating HYBITAT here, the project extends the spirit of the dam 

wall as both a heritage landmark and social meeting point, creating a new cultural 

node that connects ecological restoration with community-driven enterprise, tourism, 

and education. 

Several existing projects around Hartbeespoort Dam have already explored the 

industrial potential of water hyacinth, focusing on large-scale harvesting, biomass 

conversion, and the production of materials such as fibreboards and biocomposites. 

While these initiatives contribute to ecological remediation and economic 

development, they often remain detached from the social and cultural fabric of the 

site. HYBITAT builds upon these efforts by positioning itself as the human-scale 

extension of these industrial systems: where the processed material flow is 

redirected toward craft, tourism, and education. By establishing a small 

preprocessing unit on-site, HYBITAT bridges industrial production and community 

engagement, transforming the material into fibres and components for local craft, 

workshops, and experiential tourism. This approach situates the project within the 

broader regenerative network around the dam, but distinguishes it through its focus 

on public accessibility, creative expression, and ecological storytelling, making it a 

vital cultural complement to the surrounding industrial infrastructure. 
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Programme 

 

The HYBITAT programme is organised as a circular system that interlinks material 

production, craft, and community engagement. At its foundation, the pre-processing 

unit receives harvested water hyacinth, which is dried, shredded, and treated for use 

in craft and construction. Above this, craft workshops and vendor spaces enable 

artisans to transform the processed fibres into woven artefacts, textiles, and small-

scale architectural components. These productive areas are visually and spatially 

connected, fostering transparency between material origin and creative output. 

Complementing these are a public market terrace that activates the street edge, a 

restaurant overlooking the dam celebrating the “craft of food,” and eco-

accommodation for visiting makers and researchers. Together, these interconnected 

programmes form a regenerative network; turning invasive waste into cultural and 

economic value while strengthening Hartbeespoort’s identity as a living craft 

landscape. 
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Users and stakeholders 

When examining the stakeholders: Craftspeople, unemployed individuals, 

construction workers, tourists, students,  local municipalities and the community all 

benefit. The design is intentionally multi-scalar, empowering local networks while 

plugging into broader regenerative frameworks. 

This systems diagram visualises how users, infrastructure, and flows interact. 

Architecture here becomes a spatial interface between people, waste, economy, and 

ecology 

 

Each spatial component is layered: education supports craft, which supports 

economic resilience. Lodging brings in tourists, who engage with local knowledge 

and production. The architecture becomes a living ecosystem of interdependence. 

Community Participation and Knowledge Exchange 

Community inclusion is central to the operation of HYBITAT, with local craftspeople, 

informal traders, and unemployed residents actively involved in the transformation of 

water hyacinth into usable materials and products. The project proposes hands-on 

workshops, skills training sessions, and participatory making activities that allow 

community members to co-create both the material outcomes and the knowledge 

systems surrounding them. 

Traditional craft practices, local making techniques, and informal knowledge are 

valued as critical inputs into the design and production process. By combining these 

with contemporary material research and architectural infrastructure, HYBITAT 

creates a platform for mutual learning and skills transfer. Public demonstrations and 

open workshops further extend this knowledge exchange to visitors and tourists, 

transforming environmental remediation into an accessible educational experience 

rooted in local culture and participation. 
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The project also recognises that craft economies and informal trading in 

Hartbeespoort are largely sustained by women. HYBITAT intentionally supports 

women-led livelihoods by providing safe, accessible workspaces, skills development 

opportunities, and income-generating platforms rooted in ecological care. 

Design Development 

The spatial development of HYBITAT evolves from a clear relationship between 

process, visibility, and public engagement. The design organises programmes 

vertically and sequentially to express the lifecycle of water hyacinth; from pre-

processing spaces below, where the plant is sorted and treated, to craft workshops 

and vendor areas above that showcase its transformation into usable artefacts. 

Public terraces, circulation paths, and visual connections reinforce the transparency 

of production, allowing visitors to witness the material’s journey. The architecture 

extends outward toward the dam, with open courtyards and market edges fostering 

interaction between craft, community, and landscape. 

Technologically, the project explores the integration of water hyacinth into 

construction as a regenerative material system. Experimental applications include 

hyacinth fibreboards for interior partitions, hyacinth-based insulation for thermal 

performance, and concrete-hyacinth composites for structural wall elements. These 

innovations are combined with steel framing, glass façades, and timber louvres, 

balancing craft expression with industrial precision. The resulting architectural 

language celebrates the tactile qualities of natural materials while demonstrating the 

potential of invasive biomass as a viable, circular construction technology rooted in 

local ecology and craftsmanship. 
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Technical Investigation 

HYBITAT integrates water hyacinth directly into its architectural fabric, showcasing 

the material’s potential as both a construction component and narrative device. The 

design employs hyacinth fibreboards for non-structural internal walls, celebrating the 

tactile qualities of the processed plant while maintaining flexibility and lightness. 

Hyacinth-based insulation is used within wall cavities to enhance thermal 

performance and demonstrate the environmental benefits of natural materials. For 

areas requiring greater strength, hyacinth concrete composites are incorporated, 

merging organic and industrial elements to create a unique, context-driven palette. 

The overall aesthetic follows a natural and muted material language, complemented 

by wooden louvres that filter light and blur boundaries between inside and out. In 

contrast, steel structural members and stark horizontal and vertical lines evoke an 

industrial precision; reflecting the transformation of waste into resource. Generous 

glass surfaces expose interior processes and craft activities, reinforcing 

transparency and inviting visitors to engage with the continuous cycle of making, 

materiality, and regeneration. 
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Materials and methodology 
HYBITAT employs a low-energy, nature-based water ecotechnology centred on the 

harvesting and reuse of invasive water hyacinth as a regenerative material resource. 

Harvested hyacinth is transported from designated collection points around the dam 

to the site, where it undergoes gravity-assisted drainage, air drying, and manual or 

small-scale mechanical shredding. These processes minimise energy consumption 

while preparing the plant for further use. 

The processed fibres are used in multiple applications, including woven craft 

products, fibreboards for non-structural architectural elements, and hyacinth-based 

insulation. Water released during drainage and drying is filtered naturally through 

planted landscape systems on site, allowing it to be returned to the environment in a 

cleaner state. 

The ecotechnology prioritises modularity and scalability, enabling the system to 

operate at a community scale while remaining adaptable to replication around the 

dam. By integrating material processing, water filtration, and public engagement 

within a single architectural system, HYBITAT demonstrates how nature-based 

technologies can support water restoration, material reuse, and socio-economic 

development simultaneously. 

Below is a section that depicts how hyacinth is utilised in the construction of the 

design, specifically the accommodation, and how it is utilised in the fibre boards, 

insulation and hyacinth concrete composite for the walls. 
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Water Ecotechnology Performance and Outcomes 

The HYBITAT ecotechnology prioritises water restoration through low-energy, nature-

based processes. As harvested hyacinth is drained and dried on site, excess 

nutrient-laden water is released gradually and filtered through planted landscape 

systems, reducing organic pollution before reinfiltration. This process lowers 

biological oxygen demand in the dam while limiting methane emissions associated 

with uncontrolled decomposition. 

By diverting biomass from chemical spraying and off-site disposal, the system 

reduces dependence on energy-intensive remediation technologies. The visible 

processing of the plant enables continuous public engagement with water cycles, 

reinforcing behavioural awareness and collective responsibility for water health. 

While operating at a community scale, the system is designed to complement larger 

remediation efforts, contributing incrementally to improved water quality, biodiversity 

recovery, and long-term ecological resilience. 

Results and discussions 
Compared to conventional water hyacinth management strategies, which rely on 

mechanical harvesting, chemical treatment, or off-site disposal, HYBITAT offers a 

low-energy, regenerative alternative that integrates ecological restoration with social 

and economic value creation. Traditional methods are often costly, temporary, and 

environmentally disruptive, treating the plant as waste rather than as a resource. 

In contrast, HYBITAT transforms invasive biomass into usable materials through 

visible, community-based processes that reduce energy inputs, promote public 

awareness, and support local livelihoods. By linking water remediation directly to 

craft production, education, and tourism, the project addresses the root ecological 
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issue while simultaneously strengthening social resilience and long-term stewardship 

of the dam. 

Replicability and System Impact 

Unlike conventional water hyacinth management approaches that isolate 

remediation from social systems, HYBITAT operates as a replicable prototype for 

community-based water ecotechnology. The model can be adapted to other 

eutrophic dams and water bodies by scaling preprocessing units, craft programmes, 

and filtration landscapes according to local conditions. By linking water restoration 

directly to livelihoods, education, and public space, the project demonstrates a 

transferable framework where ecological repair becomes economically viable and 

socially embedded rather than externally imposed. 

Critical Reflection 

The design outcomes of HYBITAT demonstrate the potential of architecture to 

mediate between ecological restoration, craft production, and community 

empowerment. By embedding the process of material transformation within the 

spatial experience, the project successfully translates an environmental problem, the 

overgrowth of water hyacinth, into an opportunity for social and economic renewal. 

The integration of pre-processing, craft, and public interaction ensures that 

production is not hidden but celebrated as part of everyday activity, reframing waste 

as resource and process as pedagogy. 

Technologically, the exploration of hyacinth-based composites and fibres challenges 

conventional material hierarchies, proving that regenerative, low-impact alternatives 

can coexist with structural and aesthetic demands. While the experimental nature of 

these materials requires further testing and refinement, their inclusion initiates a 

dialogue about the role of bio-based innovation in the built environment. Spatially, 

the project balances functionality and symbolism; the layered visibility between 

working, learning, and leisure spaces reflects the cyclical ethos of the design. 

Ultimately, HYBITAT’s value lies in its demonstration of architecture as a living 

system, where craft, ecology, and community are intertwined. The project’s success 

is measured not only in its built form but in its ability to inspire new models of 

regenerative practice, positioning Hartbeespoort as a prototype for circular, 

community-driven environmental design. 
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Conclusions 
HYBITAT reimagines Hartbeespoort Dam as a regenerative landscape where 

architecture, ecology, and community intersect. The project responds to the 

ecological crisis caused by invasive water hyacinth by transforming the plant from a 

symbol of decay into a productive and educational resource. Through its circular 

design system, HYBITAT integrates the entire lifecycle of the material, from collecting 

the harvested hyacinth offsite to  pre-processing to craft production and public 

engagement on site; demonstrating how architecture can operate as a mediator 

between natural processes and human activity. 

The spatial layout reinforces transparency and interaction: the pre-processing level 

reveals the material transformation, while the craft workshops, vendor spaces, and 

public terraces above connect visitors directly to the act of making. This layered 

arrangement turns production into performance, engaging both locals and tourists in 

the ecological and cultural renewal of the dam. Technologically, the use of hyacinth 

fibreboards, composites, and insulation celebrates innovation through local material 

experimentation, proving that sustainable construction can emerge from context-

specific challenges. 

Beyond its technical and spatial achievements, HYBITAT’s greatest contribution lies 

in its social and educational potential. By empowering local crafters, providing 

accessible public space, and fostering awareness of circular design, the project 

cultivates a resilient community economy rooted in ecological care. HYBITAT 

ultimately positions itself as a living prototype for regenerative design in South Africa; 

an evolving system where environmental restoration and cultural identity coalesce, 

turning what was once invasive and overlooked into a symbol of renewal and 

collective creativity. 
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HYBITAT positions architecture as an active water ecotechnology: one that does not 

merely contain ecological processes, but makes them visible, participatory, and 

regenerative. By transforming invasive decay into a shared act of renewal, the 

project offers a scalable model for restoring water systems through craft, community, 

and care, redefining how people live with, learn from, and take responsibility for 

water. 
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