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The technical development becomes an extension of the 
design process discussed in Chapter 8: Design Development, 
and aims to technically illustrate and synthesise the refinement 
process and most significant technical requirements towards a 
final resolution of the main conceptual intentions. 

The technical development discussion is structured as an 
elaboration on the various components of the primary 
intentions toward a technological resolution of materials 
and methods as concluded in the final design diagrams. The 
chapter concludes with an investigation of the conceptual 
intentions through the environmental systems and services 
(see material palette and descriptions of material choices).

Sculpting the landscape through the constructed 
water channel:

The continuous sculpted landscape, water channel and 
boundary wall are constructed as a continuous stereotomic 
concrete platform, creating a continuous translation between 
the ground and lower boundary wall condition.

The Service and structural core:

The extended structural and service spine as filtration device 
, supporting the continuous lightweight roof structure, 
mediates between the stereotomic concrete landscape and 
the extended steel structure, and is expressed through the 
change in material application method and resolution 
of connections. The infrastructural nature and structural 
integrity of the continuous service spine is expressed though 
the robust nature and bracing of the structural components.

The internal and external edge conditions as serviced by 
the structural and service core:

The circulation and public street activities  skin / façade is 
constructed as a tectonic steel frame to express the permeability 
and rigid organisation of the structure, responding to the 
public contextual and functional informants.

The internal activities are supported by circular steel members 
to express the lightness, transparency and permeability of the 
structure and translate its relationship to the constructed 
natural landscape through structures and spaces that are 
adaptable, organic and less restricted by contextual and 
functional conditions.

Water as Service and Environmental System:

The concept of water as providing opportunities for activities 
and spatial and structural arrangements is continued through 
an expression of water as service and environmental system. 

8.1

Introduction:
Technical and Structural Intentions
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Figure 8.1: Exploded axonometric of the main components of the structure and site (Author 2015)
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8.2

Material Palette and Application

Figure 8.2: Conceptual illustration of materials used and construction methods as elaborated in the material palette (Author 2015)



TECHNICAL DEVELOPMENT 08

164



TECHNICAL DEVELOPMENT08

165



TECHNICAL DEVELOPMENT 08

166



TECHNICAL DEVELOPMENT08

167

The constructed water channel, as discussed in Chapter 8: Design Development, is constructed as a 
primary unifying concrete component of the design, embedded in the artificial landscape. The water 
channel facilitates a process of harvesting stormwater runoff and treated greywater from service areas into 
a linear system for treatment and reuse in various activities of the site. The processes and components of 
the ground-floor water system are discussed under the environmental system and services section of the 
technical development chapter. The activities around the site, activated or influenced by the continuous 
water channel, are discussed in their respective parts below. (See Figure 8.3)

8.3

Sculpting the Landscape through the Constructed Water Channel

8.3.1

Horticulture workshop and greenhouses

The horticulture workshop and greenhouse structure become the furthest activation point of the channel 
that extends through the greenhouse structures as edge to the main circulation route through the site, 
leading to the central constructed wetland area. The edges of the exposed channel between the greenhouse 
structures are raised as a boundary wall to the constructed wetland areas, and vegetated as bioswales for 
the untreated stormwater runoff as well as an aesthetic edge to the circulation route. (See Figure 8.3)

The circulation route continuing between the outdoor sports court and the public swimming pool is 
created by the continuation of the water channel from the building to the central constructed wetland 
(See Figure 8.3) The edges of the water channel are extended to become a supporting boundary structure 
between the seating area of the outdoor court and the raised swimming pool seating platform, and are 
partially exposed through the platform as points of reference on the circulation route, with exposure to 
the water processes of the site (See Figure 8.3).

8.3.2

Public swimming pool and outdoor sports court
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Figure 8.3: The circulation route and activities around the site, activated or influenced by the continuous water 		
	 channel (Author 2015)

NTS
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The water channel extends from the sculpted landscape and circulation route into the recreational social club and event space, 
becoming the structural and service spine at ground floor level that continues through the building with an overflow into the Apies 
River at the entrance lobby suspended above the Apies River channel (See Figure 8.1).

The concrete surface bed of the recreational social club is continuously moulded from the external landscape into the internal 
edge of the concrete channel, extending into the channel and external boundary edge to the recessed internal ground-floor 
space. The external edge of the channel as boundary wall becomes the concrete circulation ramp at street level, supporting the 
extended concrete structural fins that contain all environmental systems and services. The sculpted ground is finally extended into 
a continuation of the external raised surface bed to the market spaces at street level (See Figure 8.4 and Figure 8.5).

9.3.3

Water channel as structural and service spine to building

Figure 8.4 [Section A-A (1)] andFigure 8.5 [Section A-A (2)] illustrates an iterative development  of the ground 
floor condition and technical resoulution, through the continuous landscape from the internal public square 
to the external street activities, becoming the boundary structure to the site and support the the structural and 
service core. 

Figure 8.4: Three dimensional technical resolution 
of the landscape continuously becoming the 
surface bed, the water channel and the ramp as wall 
structure. (Author 2015)
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Figure 8.5: Setion A-A (2)
NTS

Final resolution of the grcontinuous ground floor
(Author 2015)

The construction of the water channel and boundary retaining wall is approached as a ventilating structure, as opposed to a tanked 
construction, allowing water to drain through the wall cavity into the continuous channel that obviates the necessity for a sump.

In the case of extreme flooding occurring at the confluence of the Apies River and Walker Spruit, the channel would act as 
additional drainage outlet to the internal ground-floor spaces, and this fact has an influence on the finishing of the surface bed. 

Figure 8.6 illustrates a three-dimensional technical resolution of the constructed water channel within the ground floor space. 
The boundary, ventilating cavity wall consist of an external continuous concrete structure with an internal skin constructed from 
140mm x 90mm precast concrete bricks with the bottom two courses laid on edge and the top vertical joints as weepholes at every 
1000mm c/c,  to provide ventilation openings as well as an aesthetic texture surface to the boundary ramp. 



TECHNICAL DEVELOPMENT08

171

The service and structural core as an extension of the sculpted 
landscape consists of:

1.	 The boundary wall structure
2.	 The three primary structural cores
3.	 Environmental systems and services contained  	
	 within the spine
4.	 The continuous roof structure

and is discussed according to its various components as 
illustrated in the conceptual diagrams (See Figure 8.7, Figure 
8.8 and Figure 8.9).

8.4

The Structural and Service Spine

1

2

3

4

Figure 8.6: Plan diagramme illustrating the conceptual intentions of 
the structural and service core. (Author 2015)

Figure 8.7: Section diagramme illustrating the conceptual intentions 
of the structural and service core. (Author 2015)

Figure 8.8: Perspective diagramme illustrating the conceptual 
intentions of the structural and service core. (Author 2015)
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The boundary wall structure adapts and transforms to facilitate the various functional conditions 
throughout the building, but reads as a unifying entity of the structural core on ground level through its 
continuity and materiality. The depth of the central section of the boundary wall containing the market 
spaces creates the circulation ramp into the first-floor spaces, and the extent of the wall terminates in the 
eastern and western full-height service structures as stereotomic edges to the building (SeeFigure 8.11).

The western and eastern service end structures contain the public ablution and kitchen facilities on all 
floor levels as decentralised service cores to the site. The structure of the service areas consists of 280 
mm thick, 250Mpa cast in-situ off-shutter concrete walls with plywood  shuttering to create a smooth 
external finish. Joints are to be lined up with the top edges of window openings on each floor. 

8.4.1

The boundary wall structure

In these service areas, the window openings with their bottom 
sills at a height of 1500 mm are constructed with an external 
concrete brick on edge skin within the concrete walls, with 
sliding glass panels behind, providing filtered light without 
reducing the privacy of these areas on the street façade (See 

Figure 8.10).

Figure 8.9: Detail development of the window details 
	   (Author 2015)

Figure 8.10: Axonometric of the continuous concrete boundary wall 	
	   and service structures . (Author 2015)
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The three primary structural cores facilitate an aesthetic and 
structural mediation between the stereotomic substructure 
and the ground floor condition, and extend from the 
concrete boundary wall as tectonic steel-framed structures. 
The collective structure of the cores consists  of 305 mm x 
305 mm x 97 mm hot-rolled, galvanised steel H-columns 
and 254 mm x 146 mm x 31 mm hot rolled, galvanised 
steel I-beams, and are braced at the indicated edges with 
compression rods,  (See Figure 8.12 – development of the 
towers), to provide lateral support and ensure the structure 
acts as a single column. 

The concrete wall sections as well as the floor landings between 
the columns supplement the lateral bracing of the collective 
columns. The structural integrity and infrastructural nature of 
these towers as core supporting entities are expressed through 
their materiality contrasting with the lightweight extended 
structures adjacent to the towers as well as the exposure of its 
structural components and connections.

8.4.2

The three primary structural towers as infrastructural cores

Figure 8.11: Development and perspective illustration of the structural towers and bracing connections as well as development of 
the spanning structure across the Apies River channel. (Author 2015)

The bracing of the columns as collective structural entity, 
specifically the two structures adjacent to the Apies River 
channel, supports the 29 m span of the exhibition spaces 
suspended across the channel. The second-floor wall structures 
are braced as lightweight structural beams, supporting the 
suspended first-floor and ground-floor platforms. Figure 
8.12 , Figure 9.16, Figure 8.16, Figure 8.17 and Figure 
8.18 illustrate the technical development of the spanning 
structure to express the conceptual intentions of lightness and 
materiality, and its relationship to the historic Lion Bridge.

Beyond a structural purpose, the towers provide central 
vertical circulation and fire-escape cores along the building, 
and contain additional tanks for storage of harvested rainwater 
as well as water pumped from the reservoirs to supply water 
closets in the adjacent service areas. 
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The structural concrete fins are built of 280 mm thick, 
250Mpa cast in situ off-shutter concrete with plywood  
shuttering to create a smooth external finish. They support 
the first-floor lightweight steel circulation area, the second-
floor waiting area floor and roof structure, and the northern 
glazed and precast concrete panel façade that spans between 
the steel towers and concrete fins.

Storage tanks for rainwater harvested from the continuous 
roof are supported between the exterior sections of the 

8.4.3

Environmental systems and services contained within the structural core

The roof section extending across the spanning exhibition 
structure is changed from a concrete gutter beam to a 
concealed lightweight steel gutter, as informed by the 
structural and aesthetic requirements of the exhibition 
spaces. Its internal form and surface is influenced by southern 
daylight considerations. 

Figure 8.14 and Figure 8.19 illustrates of the roof structure in 
consideration of the significant influential factors identified 
as water harvesting, protection of solar angles, and internal 
spatial and service area implications. The aesthetic lightness 
and slender profiles of the roof ’s supporting structure is 
achieved through the utilisation of the continuous gutter as 
supporting concrete beam 

The continuous roof structure becomes the unifying element 
of the structural and service spine. Supported between the 
structural core towers and concrete fins, the continuous roof 
structure consists of 0.58 mm thick galvanised  roof sheets, 
fixed to 100 mm x 50 mm x 2.5 mm galvanised cold-formed 
steel-lipped channels at a maximum spacing of 1500mm c/c by 
means of a concealed fastening bracket, directly over 100 mm 
thick polyisocyanurate insulation installed between purlins 
according to supplier specifications. A 254 mm x 146 mm 
x 31 mm galvanised steel I-beam, painted with intumescent 
paint, and at a maximum spacing of 4000mm c/c according 
to the structural grid, supports the roof structure and is fixed 
to the concrete gutter as structural beam.

8.4.4

The continuous roof structure

concrete fins to supply the indirect evaporative cooling towers 
contained within the interior sections of the concrete fins. 
The system, structure, finishes and technical requirements of 
the cooling towers are discussed in the environmental systems 
and services section of this chapter.

Alternating between the enclosed indirect evaporative 
cooling towers, the concrete fins frame continuous vertical 
ventilation spaces throughout the section of the building, and 
have ventilation openings at the top.

Figure 8.12:Detail of the concrete gutter   	and roof 		
	  sheeting connections. (Author 2015)
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The external spatial conditions and threshold to the public 
street activities are contextually informed, and the assembly 
of its structure aims to express that significance. Rigidly 
organised and contained by the components of the structural 
and service spine, the external façade activities create an 
aesthetic rhythm across the façade of the building. 

The western edge of the site is activated on ground-floor level 
by the adaptable market spaces that are enclosed at ceiling 
level by the lightweight steel ramp leading to the first-floor 
spaces (See Figure 8.14).

The second-floor façade is enclosed by precast concrete 
panels with recessed, vertical, fixed glazed openings between 
the panels, allowing northern light to penetrate the internal 
spaces without permitting direct solar gain. 

8.5

The Internal and External Edge Conditions 

8.5.1

External activities as facade

The external skin of the exhibition spaces spanning across 
the channel becomes a continuance of the circulation ramps 
that animate the façade. Figure 8.15 to Figure 8.18 illustrates 
the structural intention to create a transparent spanning 
structure at ground level through the recessed suspension of 
the ground-floor platform as well as the perforated stainless-
steel screen diffusing the first- and second-floor circulation 
activities while simultaneously facilitating a filtered northern 
daylight condition in the exhibition spaces. 

Figure 8.13: Section of the external facade on Stanza Bopape Street 		
	   illustrating the circulation as facade activity from ground floor 	
	   extending throughout the building (Author 2015)
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Figure 8.14: Photographs of the structural development of the exhibition structure spanning the Apies River 
channel through model exploration. ((Author 2015)
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Figure 8.15:  Structural investigation towards developing an appropriate resolution for the conceptual, aesthetic, 		
	    functional and spatial requirements. (Author 2015)
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Figure 8.16: Exploded axonometric of the exhibition structure spanning the Apies River channel. (Author 2015)
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Figure 8.17:   Section B-B
	     NTS
	     (Author 2015)
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The internal activities placed within the landscape are explored through an iteration of refining the 
conceptual intentions through the development of the structure. At first-floor level, the reinforced, cast 
in situ floor slab is supported on galvanised and intumescent steel I-beams steel I-beams painted with 
Intumescent paint that translate the structural grid of the external façade into the internal freestanding 
circular columns

The threshold to the landscape consists of a frameless double-glazed façade with structural supporting 
fins corresponding with the structural grid.

The development of the auditorium structure was significantly influenced by both the conceptual 
intentions and specific acoustic requirements. The primary structure consists of three continuous circular 
steel channels, manufactured from hot-formed galvanised steel plates welded to the required form and 
depth, and supported by the six circular steel columns. The secondary structure, a light gauge steel  
framework, supports the internal and external envelope of the auditorium structure. It consists of an 
exterior galvanised roof with concealed fixings with saligna interior cladding to acoustic requirements. 

The use of channels instead of I-beams allows the central continuous beams to be separated by neoprene 
components for acoustic considerations.  See Figure 8.21for a detailed section through the steel channels. 
The sound lobby links, connecting the circulation within the structural and service core as well as 
waiting spaces to the auditorium entrance is constructed of soundproof and fire resistant glazing and 
emphasises the loose placement of the auditorium structure as well as the vertical spatial relationship 
throughout the core through its complete transparent appearance.

8.5.2

Internal activities placed within the landscape

Figure 8.18: Development of the auditorium structure (Author 2015)
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Figure 8.20Detail cross section 
through the auditorium 
central steel channels
(Author 2015)

Figure 8.19: Deatil of the 
concrete footing, surface bed 
and circular steel column 
connection 
(Author 2015)
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Figure 8.21: Detailed section of the auditorium structure (Author 2015)



TECHNICAL DEVELOPMENT 08

184

Figure 8.22: Detailed section of the auditorium structure. (Author 2015)
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8.6

Water as Service and Environmental System

The reinvention of existing and new infrastructure with a focus on water systems and processes from 
the outset of the project is continued to the environmental systems and services of the site and building. 
The approach of the project is to employ a decentralised strategy of service areas that harvest and re-use 
rainwater locally and are unified and equalised through the ground water channel, wetland and reservoir 
system that harvests, treats, conveys and stores stormwater runoff as well as re-cycled greywater.

Harvested rainwater as well as water from the reservoir is used for services such as the flushing of water 
closets and irrigation of the productive greenhouses and recreational landscape, as well as environmental 
systems such as indirect evaporative cooling strategies during summer and water heating strategies 
during winter. All treated surplus yield is fed back into the Apies River, extending the influence of the 
ecological potential to the scale of the river, providing a quantitative and qualitative improvement to the 
river that supports agricultural production on the northern boundaries of the city.  

Figure 8.23: SBAT investigation of the site’s sustainability potential (Author 2015)

PROJECT ASSESSMENT
Project title: Apies River Urban Arena Date: 2015-10-01
Location: Pretoria CBD Undertaken by: Charne Nieuwoudt
Building type: Mixed Company / organisation: UP Boukundie
Internal area (m2): 2495 m² Telephone: Fax: 
Number of users: Appr. 750 at peak capacity Email:
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Figure 8.24: Diagramme of the integration of water services and environmental systems of the site. (Author 2015)

Water Infrastructure as System and Service

Diagrammatic illustration of  the integration of  Water as System and Service
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Figure 8.25:  Site diagramme illustrating the integrated water 
services and systems throughout the site, including rainwater, 
stormwater runoff and greywater. (Author 2015)

The water strategy at ground level is proposed as an 
integration system for all treated stormwater runoff, 
greywater recycled and surplus rainwater not used for WC 
flushing or environmental systems. The constructed water 
channel as continuous organisational and animating entity 
as discussed in the design development chapter (eight) 
as well as sub-section 9.3 of the technical development 
chapter, collects all treated water from the three different 
sources to be diverted to the wetland and stored in the 
reservoirs for supplementing the service area demands with 
a shortage of rainwater as well as reuse within the larger 
precinct. The western and eastern parts of the site  have 
individual ground level systems that provide to both their 
adjacent precincts. The building structure and continuous 
gutter integrates the two systems at roof level.

NTS
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Table 8.3:  Water calculations of Service Areas A, B and C 
	  (Author 2015)

January 0,104 1402,698 145,880592

February 0,113 1402,698 158,504874

March 0,083 1402,698 116,423934

April 0,044 1402,698 61,718712

May 0,018 1402,698 25,248564

June 0,009 1402,698 12,624282

July 0,004 1402,698 5,610792

August 0,003 1402,698 4,208094

September 0,021 1402,698 29,456658

October 0,071 1402,698 99,591558

November 0,108 1402,698 151,491384

December 0,108 1402,698 151,491384

Total 0,686 16832,376 962,250828

Rainwater Roof Runoff Coefficients:

 0.90                   Sheet Metal,Concrete or asphalt
0,85 - 0,8        Builtup tar or gravel
0,4                       Green Roof - Lawn Perennial Small Shrub

*0,6                     50/50 Green Roof and gravel / hard landscape
coverage
(Source: http://www.coolrooftoolkit.org/wp-content/uploads/2012/04/Green-Roof-Policy-

Water Supply
Roof Rainwater yield calculation - Service Area A

Avg. monthly
percepitation

Area of catchment
weighted

Total Roof
Rainwater yield (m³)

January 0,104 1320,72 137,35488

February 0,113 1320,72 149,24136

March 0,083 1320,72 109,61976

April 0,044 1320,72 58,11168

May 0,018 1320,72 23,77296

June 0,009 1320,72 11,88648

July 0,004 1320,72 5,28288

August 0,003 1320,72 3,96216

September 0,021 1320,72 27,73512

October 0,071 1320,72 93,77112

November 0,108 1320,72 142,63776

December 0,108 1320,72 142,63776

Total 0,686 15848,64 10872,16704

Water Supply
Roof Rainwater yield calculation - Service Area B

Avg. monthly
percepitation

Area of catchment
weighted

Total Roof
Rainwater yield (m³)

January 0,104 1039,95 108,1548

February 0,113 1039,95 117,51435

March 0,083 1039,95 86,31585

April 0,044 1039,95 45,7578

May 0,018 1039,95 18,7191

June 0,009 1039,95 9,35955

July 0,004 1039,95 4,1598

August 0,003 1039,95 3,11985

September 0,021 1039,95 21,83895

October 0,071 1039,95 73,83645

November 0,108 1039,95 112,3146

December 0,108 1039,95 112,3146

Total 0,686 12479,4 8560,8684

Water Supply
Roof Rainwater yield calculation - Service Area C

Avg. monthly
percepitation

Area of catchment
weighted

Total Roof
Rainwater yield (m³)
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Table 8.4:  Water calculations of Service Areas A, B and C
	  (Author 2015)

Rainwater harvested from the existing and proposed roof 
structures are collected, treated and stored at roof level 
for the use of WC flushing and the indirect evaporative 
cooling towers. The surplus rainwater from service area B 
are conveyed to the ground water channel system. Water 
is pumped from the reservoir to additional storage tanks at 
roof level for Service Areas A, C and D with a shortage of 
rainwater harvested. Table 9.1 and Table 9.2 illustrates the 
rainwater yield and demand at the various service areas as well 
as the total water budget for the western and eastern ground 
level water systems. 

January 0,104 450 46,8

February 0,113 450 50,85

March 0,083 450 37,35

April 0,044 450 19,8

May 0,018 450 8,1

June 0,009 450 4,05

July 0,004 450 1,8

August 0,003 450 1,35

September 0,021 450 9,45

October 0,071 450 31,95

November 0,108 450 48,6

December 0,108 450 48,6

Total 0,686 5400 3704,4

Water Supply
Roof Rainwater yield calculation - Service Area D

Avg. monthly
percepitation

Area of catchment
weighted

Total Roof
Rainwater yield (m³)

January 0,104 1402,698 145,880592

February 0,113 1402,698 158,504874

March 0,083 1402,698 116,423934

April 0,044 1402,698 61,718712

May 0,018 1402,698 25,248564

June 0,009 1402,698 12,624282

July 0,004 1402,698 5,610792

August 0,003 1402,698 4,208094

September 0,021 1402,698 29,456658

October 0,071 1402,698 99,591558

November 0,108 1402,698 151,491384

December 0,108 1402,698 151,491384

Total 0,686 16832,376 962,250828

Rainwater Roof Runoff Coefficients:

 0.90                   Sheet Metal,Concrete or asphalt
0,85 - 0,8        Builtup tar or gravel
0,4                       Green Roof - Lawn Perennial Small Shrub

*0,6                     50/50 Green Roof and gravel / hard landscape
coverage
(Source: http://www.coolrooftoolkit.org/wp-content/uploads/2012/04/Green-Roof-Policy-

Water Supply
Roof Rainwater yield calculation - Service Area A

Avg. monthly
percepitation

Area of catchment
weighted

Total Roof
Rainwater yield (m³)



TECHNICAL DEVELOPMENT 08

192



TECHNICAL DEVELOPMENT08

193

Environmental systems employed within the building, exploits the potential of water as illustrated in 
"Figure 8.25: Diagramme of the integration of water services and environmental systems of the site. 
(Author 2015)" on page 186, through the use of indirect evaporative coolig towers. 

The evaporative cooling towers as proposed is contained within the structural and service spine of the 
building and water is  supplied from the storage tanks containing the harvested and treated rainwater. 

The structure of the evaporative cooling towers consits of the concrete cast-in situ strutural fins, lined 
with a galvanised steel plate to prevent water penetration or absorption into the concrete fins. The 
concrete fins are encolsed with structural glazing to allow for the visibility and exposure of the cooling 
system from the internal and external spaces with air supply openings into the adjacent internal spaces. 
The cooling tower termnates into the constructed water channel at ground floor to capture and drain all 
excess water away from the internal spaces.

A precedent analysis of Council House 2 in Melbourne, by DesignInc, illustrates the use of this cooling 
strategy in a similar scale and programmatic condition.

Figure 8.26: Diagrammatic investigation of the cooling tower requirements (Author 2015)

Indirect Evaporative Cooling Towers
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Project Information: 
Location: Melbourne, Australia
Completion Date: 2006
Client: City of Melbourne
Project team:
Architects: Design Inc
Consultant Team:
Structural and Civil Consultant: Bonacci Group

Relevance: Environmental Systems Employed

Designed as a collaborative project with the City of Melbourne, 
the aim of CH2 was to create a holistic system that promotes an 
integrated approach between the city and natural system's potential 
to passively assist in the activities of the building.

The environmental system focus of this project investigates the 
indirect evaporative cooling strategy used  with water as a coolant  
through lightweight fabric tubes. Figure 8.27: Photograph of the CH2 cooling towers lit up at 

night, Photo by Dianna Snape (CH2 2013)

Figure 8.28: Photograph of the air inlets at the top of the cooling 
towers, Photo by Melbourne Council House, Australia 

(Ecofriendly architecture 2014)

Design Inc, Council House 2 , Melbourne

Figure 8.29: Diagrammatic illustration of the cooling towers, by DesignInc 
(CH2 2013)
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Figure 8.30: Potential proposed plant species to be used (Author 2015)

Water Infrastructure as System and Service

Diagrammatic illustration of  the integration of  Water as System and Service

Vegetation considerations

Considerations for the artificially constructed wetland, 
bioswales and greenhouse filtration edges:

-   Filtration and nutrient uptake characteristics to be   
     considered. Plant species should be able to be harvested 
     when fully absorbed with nutrients and allow for 
     regrowth. 
-   Aquatic plant species to be used for areas with permanent 
    or high water levels. 
-   Wetland plant species to be selected according to seasonal   
    requirements and be able to withstand dry periods. 
-   Size of plant species to determine aesthetic considerations  
    of the constructed wetland as well as be used as vegetated 
    boundaries to unaccessible areas.
-   Planting rehabilitation strategy to be implemented in a    
    phasing process to allow for a succesful transition

Potential plant species proposed for the greenhouse 
filtration edges:

1.   Higher edges - Bulrush (Good aesthetic barrier) 
2.   Lower edges -  Schoenoplectus Corymbosis (Higher  
                              water levels) 

Seasonal plants for the constructed wetland:

3.   Aristida Junciformis (Overhanging plants to soften the    
      concrete edges) 
4.   Calamagrostis Epigejos
5.   Erythrina Zeyheri
6.   Gunnera Perpensa (Medicinal Potential) 

Figure 8.31: Existing vegetation on site to be retained 		
	   (Author 2015)

Figure 8.32: Existing vegetation on site to be removed 
	   (Author 2015)
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