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3.1.3 Outsource opportunities 
Security, cleaning and catering of various functions and activities will be contracted to 
different small emerging businesses.  
 
3.1.4 Repairs and maintenance 
Repairs and maintenance required by the building will be handled by the maintenance team 
that is trained to offer technical support. Specialists will be contracted to repair problems 
which the maintenance are not able to control. Specialists in 200km of the site are preferred 
over those exceeding the distance, if used at all. 
 
3.1.5 SMME support 
The project will support small market development along the streets by providing structured 
vending stalls. There is even a proposed small market in the urban park which will be 
occupied by vendors from a struggling economical background and students from the skills 
training centre practicing their entrepreneurial skills. 

Fig 19: Markets and informal traders on site and along streets                                                                  

3 ECONOMIC ISSUES  

3.1 LOCAL ECONOMY
Improving local economic circumstances of the surrounding community is another 
focus of the project. This has to be implemented during and after the construction 
process.

3.1.1 Local contractors
Most of the construction will be carried out by local contractors. 

Contractors found in and around The City of Tshwane: 
Construction 
· Bird Construction (Pty) Ltd

· EIIinas Tzircalle Building cc
· Makhosi Projects (Pty) Ltd

Civil Engineering 
· Burchell Konstruksie Bk

· Dekker & Gelderblom
· Engkon Construction cc
· Gast International (Pty) Ltd
· Level Construction co (Pty) Ltd
· Radon Projects (Pty) Ltd
· Vibro Projects (Pty) Ltd

Landscaping 
· Abacor

· Aquamulch cc
· Boskoop Nursery
· Design & Plant
· Engadini Landscaping
· Hydro Scapes cc
· Magenta Plant Distributors
· Over the Garden Wall
· Plant Parade
· Technikon Pretoria

Irrigation 
· Greenhills Landscaping

· Irrigate

3.1.2 Local building material and component supplier
Available local material and component manufacturers will be the suppliers for the 
development. Materials and components not found nearby will be avoided as far as 
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3.2 EFFICIENCY OF USE     
Constant use of the complex during and after hours supports sustainability by reducing 
waste and the need for additional buildings 
 
3.2.1 Usable space 
Non usable space such WCs and circulation are kept to a minimum. The space that 
system-plants will take up will be a little more than it is supposed to be, but the main 
purpose of most of these plants is focused on creating free energy that justifies the amount 
of space it occupies. 
  
3.2.2 Occupancy 
Some spaces such as the educational facility will be occupied for an average of 70 hours a 
week  
Healthcare facility: average of 50 hours a week 
Offices: average of 45 hours a week 
 
3.2.3 Space use 
The offices, healthcare and educational facility will share spaces and equipment to help 
reduce cost and the repetition of large spaces in the building.  
 
3.2.4 Use of technology 
Technologies are used to reduce space requirements and to increase the effectiveness of 
the functions the projects has to achieve. 
The choice of technological instruments depends on: 

· The company’s green record 
· The level of embodied energy 

Spaces which will make use of technologies 
· Computer Lab 
· Conference room 
· Offices  
· Library 

 
3.2.5 Space management 
A policy will be implemented to ensure that space is well used: 
Schedule

3.3.2 Internal partitioning and structure 
Internal partitioning of the lower complex will be free from structural responsibilities as the 
space-roof system and the structure of it will carry the roof’s weight. This enables the free 
placement of internal partitioning. The office complex structure will not be the same as that 
of the lower complex. Its concrete based structure cannot span the distances of the space-
frame and will therefore limit office spaces to a certain extent, but internal partitioning will 
still be structurally free.  

3.3.3 Services 
Easy access provided to electrical, communication and HVAC where appropriate in each 
usable space. Provision should also be made to allow for alteration of these services. 
[Gibberd, J. 2002.p9] 
 
3.4 ONGOING COSTS 
 
3.4.1 Maintenance and cleaning 
To ensure low maintenance and low maintenance cost, material selection is based on life 
expectancy. 
Areas which require frequent maintenance will be easy accessible.  
Windows and services in the roof are not specifically easily to reach, because of the height 
requirement, but definitely accessible either from inside or from the roof. 
 
3.4.2 Security and care taking 
Factors decreasing the requirement and cost of security: 

· Mixed use development 
· Areas in park are overlooked by Munitoria occupants and the office complex. 
· Constant presence of people in the urban park. 
· Entrance and exits are minimized and controlled. 

Fig 20: Partitioning and structure                                                                  
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4 ENVIRONMENTAL ISSUES

4.1 WATER
Water is required for many activities throughout the site:
!Air cooling systems
!Irrigation
This means that a certain amount of water needs to be stored on site. Part of the 
existing basement will be used for this purpose. Energy derived from the generator 
will be used for the pumping water in some of the systems. Due to the valuable 
nature of water the building users will constantly be reminded and questioned about 
their water using habits.

4.1.1 Rainwater harvesting and use
Average rainfall during each month of the year on total area of site (15 470 m2; half 
city block):
If water is harvested from the whole city block the following figures equals the sum of 
water that can be harvested. At R 3,00 per m3, the total amount of money that can 
be saved per month is added to the table. 
· January: 2104 m3 R 6312

· February: 1160 m3 R 3480
· March: 1269 m3 R 3807
· April: 789 m3 R 2364
· May: 201 m3 R 603
· June: 108 m3 R 324
· July: 46 m3 R 138
· August: 92 m3 R 276
· September: 340 m3 R 1020
· October: 1089 m3 R 3264
· November: 1516 m3 R 4548
· December: 1702 m3 R 5106                        

Total: R 31 242, 00 per year
Average amount of water harvested per month: 869 m3 / month

WATER USE
Water consumption in building:
· Average of 150 people in building (exaggerated figure)

· @ 20 litre per person per day
· 150 x 0,002 m3 = 3 m3 per day
· 3 x 7 days a week = 21 m3 per week

Water consumption in landscape:
· 0,6 = factor of planting on site

· 15470 x 0,6 = 9282 m2 of planted area
· @ 0,025 m3 per m2 per week
· 232,05 m3 water needed per week for irrigation (928,2 m3 per month)
· During April to September natural rainfall will not be enough for 

irrigation, but if indigenous species are used, it will fit the climate more 
16

Water harvesting 
Rainwater is harvested and stored for use. 
· Urban park 
· Rooftops (including Munitoria) 
If the maximum amount of water that can be harvested and the monthly need of 1012, 2 m3 
water is taken into account, then a deficit at the end of the year is 1729 m3. Now, if 
calculated that indigenous species will be used predominantly, water requirements in the 
winter can be halved. This means that at the end of the year a surplus of 407 m3 of water is 
left over. Water harvesting is therefore a very important factor. 
Another source of water is the aquifer that is situated beneath the site.  
 
Water storage tank 
A tank to the size of 3000m3 can be placed underneath the complex. Meaning that a 
reserve of 2 months of water can be stored in the tank. The challenge is to 
accumulate/harvest 3000m3 of water. 

4.1.2 Grey water 
Grey water will first undergo a filtration which will rid the water of most damaging 
substances. The grey water can be incorporated into the outside irrigation system for 
landscaping and agriculture. When using recycled grey water on the landscape, detergents 
and cleansers which contain a significant amount of sodium, boron or chlorine because 
they can be damaging to the health of soil and plants. The long term use of grey water is to 
gain a degree of dilution, filtering and distribution over the soil. Adding gypsum and 
compost to grey water affected soil will neutralise the detrimental affects of sodium, 
ammonia and phosphate salts. 
The extensive use of grey water for domestic irrigation will both reduce demand and 
provide some recharge to groundwater. [Walter, B. Arkin, L. Crenshaw, R. 1992] 

Fig 21: Water dynamics on site                                                                  
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4.1.3 Runoff 
Runoff on site will be reduced by manipulating and enhancing the existing topographic 
conditions, to improve the sites ability to catch, hold and absorb water. [Walter, B. Arkin, L. 
Crenshaw, R. 1992] 
 
4.1.4 Planting 
Indigenous species will primarily be used which limits the water requirements. 
 
4.2 ENERGY 
 
4.2.1 Current Problem 
Tshwane Metropolitan’s electricity is generated by burning coal which creates heat. The 
heat is used to drive a turbine (through pressure and steam) that generates electricity. The 
electricity is then fed into a cabled grid that spans large distances until it reaches the user.  
This process is an inefficient way of consuming our resources. 

Fig 22:  Energy from coal                                                                 

What we should rather be doing is harvest the last drop of energy from the environment that 
surrounds the site.  

Fig 23: Energy from local environment                                                                 

This energy comes in several forms: 
· Sunlight 

Sunlight can be harvested through photovoltaics and passive design 
techniques 

· Embodied energy (Urban context) 
Sewage and raw material can be used to create electricity and fertiliser for 
the natural environment. 

CANCELLED
system not used in 
project due to its
unpractical application
in South African climate

4.2.2 Energy Systems

Phase 1: Energy from sewage

Sewage can generate energy by a process where organic waste is deposited in a closed and 
ventilated space. It is then transported to a mixer where solid, hard objects like stones and metal 
is removed. The incoming waste is then heated and fed to the digestion vessel or biogas reactor. 
After the anaerobic digestion by microbial action is complete the gas powers a CHP plant 
generating electricity and heat. The treated sludge can be used as a fertiliser. [Smith, P. 2003]
The sewage will be attained from the Urban Generator and the existing Munitoria building.
To avoid odours in the urban environment all the air will be discharged through a chimney that 
reaches an acceptable height. 
The capital cost of the system will be divided between stakeholders which will be the 
neighbouring buildings. Each of the stakeholders will receive credit each month depending on the 
amount of energy the CHP plant generates. The remaining sludge will be used to fertilise the 
park and the surrounding natural environment.

Phase 2

Phase 2: Energy from sewage and the sun

This phase can be seen as an evolvement of phase 1.
Photovoltaic Solar panels are added on site.
Sewage from the neighbouring buildings is diverted to the CHP plant. There is of 
course a maximum amount of sewage which the plant can operate. The rest is 
released back into the municipal sewage system.

Fig 25: Phase 2                                                                  17
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4.2.3 Appliances and fittings 
Energy efficient fittings and devices are used throughout the building.  
 
4.3 RECYCLING AND REUSE 
 
4.3.1 Toxic waste 
Arrangements will be made for the safe disposal/recycling of toxic harmful substances. 
[Gibberd, J. 2002.p12] 
 
4.3.2 Inorganic waste 
Inorganic waste is collected and sorted. Some of the waste is used to create products that 
will be sold in the market. The rest will be distributed to a recycling company. 

Fig 26: Inorganic waste recycling                                                                  

4.3.3 Organic waste 
Organic waste is collected, composted and used as fertiliser for the park or added as fuel to 
the CHP plant 
 
4.3.4 Construction waste and processes 
Construction waste is minimised by using the existing basement on site. Further 
management of the construction practices will limit wastage. Modular components of the 
roof structure and office facade will limit on-site wastage. 
Existing vegetation will be retained and the clearing of earth minimised. The existing 
parking area will be converted into the urban park. The underlying soil will be used and if 
necessary more fertile soil added. 
 
4.4 SITE 
The site has previously been disturbed. 
The ecosystems that previously occupied the site contributed to oxygen and carbon dioxide 
levels and maintained temperatures within a limited range. The Urban Regenerator aims to 
maintain these levels as well as keeping temperatures within a limited range by including 
extensive vegetation into the design. 
 
4.4.1 Brownfield site 
The development is to be constructed on the basement and ground floor of the burned 
down west wing of the old Munitoria building. 

4.4.2 Neighbouring buildings  
The building does not have a harmful effect on the neighbouring buildings; on the contrary 
the Urban Regenerator’s aim is to have a positive effect on all of its surrounding 
neighbours. It complies with the solar envelope, meaning that neighbouring buildings will 
still have solar access. 
 
4.4.3 Vegetation 
There are various reasons for using so much vegetation on the site: 
· Help reduce carbon dioxide levels 
· Increase oxygen levels 
· Decrease heat island effect 
· Create a social and comfortable space 
· Help filter the air for ventilation use and overall cleaner city air 
Roof gardens will help insulate the building. 
The vegetation and landscaping on the site will provide habitats for some animals. 
 
4.4.4 Landscape inputs 
Landscaping won’t require heavy artificial input of fertiliser and water because of using so 
much indigenous species as possible, but frequent composting will enable the soil to 
become a rich asset. The landscaping has to be monitored to ensure that pests won’t 
become a problem. 
 
4.5 MATERIALS AND COMPONENTS  
 
4.5.1 Embodied Energy 
Preliminary schedule of main materials used: 
(Arranged more or less from high embodied energy to low) 
· Constructional steel (structure) 
· Reinforced concrete (structure) 
· Pre-cast concrete (modular design components, roof structure) 
· Sheet metal  
· Mass Concrete  
· Brick (landscaping and walls) 
· Concrete blocks 
· Glass (insulation, sound control and solar gain) 
· Wood (structural) 
· Rock (landscaping and walls) 
 
4.5.2 Material / component sources and recycled material 
Part of the existing burned-down structure found on site, will partly be demolished and 
materials reused. 
All materials and resources are found within a 50 km radius of the site.  
Support programmes will be initiated in the production of certain materials like bricks and 
concrete blocks in hope to improve skills transfer in certain industries. 
 
4.5.3 Manufacturing processes 
Carbon dioxide and other emissions associated with the manufacturing processes need to 
be considered and this will help decide which manufacturer to choose. 18
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