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Figure 001: Parides iphidamas by Ryan Pettey

The 15.2ha site was donated to the present owner and developer 15 years ago. Today's market value 
for the site is R2,500,000.00.

The development has three different climatic zones that are passively regulated but may require 
mechanical systems to maintain, regulate and measure the climatic conditions. Thus over and above 

2 2the R1750.00/m  there is an additional R530m  for mechanical systems. 
2The Costal Bushveld and Grassland Biome has a lower construction rate /m  as the material used for 

2 2the construction is cheaper  R1500/m  + R530m

The site presently incorporates a wholesale nursery that will remain during the construction phase 
and be incorporated into the new development. The developments landscaping will incorporate plants 
that will form part of the nursery (a removable asset). Thus the rate per m2 for landscaping is 
relatively low.
There are also a large percentage of plants, which will be sold to make way for the development 
(seen in the TCO as a interim income). This also has an effect on the net operating income, as there 
will be monetary profit drawn from the landscape.

2The per m  rate for operating income of the three climatic zones is relatively high. This is due to the 
multi functionality that this area offers. (The systems within the design and construction process also 
increased the construction cost that in turn increases the operating cost). This area will be used to 
breed and house butterflies, and grow and germinate plants specific to that climatic area. 

The initial return on investment is relatively low thus by doing a sensitivity analysis an attempt will 
be made to cut in certain areas so as to increase the return on investment.

6.01 FEASIBILITY ANALYSIS 
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Figure 001: Parides iphidamas by Ryan Pettey

Sensitivity analysis: Adjustments to TCO
· Rates of the restaurant are to be decreased. The design will be altered to provide for cheaper 
finishes.

· Parking: compacter crusher stone will replace the original finishes. This will be positive to 
help reduce the total construction cost as well as act towards sustainability.

· Reducing the pre tender escalation period by 2 months will save R143,933.96
· Financial costs could probably be halved; this due to the fact that the developer has a 

considerable amount of cash which he will invest, thus not needing big loans. The function as 
a butterfly conservancy will also attract sponsorship from private enterprises as well as 
nature conservation.

By making these few adjustments R2,860,901.84 will be removed from the TCO, which will in turn 
increase the return on investment.
Sensitivity analysis: Adjustments to Operating Income
· The reductions in finishes of the restaurant have resulted in a reduced rent factor.

· There are no classy galleries in the area, and considering that the area attracts many visitors 
that will be interested in art the possibility of increasing the rental rates is positive. The shops 
rates will also increase in this case.

· The developer has family, which are interested in renting the restaurant, the development is 
relatively small, this will contribute to a reduced vacancy and bad debt factor.

The final return on investment is 0.61% higher than previously calculated. It is still not a marvellous 
return but considering that it is the first year of operation and that the area is showing great growth 
and development opportunities it should increase in the future.

The detailed professional fees calculation produced a total percentage on construction cost which is 
far above the initial 9% which was calculated in the TCO. All the professionals will have to reduce 
their fees to make the project feasible.  
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Figure 001: Parides iphidamas by Ryan Pettey

6.03 CASH FLOW STATEMENT - SIX MONTH
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Figure 001: Parides iphidamas by Ryan Pettey

Space Activity  Functions Size Equipment Services Illumination Finishes

Operational Components - Space 

description

1 GALLERY space defining entrance 198m2

display screens directional lighting 70 lux concrete Exterior/ Interior landscape 

display platforms plugs brick Inquisitive Expectation

internet facilities plaster Entrance

epoxy floor Display Area

Visual Communications

Administration point

2 SHOP information and orientation 164m2

display shelves directional lighting 70 lux concrete Reception 

general lighting brick Information kiosk

intranet connections plaster Connections to other activity functions

plugs epoxy floor

3 RESTAURANT sustenance areas 221m2

tables & chairs down lighters 50 - 70 lux concrete Seating/ relaxation area

serving counters intranet connections epoxy floor

Preparation area, including store (20%of 

total area. 44.5m2)

preperation counters plugs tiles Exterior entrance

fridges 

etc. water connections Administration point

extractor fans

4 REFUSE DISPOSAL refuse recycling zones 

recycle bins Recycling zones throughout

5 LABORATORY AND INCUBATION CENTRE laboratory and incubation 19.5m2

incubators water 150 lux concrete Work stations

emergence cages plugs brick Store

work surface lighting epoxy floor Breeding, incubation and emergence area

tiles

6 OFFICE administration offices 12m2

desk and chair lighting 70 lux concrete Work stations

computer plugs epoxy floor Internet/ Intranet 

internet

7 LECTURE THEATRE auditorium 39m2

20 seats lighting 70 lux concrete Presentations

projector plugs industrial carpet Seating

screen internet Internet/ Intranet 

communication systems Video conferencing

8 UNISEX TOILET CLUSTER public toilets 34m2

5 WC lighting 100 lux concrete W.C, HWB, Urinals

1 Urinal water brick W.C. for the physically challenged

1 Physically challenged WC waste tiles

8 internal HWB soil water disposal

4 external HWB

9 ACTIVITY ZONE audio visual communications 278m2

interactive displays display counters lighting 70 - 100 lux concrete Presentations

display tanks plugs brick Seating

computers internet epoxy floor Circulation

plasma screens communication systems Connection to other activity functions

sound devices Work stations

Display Area

Storage

Robust

Adaptability

10 MIXED BUSHVELD BIOME climatic zones 625m2

COSTAL BUSHVELD_GRASSLAND BIOME 839m2 passive climate control devices ETFE fabric Entrance

MOUNTAIN FYNBOS BIOME 758m2 water indigenous plantsClimate controlled environments

machanical systems concrete Circulation

evaporative cooling Release zones

heat blowers Food and water sources

Circulation

11 PARKING AREA vehicle parking 132 bays

physically challenged 4 bays two booms and ticket system water cobble pavers Connection to entrance and nursery

busses 4 bays lighting crushed stone Not central focal point 

indigenous plantsEasily accessible to physically challenged

12 EXISTING NURSERY nursery

Green houses

Shade structures

Circulation

ACCOMMODATION SCHEDULE

6.04 ACCOMMODATION UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  PPeetttteeyy,,  RR  PP    ((22000055))  
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SAVANNA BIOME 
The Savanna Biome is the largest Biome in 
southern Africa, occupying 46% of its area, and 
over one-third the area of South Africa. lt is well 
developed over the Lowveld and Kalahari region of 
South Africa and is also the dominant vegetation in 
Botswana, Namibia and Zimbabwe. 
It is characterized by a grassy ground layer and a 
distinct upper layer of woody plants. Where this 
upper layer is near the ground the vegetation may 
be referred to as Shrubveld, where it is dense as 
Woodland, and the intermediate stages are locally 
known as Bushveld. 

The environmental factors delimiting the biome are 
complex: altitude ranges from sea level to 2 000 m; 
rainfall varies from 235 to 1 000 mm per year; frost 
may occur from 0 to 120 days per year; and almost 
every major geological and soil type occurs within 
the biome. A major factor delimiting the biome is the 
lack of sufficient rainfall which prevents the upper 
layer from dominating, coupled with fires and 
grazing, which keep the grass layer dominant. 
Summer rainfall is essential for the grass 
dominance, which, with its fine material, fuels near-
annual fires. The shrub-tree layer may vary from 1 
to 20 m in height, but in Bushveld typically varies 

2 from 3 to 7m.
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Figure 001: Parides iphidamas by Ryan Pettey

2. DEAT, Pretoria 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  PPeetttteeyy,,  RR  PP    ((22000055))  



FYNBOS BIOME 
In South Africa, over one third of all plant species occur in 
the Cape Floral Kingdom, even though the Kingdom 
occupies less than 6% of the area of the country. This is not 
primarily due to the large number of vegetation types in the 
Cape Floral Kingdom. Over 7 000 of the plant species occur in 
only five Fynbos vegetation types, with perhaps an additional 1 
000 species in the three Renosterveld vegetation types. The 
contribution of Succulent and Nama Karoo, Thicket and Forest 
vegetation types in the region to the plant species diversity is 
thus relatively small. Thus, although the Cape Floral Kingdom 
contains five biomes, only the Fynbos Biome, comprising the 
Fynbos and Renosterveld vegetation groups, contains most of the 
floral diversity. 

The two major vegetation groupings in Fynbos are quite distinct 
and have contrasting ecological systems. Essentially, 
Renosterveld used to contain the large animals in the Cape 
Floristic Kingdom, but these are now extinct or else have been 
reintroduced into conservation areas. By contrast, Fynbos is 
much richer in plant species, but has such poor soils that it 
cannot support even low densities of big game. However, 
most of the endemic amphibian, bird and mammal species in 

3 the region, occur in Fynbos vegetation types.

6.08: A pillansii: tree
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Figure 001: Parides iphidamas by Ryan Pettey

3. DEAT, Pretoria
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MIXED BUSHVELD (Savanna Biome) 

Statistics:
66 647 km²; ± 60% transformed; 3.05% conserved. 

Locality & Physical Geography: 
This bushveld represents a great variety of plant communities, with many 
variations and transitions. The vegetation varies from a dense, short 
bushveld to a rather open tree savanna, covering the greater part of 
Northern Province and the northern parts of North-West Province. The area 
comprises mostly undulating to flat plains at an altitude of 700 to 1100m. 

Climate: 
The rainfall varies between 350 to 650 mm, occurring in summer. Temperatures range from -8C to 40C, 

4with an average of 21C. Average humidity 54%.

Geology & Soil: 
The soil is mostly coarse, sandy and shallow, overlying granite, quartzite, sandstone or shale. 

Vegetation: 
The vegetation varies from a dense, short bushveld to a rather open tree savanna. On shallow soils Red 
Bushwillow Combretum apiculatum dominates the vegetation. Other trees and shrubs include Common 
Hook-thorn Acacia caffra, Sicklebush Dichrostachys cinerea, Live-long, Lannea discolor, Sclerocarya 
birrea and various Grewia species. Here the grazing is sweet, and the herbaceous layer is dominated by 
grasses such as Fingergrass Digitaria eriantha, Kalahari Sand Quick Schmidtia pappophoroides, Wool 
Grass Anthephora pubescens, Stipagrostis uniplumis, and various Aristida and Eragrostis species. On 
deeper and more sandy soils, Silver Clusterleaf Terminalia sericea becomes dominant, with Peeling 
Plane Ochna pulchra, Wild Raisin Grewia flava Peltophorum africanum and Burkea africana often 
prominent woody species, while Broom Grass Eragrostis pallens and Purple Spike Cat'stail Perotis 

5patens are characteristically present in the scanty grass sward.  

6.12 - 6.17

6.10 
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COASTAL BUSHVELD-GRASSLAND (Savanna Biome) 

Statistics: 
11 881 km²; area transformed unknown but high; 14.03% conserved. 

Locality & Physical Geography: 
This mosaic of vegetation types occurs from just above sea level to about 
300 m altitude. The terrain is more or less flat to gently undulating, but rises 
overall quite steeply towards the interior. The area is deeply dissected by the 
many rivers which drain eastwards across KwaZulu-Natal. 

Climate: 
6The climate is humid 72%  with only one or two months experiencing very little or no rain. The rainfall 

exceeds 1 000 mm per year. Mean annual temperatures for January are around 25C and those in July 
around 17C. 

Geology & Soil: 
Sandy soils of Quaternary aeolian and marine origin. 

Vegetation: 
Remaining forest patches are characterised by species such as: Forest Iron Plum Drypetes gerrardii, 
Umzimbeet Millettia grandis, White lronwood Vepris undulata, Protorhus longifolia, Trichilia emetica, 
Brachylaena spp., Celtis spp., Chaetacme aristata and Mimusops obovata. These forest patches are also 
characterised by a large number of species of woody lianas. Much closer to the seashore, evergreen 
thicket occurs on littoral dunes. On the seaward side the canopy exhibits the typical clipped appearance 
of wind-pruning as a result of constant exposure to salt-laden easterly winds. Typical canopy species are: 
Coast Red Milkwood Mimusops caffra, Dune Jackalberry Diospyros rotundifolia, Natal Guarri Euclea 
natalensis, Brachylaena discolor and Apodytes dimidiata. Secondary woody vegetation is patchy and 
often characterised by Sweet Thorn Acacia karroo together with Scented Thorn A. nilotica and Splendid 
Thorn A. robusta. The grassy matrix includes species such as Ngongoni Bristlegrass Aristida junciformis, 
Eragrostis spp., Sporobolus spp., Hyparrhenia spp., Digitaria spp., Setaria spp. and occasionally 
Themeda triandra. The vegetation often has a shrubby appearance, due to many dwarf geoxylophytes, 
including Diospyros galpinii, Dwarf Mobola Parinari capensis subsp. incohata, Veined Medlar 
Pachystigma venosum, Eugenia albanensis, E. capensis, Ancylobotrys petersiana and Salacia kraussii. 
Locally, at swampy localities in northern KwaZulu-Natal, the Illala Palm Hyphaene coriacea, is very 

7prominent.  

6.20

6.19  

6.21 - 6.25
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MOUNTAIN FYNBOS (Fynbos Biome)

Statistics: 
27 462 km²; ± 11% transformed; 26.14% conserved. 

Locality & Physical Geography. 
The most widespread vegetation type in the Fynbos Biome, occurring 
mainly along the Cape Fold Belt from north of Nieuwoudtville to Cape Town 
and Cape Agulhas and to near Port Elizabeth, with outliers in the 
Kamiesberg in the north. Altitude ranges from sea level to 2 200 m. The 

distinction between Mountain and "Lowland" Fynbos types is considered by some to be artificial as the 
centres of endemism and structural types within Mountain Fynbos are as distinct as the differences 
between Mountain, Grassy and the "Lowland" vegetation types. 

Climate: 
Rainfall varies from 200 to over 2 000 mm per year, occurring mainly in the winter months. Average 

8humidity is 71% .

Geology & Soil: 
Largely confined to soils derived from sandstones of the Cape Supergroup, except where the rainfall is 
sufficiently high, when it occurs on leached soils derived from granites (greater than 300 to 400 mm per 
year) and even shales (greater than 600 to 800 mm per year). 

Vegetation: 
In terms of floristics and structure, Mountain Fynbos has not been rigorously defined. Mountain Fynbos is 
merely Fynbos on the mountains of the Fynbos Biome. The distribution of structural units within this type 

9is complex and fragmentary and, cannot be shown at the scale of the map . 
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6.26

066

A
pp

en
d

ix
 D

. 
B

IO
M

E
S

 A
N

D
 S

P
E

C
IE

S
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6.38 - 6.41 

Sheerfill Architectural Membrane
I could not find the actual composition of this 
material but I have a suspicion that it is also 
ethylene tetrafluoroethylene - ETFE. I included it 
here as another fine example of the products 
capabilities. 
“Sheerfill Architectural Membrane enables the 
construction of buildings with a stunning 
architectural profile, but the true beauty lies in its 
superior ability to transmit light. Sheerfill brings the 
open, airy feeling of colour light indoors, filling even 
large sports complexes and industrial facilities with 

diffuse, natural daylight. 
Sheerfill’s backlit luminosity 
at night creates a unique and 
dramatic architectural 
signature on the skyline. 
In contrast to traditional 
roofing materials that would 
require replacement, tests 
prove that Sheerfill tensile 
structures provide up to 25 
years or more of reliable 
service. There is no 
relaxation of the membrane 
from its original shape, even 
after years of withstanding 
high live loads, such as 
heavy snows and high winds. 

The translucent 
characteristics and visual 
appeal are unaffected by 
age, climate, pollutants or 

10discolouration.”
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Figure 001: Parides iphidamas by Ryan Pettey

10. Sant-Globain Performance Plastics 
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