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Avianto Mixed-Use Development Floral Assessment

EXECUTIVE SUMMARY

D’Oliveira Development (Pty) Ltd proposes a mix development including amongst others
a conference centre, office park, retirement village, 450 freehold stands, a school,
shopping centre as well as entry level housing. Strategic Environmental Focus (Pty) Ltd
(SEF), as independent environmental consultants and impact assessors, has been
appointed to undertake an ecological assessment for the proposed project.

As part of the study, it was necessary to determine the environmental impacts
associated with the implementation of this project. This report focuses on the floral
assessment segment of the ecological study and is supplementary to the wetland and
faunal assessment as well as an aquatic study. The floral study entailed the following:

- Identification of the regional vegetation expected to occur on the site;

- Identification of the vegetation communities present on the site;

- Assessment of the status of the vegetation found on the site; and

- Classification of the vegetation sensitivity to the proposed development.

The study site occurs within the Egoli Granite Grassland which is poorly conserved and
is classified as endangered, indicating that it is facing a very high risk of extinction in the
near future. The pressures for land in Gauteng lead to degradation and disturbances
within the Egoli Granite Grasslands. Very little Egoli Granite Grassland is still in this
pristine condition. The remaining pristine Egoli Granite Grassland is thus of high
conservation value.

The field survey was undertaken on the 11" and 12" of March 2009. The floral
assessment was mainly focussed on areas where intact vegetation was expected as
well as along the riparian edge, drainage lines and wetland features. Four distinct
vegetation communities were noted during the field survey:
1. Grassland vegetation communities
a) Hyparrhenia hirta dominated Grassland
b) Sub Climax Egoli Granite Grassland; and
¢) Primary Egoli Granite Grassland
2. Riparian vegetation;
3. Hydrophilic vegetation; and
4. Alien bush clumps.

The grassland vegetation community comprised three sub communities: Hyparrhenia
hirta dominated grassland, sub-climax grasslands and a large segment of primary Egoli
Granite grassland.

Strategic Environmental Focus (Pty) Ltd i
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The sensitive vegetation on the site comprises the endangered, primary Egoli Granite
Grassland, Class 2 ridge, the riparian vegetation as well as wetlands and corresponding
buffer zones. Ares of high sensitivity should not be developed. Instead, these areas
should be rehabilitated were needed and considered as open space or conservation
areas within the development.

Grassland areas that are not in pristine conditions, but still support a relatively high
number of species, are considered to be of medium to high sensitivity as these
grasslands also include protected and Red Listed plant species. The grassland
dominated by Hyparrhenia hirta (Thatch Grass) supports few plant species, although it
provides habitat for numerous small faunal and avifaunal species and are considered to
be of medium sensitivity. A 200m buffer is required around Class 2 ridges. This buffer
zone may include low impact developments and are included in the medium sensitivity
category. These areas could be used for development, provided that mitigation
measures and recommendations as set out by this report are adhered to.

From a floristic viewpoint, the currently built-up areas and areas under exotic bush
clumps pose no constraints to the proposed development. These areas contribute little
to species or ecosystem conservation within the study site. Some of the current
residential housing, harbour invasive alien plants that could be detrimental to
environment, especially due to its close proximity to the river.

The presence of large portions of Egoli Granite Grassland on the study site poses a
constraint to the development. Large portions of the current development layout are
influenced by this sensitivity. Holistically, however, larger developments such as is
proposed as are preferred to numerous smaller developments that fragment the
landscape and are usually typified by large walls and limited to no open spaces without
any regard for the natural environment and ecological processes.

Large portions of the site warrant conservation. The conserved areas should be large
enough to sustain faunal activities as well as ecological processes and include the
sensitive ecological features such as the ridge, river and wetlands that serve as
ecological corridors for movement of species. Smaller areas of medium and medium to
high sensitivity might be able to be developed in return for the absolute conservation and
maintenance of large, connected areas of high sensitivity. This will ensure that areas of
conservation concern does not degrade with time, but are utilised in a sustainable way.
Alternatively, the development layout needs to be amended to exclude the high
sensitivities and endeavour to maintain open spaces of at least the medium to high
categories.

Strategic Environmental Focus (Pty) Ltd i
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1. INTRODUCTION

D’Oliveira Development (Pty) Ltd proposes a mixed-use development including amongst
others a conference centre, office park, retirement village, 450 freehold stands, a school,
shopping centre as well as entry level housing. Strategic Environmental Focus (Pty) Ltd
(SEF), as independent environmental consultants and impact assessors, was appointed
to undertake an ecological assessment for the proposed project.

1.1 Terms of Reference

As part of the study, it was necessary to determine the environmental impacts
associated with the implementation of this project. This report focuses on the floral
assessment segment of the ecological study and is supplementary to the wetland and
faunal assessment as well as an aquatic study (Strategic Environmental Focus, 2009a,
2009b and 2009c). The purpose of this floral study was to assess the floral sensitivity of
the area and entailed the following:

- Identification of the regional vegetation expected to occur on the site;

- Identification of the vegetation communities present on the site;

- Assessment of the status of the vegetation found on the site; and

- Classification of the vegetation sensitivity to the proposed development.

1.2 Location

The proposed site is situated within the Muldersdrift area and falls within the urban edge
(Figure 1). The closest towns to the site are Muldersdrift, Roodepoort and Krugersdorp.
The site falls within the Gauteng Province and is under the jurisdiction of the Mogale City
Local Municipality (MCLM). The proposed development spans over several farm
portions of Driefontein Farm. The study area is located in close proximity to the N14
Highway and surrounds the Avianto Wedding and Conference Venue. The study area
amounts to approximately 250 hectares. The R114 Road transects the site from north to
south and the proposed PWV8.05 Road runs across the site form the east to the west.

1.3 Land Use

The Avianto wedding and conference facility as well as Clubhouse is situated adjacent to
the R114 Road. The land use further comprise built-up small holdings, an informal
caravan park, a “Pit Bike” race track, farm dams, some informal housing and open
grassland. Some grassland portions were historically farmed. Some small holdings were
also used for small business ventures. The small holdings were mostly landscaped or
comprised of historically cultivated or degraded land.

Strategic Environmental Focus (Pty) Ltd 1
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2. BIOPHYSICAL DESCRIPTION

2.1 Climate

The highest maximum and lowest minimum temperatures recorded for the period 1961
to 1990 were 35C and —8T, respectively. The avera ge maximum temperature for
January, the hottest month, is 26C while the average minimum temperature for June,
the coldest month, is 4C (South Africa Weather Ser vice, 2009).

2.2 Landscape features and geology

The landscape of the site is characterised by moderately undulating plains, with low hills
(Mucina & Rutherford, 2006). According to GDACE (2001), Class 2 ridges occur on the
site. The perennial Muldersdrif se Loop River runs parallel to the R114 road through the
site. The majority of the site comprises grassland, with trees concentrated along the river
and on the rocky outcrops (western portion of the site). The rocky portions show a high
diversity of woody species as scattered shrub or solitary small trees (Mucina &
Rutherford, 2006).

The study area is underlain by Halfway House Granite which supports shallow coarsely
grained soils low in nutrients (Mucina & Rutherford, 2006).

2.3 Regional vegetation

The study site falls within the Grassland Biome (Rutherford & Westfall, 1994). High
summer rainfall characteristic of the Grassland Biome combined with dry winters with
night frost and marked diurnal temperature variations are unfavourable to tree growth.
The Grassland Biome therefore comprises mainly of grasses and plants with perennial
underground storage organs (e.g. bulbs and tubers and less trees).

The Grassland Biome can be divided into smaller units known as vegetation units. The
study site is situated within the Egoli Granite Grassland vegetation unit (Mucina &
Rutherford, 2006). The Egoli Granite Grasslands is poorly conserved and is classified as
endangered, indicating that it is facing a very high risk of extinction in the near future
(Golding, 2002). Very little Egoli Granite Grassland is still in this pristine condition. The
remaining pristine Egoli Granite Grassland is thus of high conservation value.

Original Egoli Granite Grassland comprises climax grass species with a patchy
dominance and a high diversity of forbs (a herbaceous plant other than grasses). When
Egoli Granite Grassland vegetation is disturbed, Hyparrhenia hirta (Common Thatching
Grass) becomes the dominant grass and the forb diversity decreases (Bredenkamp et
al, 2006). The degradation occurs easily resulting in a change from the climax (high
species richness) vegetation to an anthropogenic Hyparrhenia hirta dominated
vegetation type (low species richness). It is unlikely that disturbed and transformed Egoli
Granite Grassland will return to the original climax vegetation (Bredenkamp et al, 2006).

Strategic Environmental Focus (Pty) Ltd 3
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Sensitive ecological features within this vegetation unit mainly include river systems and
wetlands as well as their associated vegetation communities, rocky outcrops and ridges
within grassland and woodland vegetation. According to GDACE (pers communication,
2009), no Red or Orange Data species were expected to occur on the site. However
numerous Red and Orange Data species have been recorded within the quarter degree
in which the site occurs (2627BB).

2.4 Importance of grasslands

The grassland biome is the most threatened biome in South Africa as approximately
30% of this important biome is irreversibly transformed, and less than 2% is formally
conserved. The current conservation status of South Africa’s grasslands falls short of
international conservation targets. The grassland biome contains the greatest
concentration of urban areas in southern Africa and has therefore suffered severely from
the destruction of areas for the cultivation of crops and from the development of
extensive urban areas (van Wyk & Malan, 1997).

Grasslands support a wide diversity of plant, animal, and bird species. Grassland
collects rainwater, reduce runoff and thus erosion, hold the water as ground water, or in
wetlands, and release it slowly throughout the year. This sponge effect ensures that
rivers could run throughout the year, even in the dry season. Many grassland plants are
used as traditional medicines and provide grazing for livestock which is especially
important in rural, poor settlements.

In May 2008, the South African Government pledged to support the implementation of
the National Grasslands Programme. The declaration is a political green light to
conserve the disappearing South African Grasslands.

Strategic Environmental Focus (Pty) Ltd 4
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3. STUDY APPROACH

The field survey was undertaken on the 11™ and 12" of March 2009. The floral
assessment was mainly focused on areas where intact vegetation was expected as well
as along the riparian edge, drainage lines and wetland features. A description of the
methodology employed as well as sensitivity classification is listed in Appendix A.

3.1 Limitations

In order to obtain a comprehensive understanding of the dynamics of communities and
the status of endemic, rare or threatened species in an area, ecological studies should
ideally be replicated over several seasons and over a number of years. However, due to
project time constraints such long-term studies are not feasible. In addition, time on site
did not allow a full assessment of the grasslands. Therefore, this assessment is
considered sufficient for the purpose of highlighting observed vegetation sensitivities
present on the site.

Furthermore, rare and endangered species in grasslands are mostly small, very
localised and visible for only a few weeks in the year when they flower (Ferrar & Lotter,
2007). The probabilities of occurrence for these plants were therefore based on
distribution data and information gathered concerning the area.

3.2 Assumptions

It was assumed that no Red Data species would occur on areas currently disturbed by
residential houses, the pit bike race tracks and surroundings or within exotic bush
clumps. Furthermore, grassland portions not sampled but displaying clear similarities to
sampled areas were assumed to be comparable.

Strategic Environmental Focus (Pty) Ltd 5
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4. RESULTS

The site comprised grassland which could visually be divided into three different types,
depending on the presence and level of disturbance. In order to separate or join these
three visibly different grassland communities, sample plots were laid out in these three
homogenous grasslands as well as in the grassland west of the R114 road that divides
the site (Figure 2 & Appendix A). A detrend correspondence analysis of representative
data resulted in the cluster diagram depicted in Figure 3. The sample plots that appear
close to each other on Axis 1 are more similar with respect to species composition, while
Axis 2 indicates the variance within the similar groups (e.g. species that are not in
common or discriminant species).
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Figure 2: Locality of relevant sample plots
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Figure 3: Cluster diagram of grassland data

From the cluster diagram in Figure 3, the following could be deduced:
1. Plot 5, 6 and 9 are similar with regards to species composition and represent the

2.

grassland areas dominated by Hyparrhenia hirta (Common Thatching Grass);
Plot 3, 4, 7 and 10-12 appear close to each other on Axis 1 and thus have similar
species compositions. Although plots 10-12 represent the sample plots within the
primary Egoli Granite Grassland and show clear variance with plots 3, 4 and 7
which was sampled within the slightly disturbed grassland;

Plots 1,2 and 8 was also sampled in seemingly disturbed grassland, while plot 13
represents primary grassland sampled on the western slope of a small ridge;
Plots 1-4, 7 and 8 was visually comparable, although the degree of disturbances
and moisture gradient present could be grounds for the variance displayed on the
cluster diagram. Plot 7 and 8 had a lower species diversity than the rest of these
plots; and

Plot 13 was visually comparable to 10-12, with little or no disturbances. Although
this portion of grassland was west facing whereas plots 10-12 were east facing.

This analysis aided the delineation of four (4) vegetation communities from the data
collected during the field survey (Figure 4):

1. Grassland vegetation communities;

- Hyparrhenia hirta - -dominated grassland
- Sub Climax Grassland
- Primary Egoli Granite Grassland

2. Riparian vegetation;
3. Hydrophilic vegetation; and
4. Alien bush stands.

Strategic Environmental Focus (Pty) Ltd 7
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The plant species identified during the site visit are listed in Appendix B, while protected
species (Nature Conservation Ordinance, 1989) are listed in Appendix C and Gauteng
Red and Orange Data species (GDACE) are listed in Appendix D. Medicinal plants that
occur on the site is specified within Appendix E.

4.1 Grassland vegetation

The study site comprises mostly grassland and falls within the Egoli Granite Grassland
which constitutes species rich grassland of high conservation value in its untransformed
(undisturbed) state (Bredenkamp et al., 2006). Within the study areas, three different
grassland types were determined to be present based on the level of disturbance.

4.1.1 Hyparrhenia hirta - dominated grassland

When Egoli Granite Grassland vegetation is disturbed, Hyparrhenia hirta (Common
Thatching Grass) becomes the dominant grass and the forb diversity decreases
(Bredenkamp et al, 2006). Previously cultivated parcels on the study site were
dominated by Hyparrhenia hirta (Common Thatching Grass) (Photograph 1). The
species composition comprised mainly grasses and limited to no herbaceous plants.

Photograph 1: Hyparrhenia hirta dominated grassland on the eastern portions of the site

4.1.2 Sub Climax (Egoli Granite) Grassland

Although aerial images indicated additional disturbances to the grassland, the
corresponding land parcels were not dominated Hyparrhenia hirta (Common Thatching
Grass) Instead, these areas comprised a noticeable combination of Andropogon
schirensis (Stab Grass), Diheteropogon amplectus (Broad-leaved Bluestem),
Cymbopogon pospischillii (Narrow-leaved Turpentine Grass) and Eragrostis species.

Strategic Environmental Focus (Pty) Ltd 9
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While Hyparrhenia hirta (Common Thatching Grass) was present within these areas, it
was not considered dominant. These areas also contained bulb species such as
Hypoxis, numerous individuals of Gladiolus crassifolius and the herb Strigea elegans
(Large Witch Weed) (Photograph 2).

Although plough lines were evident, the grasslands did not resemble greatly disturbed
grassland. Instead, the grasslands might have been ploughed only once and is currently
in a sub-climax state after having undergone recovery from the disturbance. Data from
sample plots within this grassland community varied from a high species diversity (Plots
3 and 4; Figure 2) to a lower, grass dominated diversity (Plots 7 and 8; Figure 2).

A B

Photograph 2: Sub-climax with Andropogon schirensis visible (A), Gladiolus crassifolius (B) and
Striga elegans (C).

The sub-climax Egoli Granite Grassland shows much variance within the community and
are closer related to the Egoli Granite Grassland than Hyparrhenia hirta dominated
grassland. However, sub-climax grasslands could take a number of years to become a
climax community again. This plant community might be in equilibrium under present
conditions, but has not reached its natural climax or has regressed from it due to biotic
factors such as human intervention. This is referred to as plagioclimax and could be the
result of continuous human activities. It is assumed that much of the sub-climax
grassland was not disturbed beyond a threshold which will cause slow or no
regeneration to the original climax vegetation such as Hyparrhenia hirta dominated
grasslands.

Strategic Environmental Focus (Pty) Ltd 10
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4.1.3 Primary Egoli Granite Grassland

The grassland west of the R114 road resembled original Egoli Granite Grassland as
presented by Bredenkamp et al (2006) and contained a mosaic of grasses including a
patchy occurrence of Themeda triandra (Red Grass) and numerous forbs such as
Boophane distichia (Poison Bulb), three different Gladiolus species, Hypoxis species as
well as Bonatea antennifera (Orchid) (Photograph 3).

This grassland contains some evidence of anthropogenic activity such as dumping of
excavated materials and small informal houses. However, these disturbances did not
subtract from the high sensitivity of the primary Egoli Granite Grassland to the proposed
development.

Valley-bottom
wetland

T

Photograph 3: Egoli Granite Grassland on the western portion of the site

Other than the large, intact primary grassland within the western portion of the site,
another parcel of Egoli Granite Grassland was also identified on a west facing slope of
the ridge on the eastern portion of the site. Within the Egoli Granite Grassland, woody
vegetation was observed on the rocky ridges as well as north-eastern slopes. The
woody vegetation included the protected Cussonia paniculata (Highveld Cabbage Tree)
and Protea welwtichii (Sugarbush), as well as Rhus pyroides (Common Wild Currant),
Acacia caffra (Common Hook Thorn), Dombeya rotundifolia (Common Wild Pear) and
Gymnosporia buxifolia (Common Spike Torn). The woody vegetation and rocky areas
also supported various Aloe species, large individuals of Gladiolus elliotii (Sheeted

Strategic Environmental Focus (Pty) Ltd 11
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Gladiolus) as well as a Gauteng Red listed plant currently indicated as declining
(Photograph 4).

Photograph 4: Woody vegetation contained within the Egoli Granite Grassland

The species richness of the grasslands was compared. Table 1 compares the number of
species and protected species within each of the homogenous grasslands as well as an
indication of the extent of each.

Table 1 validate a high conservation value for the Primary Egoli Granite Grassland, while
the Hyparrhenia hirta dominated grassland house less species of conservation concern.

Strategic Environmental Focus (Pty) Ltd 12
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Table 1: Comparison between the perceived homogenous grasslands on the site

Typical number of
species

Typical Species
(Appendix B)

Number of
Protected species
(Appendix C)

Number of Gauteng
Red Data listed
plants (Appendix D)

Number of National
Red Data listed
plants (Appendix D)

Ecological features

area

(Ha)

Primary Egoli Granite
Grassland

20

- Themeda triandra;
- Brachiaria serrata
- Monocymbium

ceresiliforme

- Harpochloa falx
- Urelytrum agropyroides
- Schizachyrium

sanguineum

- Cymbopogon plurinoides
- Eragrostis chloromelas

- Eragrostis curvula

- Hyparrhenia hirta;

- Gladiolus species (3)

- Ziziphus zeyheriana

- Protea caffra

- Hypoxis

hemerocallideae;

- Anthericum cooperi

9 species

2 species (Declining)

3 species (Declining)

Valley-bottom wetland

Sub-climax Grassland

11-16

- Diheteropogon

amplectens

- Schizachyrium

sanguineum

- Andropogon schirensis

- Cymbopogon plurinoides
- Hyparrhenia hirta;

- Eragrostis chloromelas

- Eragrostis curvula

- Urelytrum agropyroides
- Brachiaria serrata

- Themeda triandra

- Hypoxis

hemerocallideae;

- Hypoxis rigidula;
- Gladiolus crassifolius;
- Anthericum cooperi

4 species

2 species (Declining)

3 species (Declining)

Seepage wetland

Hyparrhenia hirta —
dominated Grassland

10

- Hyparrhenia hirta;

- Eragrostis chloromelas

- Helichrysum rugulosum

- Helichrysum nudifolium

- Bulbostylis burchellii

- Wahlenbergia caledonica
- Hypoxis species

1 species

1 species (Declining)

Valley-bottom wetland

within  delineated Class 2 Ridge Class 2 ridge buffer
Approximate extent 104 Ha 16 Ha 52 Ha
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4.2 Riparian Vegetation Community

The extent of the study area includes the Muldersdrif se Loop River. Natural vegetation
occurring along the river included Combretum erythrophyllum (River Bushwillow), Celtis
africana (White Stinkwood), Leucosidea sericea (Oldwood) and Rhamnus prionoides
(Dogwood). This vegetation is important as it stabilises the riverbank and provide a
degree of protection during floods.

The river bank and vegetation is greatly disturbed in some places. Numerous exotic and
invasive weeds colonised and dominated the river banks, including some garden escape
plants from the current Avianto development such as Canna indica (Garden Canna).
Other weeds include Acacia dealbata (Wattle), Eucalyptus specie (Bluegums) Salix
babylonica (Weeping Willow) and Rubus specie (Bramble). These species invade
riparian and seep zones with disastrous impacts on water resources, especially within
catchments regions (Henderson, 2001).

4.3 Hydrophytic vegetation Community

The study area contains three wetland areas (Strategic Environmental Focus, 2009a).
These areas were mostly surrounded by hydrophytic grasses such as Imperata
cylindrica (Cottonwool grass) and Paspalum dilatatum (Common Paspalum). Much of
the land surrounding the wetland areas on the eastern portion of the site (east of the
R114) was historically cultivated or disturbed and consequently many of these areas are
dominated by the tall growing Hyparrhenia hirta (Common Thatching Grass). Within the
Hyparrhenia hirta dominated grassland, the declining Hypoxis hemerocalidea grew close
to the edge of the wetlands. The moist areas also included the declining Eucomis
autumnalis (Pineaple flower).

The position of the study site surrounded by undeveloped Egoli Granite Grassland
enhances the value of the wetland systems on and immediately adjacent to the site in
terms of the movement corridors and breeding and foraging habitat that they provide.
Several sensitive species were recorded in the open grasslands surrounding the study
site. It is therefore of the utmost importance that the wetlands and riparian areas
delineated in this study (including the associated buffer zones) be integrated into the
proposed development layout as natural open space in order to ensure the continued
presence of sensitive biodiversity elements.

4.4 Alien bush clumps

Alien invasive trees within the study area was observed to occur in clumps, scattered or
planted in rows along roads on the site. These species invade riparian and seep zones
in particular, with disastrous impacts on water resources, especially within catchments
regions. Invader and weed species must be controlled to prevent further infestation and
it is recommended that all individuals of the invader species be removed and eradicated
(Henderson, 2001). Weed species that occur on the site are listed in Appendix E. The
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vegetation map (Figure 2) indicates the largest continuous area of invasion, while other
smaller invasions were not mapped.

5. SITE SENSITIVITY

The vegetation assessment was used to determine the site sensitivities to the proposed
development. The sensitivities were assessed as per Appendix A. Four categories were
determined (Figure 5):

5.1 High sensitivity to the proposed development.

Areas of high sensitivities contain sensitive ecosystems as well as individual protected
plants and Red/Orange data plant species. The sensitive ecosystems comprised the
endangered primary Egoli Granite Grassland, riparian vegetation and wetland systems
on the site (Figure 4). According to GDACE (2009), all natural and good condition
vegetation must be classified as sensitive, as well as rivers, wetlands and their
associated buffer zones.

Furthermore, the grasslands include nine (9) plant species that are listed as protected
under Schedule 11 Nature Conservation Ordinance No. 12 of 1983 for the Regional
Legislation Service-Gauteng and two plant species listed on the Gauteng Red and
Orange Data species list as declining (Appendix B). It is imperative that the ecosystem
and not just the protected species be conserved, and therefore the large or connected
portions of Egoli Granite Grassland are included in the high sensitivity category. In order
to ensure the persistence of a population of a Red List Plant Species, it is imperative that
the ecological processes maintaining that population persist (GDACE, 2009). In addition,
the class 2 ridge on the site is also zoned as high sensitivity as per the GDACEL Ridge
Policy (2001). Portions of the ridge already house some development, whereas the
remainder corresponds greatly to the Egoli Granite Grassland.

In situ conservation of Red List Plant Species is preferable to ex situ conservation as
removing a population from its natural habitat and placing it under artificial conditions will
result in the erosion of the inherent genetic diversity and characteristics of that species
(GDACE, 2009).

The riparian vegetation as well as wetlands and corresponding buffer zones are
classified as highly sensitivity (GDACE, 2009). Ares of high sensitivity should not be
developed. Instead, these areas should be rehabilitated where needed and considered
as open space or conservation areas within the development.
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Figure 5: Vegetation sensitivity on the site
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5.2 Medium to high sensitivity to the proposed deve lopment:

Grassland areas that are not in pristine conditions, but still support a relatively high
number of species are considered to be of medium to high sensitivity as these
grasslands also include protected plants and Ornage Listed plant species (Figure 5).

Whether the sub-climax grassland will in time revert back to a species composition that
represents Egoli Granite Grassland, is not certain. The plant succession over time needs
to be studied to determine the absolute value of these grasslands as Egoli Granite
Grassland. Furthermore, some of the sub-climax grasslands exhibited higher species
diversity and included protected plants, whereas others such as sample plot 7 and 8
were lower in species diversity (Figure 2). Nonetheless, this report classifies these
portions as medium to high sensitivity thereby intending the inclusion of as much as
possible of these grasslands into open space planning within the development,
especially where connected to sensitive ecological features (e.g. wetlands and primary
grassland).

5.3 Medium sensitivity to the proposed development:

The grassland dominated by Hyparrhenia hirta (Common Thatching Grass) supports few
plant species, although it provides habitat for numerous small faunal and avifaunal
species (Strategic Environmental Focus, 2009b). In addition, the Hyparrhenia hirta
grassland supports the declining Hypoxis hemerocallidea. These plants were found
mostly adjacent to the wetland area on the north-eastern portion of the site and are
included within the protected buffer zone of the wetlands. In situ conservation of these
species is preferable to ex situ. Where the remainder of these species occur within the
development footprint, it is advised that the species be removed and replanted in
grasslands that form part of the open space planning within the proposed development.

Furthermore, a 200m buffer is required around Class 2 ridges that occur on the site
(GDACE, 2001). This buffer zone may include low impact developments and are
included in the medium sensitivity category (Figure 5).

These areas can be used for development provided that mitigation measures and
recommendations as set out by this report are adhered to. Furthermore, the proposed
PWv8.05 road traverses through the southern portion of this category.

5.4 Low Sensitivity to the proposed development

From a floristic viewpoint, the currently built-up areas and areas associated with exotic
bush clumps pose no constraints to the proposed development. These areas contribute
little to species or ecosystem conservation within the study site. Some of the current
residential housing harbour invasive alien plants that could be detrimental to
environment, especially due to its close proximity to the river. The removal of these
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during construction will be beneficial to the environment. The areas of low sensitivity in
the study area are suited to development. Construction in these areas should be
undertaken with consideration to the natural fauna and flora that inhabit the site and
strive to destroy as little possible of the natural vegetation. Development could proceed
within the areas of low sensitivity, provided that mitigation measures and
recommendations as set out by this report are adhered to.

6. IMPACT ASSESSMENT AND MITIGATION

Any development in a natural system will impact on the surrounding environment,
usually in a negative way. The purpose of this phase of the project was therefore to
identify and assess the significance of the impacts likely to arise during the construction
and the operational phases of the project, and provide a short description of the
mitigation required so as to limit the impact of the proposed development on the natural
environment. Possible impacts associated with the proposed development and their
sources are provided in Table 2 (Construction phase) and Table 3 (Operational phase).

6.1 Assessment criteria

The environmental impacts are assessed with mitigation measures (WMM) and without
mitigation measures (WOMM) and the results presented in impact tables which
summarise the assessment. Mitigation and management actions are also recommended
with the aim of enhancing positive impacts and minimising negative impacts. In order to
assess these impacts, the proposed development has been divided into two project
phases, namely the construction and operation phase. The criteria against which these
activities were assessed are discussed below.

6.1.1 Nature of the Impact

This is an appraisal of the type of effect the project would have on the environment. This
description includes what would be affected and how and whether the impact is
expected to be positive or negative.

6.1.2 Extent of the Impact
A description of whether the impact will be local (extending only as far as the servitude),
limited to the study area and its immediate surroundings, regional, or on a national scale.

6.1.3 Duration of the Impact
This provides an indication of whether the lifespan of the impact would be short term (O-
5 years), medium term (6-10 years), long term (>10 years) or permanent.

6.1.4 Intensity
This indicates the degree to which the impact would change the conditions or quality of
the environment. This was qualified as low, medium or high.
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6.1.5 Probability of Occurrence

This describes the probability of the impact actually occurring. This is rated as
improbable (low likelihood), probable (distinct possibility), highly probable (most likely) or
definite (impact will occur regardless of any prevention measures).

6.1.6 Degree of Confidence

This describes the degree of confidence for the predicted impact based on the available
information and level of knowledge and expertise. It has been divided into low, medium
or high.

6.2. Impact Description, Assessment and Mitigation

The possible impacts of proposed development on the study area are divided into two
phases of activities: Construction phase and Operational phase of the development.
Table 2 and Table 3 list a summary of the Possible Risks that could occur within the two
phases.

Table 2: Potential Impacts during the Construction Phase of the proposed development

Possible Risks Source of the Risk Site to be affected
Destruction of natural habitat Construction workers and | Riparian and wetland
construction vehicles areas as well as

grassland of high and
medium to  high

sensitivity.

Exposure of the whole site to erosion Construction activity Riparian and wetland
areas as well as
grasslands

Loss of the ecological function of the | Construction activity Riparian area,

wetland and river drainage lines and

wetland areas

Destruction of protected and Red Data | Construction activity Grassland areas
plant species

Strategic Environmental Focus (Pty) Ltd 19



Avianto Mixed-Use Development

Floral Assessment

Table 3: Potential impacts during the Operational Phase of the proposed development

Possible Risks

Deterioration of the natural grassland
within the development (open spaces)
and the subsequent loss of the
ecological function of the vegetation

Possible increase in exotic vegetation

Source of the Risk

Lack of fire and/or grazing to
stimulate the grassland as
well as growth of
herbaceous species as well
as pressure from residents
and edge effets

Alien Bush Clumps
spreading to disturbed soils
and landscaping by resident

Site to be affected

Grasslands
incorporated into open
space

Open spaces

Increased amounts of surface water | Increased hard surface area | Whole site and
runoff increasing the chance of flash | due to buildings and road | surrounding area
floods in the area surfaces.
Loss of aesthetics of the grassland | Fragmented landscape due | Whole site and
and sense of place to numerous smaller | peripheral areas
developments  within  the
area
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6.2.1 Construction Phase

6.2.1a Destruction of Natural Habitat

Impact Site Extent  Duration Intensity Probability Significance Confidence
of
occurrence

WOMM WMM

Destruction | Whole | Site Permanent | High Definite High Medium | High
of natural | site to High
habitat

Description of Impact

Due to the nature of construction activities over the site, even with mitigation some of
the existing natural habitat will be destroyed

Mitigation Measure

- Compile and implement an Environmental Management Plan during construction;

- An Environmental Control Officer must be appointed to oversee mitigation measures
during the construction and will be responsible for the monitoring and auditing of
contractor's compliance with the conditions of the Environmental Management Plan;

- The large portion of Egoli Granite Grassland should be allocated as a conservancy
within the development and could include hiking trails and bird hides. Other low impact
activities such as weekend accommodation huts could be considered within the small
footprint of the existing disturbances within the Primary Grassland;

Leave as much of the natural vegetation intact in order to maintain ecological corridors
for the movement of species and make an effort to increase the natural areas around
sensitive features such as ridges, wetlands and river;

- Cordon off the protected and orange list plant species and protect from construction
activities and vehicles;

- Where protected and declining orange data plant species occurs outside areas of high
sensitivity and thus outside the no development zone, these species must be relocated
to suitable open spaces (grassland) within the development;

- Relocation of plants of conservation importance should be implemented by a qualified
specialist;

- Implement an alien invasive monitoring plan to prevent the colonisation and spread of
alien invasive plant species;

- Create open, natural space within the development and reduce the amount of hard
paved surfaces;

- Natural open spaces should be left in their undeveloped state (not landscaped) and
any existing or new exotic vegetation that is present on the site must be removed and
eradicated,;
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- Focus buildings and permanent structures in degraded areas which are in a
permanently transformed ecological state and therefore offer no benefit to

con
- Lan

servation;
dscaping should emulate the existing natural grasslands and koppies and only

utilise plants that naturally occur within the area; and
- Remove all exotic, invasive vegetation and implement a monitoring and eradication
plan to keep the site free from invasive plants.

6.2.1b Exposure of the site to erosion

Impact Site Extent  Duration Intensity Probability Significance Confidence

of
occurrence

WOMM WMM

Exposure Whole | Site Short to | High Definite High Medium | High
of the | site medium

whole site term

to erosion

Description of Impact

The removal of the surface vegetation will cause exposed soil conditions where
rainfall and high winds can cause mechanical erosion. Exotic vegetation from alien

bush

clumps can spread easily into the disturbed soils and invade the open areas.

Mitigation Measure

- An ecologically sound, storm water management plan must be implemented during

construction; and

- Create open, natural space within the development and reduce the amount of hard

paved surfaces.

6.2.1c Loss of the current ecological function of wetland and river systems

Impact Site Extent  Duration Intensity Probability Significance Confidence

of
occurrence

WOMM WMM

Loss of the | Whole | Site Permanent | High Probable High Medium | High
current site to Low

eco

logical

function of
wetland

and

river

systems
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Description of Impact

The construction activities will inevitably alter the landscape and influence the
ecological processes on the site. This could lead to certain species becoming rare in

the local context.

Mitigation Measure

- No development should take place within areas zoned as high sensitivity (Primary
grassland, wetland zones and associated 30m buffer as well as the riparian zones and
associated 32m buffer from the edge of the riparian area). These areas must be
incorporated into natural open space planning within the development. Incorporate
pedestrian walkways and interpretive trails, using natural materials and permeable
paving, while respecting buffer zones around sensitive habitats such as rivers and
wetlands. Furthermore, use recycled material such as plastic timber in the creation of

benches and other structures within parks and open spaces;

6.2.1d Destruction of protected and Red Data plant species

Impact Site Extent  Duration

Destruction | Whole | Site
of site
protected

and Red

Data plant

species

Description of Impact

Permanent

Intensity

High

Probability
of
occurrence

Definite

Significance

WOMM

High

WMM

Medium

Confidence

High

Numerous protected plants as well as Gauteng Orange Data plants occur on the
site. Development will destroy the habitat and inevitably the persistence of these
species which will put further strain on the already declining populations

Mitigation Measure

- Cordon off the protected and orange list plant species and protect from construction
activities and vehicles;

- Where protected and declining orange data plant species occurs outside areas of high
sensitivity and thus outside the no development zone, these species must be relocated
to suitable open spaces (grassland) within the development; and

- Relocation of plants of conservation importance should be implemented by a qualified
specialist.
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6.2.2 Operational Phase

6.2.2a Deterioration of the grassland and subsequent loss of the ecological function of
the vegetation

Impact Site Extent Duratio Intensit Probabilit Significance Confide
n y y o wom wwmm M°®
occurren
M
ce
Deterioration of | Natural Site Perman | High Probable High Medium | High
the natural | Open and ent to Low
grassland within | Spaces regional
the development conserv
and the ation
subsequent loss targets

of the ecological
function of the
vegetation

Description of Impact

The proposed development will inevitably alter the landscape and influence the
ecological processes on the site. Residential developments exert pressure on the
surrounding natural vegetation, because natural grasslands within residential areas
are commonly not valued as aesthetic and frequently disturbed by high impact,
unmanaged recreational activities (e.g. quad bikes).

Mitigation Measures

- Compile an Environmental Management Plan (EMP) to maintain and sustain the
natural open spaces on the site (Grasslands, wetlands and riparian zone);

- Grasslands benefit from fire as well as grazing. The environmental management plan
must incorporate a regular burning programme in order to keep the grassland
functioning optimum. Also, small mammals (grazers) could be introduced into the
grasslands of the development (e.g. Grey duikers);

- The EMP must be explained and accepted by prospective owners of the residential
stands as well as commercial ventures. This will ensure that the burning programme
(e.g. once every 4 years) are not criticised by residents and pressure applied on the
governing body to halt the burning programme;

- The survival rate of the relocated plant species must be monitored and any problems
mitigated;

- A residency association must be created that includes an environmental management
portfolio. This person(s) will ultimately be responsible for implementing an
environmental policy as well as the environmental management plan(s); and

- Implement a policy within the development that only indigenous plant species be used
in the landscaping of the development Prohibit the use of the invasive Pennisetum
clandestinum (Kikuyu-grass) as lawn in open paces and residential gardens. This
should be stipulated within the EMP.
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6.2.2b Possible increase in exotic vegetation

Impact Site Extent Duratio Intensit Probability Significance Confide
n y e WOoMM ~ wmmMm  ¢€
occurrence
Possible Whole Site Medium | Medium | Probable High Low Medium
increase in | site and to long
exotic surroun | term
vegetation ding
environ
ment

Description of Impact

Alien invasive species can spread into disturbed and newly landscaped soils.
Furthermore, residential development may introduce invasive plant species to the
grasslands.

Mitigation Measure

- Compile and implement an alien invasive monitoring plan to prevent the colonisation
and spread of alien invasive plant species; and

- Implement a policy within the development that only indigenous plant species be used
in the landscaping of the development Prohibit the use of the invasive Pennisetum
clandestinum (Kikuyu-grass) as lawn in open paces and residential gardens. This
should be stipulated within the EMP.

6.2.2c Increased surface water runoff increasing the chances of flash floods

Impact Site Extent Duratio Intensit Probabi  Significance Confide
n y lity of WOMM WMM nce

occurre
nce

Increased Whole Site Short to | High Definite | High Medium | High

amounts of | site medium

surface term

water runoff

increasing

the chance

of flash

floods in the
area

Description of Impact

Large paved areas result in increased amounts of surface water runoff, whereas
natural grasslands slow down the speed of the water and allows for penetration into
the sail.
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Mitigation Measure

- Implement a sound storm water management plan.

6.2.2d Loss of aesthetics of the grassland and sense of place

Impact Site Extent Duration Intensity Probabili Significance Confidence
Yoo wo  wwum
occurren MM
ce
Loss of | Site Site and | Permanent High Highly High Medium | Medium
aesthetics and surrounding probable
of the | surroun | environment
grassland ds
and sense
of place

Description of Impact

The grassland provides valuable open space which is regularly neglected in modern
developments. Furthermore, open spaces contribute to the well-being of humans
and the environment.

Mitigation Measure

- Ensure that development designs compliment the natural surroundings and are as
unobtrusive as possible; and

- Reduce the visual impact of the development and sustain natural vegetation on the site
in order to preserve a sense of place.

7 GENERAL RECOMMENDATIONS

The proposed development is set within large portions of natural environment. The
development should emulate the natural surroundings and enhance the aesthetic value
as far as possible. This development has great potential as a benchmark for
environmentally sound development principles and some thought and consideration
should be given to the sustainability thereof. Some recommendations and development
controls include:

- Aim at minimising impervious or hard surfaces within residential developments and
parking areas, e.g. use permeable paving;

- Promote the use of sustainable building practices and energy efficient designs and
investigate the implementation of rain water tanks cob building, recycled building
material and solar energy;

- Strict building regulations must apply within this area which includes the use of natural
and locally available building materials (e.g. rock, timber from invasive trees),
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climatically appropriate designs and contemporary South African architecture,
excluding non-energy efficient styles such as Tuscan;

- Developments should be unobtrusive against the natural environment;

- Landscaping should emulate the existing natural grasslands and koppies and only
utilise plants that naturally occur within the area;

- Landowners should not be allowed to erect large and impenetrable walls, instead
suitable, permeable fencing should be used that will allow wild life dispersal to
continue;

- Development should adhere to the principles of the Green Star SA Guide (2008) and
maintain or enhance the ecological value of their sites; and

- Encourage and facilitate the use of bicycles by occupants (e.g. designated bicycle
lanes and secure storage facilities) (GBCSA, 2008).

8 DISCUSSION

The presence of large portions of Egoli Granite Grassland on the study site poses a
constraint to the development. According to the site layout (Appendix G), the Exclusive
Stands will be placed within the Egoli Granite Grassland. It is highly likely that residential
stands will have a detrimental effect on the functioning of these grasslands even with
mitigation measures. It is advisable that the exclusive stands are moved to areas where
current transformation and disturbances are evident and this grassland be conserved
within a conservancy that will ultimately enhance the value of the development. These
grasslands are also imperative to the health and functioning of the valley-bottom wetland
on the western portion of the site. On the western portion of the site, low impact
development such as small, limited overnight huts could be considered, depending on
permission from the approving authority (GDACE). The huts must be unobtrusive and
incorporate natural building principals, solar electricity and water tanks. These could be
situated within the areas where two informal houses are currently situated.

The sub-climax grassland north east of the seepage wetland does not contain as many
plant species as the portion situated more northwards (sample plot 3 and 4) and no
protected species. Although not specie-rich, these portions play a role in the functioning
of the seepage wetland. Proposed development here must limit interference with the
natural drainage towards the seepage wetland. Ideally, allocation of natural open space
in between these developments is advisable.

Grassland areas surrounding the wetlands and rivers must be incorporated within open
space planning. These open spaces should not be confused with gardens, as the open
spaces need to retain the natural vegetation and function as far as possible to conserve
the wetland areas and rivers. As set out in the mitigation measures, an EMP must be
compiled to maintain these open spaces to the benefit of the environment and the
residents. The introduction of grazers such as the small duiker into open spaces could
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also be considered. An aerial impression of a large portion of the site is attached in
Appendix H.

9. CONCLUSION

The sensitive vegetation and ecological features currently presenton the site pose
serious constraints on the proposed development as large portions of the current
development layout are influenced by this sensitivity. Holistically, however, larger
developments as is proposed are preferred to numerous smaller developments that
fragment the landscape and are usually typified by large walls and limited to no open
spaces without any regard for the natural environment and ecological processes.

In accordance with the approving authority (GDACE), a maximum area of protection
should be concluded and the site layout amended accordingly. The conserved areas
should be large enough to sustain faunal activities as well as ecological processes and
include the sensitive ecological features such as the ridge, river and wetlands that serve
as ecological corridors for movement of species. Smaller areas of medium and medium
to high sensitivity might be able to be developed in return for the absolute conservation
and maintenance of large, connected areas of high sensitivity. This will ensure that
areas of conservation concern do not degrade with time, but are utilised in a sustainable
way. Alternatively, the development layout needs to be amended to exclude the areas of
high sensitivity and endeavour to maintain open spaces of at least the medium to high.

Furthermore, protected plants and those on the Red and Orange Data plant list for
Gauteng must be conserved in situ where possible. Where the proposed development
encroaches on or threaten the survival of these plants, an appropriately qualified person
should remove and relocate these plants to suitable habitats within the open spaces of
the proposed development.
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10. GLOSSARY
Alien species Plant taxa in a given area, whose presence there, is due to the
intentional or accidental introduction as a result of human activity

Biodiversity Biodiversity is the variability among living organisms from all sources
including inter alia terrestrial, marine and other aquatic ecosystems and
ecological complexes of which they are part; this includes diversity
within species, between species and of ecosystems

Biome A major biotic unit consisting of plant and animal communities having
similarities in form and environmental conditions, but not including the
abiotic portion of the environment.

Buffer zone A collar of land that filters edge effects.
Climax The presumed en point of successional sequence; a community that
community has reached a steady state, the most mature and fully developed

vegetation that an ecosystem can achieve under the prevailing
conditions. It is reached after a sequence of changes in the ecosystem,
known as succession. Once climax vegetation develops, the changes
are at a minimum and the vegetation is in dynamic equilibrium with its
environment.

Very few places show a true climax because physical environments are
constantly changing so that ecosystems are always seeking to adjust to
the new conditions through the process of succession

Conservation The management of the biosphere so that it may yield the greatest
sustainable benefit to present generation while maintaining its potential
to meet the needs and aspirations of future generations. The wise use
of natural resources to prevent loss of ecosystems function and
integrity. Critically Endangered A taxon is Critically Endangered when it
is facing an extremely high risk of extinction in the wild in the immediate

future
Conservation An indicator of the likelihood of that species remaining extant either in
status the present day or the near future. Many factors are taken into account

when assessing the conservation status of a species: not simply the
number remaining, but the overall increase or decrease in the
population over time, breeding success rates, known threats, and so on.

Community Assemblage of populations living in a prescribed area or physical
habitat, inhabiting some common environment.
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Correspondence
Analysis

Detrend
Correspondence
Analysis

Ecosystem

Ecological
Corridors

Edge effect

Endangered

Endemic

Exotic species
Fauna

Flora

Forb

Habitat
Indigenous

Invasive species

Karoid

Mitigation

Plagioclimax

Correspondence Analysis simultaneously ordinates species and
samples

Detrend Correspondence analysis (DCA) performs detrending to
counteract the arch effect, a defect of correspondence analysis.

Organisms together with their abiotic environment, forming an
interacting system, inhabiting an identifiable space

Corridors are roadways of natural habitat providing connectivity of
various patches of native habitats along or through which faunal species
may travel without any obstructions where other solutions are not
feasible

Inappropriate influences from surrounding activities, which physically
degrade habitat, endanger resident biota and reduce the functional size
ofremnant fragments including, for example, the effects of invasive plant
and animal species, physical damage and soil compaction caused
through trampling and harvesting, abiotic habitat alterations and
pollution

A taxon is Endangered when it is not Critically Endangered but is facing
a very high risk of extinction in the wild in the near future

Naturally only found in a particular and usually restricted geographic
area or region

Plant taxa in a given area, whose presence there, is due to the
intentional or accidental introduction as a result of human activity

The animal life of a region.

The plant life of a region.

A herbaceous plant other than grasses.

Type of environment in which plants and animals live

Any species of plant, shrub or tree that occurs naturally in South Africa

Naturalised alien plants that have the ability to reproduce, often in large
numbers. Aggressive invaders can spread and invade large areas

Dwarf xerophytic woody shrublets and succulents

The implementation of practical measures to reduce adverse
Impacts

Human activities, including deforestation, grazing, and agriculture, can
alter the natural vegetation and create a community, which is also a
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type of sub-climax.

Protected Plant According to the Transvaal Nature Conservation Ordinance of 1983 (No
12 of 1983), no one is allowed to sell, buy, transport, or remove this
plant without a permit from the responsible authority

Threatened Species that have naturally small populations, and species which have
been reduced to small (often unsustainable) population by man’s
activities

Red Data A list of species, fauna and flora that require environmental protection.

Based on the IUCN definitions

Species diversity A measure of the number and relative abundance of species
Species richness The number of species in an area or habitat

Succession Progressive change in the composition of a community of plants, e.g.
from the initial colonisation of a bare area, or of an already established
community towards a largely stable climax. The complete process of
succession may take hundreds or thousands of years and entails a
number of intermediate communities - each called a seral community.
The replacement of one seral community by another in most cases
leads to the eventual formation of a climax community, a relatively
stable community of plants and animals.

Vegetation Unit A complex of plant communities ecologically and historically (both in
spatial and temporal terms) occupying habitat complexes at the
landscape scale. Mucina and Rutherford (2006) state: “Our vegetation
units are the obvious vegetation complexes that share some general
ecological properties such as position on major ecological gradients and
nutrient levels, and appear similar in vegetation structure and especially
floristic composition”.

Vulnerable A taxon is Vulnerable when it is not Critically Endangered or
Endangered but is facing a high risk of extinction in the wild in the
medium-term future
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Appendix A: Methodology

Al. Desktop analysis and literature review

The description of the regional vegetation relied on literature from Mucina & Rutherford
(2006) and (Bredenkamp et al, 2006). Plant names follow Palgrave (1992), Van Wyk &
Van Wyk (1997), Van Wyk & Malan (1997), Pooley (1998), Henderson (2001) and Van
Oudtshoorn (2002).

The red and orange list plant species recorded for Gauteng were used as a guide to
determine the probability of occurrence on the site as well as supplementary information
regarding primary vegetation (GDACE, 2007).

A2. Field survey

Satellite images (Google-Earth, 2006) and topographical maps (scale: 1:50 000) were
used to delineate relatively homogeneous units within the study area. Transects were
walked within the perceived natural habitat types on the site, concentrating on moving
through environmental gradients encountered within the habitat type in order to identify
species and communities. This was continued until few to no new species were
encountered. Any additional information on any other feature thought to have ecological
significance within the site, such as fauna or evidence of fauna, soil type, altitude,
erosion, rocky cover, alien/exotic/invasive plants as well as Red Data species and/or
their habitat was also recorded.

Where grassland portions were perceived to be in a secondary or primary state, sample
plots were used to gather information on species composition and cover abundance
(Figure 2). A number of plots that represent a given community were subjectively
chosen. A list of all species encountered was compiled for each plot. An area that best
represented the community was located and the minimal area for sampling was
determined (the smallest area within which the species of the community were
adequately represented). The minimal area was determined by a species-area curve
and concluded on 8m x 8m.

A species-area curve was compiled by placing larger and larger plots on the ground in
such a way that each larger plot encompassed all the smaller ones, an arrangement
called nested plots (Barbour et al., 1987; Figure 2). As each larger plot was located, a
list of additional species encountered was created. A point of ‘diminishing return’ was
reached, beyond which increasing the plot area results in the addition of only a few more
species. The point on the curve where the slope most rapidly approaches the horizontal
is called the minimal area (Figure 2). Because this definition of minimal area is
subjective, some define it instead as that area which contains some standard fraction of
the total flora of a stand, for example, 95%. The most recently proposed solution is to
plot the similarity between plots as plot size increases. Minimal area is thought by some
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ecologists to be an important community trait that is just as characteristic of a community
type as the species that make it up.
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Figure 2: A system of nested plots for determining minimal area (Mueller-Dombois & Ellenberg,

1974).
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Figure 3: Species-area curve for the study area

Cover was placed in one of seven categories by a visual estimate (Table 1). Braun-
Blanquet and others recognise that plant cover is very heterogeneous from point to point
and from time to time even within a small stand. The range of percentage points within
each class allows for each observer's deviance from the correct cover percentage.

Table 1: Braun-Blanquet Cover classes (Mueller-Dombois & Ellenberg, 1974).

Class
5

4

3

2b

2a

1

R

* Individuals occurring only once; cover ignored and assumed to be insignificant.

Range of cover (%)

75-100
50-75
25-50
13-25
6-12
1-5

<1

<<1

Mean
87.5
62.5
37.5
19

9

25
0.1

*
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A3.  Site Sensitivity

Sensitivity mapping and conservation importance of the study site
Based on the findings of the study and the following criteria, sensitive habitat or areas of
conservation importance are classified based on:

Ecological Function : The ecological function describes the intactness of the structure
and function of an ecosystem in terms of the relationship between plant and animal
assemblages and the surrounding abiotic environment. It also refers to the degree of
ecological connectivity between systems within a landscape. Therefore, systems with a
high degree of landscape connectivity among each other are perceived to be more
sensitive.

High — Sensitive ecosystems with either low inherent resistance or resilience
towards disturbance factors or highly dynamic systems that are considered
important for the maintenance of ecosystem integrity. Most of these systems
represent late succession ecosystems with high connectivity with other important
ecological systems.

Medium — These systems occur at disturbances of low-medium intensity and
representative of secondary succession stages with some degree of connectivity
with other ecological systems.

Low — Degraded and highly disturbed systems with little ecological function.

Conservation Importance : The conservation importance of the site gives an indication
of the necessity to conserve areas based on factors such as the importance of the site
on a national and/or provincial scale and on the ecological state of the area (degraded or
pristine). This is determined by the presence of a high diversity, rare or endemic species
and areas that are protected by legislation. The criteria are defined as follows:

High —Ecosystems with high species diversity and usually provide suitable habitat
for a number of threatened species. These areas should be protected.

Medium — Ecosystems with intermediate levels of species diversity without any
threatened species.

Low — Areas with little or no conservation potential and usually species poor (most
species are usually exotic).
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Appendix B: Plant list

Specie Name Common Name Relevant Notes

Hyparrhenia-
dominated
grassland
Hydrophilic /
wetland
vegetation
Exotic Bush
Clumps

Riparian

e e
P
g2z |£527
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1. Grasses
Andropogon Vlei Bluestem Occurs in moist places, often X
appendiculatus associated with shady areas.
Andropogon Stab Grass Rocky slopes in well-drained X
schirensis soils, often in moist places.
Aristida Annual Three-awn Disturbed land
adscesionis
Aristida Pale Three-awn Disturbed, eroded soil
canescens
Aristida Tassel Three-awn Disturbed, overgrazed or X
congesta subsp farmed land
congesta
Bewsia biflora False Love grass Open Grassland X
Brachiaria Saw-tooth grass Rocky, undisturbed places X
serrata
Bulbostylis Grassland, common on
burchellii rocky ridges
Cymbopogon Broad-leaved Adapted to various growing X
elcavatus Turpetine Grass conditions
Cymbopogon Narrow-leafed Grassland.
plurinoides Turpentine Grass
Cynodon Star Grass Well adapted to any sails,
nlemfuensis grows mostly on disturbed
land such as road reserves
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Specie Name

Common Name

Relevant Notes
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and old fields.
Cynodon Couch grass Most soils, usually in X
dactylon disturbed areas
Diheteropogon Broad-leaved Open grassland as well as X
amplectens Bluestem open areas within bushveld.
Mostly in poor rocky slopes.
Elionorus Copper grass / Common in overgrazed veld,
muticus Wire Garss sour grassland
Eragrostis Narrow Curly leaf Open Grassland. X X
chloromelas
Eragrostis Weeping Love Mostly occurs in disturbed X X
curvula Grass areas
Eragrostis Gum Grass Disturbed areas and often in X
gummiflua moist soils
Eragrostis Narrow Heart Love | Various habitats, mostly
racemosa Grass sandy or rocky moist soils
Harpochloa fall Caterpillar Grass Rocky slopes, well drained
soil.
Heteropogon Spear Grass Rocky, sloped land and
contortus common on disturbed road
reserves
Hyparrhenia Common Well drained, rocky soil in X limited X
hirta Thatching Grass open grassland and
disturbed areas
Imperata Cotton Wool Grass | Mostly in moist soils
cylindrica
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Specie Name

Common Name

Relevant Notes
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Melinis repens Natal Red Top Disturbed grassland X
Monocymbium Boat Grass Grassland, rocky ridges or X
ceresiliforme vlei's.
Panicum Small Buffalo Mostly fund in clay soils, X
coloratum Grass especially moist areas.
Panicum Natal Panicum Open, mountainous X
natalense (Suurbuffelsgras) grassland on well drained
soil. Often grows on rocky
slopes and where veld is
frequently burnt.
Perotis patens Cat's Tall Disturbed places, often in X
open dry patches. Also
grows in cultivated lands and
rocky slopes
Pogonarthria Herringbone Grass | Disturbed places, limited in X X
squarrosa natural, open grassland
Schizachyrium Red Autumn Open grassland and X X
sanguineum Grass Bushveld. Often in moist
areas and vlei's.
Setaria pallide- Garden Bristle Disturbed areas e.g. next to
fuscua Grass roads and where rainwater
collect
Setaria Bristle Grass Rocky slopes or in moist
spacelata soils
Sporobulus Ratstail Dropseed Disturbed places close to
africanus water
Themedia Red Grass Undisturbed or disturbed X
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Specie Name Common Name

Relevant Notes

Primary
Egoli Granite
Grassland
Slightly
disturbed
Egoli Granite
Grassland
Hyparrhenia-
dominated
grassland

triandra open grassland
Trachypogon Giant Spear Grass | Grows mostly in undisturbed
spicatus grassland and close to vlei's.
Trichoneura Small Rolling Open grassland and X
grandiglumis Grass bushveld, rocky slopes, flood
plains or as a sun climax
grass in disturbed areas.
Tristachya Hairy Trident Commonly found in
leucothrix Grass overgrazed veld and marshy
areas
Urelytrum Qunine Grass Open Grassland, rocky X X
agropyroides Centipede Grass slopes and sandy (moist)
soils
Paspalum Dallis Grass Introduced Grass, moist
dilatatum* areas in vlei's and close to
rivers
Number of grass species per vegetation community 1 1 19 11
2. Herbaceous plants
Acalypha Copper Leaf X
angustata
Aloe greatheadii Grassland and bushveld. X
Often forming dense stands
in overgrazed areas.
Aloe marlothii Mountain Aloe Rocky hillsides and ridges X
Aloe Grassland, often in stony X

transvaalensis

places.
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Specie Name

Common Name

Relevant Notes
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Anthericum Grassland. X X
cooperi
Artemissia Wilde Als Grassland X
affra*#
Asparagus Cluster-leaved Thicket or disturbed areas.
laricinus Asparagus
Berkeya setifera | Rasperdiseldoring Grassland, usually in large
colonies.
Blepharis Grassland X
subvolubilis
Bonatea Orchid Grassland X
antennifera
Boophane Poison Bulb Grassland, often in rocky X X
disticha places
Clematis Traveller's Joy Bushy hillsides, particulary X
brahiata rocky places
Cleome rubella Pretty Lady Common, particularly as a
weed in cultivated fields or
disturbed areas.
Convolvulus Grassland X
sagittatus
Crabbea hirsuta Grassland, widespread X X
Crisium Scottish Thistle Weed in moist overgrazed
vulgare” grassland
Cucumis zeyheri Grassland X X
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Specie Name

Common Name

Relevant Notes
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Cyphia Baroe Grassland, odten on rocky X
stenopetala places
Delosperma Highveld White Grassland X
herbeceum Vygie
Denekia Grassland
capensis
Dicoma Maagbitterwortel Common in stony grassland X X
anomala subsp
circioides
Elephantorrhiza Elephant's root Grassland X
elephantina
Eucomis Pineapple Flower Grassland X
autumnalis*#
Euphorbia Vingerpol Infrequently scattered in X
claviroides var. grassland, often in seepage
truncata lines
Gladiolus Grasslands and close to X X
crassifolius rivers
Gladiolus elliotii Sheeted Gladiolus | Grassy slopes, rocky ridges X
and sandy flats.
Gladiolus Patrysuintjie Grassland X
permeabilis*
Haplocarpa Tonteldoosbossie Grassland, often in moist
scaposa places
Helichrysum Dry, semi-desert areas X X
krausii
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Specie Name

Common Name

Relevant Notes
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Helichrysum Hottentot's tea In Grassland, invade eroded X

nudifolium banks

Helichrysum Grassland, summit of ridges X

rugulosum

Hermannia Creeping Grassland, in trampled areas X

depressa Hermannia

Hypoxis Gifbol Grassland X X

hemerocallidea

Hypoxis rigidula | Kaffirtulp Bushveld - mainly Pretoria X

region

Ipomoea Beespatat Grassland, mainly on rocky X X

ommaneyi slopes,

Kalanchoe White Lady Rockey outcrops in X

thyrsiflora grassland and bushveld

Kohautia Grassland and bushveld X

amatymbica

Ledebouria Grassland. X

marginata

Ledebouria Grassland. X X

ovatifolia

Monsonia Pink Monsonia Grassland often in sandy X

angustifolia soils or rocky ridges.

Nidorella In rivers, lakes and pools.

hottentota

Pellaea Hard Fern Grassland. X

calomelanos*
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Specie Name Common Name

Relevant Notes
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Pentanissia Grassland X
angustifolia
Pentarrhinum Donkieperske Grassland and clumps of X
insipidum bush, often twining in fences
Polygala Dry areas, grazed by cattle
hottentotta
Pygmaeothamn Sand Apple Grassland X
us zeyheri
Sebaea grandis Large Flower Grassland X X
Sebaea
Selago Rocky ridges
densiflora
(Walafrida
densiflora)
Senecio Grassland in rocky ridges
gregatus localised
Senecio Grassland, often in rocky X
venosus places
Seripheum Bankrupt bush Grassland and Bushveld,
plumosum often in disturbed areas.
Sium repandum | Water Parsnip Grassland
Sonchus wilmsii | Milk Thistle Weed in disturbed grassland. X
Sonchus nanus* | Thistle Parasitic in grassland, often
on rocky ridges and moist
places.
Sphenostylis Wild sweetpea Grassland, particularly rocky X X
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Specie Name

Common Name

Relevant Notes
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angustifolia places
Sphedamnocarp Clumps of bush, bushveld X
us pruriens and rocky ridges
Strigia elegans Large Witchweed Parasite on grasses X
Triomfetta Maagbossie Grows in damp Grassland. X
sonderii#
Verbena A weed common in disturbed
brassiliensis* places
Vernonia Bitterbossie Bushveld, often weed in X
oligocephala disurbed places
Wabhlenbergia Grassland, often on rocky or X X
caledonica in seasonally moist places.
Kyllinga alba White Button Grassland and disturbed X
Sedge areas.
Monopsis Butterfly Lobelia Often in disturbed grassland
decipiens
Tulbachia Highland Wild Grassland in moist places
(leucantha) Garlic
Number of herbaceous species per vegetation communi ty 36 25
3. Trees
Acacia caffra Common Hook- Rocky ridges and thornveld X
thorn
Celtis africana Stinkwood Wooded areas or bush
clumps, usually on dolomite
Combretum River Bushwillow Grassland and bushveld,
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Specie Name

Common Name

Relevant Notes
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erytrohyllum usually along rivers or
streams
Cussonia Highveld Cabbage | Grassland and rocky ridges X
paniculata* Tree
Diospyros Bluebush Wide variety of habitats X
lycioides subsp
sericea
Gymnosporia Common Spike Widespread, often as X
buliolia Thorn pioneer in disturbed places
Leocosirea Oldwood In kloofs and along streams.
sericea
Protea Sugerbush Grassland, mainly on south- X
welwitschii facing slopes of rocky hills or
outcrops.
Rhamnus Dogwood Often along watercourses
prinoides
Rhus pyroides Common wild Grassland, common in X
currant disturbed places
Ziziphus Dwarf Buffalo- Grassland X X
zeyheriana thorn
Combretum Velvet Bushwillow Bushveld or sheltered rocky X
molle places in grassland
Dombeya Common Wild Bushveld. X
rotundifolia Pear
Zanthoxylum Small Knobwood Rocky ridges, usually among X
capense other woody species
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Specie Name Common Name Relevant Notes
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Number of tree species per vegetation community 9 2 0 0
4. Sedges
Cyperus sp. X
Fimbristylis X
complanata
Juncus effusus In swamps and streambeds X
Mariscus Grassland, moist or marshy X
congestus places
Phragmites Common Reed Marshy places along
australis streams, often in pure
stands.
Typha capensis Bulrush Grows in marshy areas and X
along watercourses.
Number of sedges per vegetation community 0 0 0 5
5. Weed / Exotic species
Acacia dealbata/ | Wattle Invader of grassland and
decurrens* riverbanks
Acacia mearnsii Black Wattle Invader
Araujia Moth catcher Declared Weed
sericifera
Cirsium vulgare Scotch Thistle Weed X
Eucalyptus Red River Gum Invader X
camaldulensis
Impomoea Morning Glory Declared Weed and invader

Strategic Environmental Focus (Pty) Ltd 48

~| Riparian

Exotic Bush
Clumps



Avianto Mixed-Use Development

Specie Name

purpurea
Melia azedarach
Morus alba

Pennisetum
clandestinum

Persicaria
species

Canna spp

Campuloclinium
macrocephalum
*

Rubus specie

Salix
babylonica*

Pennisetum
clandestinum

Tagetes minuta*

Pinus species

Number of exotic species per vegetation community

Common Name

Syringa
Mulberry
Kikuju Grass

Knotweed /
Snakeroot

Canna

Pom-Pom Weed

Bramble
Weeping Willow

Kikuju Grass
Khaki Bush/

Blackjack
Pine

Relevant Notes

Invader
Invader
Proposed declared invader.

Weed in drainage lines and
riparian areas

Invasive weed, naturalised in
the Pretoria region
grasslands

Declared Weeds
Elotic, invading river banks

Proposed declared invader.
Grassland

Declared weed, Category 2
(Henderson, 2001).
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Appendix C: Protected plant identified on the site
(Schedule 11 Nature Conservation Ordinance No. 12 of 1983)

Primary Egoli Granite Sub-climax grassland Hyparrhenia -dominated
Grassland grassland
- Hypoxis hemerocallidea - Hypoxis hemerocallidea - 1. Hypoxis hemerocallidea
- Boophane distichia - Boophane distichia
- Gladiolus ellioti - Eucomis autumnalis
- Gladiolus permebealis - Gladiolus crassifolius

- Gladiolus crassifolius
- Eucomis autumnalis
- Bonatea antennifera
- Protea welwitchii

- Cussonia paniculata
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Appendix D: Red Data plant identified on the site

Scientific Name Status Locality / extent on
the site

GDACE Red and | . Hypoxis Declining
Orange Data Plant hemerocallidea
List as updated . Eucomis
November 2009 .

autumnalis
National Red Data - Hypoxis Declining

hemerocallidea

- Eucomis
autumnalis

- Bophane distichia
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Appendix E: Medicinal Plants identified on the site

Scientific name Common name Conservation status
(where applicable)

Acalypha angustata Copper Leaf

Asclepias fructicosus Milkweed

Berkeya setifera Rasperdisseldoring

Boophane distichia Poison Bulb Declining

Comelina africana

Elephantorrhiza elephantina Elephant's root

Eucomis autumnalis Pineapple flower Declining
Haplocarpa scaposa Tonteldoosbossie

Helichrysum species Hottentot's tea

Hypoxis hemerocallidea African potato Declining
Ipomoea omaneyi Beespatat

Ledebouria ovatifolia

Persicaria species* Knotweed/ Snakeroot Exotic

Tagetes minuta* Khaki Bush/ Blackjack Naturalised weed
Triomfetta sonderii# Maagbossie

Typha capensis Bulrush

Vernonia oligocephala Bitterbossie
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Avianto Mixed-Use Development

Floral Assessment

Appendix F: Alien invasive plants identified on the

Specie name
Acacia dealbata/decurrens*
Acacia mearnsii
Arauijia sericifera

Campuloclinium
macrocephalum*

Canna spp

Cirsium vulgare
Eucalyptus camaldulensis
Impomoea purpurea
Melia azedarach

Morus alba

Pennisetum clandestinum
Persicaria species

Pinus species*

Rubus specie
Salix babylonica*
Tagetes minuta*

Common Name
Wattle
Black Wattle
Moth catcher
Pom-Pom Weed

Canna

Scotch Thistle
Red River Gum
Morning Glory
Syringa
Mulberry
Kikuyu Grass

Knotweed /
Snakeroot

Pine

Bramble
Weeping Willow

Khaki Bush/
Blackjack

site

Status
Invader of grassland and riverbanks
Invader
Declared Weed

Invasive weed, naturalized in the Pretoria
region grasslands

Weed in drainage lines and riparian
areas

Weed

Invader

Declared Weed and invader
Invader

Invader

Proposed declared invader.

Declared weed, Category 2 (Henderson,
2001).

Declared Weeds
Elotic, invading river banks
Grassland
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Appendix G: Development Layout as per March 2009
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Appendix H: Aerial Photograph of a partion ofthe S tudy Area
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(SEF, 2009A) grassland

Secondary and small
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wetland patches of primary
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(SEF. 2009A)

Clubhouse
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