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Geohydrological Investigation for the Kleinfontein
Town Development, Gauteng Province

EXECUTIVE SUMMARY

Aurecon was appointed by Kleinfontein Boerebelange Kodperatief Bpk to provide the
geohydrological report required as part of the Water Use License Application for Phase 1 of the
town development. The objective of the geohydrological investigation is to evaluate the
groundwater resources available from the existing production boreholes and spring on the
property. As part of the investigation a Rapid Reserve Determination was done to support a Water
Use License Application (WULA) to the Department of Water Affairs.

The following conclusions were made:

The groundwater, with exception of the borehole NO, is of excellent quality and
complies with the SANS 241-1 Drinking Water Standards.

The iron content in borehole NO exceeds the maximum allowable drinking water
standard (Class Il). The manganese concentration falls within Class Il standards
(suitable for short term use only). This water is not presently used.

The combined sustainable yield calculated from the pump tests conducted on the
selected production boreholes is 3.8 I/s.

The sustainable yield calculated from the fountain flow is 1.55 I/s.

The calculated annual recharge on the property is 438 795 I/day or 5.1 I/s.

A Water Use License for abstraction of 257 600 I/day or 2.75 |/s can be applied for.

This is 53% of the annual recharge on the property and therefore within 60-100% of the
annual recharge on the property which places the water use license in Category B.

The ratings for the Aquifer System Management Classification and Aquifer Vulnerability
Classification for the study area indicate that medium level groundwater protection may
be required.

Solid waste disposal site is not required as the solid waste is disposed at the licensed
Rayton waste site.

The Sanitation Protocol study shows medium overall risk to groundwater.

Investigation into the complaints by neighbours showed that they are located outside
the Kleinfontein catchment and is unlikely to be impacted by the groundwater
abstraction on the Development.

Based on the above conclusions, the following recommendations are made:

>

>

It is recommended that borehole NO be rehabilitated and tested before used for
production.

All the selected production boreholes need to be registered with the Department of
Water Affairs for the WULA.

Adherence to the sustainable yields of the boreholes is crucial to ensure long-term
utilisation of the groundwater resource.

Accurate monthly monitoring of the groundwater levels in the boreholes is
recommended. If any significant fluctuation in water level occurs, immediate action
needs to be taken.

Groundwater quality and especially bacteriological analyses must be done on a regular
basis.

106773-G2/2012 aum‘ July 2012



Geohydrological Investigation for the Kleinfontein
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» Reasonable and sound groundwater protection measures are recommended to ensure
that no cumulative pollution affects the aquifer, even in the long term.

» It is recommended that a waterborne sewage system be installed for the development
to treat the raw sewage water.

106773-G2/2012 aum‘ July 2012



Geohydrological Investigation for the Kleinfontein
Town Development, Gauteng Province

INTRODUCTION & SCOPE OF WORK

Aurecon was appointed by Kleinfontein Boerebelange Kodperatief Bpk to provide the
geohydrological report required as part of the Water Use License Application for Phase 1 of
the town development. The objective of the geohydrological investigation is to evaluate the
groundwater resources available from the existing production boreholes and spring on the
property. As part of the investigation a Rapid Reserve Determination was done to support
a Water Use License Application (WULA) to the Department of Water Affairs.

The scope of work consisted of the following:

Describe the groundwater resources and usage

Pump testing of existing production boreholes on-site to determine the sustainable
yield of each borehole,

Evaluate the quality of the groundwater,

Determine the groundwater reserve and water available for abstraction through a
“‘Rapid Reserve Determination” which will accompany the Water Use Licence
application,

Potential impacts of the development on the groundwater resources

Conclusions and recommendations.

AVAILABLE INFORMATION

The following relevant information was available and consulted prior to the investigation:

1:50 000 scale topographical and geological maps 2528 CD Rietvleidam.

1:250 000 scale geological series map 2528 Pretoria

1:500 000 General Hydrogeological map (Johannesburg 2526)
1:3 000 000 Groundwater Harvest Potential Map of South Africa .

DWA (2003) A Protocol to Manage the Potential of Groundwater Contamination from on-

site sanitation. Technical Version. Edition 2, March 2003.

Parsons R (1995) A South African Aquifer System Management Classification. Water

Research Commission Report no KV 77/95

Barnard H C (2000) An explanation of the 1:500 000 General Hydrogeological Map
Johannesburg 2526. DWAF Report.

Vegter J R (1995) Groundwater Resources of the Republic of South Africa.

South African National Standard: Drinking Water, SANS 241:2006 Edition 6.1. Published by
Standards South Africa.

]
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Geohydrological Investigation for the Kleinfontein
Town Development, Gauteng Province

3.1

3.2

Berrington L (2006) ‘n Verslag betreffende die vasstelling van ‘n veilige langtermyn
ontrekkingskedule vir die boorgat geleé op die Noordoos hoewe deur middel van ‘n
konstante lewering pomptoets. Verslag No 2006-001. April 2006

BK (2004) Kleinfontein Boerebelange Koodperatief Beperk Dienste Verslag. Julie 2004.

PHYSIOGRAPHY

SITE LOCATION

The locality of the development is next to the N4 Highway and on the farm Kleinfontein 368
JR. The extent of Phase 1 of the development on Kleinfontein 368 JR is shown on the map
in Appendix A. The development is situated about 10 km south of Rayton as indicated on
Figure 1. The town was established in 1988 and has informally developed according to
recognized standards. Recently, the decision was taken to formalize the development.

TOPOGRAPHY & SITE CHARACTERISTICS

The topography is characterised by undulating hills and meadows. A ridge at an elevation
of 1577 m above mean sea level runs from east to west through the site. The topography
levels out towards the south of the study area. The higher lying Magaliesberg Quartzite in
the northern part of the site forms a well-defined watershed. The main drainage from Phase
1 flows to the west as a tributary to the Edendalspruit which flows into the Roodeplaat Dam.
The Kleinfontein Spring is located on the higher topography on the Quartzite ridge.
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Figure 1: Locality of the Kleinfontein Site
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3.3

3.4

The site is located in the sub-humid, warm climate zone and receives summer rainfall. The
average rainfall measured in the quaternary catchment and recorded by DWA is 689 mm
per annum.

The vegetation is described as Highveld grassland and varies across the site with
grassland and scattered local and alien trees. Acacia trees occur on the iron rich diabase
soils with grass cover on open fields.

GEOLOGY

The site is underlain by formations belonging to the Pretoria Group of the Transvaal
Sequence. As shown in Figure 2 the southern part of the site is underlain by the Silverton
Formation (Vsi) consisting of shale with inter-bedded quartzite, hornfels and limestone. The
Silverton Formation is intruded by diabase dykes and sills (di) shown on Figure 2.

These diabase intrusions are very prevalent at certain stratigraphic levels below the
Bushveld Igneous Complex in the Pretoria Group and the majority is found in the Silverton
and Strubenkop Formations. As shown on Figure 2 the Silverton Formation is overlain by
the Magaliesberg Formation (Vm) in the northern part of the site. The Magaliesberg
Formation consists mainly of quartzite.

GEOHYDROLOGY

The aquifers present are classified as an intergranular and fractured aquifer according to
the 1:500 000 geohydrological map (Johannesburg 2526). The groundwater occurrence is
associated mainly with the weathered zones, as well as fault zones and dyke or sill contact
zones. The groundwater yield potential in the sedimentary rocks is good and between 0.5
and 2 I/s.

According to Vegter (1995) the probability to drill a successful borehole (between 0.5 and
2l/s) is 40% to 60%. The probability of drilling a borehole yielding more than 2 I/s is
between 30% and 40%.

According to Barnard (2000) the groundwater yield potential is classed as good on the
basis that 40% of the boreholes on record produce more than 2 I/s and 22% produce more
than 5 I/s. Higher yielding boreholes according to Barnard occur more often in association
with the surface water drainage system of the broad valley bottoms. Boreholes were drilled
on the property but unfortunately no geological logs are available as only the yield and
quality are recorded.

]
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Figure 2: Geology of the Kleinfontein area as shown on the 1:50 000 2528 CD

WATER RESOURCES

Water supply for the Kleinfontein Development (Phase 1) consists of a fountain (natural
spring) on the property and six boreholes. The coordinates as well as the sustainable yield
of the boreholes and fountain are shown in Table 1.

Table 1: Coordinates and yields of the boreholes and fountain

Borehole No WGS84 WGS84 Sustainable Depth (m)
Y X Yield (I/s) 24 hrs
T1 51223 55874 1.0 58
T2 51284 55919 0.8 35
T3a 51386 55874 0.8 19
T4 51431 55721 0.5 40
T5 51280 55979 0.4 21
NO 50387 54384 0.3 60
Fountain 51253 55106 2.0 ~

]
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4.1

4.2

4.2.1

4.2.2

FOUNTAIN

The fountain is located on a contact of the quartzite and diabase formations. The water
originates from the quartzite aquifer, as was confirmed by the water quality. In 2005, a 90
degree V-notch weir was erected upstream of a slow sand filter installed in the flow path of
the fountain, and approximately 200m downstream of the eye of the fountain. The water
gravitates naturally from the eye down and through the vlei area to the sand filter. The flow
of the fountain depends on the seasonal rainfall and the variation in flow is shown in the
flow diagram in Appendix B. A maximum flow rate of close to 16 000 I/h during the high
rainfall period in 2009 and a minimum of about 1 000I/h in 2007 during the low rainfall
season was observed. The average flow calculated is approximately 9 000I/h. The water
use registered at the DWA in 2001 is 49 000 kl/a on property T67550/1995 as per
document No 26021581. This is approximately 1.55 I/s which correlates to the present
average flow of 5 500I/h. However, at present the use is 0.75l/s or half of the average flow
rate.

Production from the fountain is increased in the rainy season when flow from the fountain
increased in order to reduce the production from the boreholes.

BOREHOLES

Six boreholes at Kleinfontein were test pumped by Waterman according to the DWA
guidelines for pump testing. A stepped discharge test followed by a 24 hour constant
discharge test with recovery monitoring was performed on the boreholes. The location of
the boreholes is presented in the locality map in Appendix A and borehole test records
giving testing and construction details of each borehole is presented in Appendix C.
The sustainable yields determined from the pump testing will be used in the WULA.

Description of a pumptest

The efficient operation and utilisation of a borehole requires insight into and an awareness
of its productivity and that of the groundwater resource from which it draws water. This
activity, which is also known as test pumping, provides a means of identifying potential
constraints on the performance of a borehole and on the exploitation of the groundwater
resource. It also provides data to calculate aquifer parameters such as Transmissivity (T)
values.

Constant Discharge Test

A constant discharge test is performed to assess the productivity of the aquifer according to
its response to the abstraction of water. This test entails pumping the borehole at a single
pumping rate which is kept constant for an extended period of time. In this instance the
boreholes were pumped for 24 hours.

]
106773-G2/2012 ﬂum July 2012



Geohydrological Investigation for the Kleinfontein
Town Development, Gauteng Province

4.2.3

4.2.4

4.2.5

Recovery Monitoring

This test provides an indication of the ability of a borehole and groundwater system to
recover from the stress of abstraction. This ability can again be analysed to provide
information with regards to the hydraulic properties of the groundwater system and arrive at
an optimum yield for the medium to long term utilisation of the borehole.

Results & Data Processing

The data recorded during the pump tests were processed and the sustainable yield of the
boreholes were calculated using the Flow Characterization Method (FC-Method) developed
by the Institute for Groundwater Studies (University of the Free State). The FC Solution for
the boreholes is presented in Appendix C. The calculated sustainable yield for the
boreholes is presented in Table 2. Field forms used by the pump test contractor are
presented in Appendix D.

Sustainable Yield

The FC-Method calculates the sustainable yield of a borehole by using derivatives,
boundary information and error propagation. Data used for input into the software was
obtained from the pumping test conducted on the boreholes. As described above a pump
test basically entails continuous monitoring of the water level over a given time while
pumping water from the borehole at a constant pre-determined yield.

After the pump has been switched off, continuous measuring of the recovering water level
takes place. The aquifer was then modelled to obtain a sustainable pumping yield. The
available drawdown is a critical parameter during this exercise and after calculating the
sustainable yield, the water level should never drop beyond this level.

From Table 2, it can be concluded that a total volume of 327.69 m®day or 3.8 I/s (119 607
m®annum) can be abstracted from the existing boreholes pump tested.

It must be mentioned that borehole NO was drilled to 60m with the water strike at 53 m.
The borehole has slowly filled with debris and is only 50m deep at present. The water strike
is thus constraint and was tested at 0.5 I/s. This borehole was previously tested (72 hour
test) by Berrington (2006) and the FC yield was calculated at 2.1l/s. Because of the
formation stability problem it is recommended that this borehole be rehabilitated and re-
tested.

]
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4.3

Table 2: Calculated Sustainable Yield for the tested boreholes

Sustainable
BH nr. Coordinates Depth Static water Yield (I/s) Volume available
(WGS84) (m) level (mbgl)* per day (m3)
Pumping 24 h/d
X 51223
T1 Y 55874 58 17.03 1.0 86.4
X 51284
T2 Y 55919 35 10.90 0.8 69.12
X 51386
T3a Y 55874 19 9.40 0.8 69.12
X 51431
T4 Y 55721 40 11.20 0.5 43.2
X 51280
T5 Y 55979 21 9.0 0.4 34.56
X 51223
NO Y 55874 60 9.50 0.3 25.29
Total volume available from
boreholes gmslday) 327.69

*meters below ground level

WATER USAGE

The following figures are available from the test results and the production figures were
supplied by KBK.

Total available volume of water from the resources is as follows:

Source description Yield (I/s) Yield (m*/day)
Fountain 1.55 133.92
6 Boreholes 3.80 328.32
Total available 5.35 462.24

Production capability at KBK:

Source description Yield (I/s) Yield (m®day)
Fountain 0.75 64.8

Boreholes 2.0 172.8
Total production capacity 2.75 237.6

The total usage for the period of 18 months from January 2011 to June 2012 is recorded as
62.930 M or 3496 m®month. Total recorded usage is 116.537 m*/day

]
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The total recorded usage of 116.537m%/day is approximately 50% of potential production or
25% of available supply.

WATER QUALITY

Water samples were collected from each of the 6 boreholes at the end of the pumping
tests. A sample was also collected at the fountain where it flow through the V-notch weir.
The samples were submitted to an accredited laboratory (Aquatico Scientific Laboratories
in Pretoria) for major inorganic analysis. The laboratory reports are presented in Appendix
E.

The inorganic results were compared to the SABS drinking water standards (SANS
241:2006, edition 6.1). Water is classified according to their suitability for human
consumption (Error! Reference source not found.):

» Class I: Recommended operational limit.
» Class 2: The maximum allowable concentration for short term use only.

From Error! Reference source not found., it can be concluded that all the samples except
the borehole NO comply with the Class | standard and is of excellent drinking water quality.
Borehole NO was not in use for production before the pump test and shows manganese
concentrations above Class | standards and high iron content exceeding the Class Il
standards. This borehole will be rehabilitated and water from the borehole will need
aeration before storage to precipitate the iron. It is recommended that a chemical analysis
be done once the borehole is rehabilitated.

No bacteriological tests were done at this stage. It is recommended that samples for
microbiological analysis on the water be taken at the water reticulation system. Should
microbial contamination occur, the water needs to be treated accordingly.

]
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Table 3: Chemical parameters compared to SANS 241:2006 (edition 6.1) drinking water standards.

FOUNTAT
Sample Nr. NO T T2 T3A T4 T5 N Class | Class Il
Ca 2.76 4.59 2.47 2.86 4.54 2.73 0.64 150 300
Mg 3.61 2.47 3.11 4.25 5.42 3.53 0.49 70 100
Na 1.65 2.58 3.67 413 3.94 4.10 0.64 200 400
K 1.35 0.51 1.42 1.33 1.99 1.43 0.34 50 100
Mn 0.22 0.00 0 0 0 0 0 0.1 1
Fe 3.655 -0.006 0 0.058 0 0 0 0.2 2
F 0.84 0.20 0 0 0 0.20 0.18 1 1.5
NO;-N 0 1 0.36 0.108 0.721 0.106 0.060 10 20
NH,-N 0.021 0.024 0.02 0 0.083 0.023 0.124 0.94 1.87
Cl 3.00 4.00 3.70 4.6 5.3 3.5 3.4 200 600
SO, 3.67 2.79 0.73 0 0 0 0 400 600
TDS 32 30 29 34 42 31 6 1000 2400
pH 6.86 7.57 6.55 6.65 6.34 6.87 6.66 5.0-9.5 4.0-10.0
EC 7.19 6.48 5.69 7.84 9.76 7.19 1.48 150 370
Notes
Yellow = Class |
Tan = Class Il
Exceeds maximum allowable drinking water standard
0 = below detection limit of analytical technique

EC values measured in mS/m, all other values measured as mg/l.

6

6.1

RAPID RESERVE DETERMINATION

INTRODUCTION

Definition of Reserve: “The quantity and quality of water required to supply basic needs of
people to be supplied with water from that resource and to protect aquatic ecosystems in
order to secure ecologically sustainable development and use of water resources’.

To be able to quantify the groundwater component of the Reserve, the following
relationship has to be solved:

GW.iiocate = (Re + GW;, — GW,: ) — BHN — GWp;

where: GW aiiocate = groundwater allocation
Re = recharge
GW;, = groundwater inflow
GW,ut = groundwater outflow
BHN = basic human needs
GWp; = groundwater contribution to baseflow

Under the National Water Act (Act No. 36 of 1998) the water use at the Kleinfontein
Development must be authorised. The water will be abstracted from boreholes and used
as potable water in a residential development. Under these circumstances, the following
(ground) water use is recognised as being relevant to the licence application:

]
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6.2

6.3

6.4

6.5

» Section 21 (a) — taking water from a resource.

APPROACH

The assessment was done on a “rapid” level using the software GRDM version 4.0.0.0. The
data used for the calculation was derived from the WRC90 dataset contained in the
“GRDM” software driven by the Resource Directed Measures from the Department of Water
Affairs. The local catchment falls within quaternary catchment A23A as shown on the map
in Appendix F. The default values were used in the assessment in order to develop some
guidance on the potential impact of the proposed abstraction on the overall groundwater
use in the catchment.

DESCRIPTION OF THE STUDY AREA

The property referred to as Kleinfontein development Phase 1 has a total area of 286 ha
and falls within 3 quaternary catchments namely, A23A, B20D and B31A. Groundwater
abstraction however occurs only within catchment A23A. The quaternary catchment A23A
has a total area of 684 km? of which 13 km? is protected (Magaliesberg, Roodeplaat and
Bronberg areas), leaving an effective area of 671 km?. The study area falls in the Crocodile
(West) and Marico Water Management Area.

The dominant vegetation type is rocky Highveld grassland. The area has a sloping
topography and is drained by surface runoff to the Edendalspruit, which flows alongside the
southern boundary of the property from south-east to north-west.

PRESENT WATER DEMAND

A conservative projection of the planned water demand at the end of the project is 7 128
m®/month or 85 536 m%annum. DWA categorises the water use licence applications in 3
categories based on the amount of recharge that is used by the applicant in relation to the
specified property:

» Category A: Small scale abstractions (<60% recharge on property)
» Category B: Medium scale abstractions (60-100% recharge on property)
» Category C: Small scale abstractions (>100% recharge on property)

RDM ASSESSMENT

The following table summarises the most salient parameters relevant to this catchment
(A23A):

Table 4: Most salient parameters relevant to catchment A23A.

Area Population | General Rainfall | Current
km? Authorisation | (mm/a) use

(m?%ha/a) (Mm3/a)

682 391615 NA 698 31.65

]
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It is assumed that General Authorisation as a possible route can be excluded.

6.5.1 Classification

Groundwater classification is currently based on a Stress Index which relates water use to
recharge. The study area is classified as category A, which indicates unstressed or low
levels of stress in terms of abstraction/recharge. The resource is still being used
sustainable. At this stage Classification is not directly linked to potential abstraction, but is
only indicative of the current situation. A category C classification still implies that ~4.3
(Mm3/a) can still be abstracted from the quaternary catchment before very detailed studies
will be required.

6.5.2 Reserve
The following table summarizes the Reserve for the catchment.

Table 5: A summary of the Reserve for the catchment.

Huantification of Rezerve:; a238 |

Human Meed:
Population |391615 &

Basic human need [IAd/p] |25
Basic human need total [Mrfa] |3.57

Recharge:
Fiecharge [Mréla] |38.25

B azeflow: Lo

Baseflow [Mr#ia] |14.00 @

v P aint. lowe Flow [Mreésaf |'I4.I:IEI

[ EWR [Mre/a) Q.00
Flows:
Met Flow [Mrfa] |0.00 i
Rezerve:

Reserve as % recharge  |45.9
Groundwater allocation [Mmesa) |20.68
Current abstraction [Mr#la] |31.64

]
106773-G2/2012 ﬂum July 2012



14

Geohydrological Investigation for the Kleinfontein
Town Development, Gauteng Province

6.5.3

The allocatable portion is still relatively high (>50% of the recharge), with the greatest
impact coming from current abstraction & base flow.

If this calculation is done based on the actual area of the property within the affected
quaternary catchment, the following emerges:

Table 6: Recharge to Kleinfontein

Actual Recharge in
area (ha) |Quartenary Recharge on
Catchment of Catchment property
property |(mm/a)
A23A 286 56 160160 m%/a
Total| 286 160160 m’/a
0.160 Mm%a
438795 l/day
5.1 I/second

From Table 6 it is evident that local recharge (160 160 m*annum) will supply in the
allocatable portion (20.68 Mm?®annum) for the quaternary catchment A23A. The local
recharge on the property will allow for abstraction of ~ 160 160 m*/annum. There will
be applied for an abstraction of 85 536 m*/annum (53%) from the total registered property
of Phase 1 of the Kleinfontein Development. The recharge calculations (abstraction being
60-100% of the local recharge) places the property in Category B (medium scale
abstraction — 60-100% abstraction of the recharge on the property) (see section 6.4).

Resource Quality Objectives

Maintain regional groundwater table to:
» Ensure that schedule 1 water users adjacent to the site have adequate water supply
to sustain basic human need.
» Ensure that adequate water is available to maintain base flow in the Edendalspruit
River.
Monitoring:
» The flow monitoring at the fountain must be done regularly to ensure that production
does not exceed the flow rate in the dry season.
» Bacteriological monitoring must be done at least weekly to ensure clean healthy
water.
» Inorganic analysis need to be done monthly. The iron and manganese content in
borehole NO must be monitored.

]
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AQUIFER CLASSIFICATION

The aquifer(s) underlying the subject area were classified in accordance with “A South
African Aquifer System Management Classification, December 1995” by Parsons.
Classification has been done in accordance with the following definitions for Aquifer System
Management Classes:

Sole Aquifer System: An aquifer which is used to supply 50% or more of domestic
water for a given area, and for which there is no reasonably available alternative
sources should the aquifer be impacted upon or depleted. Aquifer yields and natural
water quality are immaterial.

Major Aquifer System: Highly permeable formations, usually with a known or probable
presence of significant fracturing. They may be highly productive and able to support
large abstractions for public supply and other purposes. Water quality is generally very
good (Electrical Conductivity of less than 150 mS/m).

Minor Aquifer System: These can be fractured or potentially fractured rocks which do
not have a high primary permeability, or other formations of variable permeability.
Aquifer extent may be limited and water quality variable. Although these aquifers
seldom produce large quantities of water, they are important for local supplies and in
supplying base flow for rivers.

Non-Aquifer System: These are formations with negligible permeability that are
regarded as not containing groundwater in exploitable quantities. Water quality may
also be such that it renders the aquifer unusable. However, groundwater flow through
such rocks, although imperceptible, does take place, and needs to be considered when
assessing the risk associated with persistent pollutants.

Table 7. Ratings for the Aquifer System Management and Second Variable Classifications:

Aquifer System Management Classification

Class Points Study area
Sole Source Aquifer System: 6 6
Major Aquifer System: 4

Minor Aquifer System: 2

Non-Aquifer System: 0

Special Aquifer System: 0-6

Second Variable Classification
(Weathering/Fracturing)

Class Points Study area
High: 3

Medium: 2 2
Low: 1

]
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Based on information collected during the hydrocensus it can be concluded that aquifer
system in the study area can be classified as a “Sole Aquifer System”. The local population
and farms make use of groundwater as a source of potable water to supplement surface
water use. Borehole yields and water quality are generally excellent. In order to achieve
the Groundwater Quality Management Index a points scoring system as presented in Table
7 and Table 8 was used.

The occurring aquifer(s), in terms of the above definitions, is classified as a sole aquifer
system.

The vulnerability, or the tendency or likelihood for contamination to reach a specified
position in the groundwater system after introduction at some location above the uppermost
aquifer, in terms of the above, is classified as medium. A moderately deep water table
(9<17 mbgl) and rocks with slight weathering underlie the site. The level of groundwater
protection based on the Groundwater Quality Management Classification:

Table 8. Ratings for the Groundwater Quality Management (GQM) Classification System:

Aquifer System Management Classification

Class Points Study area
Sole Source Aquifer System: 6 6
Major Aquifer System: 4

Minor Aquifer System: 2

Non-Aquifer System: 0

Special Aquifer System: 0-6

Aquifer Vulnerability Classification

Class Points Study area
High: 3

Medium: 2 2
Low: 1

GQM Index = Aquifer System Management x Aquifer Vulnerability
=6X2=12

Table 9. GQM index for the study area

GQM Index |Level of Protection Study Area
<1 Limited
1-3 Low Level

3-6 Medium Level
6-10 High Level
>10 Strictly Non-Degradation 12

]
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7.1

7.2

8

8.1

8.2

AQUIFER SUSCEPTIBILITY

Aquifer susceptibility, a qualitative measure of the relative ease with which a groundwater
body can be potentially contaminated by anthropogenic activities and which includes both
aquifer vulnerability and the relative importance of the aquifer in terms of its classification,
in terms of the above, is classified as medium.

AQUIFER PROTECTION CLASSIFICATION

The ratings for the Aquifer System Management Classification and Aquifer Vulnerability
Classification yield a Groundwater Quality Management Index of 12 for the study area,
indicating that “strictly non-degradation protection” will be required.

Due to the “strictly non-degradation” GQM index calculated for this area, a high level of
protection is needed to adhere to the Department of Water Affair's (DWA) water quality
objectives. Reasonable and sound groundwater protection measures are recommended to
ensure that no cumulative pollution affects the aquifer, even in the long term.

In terms of DWAF’s overarching water quality management objectives which is (1)
protection of human health and (2) the protection of the environment, the significance of
this aquifer classification is that if any potential risk exist, measures must be triggered to
limit the risk to the environment, which in this case is the (1) protection of the Secondary
Underlying Aquifer, (2) the Edendalspruit and its tributaries which drains the subject area
and (3) the external users of groundwater in the area.

WASTE HANDLING

Solid waste

There is no solid waste disposal site as all solid waste is collected and transported to the
Rayton Landfill site for disposal.

Sanitary Systems

All stands are presently served by septic tank systems. The septic tanks conform to the SANS
and CSIR standards. According to the Services Report (2004) provided by KBK, infiltration
tests were done on the various soil types to ensure that the soil can accommodate the sanitary
systems adequately. Application at the Department of Water Affairs to build a Waste Water
Treatment Facility at Kleinfontein is planned for the near future. The site selected is shown on
the map in Appendix G.

]
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The site is located in an area away from existing boreholes and surface water resources.
Monitoring boreholes will be required for the permitting of the site by DWA.

Hydrological Assessment

The hydrogeological assessment as prescribed by the Sanitation Protocol comprises an
assessment of the geological formations, the major and minor groundwater aquifers, water-
bearing faults and fractures, and the major surface water resources. Issues such as the
thickness of the unsaturated zone, the depth to the water table the permeability of the
unsaturated zone, the location of production boreholes and the impact of abstracting
groundwater, are important in the assessment.

The unsaturated zone underlying the Kleinfontein development area consists mainly of a
shallow to deep weathered zone. Solid rock occurs at approximately 5to 10 m on the
quartzite. The occurrence of solid rock is deeper than 15m in the shale horizons. The aquifers
present in the area are mainly fractured, faulted and contact zones in the fresh un-weathered
rock. The depth to the water table varies between 10 and 25 m below ground level depending
on the topography.

The area has an average rainfall of about 698 mm per annum and the recharge according the
Groundwater Harvest Potential Map of South Africa is in the order of 10 000 to 15 000 cubic
metres per square kilometre per annum that can be abstracted. Groundwater in the area is
used mainly for domestic and game or cattle supply. Groundwater protection management
against contamination is therefore of utmost importance.

Surface water conditions are important as impact occurs through run-off during rain events.
Surface pollution sources should be managed in such a way that run-off is not contaminated
by them. Contamination introduced into the unsaturated zone will migrate into the groundwater
during high rainfall events.

Assessment of risk of Contamination

Variable drainage conditions can be expected with coefficient of permeability of between 10
and 10® m/sec determined across the development during the geotechnical investigations
(pers. comm. Holland-Muter) . Permeability’s of between 10 and 10 cm/sec are considered
to be acceptable for installation of septic tanks. As stated before the aquifer at Kleinfontein
development can be regarded as a major aquifer, which requires high protection. We further
need to look at the contamination as the soil indicates variable percolation into the soil and
runoff to surface water during the rainy season.

]
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Unsaturated conditions:

The following is an assessment of the reduction of contaminants in the unsaturated zone
according to the DWAF Protocol:

Table 10: Assessment of the reduction of contaminants in the unsaturated zone

Description Rate
Rate of flow in the unsaturated zone: Slow to medium: 1-10 m/d
Capacity of media to absorb contaminants: Medium
Capacity to create an effective barrier to contaminants: Medium
Reduction of bacteria and viruses High
Reduction of nitrates and phosphates Minimal
Reduction of chlorides Minimal

From Table 10, it can be concluded the unsaturated zone is a fair barrier to the movements of
biological contaminants, but with little reduction in chemical contaminants.

With the high density development and the variable thickness of the unsaturated zone in the
Kleinfontein development area, the aquifer vulnerability is considered medium for the
contaminant load that can be expected from septic tanks that are installed. A medium overall
risk to the groundwater is estimated if precautionary measures are not taken due to the
retention and overflow that may occur in septic tank pits.

It is recommended that a water borne sewage treatment system (such as the activated
sequential batch reactor proposed), be utilised for the development to treat raw sewage. The
treated effluent must be of the required DWA quality standard for release into the drainage
system or for irrigation use.

8.3 Cemetery Site

There are two cemetery sites on the property located in the game park as shown in Appendix
G. One site is historical and dates back to 1860 with graves of the original inhabitants as well
as graves from the Anglo-Boer War in 1902. The cemetery presently in use is located adjacent
to the historical cemetery and houses 25 graves of the Kleinfontein community. A record is
kept of all funerals and the cemetery is well maintained and is in line with the standards of the
National Cemetery Association (INCA). The cemetery is approximately 575 m upstream from
the nearest borehole and no impact on the groundwater is envisaged.

]
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9

POTENTIAL IMPACT ON OTHER USERS

The management of water resources at Kleinfontein focuses on protecting the resources and
the environment. Homeowners are requested to use water efficiently and reduce water use
during the rainy season. The production system is set to increase production from the fountain
in the rainy season and reduce the production from the boreholes. During the pump testing
the drawdown was monitored on observation boreholes in the vicinity but no impacts were
recorded. This means that the drawdown in 24 hours testing did not impact on surrounding
boreholes. It must be noted that the boreholes are shallow and available drawdown is
restricted.

A number of complaints regarding reduction in water resources were received from
neighbours. Details regarding their names and property localities are shown in Table 11. The
complaints were concerning the reduction in their groundwater resources. Their usage as a
percentage of the annual recharge on their properties was not considered but could be
confirmed. It must be understood that groundwater is recharged by annual rainfall which
fluctuates and therefore a reduction in resources is experienced by all users.

In order to investigate the potential impact on these properties the locality with respect to the
boreholes pumped were plotted and are shown in Appendix H. Based on the localities the
topographic profiles that exist between the localities were evaluated. The profiles are included
in Appendix H with Profile A-A’ showing the topography between borehole NO tested and the
Donkerhoek localities. Profile B-B’ shows the topography between the remaining 5 boreholes
tested and the Donkerhoek localities. Both profiles show a watershed between the sites and it
is therefore unlikely that the boreholes at Kleinfontein can impact on the properties in Table
11. Both the reduction in rainfall as well as other potential impacts on their groundwater
should be investigated.

Table 11: Details of neighbours from which complaints were received.

Neighbour Donkerhoek 365JR | Lattitude (WGS84) Longitude (WGS84)
Adrian Roslee Plot 13 na na
Erik Pretorius Plot 23 & 24 na na
Jakkie Pieterse Plot 69 25°46'58.88" 28°27'55.00"
Lex Middelberg na 25°47'10.25" 28°28'16.76 "
Johan Thom Plot 124 na na

]
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10

CONCLUSIONS AND RECOMMENDATIONS

Based on all the available information, test pumping data, analytical results and reserve
determination, the following can be concluded:

The groundwater, with exception of the borehole NO, is of excellent quality and
complies with the SANS 241-1 Drinking Water Standards.

The iron content in borehole NO exceeds the maximum allowable drinking water
standard (Class Il). The manganese concentration falls within Class Il standards
(suitable for short term use only). This water is not presently used.

The combined sustainable yield calculated from the pump tests conducted on the
selected production boreholes is 3.8 I/s.

The sustainable yield calculated from the fountain flow is 1.55 I/s.

The calculated annual recharge on the property is 438 795 I/day or 5.1 I/s.

A Water Use License for abstraction of 257 600 I/day or 2.75 I/s can be applied for.

This is 53% of the annual recharge on the property and therefore within 60-100% of the
annual recharge on the property which places the water use license in Category B.

The ratings for the Aquifer System Management Classification and Aquifer Vulnerability
Classification for the study area indicate that medium level groundwater protection may
be required.

Solid waste disposal site is not required as the solid waste is disposed at the licensed
Rayton waste site.

The Sanitation Protocol study shows medium overall risk to groundwater.

Investigation into the complaints by neighbours showed that they are located outside
the Kleinfontein catchment and is unlikely to be impacted by the groundwater
abstraction on the Development.

Based on the above conclusions, the following recommendations are made:

>

>

It is recommended that borehole NO be rehabilitated and tested before used for
production.

All the selected production boreholes need to be registered with the Department of
Water Affairs for the WULA.

Adherence to the sustainable yields of the boreholes is crucial to ensure long-term
utilisation of the groundwater resource.

Accurate monthly monitoring of the groundwater levels in the boreholes is
recommended. If any significant fluctuation in water level occurs, immediate action
needs to be taken.

Groundwater quality and especially bacteriological analyses must be done on a regular
basis.

Reasonable and sound groundwater protection measures are recommended to ensure
that no cumulative pollution affects the aquifer, even in the long term.

It is recommended that a waterborne sewage system be installed for the development
to treat the raw sewage water.

]
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Appendix B

Fountain flow record
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Appendix C
FC-Method Solution



FC-METHOD : Estimation of the sustainable yield of a borehole

T1
Extrapolation time in years = (enter) 2 1051200 |Extrapol.time in minutes
Effective borehole radius (r,) = (enter) #NUM! <€— #NUM! <9— Est. r, From r(e) sheet
Q (I/s) from pumping test = 1 0.00E+00 ¥— S-late €4—— Changer,
s, (available drawdown), sigma_s = (enter) 5.0 <—— Sigma_s from risk
Annual effective recharge (mm) = 20 9.00 s_available working drawdown(m)
t(end) and s(end) of pumping test = 1440 6.17 End time and drawdown of test
Average maximum derivative = (enter) 02 < 0.2 Estimate of average of max deriv
Average second derivative = (enter) 00 < 0.0 Estimate of average second deriv
Derivative at radial flow period = (enter) #NUM! < #NUM! Read from derivative graph
T-early[m/d] =[  #NUM! Aqui. thick (m) | 20
T and S estimates from derivatives T-late [m*/d] = 70.16 Est. S-late = 1.10E-03
(To obtain correct S-value, use program RPTSOLV) S-late =| 5.00E-03 S-estimate could be wrong
BASIC SOLUTION
(Using derivatives + subjective information about boundaries) Maximum influence of boundaries at long time
(No values of T and S are necessary) No boundaries 1 no-flow 2 no-flow Closed no-flow
sWell (Extrapol.time) = 6.72 7.36 8.01 9.94
Q_sust (I/s) = 1.34 1.22 1.12 0.91
Best case > Worst case
Average Q_sust (I/s) = 1.14 WARNING!! Est. Q_sust > Q during pumping test
with standard deviation= 0.18 Suggestion:check available drawdown and rech
(If no information exists about boundaries skip advanced solution and go to final recommendation)
ADVANCED SOLUTION

(Using derivatives+ knowledge on boundaries and other boreholes)
(Late T-and S-values a priori + distance to boundary)

T-late [m?/d] = (enter) —> 70.16
S-late = (enter) —> 5.00E-03
1. BOUNDARY INFORMATION (choose a or b) (Code =9999 = dummy value if not applicable)
(a) Barrier (no-flow) boundaries —> Closed Square | Single Barrier | Intersect. 90° | 2 Parallel Barriers
Bound. distance a[meter] : (enter) 9999 9999 9999 9999
Bound. distance b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 0.00 0.00 0.00
(b) Fix head boundary + no-flow —»p Closed Fix Single Fix [90°Fix+no-flow /I Fix+no-flow
Bound. distance to fix head a[meter] : (enter) 9999 9999 9999 9999
Bound. distance to no-flow b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 0.00 0.00 0.00
2. INFLUENCE OF OTHER BOREHOLES —» Q (I/s) r (m) u_r W(u,r)
BH1 0.00E+00 #NUM!
BH2 0.00E+00 #NUM!
s_(influence of BH1,BH2) = 0.00 0.00 #NUM! #NUM!
SOLUTION INCLUDING BOUNDS AND BH's
Fix head + No-flow : Q_sust (I/s) =[ 9999.00 9999.00 9999.00 9999.00
No-flow : Q_sust (I/s) =| 9999.00 9999.00 9999.00 9999.00
Enter selected Q for risk analysis = (enter) —» Sigma_s = 0.000

(Go to Risk sheet and perform risk analysis from which sigma_s will be estimated : only for barrier boundaries)
FINAL RECOMMENDED ABSTRACTION RATE

Abstraction rate (I/s) for 24 hr/d = (enter) 1.00

Total amount of water allowed to be

abstracted per month (m°) = 2592
COMMENTS

Q_sust with 68% safety =
Q_sust with 95% safety =

FC-Method (Version 2.0): Developed by Gerrit van Tonder, Harald Kunstmann and Yongxin Xu



FC-METHOD : Estimation of the sustainable yield of a borehole

T2
Extrapolation time in years = (enter) 2 1051200 |Extrapol.time in minutes
Effective borehole radius (r,) = (enter) #NUM! <€— #NUM! <9— Est. r, From r(e) sheet
Q (I/s) from pumping test = 0.8 0.00E+00 ¥— S-late €4—— Changer,
s, (available drawdown), sigma_s = (enter) 12.0 23 <« Sigma_s from risk
Annual effective recharge (mm) = 20 16.00 s_available working drawdown(m)
t(end) and s(end) of pumping test = 1440 6.36 End time and drawdown of test
Average maximum derivative = (enter) 24 <4 2.4 Estimate of average of max deriv
Average second derivative = (enter) 00 < 0.0 Estimate of average second deriv
Derivative at radial flow period = (enter) #NUM! <« #NUM! Read from derivative graph
T-early[m/d] =[  #NUM! Aqui. thick (m) | 20
T and S estimates from derivatives T-late [m*/d] = 5.26 Est. S-late = 1.10E-03
(To obtain correct S-value, use program RPTSOLV) S-late =| 5.00E-03 S-estimate could be wrong

BASIC SOLUTION
(Using derivatives + subjective information about boundaries)
(No values of T and S are necessary)
sWell (Extrapol.time) =

Q_sust (I/s) =

Average Q_sust (I/s) =
with standard deviation=

Maximum influence of boundaries at long time

No boundaries 1 no-flow 2 no-flow Closed no-flow
13.25 20.14 27.03 47.70
0.97 0.64 0.47 0.27
Best case > Worst case
0.53
0.29

(If no information exists about boundaries skip advanced solution and go to final recommendation)

ADVANCED SOLUTION

(Late T-and S-values a priori + distance to boundary)

(Using derivatives+ knowledge on boundaries and other boreholes)

(Go to Risk sheet and perform risk analysis from which sigma_s will be estimat

T-late [m?/d] = (enter) —> 5.26
S-late = (enter) —> 5.00E-03
1. BOUNDARY INFORMATION (choose a or b) (Code =9999 = dummy value if not applicable)
(a) Barrier (no-flow) boundaries —> Closed Square | Single Barrier | Intersect. 90° | 2 Parallel Barriers
Bound. distance a[meter] : (enter) 9999 9999 9999 9999
Bound. distance b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 0.00 0.00 #NUM!
(b) Fix head boundary + no-flow —»p Closed Fix Single Fix [90°Fix+no-flow /I Fix+no-flow
Bound. distance to fix head a[meter] : (enter) 9999 9999 9999 9999
Bound. distance to no-flow b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 0.00 0.00 #NUM!
2. INFLUENCE OF OTHER BOREHOLES —» Q (I/s) r (m) u_r W(u,r)
BH1 0.00E+00 #NUM!
BH2 0.00E+00 #NUM!
s_(influence of BH1,BH2) = 0.00 0.00 #NUM! #NUM!
SOLUTION INCLUDING BOUNDS AND BH's
Fix head + No-flow : Q_sust (I/s) =[ 9999.00 9999.00 9999.00 9999.00
No-flow : Q_sust (I/s) =| 9999.00 9999.00 9999.00 9999.00
Enter selected Q for risk analysis = (enter) —» Sigma_s = 0.000

ed : only for barrier boundaries)

FINAL RECOMMENDED ABSTRACTION RATE

Abstraction rate (I/s) for 24 hr/d = (enter) 0.80
Total amount of water allowed to be
abstracted per month (m°) = 2074

COMMENTS
Q_sust with 68% safety =
Q_sust with 95% safety =

FC-Method (Version 2.0): Developed by Gerrit van Tonder, Harald Kunstmann and Yongxin Xu




FC-METHOD : Estimation of the sustainable yield of a borehole

T3A
Extrapolation time in years = (enter) 2 1051200 |Extrapol.time in minutes
Effective borehole radius (r,) = (enter) #NUM! <€— #NUM! <9— Est. r, From r(e) sheet
Q (I/s) from pumping test = 1.2 0.00E+00 ¥— S-late €4—— Changer,
s, (available drawdown), sigma_s = (enter) 10.0 0 <t— Sigma_s from risk
Annual effective recharge (mm) = 20 14.00 s_available working drawdown(m)
t(end) and s(end) of pumping test = 1440 5.3 End time and drawdown of test
Average maximum derivative = (enter) 54 < 5.4 Estimate of average of max deriv
Average second derivative = (enter) 00 < 0.0 Estimate of average second deriv
Derivative at radial flow period = (enter) #NUM! <€~ #NUM! Read from derivative graph
T-early[m/d] =[  #NUM! Aqui. thick (m) | 20
T and S estimates from derivatives T-late [m*/d] = 3.52 Est. S-late = 1.10E-03
(To obtain correct S-value, use program RPTSOLV) S-late =| 5.00E-03 S-estimate could be wrong

BASIC SOLUTION
(Using derivatives + subjective information about boundaries)
(No values of T and S are necessary)
sWell (Extrapol.time) =

Q_sust (I/s) =

Average Q_sust (I/s) =
with standard deviation=

Maximum influence of boundaries at long time

No boundaries 1 no-flow 2 no-flow Closed no-flow
20.93 36.37 51.81 98.13
0.80 0.46 0.32 0.17
Best case > Worst case
0.38
0.27

(If no information exists about boundaries skip advanced solution and go to final recommendation)

ADVANCED SOLUTION

(Late T-and S-values a priori + distance to boundary)

(Using derivatives+ knowledge on boundaries and other boreholes)

T-late [m%d] = (enter) —>

3.52

S-late = (enter) —>

5.00E-03

1. BOUNDARY INFORMATION (choose a or b)

(Code =9999 = dummy value if not applicable)

(a) Barrier (no-flow) boundaries —> Closed Square | Single Barrier | Intersect. 90° | 2 Parallel Barriers
Bound. distance a[meter] : (enter) 9999 9999 9999 9999
Bound. distance b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 0.00 0.00 #NUM!
(b) Fix head boundary + no-flow —»p Closed Fix Single Fix [90°Fix+no-flow /I Fix+no-flow
Bound. distance to fix head a[meter] : (enter) 9999 9999 9999 9999
Bound. distance to no-flow b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 0.00 0.00 #NUM!
2. INFLUENCE OF OTHER BOREHOLES —» Q (I/s) r (m) u_r W(u,r)
BH1 0.00E+00 #NUM!
BH2 0.00E+00 #NUM!
s_(influence of BH1,BH2) = 0.00 0.00 #NUM! #NUM!
SOLUTION INCLUDING BOUNDS AND BH's
Fix head + No-flow : Q_sust (I/s) =[ 9999.00 9999.00 9999.00 9999.00
No-flow : Q_sust (I/s) =| 9999.00 9999.00 9999.00 9999.00
Enter selected Q for risk analysis = (enter) —» Sigma_s = 0.000

(Go to Risk sheet and perform risk analysis from which sigma_s will be estimat

ed : only for barrier boundaries)

FINAL RECOMMENDED ABSTRACTION RATE

Abstraction rate (I/s) for 24 hr/d = (enter) 0.80
Total amount of water allowed to be
abstracted per month (m°) = 2074

COMMENTS
Q_sust with 68% safety =
Q_sust with 95% safety =

FC-Method (Version 2.0): Developed by Gerrit van Tonder, Harald Kunstmann and Yongxin Xu




FC-METHOD : Estimation of the sustainable yield of a borehole

T4
Extrapolation time in years = (enter) 2 1051200 |Extrapol.time in minutes
Effective borehole radius (r,) = (enter) #NUM! <€— #NUM! <9— Est. r, From r(e) sheet
Q (I/s) from pumping test = 0.7 0.00E+00 ¥— S-late €4—— Changer,
s, (available drawdown), sigma_s = (enter) 6.0 0 <— Sigma_s from risk
Annual effective recharge (mm) = 20 10.00 s_available working drawdown(m)
t(end) and s(end) of pumping test = 1440 2.68 End time and drawdown of test

Average maximum derivative = (enter) 1.1 < 1.1 Estimate of average of max deriv

Average second derivative = (enter) 00 < 0.0 Estimate of average second deriv
Derivative at radial flow period = (enter) #NUM! < #NUM! Read from derivative graph
T-early[m/d] =[  #NUM! Aqui. thick (m) | 20
T and S estimates from derivatives T-late [m*/d] = 10.10 Est. S-late = 1.10E-03
(To obtain correct S-value, use program RPTSOLV) S-late =| 5.00E-03 S-estimate could be wrong
BASIC SOLUTION
(Using derivatives + subjective information about boundaries) Maximum influence of boundaries at long time
(No values of T and S are necessary) No boundaries 1 no-flow 2 no-flow Closed no-flow
sWell (Extrapol.time) = 5.88 9.02 12.15 21.57
Q_sust (I/s) = 1.19 0.78 0.58 0.32
Best case > Worst case
Average Q_sust (I/s) = 0.64
with standard deviation= 0.37
(If no information exists about boundaries skip advanced solution and go to final recommendation)
ADVANCED SOLUTION

(Using derivatives+ knowledge on boundaries and other boreholes)
(Late T-and S-values a priori + distance to boundary)

T-late [m?/d] = (enter) —> 10.10
S-late = (enter) —> 5.00E-03
1. BOUNDARY INFORMATION (choose a or b) (Code =9999 = dummy value if not applicable)
(a) Barrier (no-flow) boundaries —> Closed Square | Single Barrier | Intersect. 90° | 2 Parallel Barriers
Bound. distance a[meter] : (enter) 9999 9999 9999 9999
Bound. distance b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 0.00 0.00 #NUM!
(b) Fix head boundary + no-flow —»p Closed Fix Single Fix [90°Fix+no-flow /I Fix+no-flow
Bound. distance to fix head a[meter] : (enter) 9999 9999 9999 9999
Bound. distance to no-flow b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 0.00 0.00 0.00
2. INFLUENCE OF OTHER BOREHOLES —» Q (I/s) r (m) u_r W(u,r)
BH1 0.00E+00 #NUM!
BH2 0.00E+00 #NUM!
s_(influence of BH1,BH2) = 0.00 0.00 #NUM! #NUM!
SOLUTION INCLUDING BOUNDS AND BH's
Fix head + No-flow : Q_sust (I/s) =[ 9999.00 9999.00 9999.00 9999.00
No-flow : Q_sust (I/s) =| 9999.00 9999.00 9999.00 9999.00
Enter selected Q for risk analysis = (enter) —» Sigma_s = 0.000

(Go to Risk sheet and perform risk analysis from which sigma_s will be estimated : only for barrier boundaries)
FINAL RECOMMENDED ABSTRACTION RATE

Abstraction rate (I/s) for 24 hr/d = (enter) 0.50

Total amount of water allowed to be

abstracted per month (m°) = 1296
COMMENTS

Q_sust with 68% safety =
Q_sust with 95% safety =

FC-Method (Version 2.0): Developed by Gerrit van Tonder, Harald Kunstmann and Yongxin Xu



FC-METHOD : Estimation of the sustainable yield of a borehole

T5
Extrapolation time in years = (enter) 2 1051200 |Extrapol.time in minutes
Effective borehole radius (r,) = (enter) #NUM! <€— #NUM! <9— Est. r, From r(e) sheet
Q (I/s) from pumping test = 1 0.00E+00 ¥— S-late €4—— Changer,
s, (available drawdown), sigma_s = (enter) 10.0 0 <t— Sigma_s from risk
Annual effective recharge (mm) = 20 14.00 s_available working drawdown(m)
t(end) and s(end) of pumping test = 1440 7.6 End time and drawdown of test
Average maximum derivative = (enter) 103 <« 103 Estimate of average of max deriv
Average second derivative = (enter) 0.1 <+ 0.1 Estimate of average second deriv
Derivative at radial flow period = (enter) #NUM! <€~ #NUM! Read from derivative graph
T-early[m/d] =[  #NUM! Aqui. thick (m) | 20
T and S estimates from derivatives T-late [m*/d] = 1.54 Est. S-late = 1.10E-03
(To obtain correct S-value, use program RPTSOLV) S-late =| 5.00E-03 S-estimate could be wrong

BASIC SOLUTION

(Using derivatives + subjective information about boundaries)

(No values of T and S are necessary)
sWell (Extrapol.time) =
Q_sust (I/s) =

Average Q_sust (I/s) =
with standard deviation=

Maximum influence of boundaries at long time

No boundaries 1 no-flow 2 no-flow Closed no-flow
37.26 66.61 95.97 184.02
0.38 0.21 0.15 0.08
Best case > Worst case
0.17
0.13

(If no information exists about boundaries skip advanced solution and go to final recommendation)

ADVANCED SOLUTION

(Late T-and S-values a priori + distance to boundary)

(Using derivatives+ knowledge on boundaries and other boreholes)

T-late [m%d] = (enter) —> 1.54
S-late = (enter) —> 5.00E-03
1. BOUNDARY INFORMATION (choose a or b) (Code =9999 = dummy value if not applicable)
(a) Barrier (no-flow) boundaries —> Closed Square | Single Barrier | Intersect. 90° | 2 Parallel Barriers
Bound. distance a[meter] : (enter) 9999 9999 9999 9999
Bound. distance b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = #NUM! 0.00 #NUM! #NUM!
(b) Fix head boundary + no-flow —»p Closed Fix Single Fix [90°Fix+no-flow /I Fix+no-flow
Bound. distance to fix head a[meter] : (enter) 9999 9999 9999 9999
Bound. distance to no-flow b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = #NUM! 0.00 #NUM! #NUM!
2. INFLUENCE OF OTHER BOREHOLES —» Q (I/s) r (m) u_r W(u,r)
BH1 0.00E+00 #NUM!
BH2 0.00E+00 #NUM!
s_(influence of BH1,BH2) = 0.00 0.00 #NUM! #NUM!
SOLUTION INCLUDING BOUNDS AND BH's
Fix head + No-flow : Q_sust (I/s) =[ 9999.00 9999.00 9999.00 9999.00
No-flow : Q_sust (I/s) =| 9999.00 9999.00 9999.00 9999.00
Enter selected Q for risk analysis = (enter) —» Sigma_s = 0.000

(Go to Risk sheet and perform risk analysis from which sigma_s will be estimat

ed : only for barrier boundaries)

FINAL RECOMMENDED ABSTRACTION RATE

Abstraction rate (I/s) for 24 hr/d = (enter) 0.40
Total amount of water allowed to be
abstracted per month (m°) = 1037

COMMENTS
Q_sust with 68% safety =
Q_sust with 95% safety =

FC-Method (Version 2.0): Developed by Gerrit van Tonder, Harald Kunstmann and Yongxin Xu




FC-METHOD : Estimation of the sustainable yield of a borehole
NO

Extrapolation time in years = (enter) 2 1051200 |Extrapol.time in minutes
Effective borehole radius (r,) = (enter) 26.52 44— 2652 $— Est. 1, From r(e) sheet
Q (I/s) from pumping test = 0.5 1.38E-06 ¥— S-late +—— Changer,
s, (available drawdown), sigma_s = (enter) 31.7 <—— Sigma_s from risk
Annual effective recharge (mm) = 20 35.66 s_available working drawdown(m)
t(end) and s(end) of pumping test = 1440 31.33 End time and drawdown of test
Average maximum derivative = (enter) 47 41 4.7 Estimate of average of max deriv
Average second derivative = (enter) 00 < 0.0 Estimate of average second deriv
Derivative at radial flow period = (enter) 6.95 <4+ 6.95 Read from derivative graph
T-early[m?/d] = 1.14 Aqui. thick (m) | 20
T and S estimates from derivatives T-late [m*/d] = 1.69 Est. S-late = 1.10E-03
(To obtain correct S-value, use program RPTSOLV) S-late =| 5.00E-03 S-estimate could be wrong
BASIC SOLUTION
(Using derivatives + subjective information about boundaries) Maximum influence of boundaries at long time
(No values of T and S are necessary) No boundaries 1 no-flow 2 no-flow Closed no-flow
sWell (Extrapol.time) = 44.75 58.16 71.58 111.83
Q_sust (I/s) = 0.40 0.31 0.25 0.16
Best case > Worst case
Average Q_sust (I/s) = 0.26
with standard deviation= 0.10
(If no information exists about boundaries skip advanced solution and go to final recommendation)
ADVANCED SOLUTION

(Using derivatives+ knowledge on boundaries and other boreholes)
(Late T-and S-values a priori + distance to boundary)

T-late [m%d] = (enter) —> 1.69
S-late = (enter) —> 5.00E-03
1. BOUNDARY INFORMATION (choose a or b) (Code =9999 = dummy value if not applicable)
(a) Barrier (no-flow) boundaries —> Closed Square | Single Barrier | Intersect. 90° | 2 Parallel Barriers
Bound. distance a[meter] : (enter) 9999 9999 9999 9999
Bound. distance b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = #NUM! 0.00 #NUM! #NUM!
(b) Fix head boundary + no-flow —»p Closed Fix Single Fix [90°Fix+no-flow /I Fix+no-flow
Bound. distance to fix head a[meter] : (enter) 9999 9999 9999 9999
Bound. distance to no-flow b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = #NUM! 0.00 #NUM! #NUM!
2. INFLUENCE OF OTHER BOREHOLES —» Q (I/s) r (m) u_r W(u,r)
BH1 0.00E+00 #NUM!
BH2 0.00E+00 #NUM!
s_(influence of BH1,BH2) = 0.00 0.00 7.14E-04 6.67
SOLUTION INCLUDING BOUNDS AND BH's
Fix head + No-flow : Q_sust (I/s) =[ 9999.00 9999.00 9999.00 9999.00
No-flow : Q_sust (I/s) =| 9999.00 9999.00 9999.00 9999.00
Enter selected Q for risk analysis = (enter) —» Sigma_s = 0.000

(Go to Risk sheet and perform risk analysis from which sigma_s will be estimated : only for barrier boundaries)

FINAL RECOMMENDED ABSTRACTION RATE

Abstraction rate (I/s) for 24 hr/d = (enter) 0.30

Total amount of water allowed to be

abstracted per month (m°) = 778
COMMENTS

Q_sust with 68% safety =
Q_sust with 95% safety =

FC-Method (Version 2.0): Developed by Gerrit van Tonder, Harald Kunstmann and Yongxin Xu



Appendix D
Field Testing Records
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TEST RECORD:

Date Started: 16/06/2012 Test pump used: SP8-30 Logger depth (m): CD Date started: 16/06/2012
Time Started: 08H00 Pump depth (m): 45.4 SWL (mbgl): 9.50 CD Time started: 10:30
Waterlevel before constant started (m): | 13.7
[t STEP TEST & RECOVERY | CONSTANT DISCHARGE TEST
ep 1 RPM: Step 2 RPM: Recovery Constant Discharge Test RPM: || Observation BH
Time Drawdown Yield Recovery Time Drawdown Yield Recovery Time | Waterlevel Time | Drawdown Yield Rec Time Recovery "BH no:
(min) (m) (L/s) (m) (min) (m) (L/s) (m) (min) (m) (min) (m) (L/s) (min) (m) ||Distance:
1 16.42 0.38 1 31.97 0.9 1 41.16 1 20.64 0.56 1 ||Water|eve|:
2 17.38 2 33.15 2 39.45 2 20.9 2 [[Lat:
3 18.34 0.38 3 34.18 0.85 3 37.9 3 21.5 3 Long:
5 19.30 5 36.44 5 35.46|f 5 22.3 0.55 5
7 20.10 7 38.00 7 33.09 7 23.4 7 Drawdown Recovery
10 20.56 0.37 10 40.12 0.83 10 30.06 10 24.19 10 1
15 21.50 15 42.12 15 25.29 15 25.8 15 2
20 22.42 0.38 20 45.12 0.81 20 22.74" 20 28.32 20 3
30 22.96 30 |PI 0.57 30 17.9 30 30.74 0.55 30 5
40 23.80 0.37 40 40 13.77] 40 32.27 40 7
50 25.64 50 60 60 36.63 0.55 60 10
60 26.48 0.37 60 90 90 37.75 90 15
70 70 120 120 38.4 0.53 120 20
80 80 150 150 38.68 0.52 150 30
90 90 180 180 38.76 0.52 180 40
100 100 210 210 38.78 210 60
110 110 240 240 38.8 0.51 240 90
120 120 300 300 38.78 0.52 300 120
360 360 38.89 0.52 360 150
Step 3 RPM: Step 4 RPM: 420 420 39.08 0.52 420 180
Time | Drawdown Yield Recovery Time Drawdown Yield Recovery 480 480 39.08 480 210
(min) (m) (L/s) (m) (min) (m) (L/s) (m) 540 540 39.18 0.51 540 240
1 1 600 600 39.25 600 300
2 2 720 720 39.59 0.51 720 360
3 3 840 840 39.6 840 420
5 5 960 960 39.69 0.5 960 480
7 7 1080 1080 39.92 0.5 1080 540
10 10 1200 1200 40.21 0.51 1200 600
15 15 1320 1320 40.47 0.52| 1320 720
20 20 1440 1440 40.83 0.52| 1440 840
30 30 2280 2280 2280 960
40 40 2880 2880 2880 1080
50 50 3480 3480 3480 1200
60 60 3900 3900 3900 1320
70 70 4320 4320 4320 1440
80 80 4920 4920 4920 2280
90 90 5760 5760 5760 2880
100 100 3480
110 110 3900
120 120 4320
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TEST RECORD:

Date Started: 14/06/2012 Test pump used: SP8-30 Logger depth (m): CD Date started: 14/06/2012
Time Started: 08:04 Pump depth (m): 36.26 SWL (mbgl): 17.00 CD Time started: 13:02:00 AM
Waterlevel before constant started (m): | 17.8
[t STEP TEST & RECOVERY | CONSTANT DISCHARGE TEST
ep 1 RPM: Step 2 RPM: Recovery Constant Discharge Test RPM: || Observation BH
Time Drawdown Yield Recovery Time Drawdown Yield Recovery Time | Waterlevel Time | Drawdown Yield Rec Time Recovery "BH no:
(min) (m) (L/s) (m) (min) (m) (L/s) (m) (min) (m) (min) (m) (L/s) (min) (m) ||Distance:
1 18.30 1 21.00 1 25.9 1 22.86 0.97 1 |[waterlevel:
2 18.40 0.31 2 20.37 0.77 2 22.5 2 229 2 "Lat:
3 18.30 3 20.42 3 20.8 3 22.93 3 Long:
5 18.28 5 20.54 5 20.07)| 5 2295  0.97 5
7 18.27 0.31 7 20.53 7 19 7 22.97 7 Drawdown Recovery
10 18.25 10 20.55 10 18.25] 10 22.98 10 1
15 18.28 15 20.42 0.77 15 17.8 15 23 0.97 15 2
20 18.27 0.37 20 20.40 20 20 23.02 20 3
30 18.85 0.4 30 20.49 30 30 23.04 30 5
40 18.85 0.4 40 20.53 0.75 40 40 23.05 0.97 40 7
50 18.95 50 20.53 60 60 23.06 60 10
60 18.97 0.4 60 20.52 0.75 90 90 23.06 0.97 90 15
70 70 120 120 23.08 0.98 120 20
80 80 150 150 23.11 150 30
90 90 180 180 23.13 0.98 180 40
100 100 210 210 23.15 210 60
110 110 240 240 23.15 0.98 240 90
120 120 300 300 23.15 300 120
360 360 23.15 360 150
Step 3 RPM: Step 4 RPM: 420 420 23.17 420 180
Time | Drawdown Yield Recovery Time Drawdown Yield Recovery 480 480 23.13 480 210
(min) (m) (L/s) (m) (min) (m) (L/s) (m) 540 540 23.09 540 240
1 22.12 1.06 1 25.15 1.75 600 600 23.12 600 300
2 22.04 2 25.26 720 720 23.09 0.95 720 360
3 22.04 3 25.65 840 840 23.08 840 420
5 22.12 1.06 5 26 960 960 23.08 960 480
7 22.30 7 26.27 1.75 1080 1080 23 0.95] 1080 540
10 22.27 1.03 10 26.73 1200 1200 23.06 1200 600
15 22.24 15 27.62 1320 1320 23.1 0.97| 1320 720
20 22.28 1.02 20 28.34 1440 1440 23.11 0.97| 1440 840
30 22.36 1.02 30 30.8 1.69 2280 2280 2280 960
40 22.42 40 32.94 2880 2880 2880 1080
50 22.47 1.02 50 35.21 3480 3480 3480 1200
60 22.44 60 36.12 1.69 3900 3900 3900 1320
70 70 |PI 1.02 4320 4320 4320 1440
80 80 4920 4920 4920 2280
90 90 5760 5760 5760 2880
100 100 3480
110 110 3900
120 120 4320
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TEST RECORD:

Date Started: 19/06/2012 Test pump used: Logger depth (m): CD Date started: 19/06/2012
Time Started: 08:15 Pump depth (m): 34.8 SWL (mbgl): 11 CD Time started: 11:02
Waterlevel before constant started (m): |
[t STEP TEST & RECOVERY CONSTANT DISCHARGE TEST
ep 1 RPM: Step 2 RPM: Recovery Constant Discharge Test RPM: || Observation BH
Time Drawdown Yield Recovery Time Drawdown Yield Recovery Time | Waterlevel Time | Drawdown Yield Rec Time Recovery "BH no:
(min) (m) (L/s) (m) (min) (m) (L/s) (m) (min) (m) (min) (m) (L/s) (min) (m) ||Distance:
1 12.80 0.45 1 13.85 0.72 1 34.65 1 15.59 0.76 1 ||Water|evel:
2 12.80[  0.45 2 14.57 2 29.13 2 15.89 2 [lLat:
3 12.73 0.45 3 15.35 3 23.7|f 3 17.02 3 Long:
5 12.70 5 15.73 0.8 5 19.68 5 17.1 0.8 5
7 12.67 0.43 7 15.05 7 141 7 16.86 7 Drawdown Recovery
10 12.69 10 14.95 0.79 10 13.4 10 16.7 10 1
15 12.67 0.44 15 15.00 15 15 16.7 15 2
20 12.66 20 15.03 20 20 16.99 0.75 20 3
30 12.70 30 15.10 0.8 30 30 16.95 30 5
40 12.72 0.45 40 15.23 40 40 16.99 40 7
50 12.73 0.44 50 15.23 60 60 17.05 60 10
60 12.70 60 15.47 90 90 17.09 0.74 90 15
70 70 120 120 17.1 120 20
80 80 150 150 17.08 0.75 150 30
90 90 180 180 17.06 180 40
100 100 210 210 16.88 0.73 210 60
110 110 240 240 16.85 240 90
120 120 300 300 16.78 300 120
360 360 16.8 0.76 360 150
Step 3 RPM: Step 4 RPM: 420 420 16.71 420 180
Time | Drawdown Yield Recovery Time Drawdown Yield Recovery 480 480 17.28 0.76 480 210
(min) (m) (L/s) (m) (min) (m) (L/s) (m) 540 540 16.71 540 240
1 17.85 1.09 1 600 600 16.78 600 300
2 18.30 2 720 720 16.72 0.74 720 360
3 18.93 1.1 3 840 840 17.31 840 420
5 20.07 5 960 960 17.29 960 480
7 20.87 1.1 7 1080 1080 17.36 0.75] 1080 540
10 21.00 10 1200 1200 17.27 0.76] 1200 600
15 27.21 15 1320 1320 17.31 0.77] 1320 720
20 30.50 1.09 20 1440 1440 17.35 0.77] 1440 840
30 33.96 30 2280 2280 2280 960
40 |PI 0.82 40 2880 2880 2880 1080
50 50 3480 3480 3480 1200
60 60 3900 3900 3900 1320
70 70 4320 4320 4320 1440
80 80 4920 4920 4920 2280
90 90 5760 5760 5760 2880
100 100 3480
110 110 3900
120 120 4320
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TEST RECORD:

Date Started: 27/06/2012 Test pump used: Logger depth (m): CD Date started: 27/06/2012
Time Started: 08:30 Pump depth (m): 18.5 SWL (mbgl): 9.4 CD Time started: 14:20:00 AM
Waterlevel before constant started (m): | 10.42
[t STEP TEST & RECOVERY | CONSTANT DISCHARGE TEST
ep 1 RPM: Step 2 RPM: Recovery Constant Discharge Test RPM: || Observation BH
Time Drawdown Yield Recovery Time Drawdown Yield Recovery Time | Waterlevel Time | Drawdown Yield Rec Time Recovery "BH no:
(min) (m) (L/s) (m) (min) (m) (L/s) (m) (min) (m) (min) (m) (L/s) (min) (m) [[Pistance:
1 9.81 0.38 1 9.90 0.6 1 15.8 1 11 1.18 1 12.06||Waterlevel:
2 9.75 2 9.92 2 13.3)| 2 11.15 2 11.97||Lat:
3 9.65 3 9.94 3 12.95|f 3 11.23 3 11.96||Long:
5 9.70 0.38 5 9.96 0.59 5 11.99| 5 11.4 1.15 5 11.95|
7 9.69 7 9.97 7 11.9 7 11.67 7 11.83) Drawdown [ Recovery
10 9.68 10 9.99 10 11.74 10 11.9 10 1167 1
15 9.67 0.39 15 9.99 0.55 15 11.49 15 12.09 1.14 15 1146 2
20 9.67 20 9.99 20 11.2) 20 12.6 20 1123 3
30 9.70 30 9.98 0.56 30 10.42] 30 12.57 30 10.59" 5
40 9.73 0.37 40 10.00 0.56 40 10.16 40 12.57 40 1035 7
50 9.71 50 10.03 60 60 12.73 60 9.99 10
60 9.73 0.37 60 10.05 90 90 12.8 1.14 90 15
70 70 120 120 12.78 1.15 120 20
80 80 150 150 12.99 150 30
90 90 180 180 12.79 180 40
100 100 210 210 12.74 1.14 210 60
110 110 240 240 12.69 240 90
120 120 300 300 12.68 1.13 300 120
360 360 12.74 360 150
Step 3 RPM: Step 4 RPM: 420 420 12.81 1.14 420 180
Time | Drawdown Yield Recovery Time Drawdown Yield Recovery 480 480 13.02 480 210
(min) (m) (L/s) (m) (min) (m) (L/s) (m) 540 540 13.45 1.13 540 240
1 10.35 0.85 1 10.94 1.7 600 600 13.6 600 300
2 10.33 2 11.15 720 720 14.7 1.13 720 360
3 10.35 3 11.43 1.7 840 840 13.78 840 420
5 10.38 0.83 5 11.57 960 960 13.76 1.14 960 480
7 10.40 7 11.64 1080 1080 13.75 1080 540
10 10.43 10 11.77 1.68 1200 1200 13.65 1.14 1200 600
15 10.49 0.83 15 11.96 1320 1320 13.66 1.14 1320 720
20 10.48 20 12.35 1440 1440 13.59 1.13 1440 840
30 10.46 0.84 30 13.89 1.67 2280 2280 2280 960
40 10.5 40 14.1 2880 2880 2880 1080
50 10.53 50 14.16 3480 3480 3480 1200
60 10.57 0.83 60 14.42 1.67 3900 3900 3900 1320
70 70 4320 4320 4320 1440
80 80 4920 4920 4920 2280
90 90 5760 5760 5760 2880
100 100 3480
110 110 3900
120 120 4320
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TEST RECORD:

Date Started: 2001/07/12 Test pump used: Logger depth (m): CD Date started: 01/07/2012
Time Started: 08:25 Pump depth (m): 17.5 SWL (mbgl): 11.2 CD Time started: 13:00
Waterlevel before constant started (m): | 12.22
[t STEP TEST & RECOVERY CONSTANT DISCHARGE TEST
ep 1 RPM: Step 2 RPM: Recovery Constant Discharge Test RPM: || Observation BH
Time Drawdown Yield Recovery Time Drawdown Yield Recovery Time | Waterlevel Time | Drawdown Yield Rec Time Recovery "BH no:
(min) (m) (L/s) (m) (min) (m) (L/s) (m) (min) (m) (min) (m) (L/s) (min) (m) [[Distance:
1 11.90 0.13 1 12.01 0.28 1 14.72) 1 12.73 0.66 1 12.88||Water|eve|:
2 11.90 2 12.11 2 14.04] 2 12.92 2 12.84"Lat:
3 11.89 0.13 3 12.14 0.28 3 13.83] 3 12.99 3 12.8||Long:
5 11.91 5 12.16 5 13.09" 5 13.08 0.67 5 12.74
7 11.89 0.14 7 12.16 0.27 7 12.98" 7 13.11 7 12.67| Drawdown Recovery
10 11.88 10 12.15 10 12.85" 10 13.14 0.64 10 12.57| 1
15 11.89 0.13 15 12.16 0.28 15 12.6 15 13.27 15 12.4 2
20 11.89 20 12.18 20 12.37| 20 13.34 0.64 20 12.31 3
30 11.88 0.13 30 12.20 0.27 30 12.24 30 13.38 30 12.23] 5
40 11.89 40 12.19 40 12.15] 40 13.52 40 12.2 7
50 11.91 0.13 50 12.20 0.28 60 11.96| 60 13.51 60 12.12] 10
60 11.90 60 12.22 90 90 13.52 90 12.02) 15
70 70 120 120 13.55 120 20
80 80 150 150 13.6 150 30
90 90 180 180 13.6 0.65 180 40
100 100 210 210 13.62 210 60
110 110 240 240 13.63 240 90
120 120 300 300 13.62 300 120
360 360 13.7 0.65 360 150
Step 3 RPM: Step 4 RPM: 420 420 13.74 420 180
Time | Drawdown Yield Recovery Time Drawdown Yield Recovery 480 480 13.73 480 210
(min) (m) (L/s) (m) (min) (m) (L/s) (m) 540 540 13.75 0.66 540 240
1 12.47 0.53 1 12.99 1.16 600 600 13.61 600 300
2 12.60 2 13.14 720 720 13.72 720 360
3 12.57 0.53 3 13.32 1.15 840 840 13.64 0.66 840 420
5 12.60 5 13.55 960 960 13.66 960 480
7 12.63 0.51 7 13.7 1.14 1080 1080 13.84 1080 540
10 12.67 0.51 10 13.86 1200 1200 13.86 1200 600
15 12.67 15 14.52 1320 1320 13.88 0.64 1320 720
20 12.72 20 14.8 1.16 1440 1440 13.84 0.64 1440 840
30 12.76 0.52 30 15.07 2280 2280 2280 960
40 12.79 40 15.15 1.15 2880 2880 2880 1080
50 12.8 0.51 50 15.65 3480 3480 3480 1200
60 12.82 60 16 1.16 3900 3900 3900 1320
70 70 4320 4320 4320 1440
80 80 4920 4920 4920 2280
90 90 5760 5760 5760 2880
100 100 3480
110 110 3900
120 120 4320
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TEST RECORD:

Date Started: 23/06/2012 Test pump used: Logger depth (m): CD Date started: 23/06/2012
Time Started: 07:45 Pump depth (m): 19 SWL (mbgl): 9 CD Time started: 12:00
Waterlevel before constant started (m): | 10.05
If STEP TEST & RECOVERY CONSTANT DISCHARGE TEST
RPM: Step 2 RPM: Recovery Constant Discharge Test RPM: || Observation BH
Time Drawdown Yield Recovery Time Drawdown Yield Recovery Time | Waterlevel Time | Drawdown Yield Rec Time Recovery "BH no:
(min) (m) (L/s) (m) (min) (m) (L/s) (m) (min) (m) (min) (m) (L/s) (min) (m) ||Distance:
1 9.50 0.59 1 9.61 1.18 1 13.25 1 10.33 1 1 11.07||Waterlevel:
2 9.46 2 9.64 2 12.2) 2 10.42 2 10.98]|Lat:
3 9.43 0.58 3 9.63 1.18 3 11.65 3 10.52 3 10.88||Long:
5 9.43 5 9.67 5 11.2) 5 10.86 1 5 10.75]
7 9.45 0.58 7 9.68 1.19 7 10.91 7 11.23 7 10.64 Drawdown Recovery
10 9.46 10 9.70 10 10.63 10 11.63 10 10.52] 1
15 9.47 0.57 15 9.75 1.24 15 10.42] 15 11.99 0.99 15 10.34] 2
20 9.50 20 9.76 20 10.32] 20 12.21 20 10.29 3
30 9.51 5.7 30 9.82 1.25 30 10.1 30 12.44 30 10.16| 5
40 9.52 40 9.90 40 10.05] 40 12.68 1 40 10.07| 7
50 9.55 0.57 50 9.91 1.25 60 60 13.71 60 9.94{| 10
60 9.57 60 9.97 90 90 12.79 90 9.81 15
70 70 120 120 12.85 0.98 120 9.7 20
80 80 150 150 12.89 150 30
90 90 180 180 12.97 180 40
100 100 210 210 13.03 0.97 210 60
110 110 240 240 13.1 240 90
120 120 300 300 13.13 300 120
360 360 13.14 0.98 360 150
Step 3 RPM: Step 4 RPM: 420 420 14.06 420 180
Time | Drawdown Yield Recovery Time Drawdown Yield Recovery 480 480 14.7 480 210
(min) (m) (L/s) (m) (min) (m) (L/s) (m) 540 540 14.67 540 240
1 10.10 1.78 1 11.3 2.72 600 600 16.6 0.97 600 300
2 10.09 2 11.49 720 720 15.6 720 360
3 10.10 1.81 3 11.84 2.63 840 840 15.8 840 420
5 10.10 5 12.23 960 960 14.68 960 480
7 10.15 1.81 7 13.14 2.54 1080 1080 13.9 1080 540
10 10.20 10 14.97 1200 1200 12.23 0.96] 1200 600
15 10.26 1.8 15 17.25 2.36 1320 1320 11.67 0.97 1320 720
20 10.47 20 |PI 1.04 1440 1440 11.49 0.97| 1440 840
30 10.50 1.79 30 2280 2280 2280 960
40 10.62 40 2880 2880 2880 1080
50 10.81 1.8 50 3480 3480 3480 1200
60 10.92 60 3900 3900 3900 1320
70 70 4320 4320 4320 1440
80 80 4920 4920 4920 2280
90 90 5760 5760 5760 2880
100 100 3480
110 110 3900
120 120 4320
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484 Jacguelina Drive, Barslontein, Preloria, D042
PO, Box BOS008, Garsfontein, 0042
Tel (012) 345 28134, Fax 012 345 8575

ACLEAN STREAM

Bcientific Services [Py)Ltd

Specialists in environmental monitoring

TeSt Repo Page: 1of1
Client: Aurecon Date of certificate: 26 Jun 2012
Address: 1040 Burnett Street, Hatfield, 0083 Date accepted: 20 Jun 2012
Report No: 8551 Project: Aurecon Date completed: 26 Jun 2012
Lab no: 91849 91850 91851
Date sampled: 20 Jun 2012 20 Jun 2012 20 Jun 2012
Sample type: Water Water Water
Locality description
T1 NO T2
Analyses: Method
A|pH CSM 20 7.57 6.86 6.55
A [Electrical conductivity (EC) mS/m CSM 20 6.48 7.19 5.69
A |Total dissolved solids (TDS) mg/| CSM 26 30 32 29
A |Total alkalinity mg/l CSM 01 20.7 26.6 21.9
A [Chloride (Cl) mg/I CSM 02 4.0 3.0 3.7
A [Sulphate (SO4) mg/l CSM 03 2.79 3.67 0.73
A [Nitrate (NO3) mg/l as N CSM 06 0.596 <0.057 0.361
A [Ammonium(NH4) mg/l as N CSM 05 0.024 0.021 0.023
A [Orthophosphate (PO4) mg/l as P CSM 04 0.078 0.060 <0.025
A |Fluoride (F) mgl/l CSM 08 0.198 0.844 <0.183
A [Calcium (Ca) mg/l CSM 30 4.587 2.757 2472
A [Magnesium (Mg) mg/l CSM 30 2.465 3.613 3.105
A [Sodium (Na) mg/l CSM 30 2.58 1.65 3.67
A |Potassium (K) mg/I CSM 30 0.509 1.350 1.420
A [Aluminium (Al) mg/I CSM 31 <0.006 <0.006 0.052
Allron (Fe) mg/l CSM 31 <0.006 3.655 <0.006
A |Manganese (Mn) mg/I CSM 31 <0.001 0.220 <0.001
A |Total hardness mg/l CSM 26 22 22 19

NATD = Not able to determine

| Report checked by: H. Holtzhausen (Laboratory Manager)

A = Accredited (Included in the SANAS Schedule of Accreditation);

N = Not accredited (Excluded from the SANAS Schedule of Accreditation)
OSD = Outsourced; S = Sub-contracted; NR = Not requested; RTF = Results to follow; TNTC = To numerous to count; ND = Not detected

Clean Stream Scientific Services does not accept responsibility for any matters arising from the further use of these results. This certificate shall
not be reproduced without written approval by the Managing Director. Measurement of uncertainty available on request for all methods included
in the SANAS Schedule of Accreditation. This report only relates to the above samples and variables analysed.
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4849 Jacquetinag Drive, Garslonlein, Pretaria, D042
aqua [CU PO, Box 805008, Garsfontein, 0042

Lokarsda Tas {190 Ld; Tel [012) 3485 28734, Fax 012 348 8575

Specialists in environmental monitoring

Test Report Page: 1 of 1
Client: Aurecon Date of certificate: 04 Jul 2012
Address: 1040 Burnett Street, Hatfield, 0083 Date accepted: 29 Jun 2012
Report No: 8622 Project: Aurecon Date completed: 03 Jul 2012
Lab no: 92509 92510
Date sampled: 28 Jun 2012 28 Jun 2012
Sample type: Water Water
Locality description
T3A T5
Analyses: Method
A|pH CSM 20 6.65 6.87
A [Electrical conductivity (EC) mS/m CSM 20 7.84 7.19
A |Total dissolved solids (TDS) mg/| CSM 26 34 31
A |Total alkalinity mg/l CSM 01 28.0 25.2
A [Chloride (Cl) mg/I CSM 02 4.6 315
A |Sulphate (SO4) mg/| CSM 03 <0.132 <0.132
A [Nitrate (NO3) mg/l as N CSM 06 0.108 0.106
A [Ammonium(NH4) mg/l as N CSM 05 <0.015 0.023
A |Orthophosphate (PO4) mg/l as P CSM 04 <0.025 <0.025
A |Fluoride (F) mg/l CSM 08 <0.183 0.196
A [Calcium (Ca) mg/l CSM 30 2.857 2.726
A [Magnesium (Mg) mg/l CSM 30 4.246 3.533
A [Sodium (Na) mg/l CSM 30 4.13 4.10
A |Potassium (K) mg/I CSM 30 1.333 1.426
A [Aluminium (Al) mg/I CSM 31 0.494 0.102
Allron (Fe) mg/l CSM 31 0.058 <0.006
A |Manganese (Mn) mg/I CSM 31 <0.001 <0.001
A |Total hardness mg/l CSM 26 25 21

A = Accredited (Included in the SANAS Schedule of Accreditation); N = Not accredited (Excluded from the SANAS
Schedule of Accreditation); OSD = Outsourced; S = Sub-contracted; NR = Not requested; RTF = Results to follow;
TNTC = To numerous to count; ND = Not detected; NATD = Not able to determine

Aquatico Laboratories does not accept responsibility for any matters arising from the further use of these results.
Measurement of uncertainty available on request. This report only relates to the above samples and variables analysed.

Report checked by: H. Holtzhausen (Laboratory Manager) '11°
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Test Report Page: 1 of 1
Client: Aurecon Date of certificate: 06 Jul 2012
Address: 1040 Burnett Street, Hatfield, 0083 Date accepted: 02 Jul 2012
Report No: 8634 Project: Aurecon Date completed: 05 Jul 2012
Lab no: 92578
Date sampled: 02 Jul 2012
Sample type: Water
Locality description
T4
Analyses: Method
A|pH CSM 20 6.34
A |Electrical conductivity (EC) mS/m CSM 20 9.76
A |Total dissolved solids (TDS) mg/| CSM 26 42
A |Total alkalinity mg/l CSM 01 34.0
A [Chloride (Cl) mg/I CSM 02 53
A [Sulphate (SO4) mg/I CSM 03 <0.132
A [Nitrate (NO3) mg/l as N CSM 06 0.721
A JAmmonium(NH4) mg/l as N CSM 05 0.083
A |Orthophosphate (PO4) mg/l as P CSM 04 <0.025
A [Fluoride (F) mg/I CSM 08 <0.183
A |Calcium (Ca) mgl/l CSM 30 4.535
A |Magnesium (Mg) mg/I CSM 30 5.419
A [Sodium (Na) mg/l CSM 30 3.94
A |Potassium (K) mg/I CSM 30 1.987
A [Aluminium (Al) mg/I CSM 31 <0.006
Allron (Fe) mg/l CSM 31 <0.006
A |Manganese (Mn) mg/I CSM 31 <0.001
A |Total hardness mg/l CSM 26 34

A = Accredited (Included in the SANAS Schedule of Accreditation); N = Not accredited (Excluded from the SANAS
Schedule of Accreditation); OSD = Outsourced; S = Sub-contracted; NR = Not requested; RTF = Results to follow;
TNTC = To numerous to count; ND = Not detected; NATD = Not able to determine

Aquatico Laboratories does not accept responsibility for any matters arising from the further use of these results.
Measurement of uncertainty available on request. This report only relates to the above samples and variables analysed.

Report checked by: H. Holtzhausen (Laboratory Manager) "T!’l_,"
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Test Report Page 1of1
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Client: Aurecon Date of certificate: 17 July 2012
Address: 1040 Burnett Street, Hatfield, 0083 Date accepted: 12 July 2012
Report no: 8783 Date completed: 17 July 2012
Project: Aurecon Revision: 0

Lab no: 93951

Date sampled: 12-Jul-12

Sample type: Water

Locality description:

Fountain
Analyses Unit Method

A pH pH CSM 20 6.66
A Electrical conductivity (EC) mS/m CSM 20 1.48
A Total dissolved solids (TDS) mg/| CSM 26 6

A Total alkalinity mg/| CSM 01 <8.26
A Chloride (Cl) mg/| CSM 02 3.35
A Sulphate (SO4) mg/| CSM 03 <0.13
A Fluoride (F) mg/| CSM 08 <0.18
A Orthophosphate (PO,) as P mg/| CSM 04 <0.03
A Ammonium (NH4) as N mg/| CSM 05 0.124
A Nitrate (NO3) as N mg/| CSM 06 <0.057
A Calcium (Ca) mg/| CSM 30 0.64
A Magnesium (Mg) mg/| CSM 30 0.49
A Sodium (Na) mg/| CSM 30 0.64
A Potassium (K) mg/| CSM 30 0.34
A Aluminium (Al) mg/| CSM 31 0.01
A Iron (Fe) mg/I CSM 31 <0.01
A Manganese (Mn) mg/| CSM 31 <0.001
A Total hardness mg/| CSM 26 4

A = Accredited N= Not accredited O = Outsourced S = Sub-contracted NR = Not requested RTF = Results to follow NATD = Not able to determine

Results marked 'Not SANAS Accredited' in this report are not included in the SANAS Schedule of Accreditation for this laboratory. B

This test report shall not be reproduced except in full, without written approval of the laboratory. It ':_;,_dg:-;:l'ﬂl
Measurement of uncertainty available on request for all methods included in the SANAS Schedule of Accreditation. Ll

Results reported against the limit of quantification. Laboratory Manager: H. Holtzhausen

www.aquatico.co.za 489 Jacqueline Drive, Garsfontein, Pretoria, South Africa Tel: +27 12 348 2813/4 Fax: +27 12 348 8575




Appendix F
Catchment Map
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Appendix G

Location of Cemetery and Planned Waste
Water Plant Sites
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Appendix H
Profiles between Kleinfontein and Neighbours
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EXECUTIVE SUMMARY

Limosella Consulting was appointed by Bokamoso Environmental Consultants and Landscape Architects to
undertake an independent assessment of potential wetland conditions that could potentially be affected by
the proposed development on the portions of the farm Kleinfontein 368 JR, Gauteng.

Five wetland areas were identified during the current assessment. One large wetland system was recorded
on the northern part of the site and includes two dams. This valley bottom wetland is found at the bottom
of two steep ridges and is fed by water runoff from the ridges. Three wetland areas were identified on the
southern section of the site. A low laying pan was found to the north of the southern section with Typha
capensis (Bullrushes) and a variety of different sedges. At the eastern boundary a small valley bottom
wetland was found dominated by Imperata cylindrica (Cottonwool Grass), a third wetland area was found
on the southernmost portion of the site. This area was fenced and access could not be gained for soil
samples. A visual inspection was conducted and the delineation was consequently based on vegetation
gradients visible on aerial imagery. The southernmost section of the site has a low level of impact as can be
seen by the absence of Seriphuim plumosum (Bankrotbossie), although in some areas the presence of
Tagetes minuta (Khakiweed) was recorded. The relative importance of wetland habitat to bird and animal
species should be verified by suitable qualified avifauna, herpetofauna and fauna specialists.

An artificial seepage wetland was recorded adjacent to a road. This wetland is not sensitive in a local or
regional context, and although all wetlands are protected by various aspects of legislation, the current
study finds that the contribution to local biodiversity and hydrological function can be mitigated by a
variety of interventions, including for example bioswales that trap runoff from the road. The remaining four
wetlands should be demarcated and (together with their associated 50m buffer zones) retained as natural
open spaces in the development. The cumulative loss of habitat by increased urbanisation enhances the
value of remaining areas of natural vegetation as refuges to many species. Apart from the generic
mitigation measures that control the degradation of wetlands through alien vegetation encroachment,
sedimentation, erosion and pollution, it is important to ensure that a continuum of natural open spaces
should be included in the development layout that allows for linkages between wetland areas and smaller,
intervening patches of surviving habitat that can also serve as "stepping stones" that link fragmented
ecosystems by ensuring that primary ecological processes are maintained within and between groups of
habitat fragments.

The approximate size of the wetland areas identified on site together with their associated 50m buffer zone
is 33.44 Ha, (4.09% of the site).

Limaselfa Consulting




Kleinfontein Farms Wetland Delineation and Functional Assessment Report August 2011

Table of Contents

1 INTRODUGTION ...ttt et e ettt ettt e e e e e et ettt e e e e e e et eea b b e e e e e eeeeee e aeaeeeeeeassna e eeeeeeeeensananaeeaas 6
1.1 Locality of the StUAY SIte......cccee e, 6
1.2 Terms Of REFEIENCE. ......iii e ettt e st e e s e e s eabeeeas 6
13 Assumptions and LIMiItations ........cooeeiiiiiiiii i e e e e e e e e e e e e 6
1.4 Definitions and Legal FrameworK ..., 7
1.5 Description of the Receiving ENvironment............cccccoiiii e, 8

2 RE S UL S ettt e ettt e e e e e et ettt b e e e e e e et eee b b e teeeaa e e e eeeteee b b e e e e eeeeeeeraaa e as 9
2.1 Wetland DeliN@ation ........ceii ittt e e et e e e e e e e aeee 9
2.2 (O 31 [or= 1 d o] o FO OSSP PP PPROPUPPTROPUPRRI 14
2.3 BUFFEI ZONES e ettt e ettt e e e e bt e e e sbb e e e s s b e e e e e bbe e e e e neee 15
2.4 Wetland Functionality, Status and SENSItIVItY .........eeeiii i 16

2.4.1 Provision of Goods and Services - WET-ECOSEIVICES ...........uuuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessssssnnanns 17
2.4.2 Present Ecological Status (PES) — WET-HEQITtA ...............uuueeeeeeeeeeeiiieiieeeeeeeeeeeeeeevvevvvseesveseeanes 18
2.4.3 Ecological Importance and SenSitiVity (EIS) .........uuueeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesvvseeeeseeeeseeeeeseees 19
2.5 IMPACts AN MItIZAtION ...uuniii e e e e et e e e e etabe e e e e eeeeestbbanaeeaaaaenees 20

3 CONCLUSION . ..ttt ettt ettt e e ettt e e ettt e e e e bt e e e e s bb e e e s eaabee e e eambeeeessbbeeeeanneeeesanseeaenans 21

4 IMETHODOLOGY .ttt ettt e et ettt e e e e e e et ettt e e e e e e e e etttt e e e aeeeteeesn s eeeeeeeeesaaa e e e eeeeeeeenbnnannnns 21

5 REFERENGCES ...ttt ettt ettt e e e et ettt e e e e e e e et ettt b e e e e e e et e e e eeeeeeasbaa e e aeeeaeeeensnnaannnns 22

APPENIX Az SUIVEY Data. ...t ieiieeiiiiiei et e e e e e e e e ettt e e e e eeeeee e e eeeeeeeeeetbeaaaaeeaeeeesessnnaaeaaaanens 24

ApPendiX B: GlOSSAry Of TEIMIS.....ccciiiiieeeee et a e e e e e e e e 27

Appendix C: Abridged Curriculum Vitae of the Specialist.........coooviiiiiiiii e, 29

Y
4

Limaselfa Consulting




Kleinfontein Farms Wetland Delineation and Functional Assessment Report August 2011

Figures
Figure 1: Location Of the STUAY SIt ......... i e e aaan 7
Figure 2: Hydrology Of the r@ZION. ... . ... i e e naaan 9
Figure 3: An overview of wetland areas recorded on the study Site........cccoeeiiiiiiiiiiiiiiiiiiiciie e, 11
Figure 4: Wetlands ONE @nd tWO ..........ieeeeee et e e e e e e s e s e e nannnanan 12
Figure 5: Wetlands thre@ and fOUN ...... ... e nan 13
FIUIE 6: WETIANA fIVE ...t e bbb bbbt e nnnnnnnnnsnnnnnsnnsnsssnnnnes 13

Tables
Table 1: Summary of dominant characteristics of the wetlands identified on site .........ccccceeeeeeeeennnnnnn. 11

Table 2: Classification of wetland and riparian areas (adapted from Brinson, 1993; Kotze, 1999,
Marneweck and Batchelor, 2002 and DWAF, 2005). The highlighted section refers to the classification
of the wetland on the stUdy SIte .......oooeiiiiiiiii 15

Table 3: Generic functions of buffer zones relevant to the study site (adapted from Macfarlane et al,
2010) 16

Table 4: Preliminary rating of the hydrological benefits likely to be provided by a channelled valley
bottom wetland given its particular hydro-geomorphic type (Kotze et al, 2005) ...l 17

Table 5: A summary of ecosystem services provided by the wetlands on site.........ccccoeeeeiiiicciiiieennnnnn. 17

Table 6: Health categories used by WET-Health for describing the integrity of wetlands (Macfarlane et
al, 2007) 18

Table 7: A summary of the components of the PES scores obtained for each wetland on the site........ 18
Table 8: EIS scores obtained for the western section of the wetland (DWAF, 1999) ........ccceeeeeeeeeennnnn. 20

Table 9: Environmental Importance and Sensitivity rating scale used for calculation of EIS scores
DTy K 1 ) PR 20

TabIE 10: SUNVEY Data ..cccciiiiiiii i e e e ettt e e e e e e e e e e ettt s esatttaaaeeaaeeseesssnnnnnseeaaeennnns 24

Y

Limaselfa Consulting




Kleinfontein Farms Wetland Delineation and Functional Assessment Report August 2011

1 INTRODUCTION

Limosella Consulting was appointed by Bokamoso Environmental Consultants and Landscape Architects to
undertake an independent assessment of potential wetland conditions that could potentially be affected by
the proposed development on the portions of the farm Kleinfontein 368 JR, Gauteng. Fieldwork was
conducted on the 17th of August 2011.

1.1 Locality of the Study Site

The study site is located south of Cullinan, just south of the N4 and west of the R515 in the Kungwini
Municipality. The study area is divided into two sections, the northern living area and the southern small
holding area. A gravel road divides these two areas. The northern part of the site is home to various wild
game such as Zebra, Wildebeest and other antelope. Steep rocky outcrops and areas of ecological
importance characterize the area. Approximate central coordinates are 25°48'54.52"and 28°29'43.97"
(Figure 1).

1.2 Terms of Reference

The terms of reference for the current study were as follows:

e Conclusively identify the presence or absence of wetland conditions as prescribed by the DWAF
(2005) delineation guideline;

e |dentify the outer edge of the wetland temporary zone, or edge of the riparian zone;

e (Classify the wetland or riparian areas according to the system proposed in the national wetlands
inventory if relevant,

¢ Indicate the relative functional importance of the wetland or riparian areas;

e Discuss wetland buffer zones;

® |ndicate possible impacts on the wetland or riparian areas; and

e Recommend mitigation measures in order to limit the impact of the proposed development on the

wetland or riparian areas.

1.3 Assumptions and Limitations

The GPSmap 76CSx used for wetland delineations is accurate to within five meters. Therefore, the wetland
delineation plotted digitally may be offset by at least five meters to either side. Furthermore, it is important
to note that, during the course of converting spatial data to final drawings, several steps in the process may
affect the accuracy of areas delineated in the current report. It is therefore suggested that the no-go areas
identified in the current report be pegged in the field in collaboration with the surveyor for precise
boundaries.

The site visit was conducted before the onset of the growing season. Although vegetation was suitably
visible to provide clear wetland indicators, a full contingent of the species composition could not be
provided. A Red Data scan, fauna and flora assessments were not included in the current study.
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Figure 1: Location of the study site

1.4 Definitions and Legal Framework
In a South African legal context, the term watercourse is often used rather than the terms wetland, or river.
The National Water Act (NWA) (1998) includes wetlands and rivers into the definition of the term

watercourse in the following definition.

Watercourse means:
a) Ariver or spring;
b) A natural channel in which water flows regularly or intermittently;
c) A wetland, lake or dam into which, or from which, water flows, and
d) Any collection of water which the Minister may, by notice in the Gazette, declare to be a

watercourse, and a reference to a watercourse includes, where relevant, its bed and banks.

Riparian habitat is the accepted indicator used to delineate the extent of a river’s footprint (DWAF, 2005).
The National Water Act, 1998 (Act No. 36 of 1998), defines a riparian habitat as follows: “Riparian habitat
includes the physical structure and associated vegetation of the areas associated with a watercourse, which

are commonly characterised by alluvial soils, and which are inundated or flooded to an extent and with a
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frequency sufficient to support vegetation of species with a composition and physical structure distinct

from those of adjacent land areas.”.

In contrast, the National Water Act, 1998 (Act 36 of 1998) defines a wetland as “land which is transitional
between terrestrial and aquatic systems where the water table is usually at or near the surface, or the land
is periodically covered with shallow water, and which land in normal circumstances supports or would

|II

support vegetation typically adapted to life in saturated soi

Authoritative legislation that lists impacts and activities on wetlands and riparian areas that requires
authorisation includes (Armstrong, 2009):

e Conservation of Agriculture Resources Act, 1983 (Act 43 of 1983);

e Environment Conservation Act, 1989 (Act 73 of 1989);

e National Water Act, 1998 (Act 36 of 1998);

e National Forests Act, 1998 (Act 84 of 1998);

e National Environmental Management Act, 1998 (Act No. 107 of 1998);
e National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004).
e GNR 1182 and 1183 of 5 September 1997, as amended (ECA);

e GNR 385, 386 and 387 of 21 April 2006 (NEMA);

e GNR 392, 393, 394 and 396 of 4 May 2007 (NEMA);

®  GNR 398 of 24 March 2004 (NEMA); and

e GNR 544, 545 and 546 of 18 June 2010 (NEMA).

1.5 Description of the Receiving Environment

A review of literature and spatial data formed the basis of a characterisation of the biophysical
environment in its theoretically undisturbed state and consequently an analysis of the degree of impact to
the ecology of the study site in its current state. The northern part of the study area falls into two regional
vegetation units sensu Mucina and Rutherford (2006) namely; Rand Highveld Grassland and Gold Reef
Mountain Bushveld. The northern section of the site is home to various game such as Zebra, Wildebeest
and other antelope. Steep rocky outcrops and areas of ecological importance characterize the area.
Common invader species of this area include Acacia mearnsii (Black wattle), Tagetes minuta (Blackjack) and
Seriphium plumosum (Bankrotbossie). The southern smallholding area of the site falls within the Rand
Highveld Grassland vegetation unit. This area is used on a small scale for grazing. Acacia caffra (Common
hookthorn) and Acacia karroo (Sweet Thorn) dominate this landscape. Common grasses of this area are
Themeda triandra, Heteropogon contortus, and Elionurus muticus.

A surface water spatial layer reflected the presence of several non-perennial rivers associated with the site,
although only two watercourses appear to cross onto the site boundary (CDSM, 1996) (Figure 2).

Avalon and Mispah soil forms are associated with the wetland areas identified in the current report
(GDACE, 2002). Mispah soil is a relatively young shallow soil underlain by hard rock or silcrete. Penetration
of roots and water is typically non-uniform and restricted to spaces between fragments of rock or saprolite
(Fey, 2005). This soil form is not a recognized wetland soil (DWAF, 2005), however, particularly where
anthropogenic disturbances such as agricultural practices have altered the landscape, the relative

8
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impermeable quality of the substrate together with the shallow soils layer may result in water being
retained in the landscape to form wetland conditions.

Avalon soils are recognised as potential seasonal or temporary wetland soils (DWAF, 2005). Avalon soils are
associated with hard or soft plinthic horizons which dam water within the lower part of the section. The
strongest expression occurs in middle to lower slope positions in the landscape. Manganese is associated
with iron in some plinthic materials in this soil form (Fey, 2005).
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Figure 2: Hydrology of the region

2 RESULTS

2.1 Wetland Delineation
Wetlands are identified based on the following characteristic attributes (DWAF, 2005):

* The presence of plants adapted to or tolerant of saturated soils (hydrophytes);

e Wetland (hydromorphic) soils that display characteristics resulting from prolonged saturation; and

e A high water table that results in saturation at or near the surface, leading to anaerobic conditions
developing within 50cm of the soil surface.

Thirty (30) points were sampled during the course of the field investigation to determine compliance with L
the definition of wetland and riparian conditions. One large wetland system was recorded on the northern
9
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part of the site and includes two dams. This valley bottom wetland is found at the bottom of two steep
ridges and is fed by water runoff from the ridges. Two artificial structures were found in this system,
including a 10m high dam wall. At the bottom of the system the water forms a small stream, which runs
through a riparian area characterized by Eucyluptus sp. trees (Bluegums). The stream ends in a dam
surrounded by the latter trees. Various bird species were found nesting in Typha capensis (Bullrushes)
patches, animal tracks were also found in the muddy areas near the wetland edge.

Although some wetland indicators were found next to the gravel roads, soil samples proved negative for
conclusive wetland conditions. A single seepage wetland associated by road runoff was delineated and is
included in the wetland map below (Figure 3). Three wetland areas were identified on the southern section
of the site. A low laying pan was found to the north of the southern section with Typha capensis
(Bullrushes) and an array of different sedges. At the eastern boundary a small valley bottom wetland was
found dominated by Imperata cylindrica (Cottonwool Grass). A third wetland area was found on the
southernmost portion of the site. This area was fenced and access could not be gained for soil samples. A
visual inspection was conducted and the delineation was consequently based on vegetation gradients
visible on aerial imagery. The southernmost section of the site has a low level of impact as can be reflected
by the absence of Seriphium plumosum (Bankrotbossie), although in some areas the presence of Tagetes
minuta (Khakiweed) was recorded. The approximate sizes of the wetlands are provided in Table 1.

Table 1: Approximate sizes of the wetlands recorded on site

et e Size (Ha) Size asa p?rcentage of the

site (%)

1 3.37 0.42

2 0.04 0.01

3 0.74 0.09

4 0.09 0.01

5 4.10 0.52

Total size of the site 793.13 100.00
10
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The higher laying areas were mostly dominated by shallow shale, while the lower laying areas were mostly

dominated by dark organic soils.
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Figure 3: An overview of wetland areas recorded on the study site

Details of plant and soil characteristics recorded are discussed below and are presented in Appendix A. Five
wetland areas were identified. A summary of their dominant characteristics is presented in Table 2 and

Figures 4 to 6 below.

Table 2: Summary of dominant characteristics of the wetlands identified on site

Approximate

Wetland . . . s .
Number central Dominant vegetation Soil description and notes Figure
coordinate
1 25°48'10.64"S  and . Eucalyptus sp. The soil profile of this area is | Figure4
28°29'14.93"E . Typha capensis mostly orange sandy to clay soils
®  Zantedeschia aethiopica with shallow shale. Slow moving
*  Typha capensis water forms a small stream that

. Verbena bonariensis

moves into a riparian area
. Plantago lanceolata

Iron oxidation is visible on the
water surface
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2 25°48'30.23"S  and . Typha capensis Small area of wetland vegetation | Figure 4
28°29'32.65"E ®  Amaranthus hybridus formed by surface runoff from
o Pennesitum clandestinum adjacent road
U Tagetes minuta
o Verbena bonariensis
3 25°49'12.51"S  and . Typha capensis Pan with shallow shale Figure 5
28°29'47.62"E . Imperata cylindrica
. Sedge species
4 25°49'29.78"S  and e Imperata cylindrica Bottom of a valley where soils | Figure5
28°29'32.24"E . Verbena bonariensis are dark, organic and damp
5 25°50'52.93"S  and | Grass and sedge dominated wetland This wetland was not accessible | Figure 6
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Figure 4: Wetlands one and two
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2.2 Classification

Differential weathering of geological formations may create steep slopes with shallow soils. In this instance,
water is expected to flow in well defined channels at a high velocity. These conditions are conducive to the
deposition of alluvial soils and the formation of channelled valley bottom wetlands and rivers. Where
gentle slopes allow sediments to be accumulated and vegetation attenuates water flow velocity,
waterlogging may occur. This in turn, leads to the formation of anaerobic conditions in the soil and
unchannelled wetlands and floodplains are often the result. The reasoning follows that wetlands
(particularly valley bottom wetlands) are most likely to occur at the lowest point of gravity in the landscape.

The classification system developed for the National Wetlands Inventory is based on the principles of the
hydro-geomorphic (HGM) approach to wetland classification (Ewart-Smith et al, 2006). The current wetland
study follows the same approach by classifying wetlands in terms of a functional unit in line with a level
three category recognised in the classification system proposed in Ewart-Smith et al (2006). HGM units take
into consideration factors that determine the nature of water movement into, through and out of the
wetland system. HGM units encompass three key elements (Kotze et al, 2005):

a) Geomorphic setting - This refers to the landform, its position in the landscape and how it
evolved (e.g. through the deposition of river borne sediment);

b) Water source - There are usually several sources, although their relative contributions will vary
amongst wetlands, including precipitation, groundwater flow, stream flow, etc.; and

c¢) Hydrodynamics - This refers to how water moves through the wetland.

The northernmost wetland on site is classified as a valley bottom wetland with a riparian component which
is probably of a secondary nature. Wetland two is formed by surface water runoff and is therefore also
considered as an artificial wetland consistent with the characteristics of a seepage wetland as defined
below. Wetland three (located below the gravel road dividing the northern and southern sections of the
site) is classified as an inward draining pan wetland possibly formed by trampling of animals or wind
erosion. Wetlands four and five are classified as valley bottom wetlands (Table 3).
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Table 3: Classification of wetland and riparian areas (adapted from Brinson, 1993; Kotze, 1999, Marneweck
and Batchelor, 2002 and DWAF, 2005). The highlighted section refers to the classification of the wetland on
the study site

Hydro-geomorphic types Description

Riparian habitat

Riparian areas commonly reflect the high energy conditions associated with water
flowing in a channel. Wetlands generally display more diffuse flows and are low
energy environments. Due to water availability and rich alluvial soils, riparian
areas are usually very productive. Tree growth is high and the vegetation under
the trees is usually lush.

Valley bottom with a channel

Valley bottom areas with a well defined stream channel lack characteristic
floodplain features. The may be gently sloped and characterized by the net
accumulation of alluvial deposits or may have steeper slopes and be characterized
by the net loss of sediment. Water inputs from main channel (when channel banks

overspill) and from adjacent slopes.

Depression (includes Pans)

A basin shaped area with a closed elevation contour that allows for the
accumulation of surface water (i.e. it is inward draining). It may also receive sub-
surface water. An outlet is usually absent.

Hillslope seepage

gravity) movement of materials. Water inputs are mainly from sub-surface flow

@\_} Slopes on hillsides, which are characterized by the colluvial (transported by

and outflow is usually via a well defined stream channel connecting the area

directly to a watercourse. Where seepage wetlands are not associated with a
stream, water inputs mainly from sub-surface flow and outflow is either very
limited or through diffuse sub-surface and/or surface flow

2.3 Buffer Zones

A buffer zone is defined as a strip of land surrounding a wetland or riparian area in which activities are
controlled or restricted (DWAF, 2005). A development has several impacts on the surrounding
environment and on a wetland or riparian area. The development changes habitats, the ecological
environment, infiltration rate, amount of runoff and runoff intensity of the site, and therefore the water
regime of the entire site.

Buffer zones have been shown to perform a wide range of functions and have therefore been widely
proposed as a standard measure to protect water resources and their associated biodiversity. These
include (i) maintaining basic hydrological processes; (ii) reducing impacts on water resources from
upstream activities and adjoining landuses; (iii) providing habitat for various aspects of biodiversity. A
brief description of each of the functions and associated services is outlined in Table 4 below.
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Table 4: Generic functions of buffer zones relevant to the study site (adapted from Macfarlane et al, 2010)

Primary Role Buffer Functions
Maintaining basic aquatic . Groundwater recharge: Seasonal flooding into wetland areas allows infiltration to the water table
processes, services and values. and replenishment of groundwater. This groundwater will often discharge during the dry season

providing the base flow for streams, rivers, and wetlands.

. Flood attenuation: Wetland vegetation increases the roughness of stream margins, slowing down
flood-flows. This may therefore reduce flood damage in downstream areas. Vegetated buffers have
therefore been promoted as providing cost-effective alternatives to highly engineered structures to
reduce erosion and control flooding, particularly in urban settings.

Reducing impacts from upstream . Storm water attenuation: Flooding into the buffer zone increases the area and reduces the velocity

activities and adjoining landuses of storm flow. Roots, braches and leaves of plants provide direct resistance to water flowing through
the buffer, decreasing its velocity and thereby reducing its erosion potential. More water is
exchanged in this area with soil moisture and groundwater, rather than simply transferring out of
the area via overland flow.

. Sediment removal: Surface roughness provided by vegetation, or litter, reduces the velocity of
overland flow, enhancing settling of particles. Buffer zones can therefore act as effective sediment
traps, removing sediment from runoff water from adjoining lands thus reducing the sediment load
of surface waters.

. Removal of toxics: Buffer zones can remove toxic pollutants, such hydrocarbons that would
otherwise affect the quality of water resources and thus their suitability for aquatic biota and for
human use.

. Nutrient removal: Wetland vegetation and vegetation in terrestrial buffer zones may significantly
reduce the amount of nutrients (N & P), entering a water body reducing the potential for excessive
outbreaks of microalgae that can have an adverse effect on both freshwater and estuarine
environments.

. Removal of pathogens: By slowing water contaminated with faecal material, buffer zones encourage

deposition of pathogens, which soon die when exposed to the elements.

Despite limitations, buffer zones are well suited to perform functions such as sediment trapping, erosion
control and nutrient retention which can significantly reduce the impact of activities taking place adjacent
to water resources. Buffer zones are therefore proposed as a standard mitigation measure to reduce
impacts of landuses / activities planned adjacent to water resources. These must however be considered in
conjunction with other mitigation measures.

Local government policies require that protective wetland buffer zones be calculated from the outer edge
of the temporary zone of a wetland and river buffer zones be calculated from the outer edge of the riparian
zone (KZN DAEA, 2002; CoCT, 2008; CoJ, 2008b; GDACE, 2009). Although research is underway to provide
further guidance on appropriate defensible buffer zones, there is no current standard other than the
generic recommendation of 100m for rivers, and 50m for wetlands outside the urban edge.

2.4 Wetland Functionality, Status and Sensitivity

Wetland functionality is defined as a measure of the deviation of wetland structure and function from its
natural reference condition. The hydrological, geomorphological and vegetation integrity was assessed for
each wetland unit associated with the study site to provide a Present Ecological Status (PES) score
(Macfarlane et al, 2007) and an Environmental Importance and Sensitivity category (EIS) (DWAF, 1999) and
summarised in the tables below. The ecosystem services are also discussed in broad terms below.
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2.4.1 Provision of Goods and Services - WET-Ecoservices

Hydro-geomorphic units are per definition characterised by physical and hydrological features that allow
them to perform specific ecosystem services (Table 5). The degree of disturbance and modification of
wetlands results in a decrease in the ability to which they are able to perform these ecosystem services.

The ecosystem services provided by each wetland unit is summarised in Table 6.

Table 5: Preliminary rating of the hydrological benefits likely to be provided by a channelled valley bottom
wetland given its particular hydro-geomorphic type (Kotze et al, 2005)

GENERIC HYDROLOGICAL BENEFITS PROVIDED BY THE WETLAND
WETLAND Enhancement of water quality
Flood attenuation
HYDRO- Stream .
GEOMORPHIC flow LR .
Early control Sediment Phosphates Nitrates Toxicants®
TYPE Late wet regulation trapping P
wet
season
season
Valley bottom -
+ 0 0 + + + + +
channelled
Hillslope seepage
not feeding a * 0 0 +* 0 0 +* *
stream
Pan/ Depression * * 0 0 0 0 * *
Note: Toxicants are taken to include heavy metals and biocides
Rating: 0 Benefit unlikely to be provided to any significant extent
+ Benefit likely to be present at least to some degree
++ Benefit very likely to be present (and often supplied to a high level)

Table 6: A summary of ecosystem services provided by the wetlands on site

Wetland

Number Classification Ecosystem Service (Kotze et al, 2005)

1 Valley bottom wetland with a
channel, with riparian element

This wetland contributes to regional flood attenuation and sediment trapping to a certain
extent especially from surface water flowing from adjacent ridges. The dams in the system
further assist with sediment trapping. Some nitrate and toxicant removal potential is
expected, particularly from the water delivered from the adjacent hillslopes. The habitat
provided by the open water sections (dams) and riparian element is expected to be utilised by
various bird and animal species. The relative importance of this habitat should be verified by
suitable qualified avifauna, herpetofauna and fauna specialists.

2 Seepage wetland not linked to the
stream channel

This small artificial wetland primarily functions to trap toxicants from the road. Since this is a
small and seldom used road the amount of toxicants that are input into the wetland are not
expected to be significant.

3 Inward draining pan The pan is expected to contribute to trapping nitrates and phosphates from the surrounding
agricultural areas. It may provide an important habitat to various bird and animal species. The
relative importance of this habitat should be verified by suitable qualified avifauna,

herpetofauna and fauna specialists.

4 Valley bottom wetland This wetland is a small section of a larger system that is largely cut off by a dirt road. It
contributes to regional flood attenuation early in the wet season and trapping of sediments
and erosion control. The wetland traps nitrates and phosphates from the surrounding

agricultural areas although this does not appear to be a significant land-use.

5 Valley bottom wetland This wetland also forms a small section of a larger system that is cut off by a road. However,
it's larger size, and the relative undisturbed adjacent grassland elevate its ability to provide
ecosystem services such as flood attenuation, sediment trapping and erosion control. The

biodiversity element of this wetland is expected to be significant and should be verified by !!
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suitable qualified avifauna, herpetofauna and fauna specialists.

2.4.2 Present Ecological Status (PES) — WET-Health

Table 7 provides an overview of the descriptions of the various PES categories to give a context for the
scores obtained for each wetland presented in Table 8. As expected, wetland five scored the highest PES
score although it remained in class C which describes moderately modified wetlands. No score could be
obtained for the artificial seepage wetland as the fact that it presents wetland conditions is a derived
condition. Wetland 4 obtained the lowest PES score, primarily due to its small size and the presence of the
road which removes it to a large degree from the wetland system adjacent to the study site.

Table 7: Health categories used by WET-Health for describing the integrity of wetlands (Macfarlane et al,
2007)

DESCRIPTION PES SCORE

Unmodified, natural. A

Largely natural with few modifications. A slight change in ecosystem processes is discernable

. . B
and a small loss of natural habitats and biota may have taken place.
Moderately modified. A moderate change in ecosystem processes and loss of natural habitats c
has taken place but the natural habitat remains predominantly intact.
Largely modified. A large change in ecosystem processes and loss of natural habitat and biota b
has occurred.
The change in ecosystem processes and loss of natural habitat and biota is great but some £
remaining natural habitat features are still recognizable.
Modifications have reached a critical level and the ecosystem processes have been modified F

completely with an almost complete loss of natural habitat and biota.

Table 8: A summary of the components of the PES scores obtained for each wetland on the site

Wetland . Final PES
Number Hydrology Geomorphology Vegetation

Score
1 Alien vegetation abstracts water | Stream straitening has occurred in | Deep flooding excludes emergent | 5.2 Class D

from the wetland diminishing | the system of which this wetland area | vegetation, dense patches of alien plants
the extent of seasonal and | is part. A large degree of infilling and | exclude  natural wetland habitat.
temporary zones. Changes to | compaction was caused by the road | Vegetation composition has been
natural hydrology has been | constructed adjacent to, and across | substantially altered but some
effected by the dams built in the | the wetland. The residential area in | characteristic species remain, although
wetland although water | the wetland’s catchment has changed | the vegetation consists mainly of
abstraction is not expected to be | runoff characteristics and therefore | introduced, alien and/or ruderal species.
very large. Water distribution | patterns of floodpeaks. Dirt roads | This aspect of wetland integrity is likely to
and retention patterns in the | and a borrow pit contribute to | deteriorate with time if no steps are
wetland have been largely | sediment input. The geomorphology | taken to actively rehabilitate the wetland.
altered by the dams and | has been moderately modified. That | The PES score for this component of
canalisation and the impact of | is to say that a moderate change in | wetland integrity is 7.5, equivalent to
the adjacent road. The impact of | geomorphic processes has taken | classE

the modifications is clearly | place but the system remains
detrimental to the hydrological | predominantly intact. The PES score
integrity. The PES score of this | of this component of wetland
component of wetland integrity | integrity is 3.2, equivalent to a class C B
is 5, equivalent to class D s
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Since this wetland is predominantly artificial, no PES score can be derived for it as this involves the degree of change from a
hypothetical natural reference condition
Little  modification to the | A large contribution to sediment | Vegetation in and around the pan is | 2.8 ClassC
hydrological component of the | input is provided by the numerous | largely natural although no sensitive or
pan is evident although alien | roads and tracks around the pan. A | rare species were recorded. The PES score
trees in  the catchment | low degree of vegetation roughness | of this component of wetland integrity is
contribute to a loss of water | in the catchment further contributes | 3.4, equivalent to class C
available to the wetland. This is | to sedimentation and ultimately
also an inherent feature of a | deterioration of the
closed hydrological system that | geomorphological component of the
does not have upstream or | wetland. The PES score of this
downstream components. The | component of wetland integrity is
PES score of this component of | 3.4, equivalent to class C
wetland  integrity is 1.6,
equivalent to class B
Clumps of alien trees abstract | Infilling and compaction of wetland | Vegetation composition has been | 6.4ClassE
water from the wetland | soils has occurred due to the road | substantially altered but some
diminishing the extent of | constructed adjacent to, and across | characteristic species remain, although
seasonal and temporary zones. | the wetland. The dirt road and tracks | the vegetation consists mainly of
Water distribution and retention | contribute to sediment input. The PES | introduced, alien and/or ruderal species.
patterns in the wetland have | score of this component of wetland | This aspect of wetland integrity is likely to
been largely altered by the road | integrity is 6.2, equivalent to class E deteriorate with time if no steps are
that bisects the wetland. The PES taken to actively rehabilitate the wetland.
score of this component of The PES score of this component of
wetland  integrity is 5.9, wetland integrity is 7.1, equivalent to
equivalent to class D class E
Changes to natural hydrology | Infilling and compaction of wetland | Largely unmodified, vegetation roughness | 2.1 Class C
has been effected by the dam | soils has occurred due to the road | of the wetland and its catchment is
resulting from the road built | constructed adjacent to, and across | impacted to some degree by grazing.
through the wetland. The PES | the wetland. The dirt road and tracks | Deep flooding by the dam has resulted in
score of this component of | contribute to sediment input. The low | the loss of some emergent species and
wetland  integrity is 2.1, | degree of alteration of the natural | temporary and seasonal zonation. The
equivalent to class C vegetation surrounding the wetland | PES score of this component of wetland
provides some mitigation by trapping | integrity is 1.8, equivalent to class B
sediments. The PES score of this
component of wetland integrity is
2.4, equivalent to class C

2.4.3 Ecological Importance and Sensitivity (EIS)

Ecological importance is an expression of a wetland’s importance to the maintenance of ecological diversity
and functioning on local and wider spatial scales. Ecological sensitivity refers to the system’s ability to
tolerate disturbance and its capacity to recover from disturbance once it has occurred (DWAF, 1999). This
classification of water resources allows for an appropriate management class to be allocated to the water

resource and includes the following:

e Ecological Importance in terms of ecosystems and biodiversity;
e Ecological functions; and
® Basic human needs.

The EIS scores for the five wetlands all fall within class C or D. Wetland 5 is the least impacted and scores
the highest sensitivity although it also falls in class C (Table 9) The reason for the relatively low scores is
primarily the relatively small sizes of the wetlands and the presence of the road that intersects most of
them. Table 10 provides an overview of the EIS rating scale used with an explanation of the relative status
of wetlands in each category.
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Table 9: EIS scores obtained for the western section of the wetland (DWAF, 1999)

WETLAND IMPORTANCE Importance Importance | Importance | Importance | Importance
AND SENSITIVITY Score Score Score Score Score
Wetland 1 Wetland 2 Wetland 3 Wetland 4 Wetland 5

Ecological importance & 27 0.6 1.6 1.0 2.8
sensitivity

Hydro-functional importance 1.3 04 0.6 0.9 2.0
Direct human benefits 0.5 0 0.7 0.5 0.5
Overall score 1.5 0.3 1.0 0.8 1.8
Class c D c D C

Table 10: Environmental Importance and Sensitivity rating scale used for calculation of EIS scores (DWAF,
1999)

Recommended
. —— . . Ecological
Ecological Importance and Sensitivity Categories Rating 8
Management
Class

Very High
Wetlands that are considered ecologically important and sensitive on a national 53 and <=4 A
or even international level. The biodiversity of these wetlands is usually very
sensitive to flow and habitat modifications. They play a major role in moderating
the quantity and quality of water in major rivers
High
Wetlands that are considered to be ecologically important and sensitive. The

- . - . >2 and <=3 B
biodiversity of these wetlands may be sensitive to flow and habitat
modifications. They play a role in moderating the quantity and quality of water
of major rivers
Moderate
Wetlands that are considered to be ecologically important and sensitive on a 1 and <=2 c
provincial or local scale. The biodiversity of these wetlands is not usually
sensitive to flow and habitat modifications. They play a small role in moderating
the quantity and quality of water in major rivers
Low/Marginal
Wetlands that are not ecologically important and sensitive at any scale. The

S T o . >0 and <=1 D
biodiversity of these wetlands is ubiquitous and not sensitive to flow and habitat
modifications. They play an insignificant role in moderating the quantity and
quality of water in major rivers

2.5 Impacts and Mitigation

Activities associated with the proposed development may have an impact on the wetland and their buffer
zones unless measures are put in place to prevent this. A first line of defence is to demarcate the wetland
and buffer zone areas and prevent access of construction vehicles and crew. Ideally a rehabilitation plan
should be put into place that will address any erosion, alien vegetation encroachment or pollution of the
wetlands resulting from the proposed activities. Prevention of sedimentation, pollution from crew camps or

20

Limaselfa Consulting




Kleinfontein Farms Wetland Delineation and Functional Assessment Report August 2011

input of hydrocarbons from construction vehicles should be prioritised during the construction phase of the
development. Following completion of the construction activities, trapping of oils and pollutants from
parking areas and roads can be achieved by vegetated buffers and swales that direct polluted water into
appropriate settling areas before release into the system.

In order to minimize artificially generated surface stormwater runoff, total sealing of paved areas such as
parking lots, driveways, pavements and walkways should not be permitted. Permeable material should
rather be utilized for these purposes (GDACE, 2008). An ecologically-sensitive stormwater management
plan should be implemented that includes not allowing stormwater to be discharged directly into the
identified buffer zone of the wetland areas. A continuum of natural open spaces should be included in the
development layout that allows for linkages between wetland areas and smaller, intervening patches of
natural habitat can also serve as "stepping stones" that link fragmented ecosystems by ensuring that
certain ecological processes are maintained within and between groups of habitat fragments. Palisade
fencing should be used to allow for the continued natural movement of fauna.

Although the wetland habitat recorded on the study site is in a relatively impacted condition, it remains a
functional component within the ecological landscape. Vegetation clearing associated with the proposed
activities are likely to result in the encroachment of alien invasive plant species. Revegetation of cleared
areas with suitable indigenous species as soon as possible after the disturbance, together with an alien
species monitoring and eradication program should prevent encroachment of these problem plants. Details
regarding the identification and legislation associated with alien invasive species can be obtained from
http:/www.agis.agric.za.

3 CONCLUSION

Five wetland areas were identified during the current assessment. An artificial seepage wetland was
recorded adjacent to a road. This wetland is not sensitive in a local or regional context, and although all
wetlands are protected by various aspects of legislation, the current study finds that the contribution to
local biodiversity and hydrological function can be mitigated by a variety of interventions, including for
example bioswales that trap runoff from the road. The remaining four wetlands should be demarcated and
(together with their associated 50m buffer zones) retained as natural open spaces in the development. The
cumulative loss of habitat by increased urbanisation enhances the value of remaining areas of natural
vegetation as refuges to many species. Apart from the generic mitigation measures that prohibit the
degradation of wetlands through alien vegetation encroachment, sedimentation, erosion and pollution, it is
important to ensure that a continuum of natural open spaces should be included in the development layout
that allows for linkages between wetland areas and smaller, intervening patches of natural habitat that can
also serve as "stepping stones" that link fragmented ecosystems by ensuring that primary ecological
processes are maintained within and between groups of habitat fragments.

4 METHODOLOGY

The delineation method documented by the Department of Water affairs and Forestry in their document
“A practical field procedure for identification and delineation of wetlands and riparian areas” (DWAF,
2005), and the Minimum Requirements for Biodiversity Assessments (GDACE, 2009) was followed
throughout the field survey. These guidelines describe the use of indicators to determine the outer edge of
the wetland and riparian areas such as soil and vegetation forms as well as the terrain unit indicator.
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A hand held GPSmap 76CSx was used to capture GPS co-ordinates in the field. 1:50 000 cadastral maps and
available GIS data were used as reference material for the mapping of the preliminary wetland boundaries.
These were converted to digital image backdrops and delineation lines and boundaries were imposed
accordingly after the field survey.
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Appendix A: Survey Data
Table 11: Survey Data

Survey point

Coordinates

Notes and important plant species

Area description

25°48'3.80"S and 28°29'31.80"E

Acacia mearnsii wood

Invader species occurring in grasslands, open plains, next
to roads and waterways.

25°47'55.90"S and 28°29'14.20"E

Aristida congesta subsp. Congesta
Sandy soils
Rocky layer at 10cm

Disturbed area

25°47'50.60"S and 28°29'28.20"E

Themeda triandra
Elionurus muticus
High mountainous area with rocky outcrops

Mountainous area

25°48'13.00"S and 28°29'32.20"E

Low laying area sloped towards dam
Rocky
Sandy soil

Mountainous area

25°48'13.10"S and 28°29'27.50"E

Hypparhenia hirta
Verbena bonariensis
Eragrostis lehmeniana
Seriphium plumosum
Sedges

Iron coloured clay soils
Various animal prints

Permanent to seasonal wetland area

25°48'12.90"S and 28°29'28.20"E

High number of bird species
Dark clay soils

Edge of temporary zone

25°48'12.00"S and 28°29'28.00"E

Seriphuim plumosus
Sedges

Edge of temporary zone

25°48'12.00"S and 28°29'26.80"E

+- 3 meter high ridge with wetland conditions on both sides
Verbena bonariensis
Amaranthus hybridus

Ridge

25°48'11.30"S and 28°29'27.10"E

Imperata cylindrical

Sporobolus fimbriantus

Seriphium plumosum

Beginning of stream that leads to dam

Temporary to permanent wet zone

10

25°48'12.40"S and 28°29'23.40"E

Wetland from next to road

Temporary to permanent wet zone

11

25°48'11.00"S and 28°29'19.20"E

Zantedeschia aethiopica
Typha capensis

Verbena bonariensis
Plantago lanceolata

Stream

12

25°48'10.90"S and 28°29'20.40"E

Water channelled away, with excess water flowing into dam
Plantago lanceolata

Area of water channelling
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13

25°48'12.20"S and 28°29'14.90"E

Amaranthus hybridus
Imperata cylindrica
Typha capensis

Edge of dam

14

25°48'10.70"S and 28°29'14.40"E

Dam wall covered in short grass

Edge of dam, with water flowing over to form a valley bottom wetland +-
10m below

Zantedeschia aethiopica

Dam wall, with valley bottom wetland next to it.

15

25°48'12.30"S and 28°29'10.60"E

Slow moving water that forms a small river that moves into a riparian area
surrounded by Eucyluptus trees

Iron oxidation on water surface

Typha capensis

Valley bottom wetland and beginning of riparian area

16

25°48'16.30"Sand 28°29'9.40"E

Dug out area next to dam area, where previously mentioned stream leads
into

Clay soils with shale

Dam surrounded by Acacia mearnsii, and Eucyluptus trees

Disturbed area next to dam

17

25°48'24.10"S and 28°29'23.20"E

Heteropogon contortus
Sloped area

Shrubby grassland

18

25°48'30.40"S and 28°29'32.40"E

Small area of wetland vegetation due to surface run off from adjacent
road

Typha capensis

Amaranthus hybridus

Pennesitum clandestinum

Tagetes minuta

Verbena bonariensis

Temporary wet zone

19

25°48'39.00"S and 28°29'50.90"E

Large number of Seriphium plumosum
Hypparhenia hirta
Tagetes minuta

Grassland

20

25°48'55.00"S and 28°29'40.60"E

Acacia karroo
Heteropogon contortus
Cymbopogon excuvatus
Dry rocky soils

Acacia karroo shrubland

21

25°48'19.00"S and 28°29'25.60"E

Mountainous area with associated mountain vegetation
Rocky, with large boulders
Eragrostis plana

Top of mountain

22

25°49'36.20"S and 28°30'8.10"E

Grassland dominated by tall grasses such as Heteropogon contortus,
Cymbopogon excavatus, and Hypparhenia hirta

A small amount of trees can be observed, but is mostly limited to the
western area near the boundary

Small animals such as hares and mongoose was observed

Smallholding area, mostly grassland.

23

25°49'39.60"S and 28°30'7.50"E

Some wetland vegetation observed next to road but soil samples prove
negative for evidence of wetland conditions
Imperata cylindrica

Road
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24 25°50'26.10"S and 28°30'19.40"E Grassland next to argricultural land Grazing grassland
Heteropogon contortus

25 25°50'33.20"Sand 28°30'8.80"E Typical grassland area Grassland

26 25°49'29.30"S and 28°29'53.70"E Hypparhenia hirta grassland with Acacia trees Savannah area

27 25°49'12.30"S and 28°29'45.20"E Large pan dominated by large sedges and Typha capensis Pan wetland
Pan +-3,5m deep
Shale prevalent on surface

28 25°49'13.90"S and 28°29'48.70"E Wetland edge Edge of wetland
Typha capensis
Imperata cylindrica
Sedges

29 25°48'53.10"S and 28°29'36.30"E Low laying area Grassland
Seriphium plumosum
Hypparhenia hirta

30 25°49'30.10"S and 28°29'31.80"E Bottom of a valley Temporary to seasonal wet zone

Soils organic and damp
Imperata cylindrica
Verbena bonariensis
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Anaerobic

Buffer

Gley

Hydrophyte

Hydromorphic
soil

Mottles

Seepage
Perched water

table

Permanently
wet soil

Sedges

Soil horizons

Soil profile

Soil saturation

Temporarily

Appendix B: Glossary of Terms

not having molecular oxygen (0,) present

A strip of land surrounding a wetland or riparian area in which activities are
controlled or restricted, in order to reduce the impact of adjacent land uses on the
wetland or riparian area

soil material that has developed under anaerobic conditions as a result of
prolonged saturation with water. Grey and sometimes blue or green colours
predominate but mottles (yellow, red, brown and black) may be present and
indicate localised areas of better aeration

any plant that grows in water or on a substratum that is at least periodically
deficient in oxygen as a result of soil saturation or flooding; plants typically found in
wet habitats

soil that in its undrained condition is saturated or flooded long enough during the
growing season to develop anaerobic conditions favouring the growth and
regeneration of hydrophytic vegetation (vegetation adapted to living in anaerobic
soils)

soils with variegated colour patters are described as being mottled, with the
"background colour" referred to as the matrix and the spots or blotches of colour
referred to as mottles

A type of wetland occurring on slopes, usually characterised by diffuse (i.e.
unchannelled, and often subsurface) flows

the upper limit of a zone of saturation in soil, separated by a relatively impermeable
unsaturated zone from the main body of groundwater

soil which is flooded or waterlogged to the soil surface throughout the year, in most
years

Grass-like plants belonging to the family Cyperaceae, sometimes referred to as
nutgrasses. Papyrus is a member of this family.

layers of soil that have fairly uniform characteristics and have developed through
pedogenic processes; they are bound by air, hard rock or other horizons (i.e. soil
material that has different characteristics).

the vertically sectioned sample through the soil mantle, usually consisting of two or
three horizons (Soil Classification Working Group, 1991)

the soil is considered saturated if the water table or capillary fringe reaches the soil
surface

The soil close to the soil surface (i.e. within 50 cm) is wet for periods > 2 weeks
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wet soil

Temporary
zone of
wetness

Wetland:

Wetland
delineation

during the wet season in most years. However, it is seldom flooded or saturated at
the surface for longer than a month.

the outer zone of a wetland characterised by saturation within 50cm of the soil
surface for less than three months in a year

“land which is transitional between terrestrial and aquatic systems where the water
table is usually at or near the surface, or the land is periodically covered with
shallow water, and which land in normal circumstances supports or would support
vegetation typically adapted to life in saturated soil.” (National Water Act; Act 36 of
1998).

the determination and marking of the boundary of a wetland on a map using the
DWAF (2005) methodology. This assessment includes identification of suggested
buffer zones and is usually done in conjunction with a wetland functional
assessment. The impact of the proposed development, together with appropriate
mitigation measures are included in impact assessment tables
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Appendix C: Abridged Curriculum Vitae of the Specialist

Name: ANTOINETTE BOOTSMA nee van Wyk
Name of Company: Limosella Consulting

Position: Wetland Specialist

SACNASP Status: Professional Natural Scientist # 400222-09

EDUCATIONAL QUALIFICATIONS

=  B. Sc(Botany & Zoology), University of South Africa (1997 - 2001)

=  B. Sc (Hons) Botany, University of Pretoria (2003-2005)

= Short course in wetland delineation, legislation and rehabilitation, University of Pretoria (2007)
= Short course in Wetland Soils, Terrasoil Science, (2009)

= MSc (Ecology), University of South Africa (2010 — ongoing)

KEY QUALIFICATIONS

> Principal Specialist

This entailed the management of wetland vegetation and rehabilitation related projects in terms of developing
proposals, project management, technical investigation (delineation and functional assessment of wetlands

and riparian areas in order to advise proposed development layouts) and quality control through the following:

=  More than 90 fine scale wetland and ecological assessments in Gauteng, Mpumalanga, KwaZulu Natal,
Limpopo and the Western Cape and Eastern Cape. Liaison with clients, and all facets of project
management. April 2007, ongoing.

=  Reviewing of specialist reports, including faunal and floral assessments, aquatic, wetland and rehabilitation
reports;

=  An assessment of wetlands in Tatu, Kenya in order to inform the proposed development of a residential
estate. August 2009

=  Riparian Management Plan for Mixed-Use developments in Kagiso, Gauteng. August 2009;

=  Rehabilitation Plan for the wetland associated with Heroes Bridge in Soweto. Technical investigation as well
as management of a team of specialist, integration of information into a final report. The technical
investigation for this project also included an investigation into the occurrence of Red Data vegetation.

June 2009;

29

Limaselfa Consulting




Kleinfontein Farms Wetland Delineation and Functional Assessment Report August 2011

= |nputinto the wetland component of the Green Star SA rating system. April 2009;

=  Strategic analysis of wetlands in Thohyandou in conjunction with a strategic vegetation assessment of the
area, March 2009;

=  Strategic analysis of wetlands in Gauteng for the GDACE Regional Management Framework, August 2008;

= Successful completion of an audit of the wetlands in the City of Johannesburg. Specialist studies as well as
project management and integration of independent datasets into a final report. July 2008.

= An assessment of wetlands in southern Mozambique. This involved a detailed analysis of the vegetation
composition and sensitivity associated with wetlands and swamp forest in order to inform the
development layout of a proposed resort. May 2008.

=  An assessment of three wetlands in the Highlands of Lesotho. This involved a detailed assessment of the
value of the study sites in terms of functionality and rehabilitation opportunities. Integration of the
specialist reports socio economic, aquatic, terrestrial and wetland ecology studies into a final synthesis.
May 2007.

=  Ecological investigation on a strategic scale to inform an Environmental Management Framework for the
Emakazeni Municipality and an Integrated Environmental Management Program for the Emalahleni

Municipality. May and June 2007

Conservation ecology

The implementation and management of projects related to long and short term studies on impacts and

rehabilitation in a mining environment.

=  Principal investigator. Species assemblages in the woody vegetation communities of coastal dune forests
between the Umfolozi and Umlalazi rivers. This relates to colonisation trends across disturbance and
rehabilitation age gradients, including aspects such as seed ecology and phenology. 2006/7

=  Principal investigator. Biodiversity of the coastal dune forests and associated habitats in Richards Bay,
particularly on the epiphytic orchids and ferns found on the mineral lease area of Richards Bay Minerals.
2006

=  Technical assistant. Biodiversity of the coastal dune forests and associated habitats in Richards Bay,
particularly on the herpetofauna found on the mineral lease area of Richards
Bay Minerals. 2006

=  Principal investigator. Baseline vegetation, and topsoil maps for Richards Bay Minerals’ Zulti South lease
area. 2005/6

=  Technical assistant. A species list of woody and herbaceous plants of the Sekhukhune area. 2005

Phytosociology
A technical investigation as part of academic research
=  Principal investigator. A phytosociological study of vegetation associated with the wetlands of Lake

Chrissie, Mpumalanga. 2004
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VERIFICATION STATEMENT
Petro Lemmar is a Certified Natural Scientist with the S A, Councll for Natural Scientific
Professlons. This communication sarves to verify that the flora repart compiled by Petro
Lemmer has been prepared under my supervision, and | have verified the contents
thereof.

Deciaration of Independenca: |, Or. LA, Coetrer (421009 5029 089) declara that |:

* am commitied to bicdiversity congervation but concomitantly recognize the need for
aconomic development. Whareas | appreciate the opportunity 1o also learn through the
processes of construclive criticism and debate, | reserve the right to form and hold my
own opinions and therefore will not willingly submit fo the interests of othar parties or
change my statements to appease them

= abide by tha Code of Ethics of the $.A. Council for Natural Sciantific Professions
» act as an independent specialist consultant in the field of hotany

o am subcontracted as specialist consultant by Galage Envircnmental CC for the
proposed Klzinfontein & Donkerhoek davelopment project described in this repart

+ have no financlal interest in the proposed development other than remuneration for
work perfarmed

* have or will not have any vested or conflicting intereste In the proposed developmeant
» undertake to disclose fo the Galago Environmental CC and its chent as well as the
competent authority any material information that have or may have the potertial to

influsnca the decision of the competant authority required in terms of the Environmental
Impact Assessment Regulations, 2006,

A fons

Dr. L A. Costzar

Flora Report: Kleinfontein & Donkerhogk February 2013 2 of 49 pages



Declaration of Independence:
|, Petro Lemmer (440129 0025 085) declare that |:

* am committed to bigdiversity conservation but concomitantly recognize the need
for economic develepment. Whareas | appreciate the opportunity 1o alkso learn
through the processes of constructive criticiam and debate, | reserva the right to
form and hold my own opinions and therefore will not willingly submit fo the
interests of other parties or change my statements to appease them

» abide by the Code of Ethics of the 8.A. Councll for Matural Scientific Profassions
+ act as an independent specialist consultant in the field of botany

+ am subcontracted as specialist consultant by Galago Ervironmental CC for the
proposed Kleinfontein & Donkerhoek preject described in this report

« have no financial inferest in the proposed development other than remuneration for
work performed

« have or will not have any vestad or conflicting Interests in the proposed
development

+ undertake to disclase to the Galago Enviranmental GG and its client as well as the
competent authority any material informatlon that have or may have the potential
to influence the decision of the competent authority reguired in terms of the
Environmental fmpact Assessment Regulations, 2006.
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1.  INTRODUCTION

Galage Environmenial was appointed to conduct a vegetation sunvay on Porions 31 and 38 and
the Remaindar of the farm Kleinfontsin 368-JR and Portions 14, 63, 87 and 88 of the farm
Donkerhoek 385-JR, schedvled for development inte an eco estate with residents, open
spaces, gape park areas etc. The objective was to determine which species might still occur on
the site. Special attention had tc be given to the habitat requirements of all the Red List species
that may oceur in the area. This survey focuses on the current status of threatened plant
species ooccurring, or which are likely to occur an the study site, and a description of the
available and sensiive habitats on the site and within 200 meters of the boundary of the site.

2. OBJECTIVES OF THE STUDY

* Toassess the cumrent status of the habitat component and current general conservation
status of the area;

« To list the perceptible flora of the site and to recommend steps to be taken should
endangered, vulnerable or rare species be found;
To highlight potemial impacts of the development on the flara of the proposed site; and

» To provide management recommendations to mitigate negative and senhance pasitive
impacts should the proposed developmeant be approved.

3. SCOPE OF STUDY

This report:

s Llsts the more noticeable trees, shrubs, herbs, geophytes and grasses observed during

the study and offers recemmendations about the pressrvation of the sensitive areas on

the site;

Indicates medicinal plants recorded and lists alian species;

Comments on connactivity with natural vagetation on adjacent sites:

Comments on ecokegical sensitive areas,;

Evalustes the congervation importance and significance of the site with special

amphasis on the curment status of resident threatened species; and

« QOffers recommendations 10 reduce or minimise impacts, should the proposed
develcpment ba approved

4, STUDY AREA
4.1 Regional Vegetation

The study site lies in the quarter degree grid cells 2528CD (Rietvlei dam) and 2528DC
{Bronkhorstspruit). According to Mucina and Rutherford (2006) the site falls within the two
vegetation units Gold Reef Mountain Bushveld and Rand Highveld Grassland with ths large
Marikana Thornveld vegetation unit, with open Acacie karmoo woodland and dense shrubs and
climbers in places, immediately west of the site.

The authors described the Gold Reef Mountain Bushveld as featuring rocky hills and ridges
often west-east trending wiath more dense woody vegetation offen on the south-facing slopes
associated with distinct floristic differences (e.g. preponderance of Acacia caffre an the southern
slopes}. Tree cover elsewhere is variable. Tree and shrub layers are often contlinuous and the
herbaceous layar is dominated by grasses. |t consists predominantly of quartziies,
conglomerates and some shale horizons of the Magaliesberg, Dagpoort and Silverton
Formations and the Hospital Hill, Turffontein and Govemment subgroups. Soils are shallow,
gravel lithosols.
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The Rand Highveld Grassland is, acgording to Mucina and Rutherford, a highiy variable
landscape with extensive sloping plains and & saries of slightly elevated ridges. The vegetation
is species-fich, wiry, sour grassland, characterized by Themeda, Eragrostls, Hateropogon and
Efionurus, altemating with low sour scrubland on rocky outcrops and steeper slopes. Typical
herbs mostly belong to the Asteraceae and rocky ridges carry sparse woodlands with Acacia
caffra and Celfie afticana accompanied by a rich guite of shrubs with the genus Searsia most
prominent. The area comprises quartzite ridges supporling shallow seils on racky ridges and
soils of various qualities elsewhera.

Both urits fall within a summer-rainfall region with very dry winters and frequent winter frosts,
lgss comman on the ridges and hills.

The Gold Reef Mountain Bushveld is considered least threataned. Its conservation targst is
24%. Some 22% is conserved in statutory resarves such as Magaliesherg Nature Area and the
Rustenburg, Wonderboom and Suikerbosrand Nature Reserves, About 15% is transformed,
mainly by cultivation and urbanizaticn.

The Rand Highveld Grassland is considered endangered. Its conservation target is 24%. Poorly
sonserved {only 1%) In statutory reserves and a few private nature reserves, Almost 50% of the
unft is already been transformed by cultivation, plantations, urbanization and dam-building.

4.2 The study site

The wedge-shaped 808 ha study site lies in the southwestam guadrant of the crossing of the N4
highway with Road R151, siraddiing Road D1342. The narrow sauihemn tip of the site abuts
Road D631 (Boschkop Road) just east of Road D964 and the northern boundary line runs just
south of the N4 highway along the crast of the Magaliesbery. The Santra Rand railway line runs
through the lower quarter of tha sita.

Figure 1: Locality map of the study area
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5. METHOD

Information about the Red List and Orange Lisf plant species that occur in the area was
obtained from GDARD (GDACE). The Guidelines issued by GDARD (GDACE) to plant
specdialists as wel as various publications {sea Ssction 11} were consulted about the habitat
preferences of the Red- and Orange List species concerned.

The SANEI lists of plants recorded in the 2528CD and 2528DC quarter degrea grid cells were
obiained and consulted to verify tha record of occurrence of the plant apecies seen on the site.
The vegetation map published in Muciha and Rutherford (2006) was consulled about the
cormpaosition of Rand Highveld Grassland and Geld Reef Mountain Bushveld. A desktop study of
the habitats of the Red List and Orange List species knawn to ccour in the area was done
before the site visit.

The sludy site was visited on 26, 29 and 31 March 2011 to determine whether suitabfe habitat
for the Red List species known to eccur in the quarter degree grid ceils existed and to survey
the flora present an the site. The areas where the habital was suitabie for the Red List species
Argyrolobium campicola were revisited on 17 February 2012, which was within the fiowering
time of this species.

The various study units were identified {see Figure 2) and ene or more plots, depending on the
size and composition of the study unlt, were seiected at random from each study unit for
detailed study. Each plot, which measured about 10m x 10m, was surveved In a random
crisacross fashion and the plants reconded. Areas whare the habitat was suitable for the Red
List species known to cccur in the quarter dagree grid cell were examined in detail.

Suitable habitat for Red List species on the nelghbouring properties, where acoessible, was
axamined o a distance of 200 m from the boundaries of the site for the presence of Rad List
plant specias.

6. RESULTS
6.1 Vegetation Study units

Twelve vegetation study units were identified;
Tristachya — Digitaria Hdge vegetation;
Aristicfa — Seriphium plateau grassland;
Eragroslis — Prolea welwitschii grassland;
Acacia — Ceflis disturbad savanna;
Hyparrhenia — Richardia veld;

Alien thicket;

Wetland vegstation;

Hypamrhenia — Helichrysum veld:
Hyparmhanhia — Eragrostis grassland;
Moist Eragrosiis grassland;

Mixed alien and indigenous vegetation: and
Cultivated flefds.

COQ00O0O0000COO0QO

Tables 3 to 13 list the trees, shrubs, geophytes, herbs and grasses actually found on each of
the survaeved areas of the site.
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Figure 2: Vegetation Study units

8.2 Medicinal plants

The names of known medicinal plants are marked with numbers to foctnotes in Tables 3 to 13
and the footnotes themsefves appear at the end of the last iable. Of the 412 plant species
recorded on the site, 55 species with medicinal properties were found. Their distribution in the

various study units is as follows:

Table 1: Number of medicinal species in the various study units

TOTAL NO OF NO OF MEDICINAL |
STUDY UNIT SPECIES SPECIES

IN STUDY UNIT IN STUDY UNIT
Tristachya — Digitaria ridge vegatation 221 3z
Aristida — Seriphium plateau grassland 136 18
Eragroslis — Protes welwitschif grassland 112 12
Acscis — Cellis disturbed savanna B7 18
Hyparrheria — Richardia veld g0 12
Alien thicket 12 0
Wetland vegetation 48 4
Hypatrfiehia — Helichrysum veld 47 13
Hyparhenia — Eragrostis grassland 38 10
Moist Fragrosifs grassland 63 11
Mixed alian and indigenous vegetation Not surveyed
Cultivated fields 42 4
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6.3 Alien plants

Alien piznte are not listed separately, but are included in the lists as they form part of each
particular gludy unit. Their names are marked with an asterisk in Tables 3 to 13. Forty-five alien
plant species, of which seven spacies were Category 1 Declared weeds, five were Category 2
Declared invadars and three were Category 3 Declared invaders, were recorded on the site.
The number of alien species In each study unit is reflected in table 2.

Table 2: Number of Allen specias in each study unlt

NOQ. OF
STUDY UNIT ALIEN C:ET ch G;T DECNLDALED
SPECIES
Trstachye — Digitaria ridge vegetstion 11 1 1 1 8
Aristida — Ssriphium plateau grassland 17 4 1 ¥ 12
Eragrostis — Protea welwitschit grassland 1 4] U] 9] 1
Acacia — Celfis disturbed savanna 24 & 4 3 12
Hyparrhenia — Richardia veld 2] 2 2 0 ]
Alien thicket 4 ¥ 4 0 ¢}
Wetland vegetation 7 0 1 0 6
Hyparrhenia — Hefichrysim veld 5 1 0 g 4
Hyparrhenia — Eragrostis grassland 5 1 0 4 4
Moist Eragrostis grassland =] 1 0 g 7
Mixed alien 2nd indigenous vegetation MNot surveyed
Cultivated fields 14 | 0 [ 0 ] 0 ] 14

The alien plant names printed in bold in the plant tables are those of Category 1 Declared
Weeds and the removal of these plants is compulsory in terms of Ihe reguiations formulaled
under “The Conservation of Agricultural Resources Act” (Act No. 43 of 1983}, as amended.

In terms of these regufatfons, Category 2 Declared invaders may not occur on any land other
than a demarcated area and should likewize be removed.

Although the regulations under the above Act require thal Gategory 3 Declared invader plants
may not otour on any land or inland water surface other than in a biological control reserve,
these provizions shail not apply in respect of category 3 plants already in existence at the time
of the commencement of said regulations. If this is the case, a land user must take all
reasonable sleps to curtail the spreading of propagating material of Category 3 plants.

6.4 Orange List species

The habitat was suitable for four of the seven Orange List plant spaecles known (o oecur in the
2528CD and 2528DC quarter degree grid cells. One of these species, Hypoxis Remerocaliidea
{(African potato) was found sparsely scattered in the Hyparrhenia — Helichrysum veld and in the
Moist Eragrostis grassland. (See Annexure A for a list of the Orangs- and Red List species
known to eccur in the quarter degres grid ceils).

6.5 Red List species

Fifteen Red List plant spacies are known to occur in the 2528CD and 25280DC quarter degree
grid celle. The habitat was suitable for four of the Bed List species known to ocour in the two
guarter-degres grid cells. Two of these specles and a third species for which the habitat was not
suitable, are known to occur within 5 km of the site. One of them, Adromischus umbraticols
subsp vmbraficofs was found in abundance in the Thslachya — Digilaria ridge vegetstion study
unit.
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The Eragrosfis — Prolsa welwitschii grassland and the Moist Eragrostis grassland were
examined dring the flawering time of the Rod List species Argwrofobiurm campicola, but none
was found. Although Trachyandra erythrorhiza fiowers from September to November, the plant
and its spent inflorescence can be seen without difficulty outside its flowering time. None was
found in the Wetland vegetation during any of the surveys.

6.6 Tristachya - Digitaria ridge vegetation
6.61 Compositional aspects and Connectivity

This study unit comprised netural primary vegetation on the crest of that part of the
Magalissberg that lies south of the N4 highway. The species divorsity of this study unit was vary
high. Connectivity with natural grassland existed to the northwest and the southeast but is
limited by the N4 highway and Read R515. Of the 412 plant species recorded on the site 221
were recorded in the Tristachya — Digitaria ridgo vegetation. Of these, 210 were indigenous
species. The [oliowing number of specles In each life form was noted:

NUMEER
| __ LIFEFORM oF SPECIES_J
Annual & perennial herbaceous spacies | 104
Tree species ' 14
Shrubs and dwarf shrubs _ 23
Grasses 29
Gaophytes _ 3z
Sedges B
Succulents 14
Total No of species _ 221

6.6.2 Read- and Crange List spacies

The habitat of the Tristachiva — Digitaria ridge vegetafion was suitabls for the Red List speciss
Ceropegia decidua subsp preforiensis and for Adromischus umbraticola subsp umbraticola. The
latter species was found in sbundance in this study unit {see Annexure B}. The habitat was
suitable for the Crange List spacies Boaphane disticha (Cape poisen bulb/Seercogblom) and
Calliepis leptophyifa (Wild daisy/Bergbitterbossie), but none were found.
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Figure 3: Map showling the red listed species found on site together with the 400m buffer
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6.6.3 Medicinal and alien species

Thirty-two of the 55 medicinal species recorded on the slte and 11 of the 45 alian spacies
recordad on the sife were found in this study unit. Of the alien species, one was a Category 1
Doclared weed, one was a Category 2 Declared invader and one was a Category 3 Declared

Invader.

6.6.4 Sensitivity

Owing to the high species diversity, the locality of the study unit on the crest of the
Magaliesberg ridge and the presence of the Red List specles, the Trisfachya — Digitaria ridge

vegetation study unit was considered sensitive.

Figure 4: The Tristachya — Digitaria ridge vegatation

Tabie 3: Plants recorded in the Tristachya — Digitaria ridge vegetation

SCIENTIFIC NAME i COMMON NAMES |
Acacis caffra Common hook thom / Gewone haakdoring
Acacia decurrens® 2 | Green wattle f Groeryvatiel
Acacia karroo' Sweet thomn / Soetdoring
Acalypha angusiata Copper leaf | Kalpisbossis
Acanthosparmint ausirale® Prosirate starbur / Kruipsterkllis
Acrotome hispida White cat's paws
Adromischus umbrabicola sbbsp umbrakicola
Aeoflanthus buchnerianus
Afracanthium giffitfiari Velvel rock alder / Fiuwaaslklipsls
Afpe groatheadi var davyana ~ Klzinaalwyn
Alos muarlothil subsp marlothii =" Mountain aloa [ Bergaahwyn
Alog pratoriansis
Aloe vereounda Grass alos
Aloe zelrina
Amarantfiis defexus® Perennial pigweed ! Meerferge misbredis
Argcampseros subnuda subsp subnudy Hasieskos
Ancycloboirys capensis Wild apricot ! Wilde appelkcos
Andrapogon schirensis Stab grass / Tweevingergras
Anthospermum rigidum subeg doidum
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SCIENTIFIC NAME

COMMON NAMES

Arlstida adscensionis subsp adscenscionfs

Annual threeawn { Een|arige steekgras

Arisiicda sequiglurmia Cury-leaved thras-awned gress

Aristida juncifarnys subsp galpini Ngengoni thres-awn / Ngongoni steekgras
Asparagus Ravicaulis subsp favicais

ASPEragus suavaolens Wild asparagus / Katdoring

Asplenium cordstim

Rusty-back fern

Afbrixia efats

YWild iea / Bostee

Bgbiana bainsi

Bobbejagnuintis

Becium obovaium subsp obovalum var

obovstun? Cat's whiskers / Katsnor
Bidans pilosa™ Blackjack f knapsekérsl
Brachiara serrata Velvet grass f Flwaslgras
Bulbosfylis burchellfi Biesie

Surkea africans Wild syringa / Wildesering
Collis afifcana White stinkwood { Whatinkhout
Cheenostoms fave Ruikhossie

Chastacanthius sefiger

Chastacanthug sp.

Chamaecrista compsa var capricamie

Cheilanthes hirta var hirta ™

Halry lip fern f Harige lipvaring

Cheiftanthes virdis var vindis Cliff braks / Kransmigtevaring
Chtarcphyrum recunsifolium

Chortolirion angolense

Clapme maculals

Chaarme monoghyila

Cleoms rubelia Pretty lady / Mooinocientjiz

Ciutia pulchefla var pulchelia® mwrsgsfmn'ng B fiGawcns
Cofecchine sefifera

Commeling africansa var krebsiang

Cormmalina alrigana var lancispatha

Commelinag livingstonil

Cormmeling modasta

Conyza albids*
Colyisdon orbiculata var oblongs

Tall fleabane [ VYaalskraslhang

Crassula capiteifa subsp nodosa

Crassiufa setufosa var seivlosa forma setufoss

Red-stemmed milk rope f Rocistam

Cyoerus sp 1

Cryotolapis oblongifols bakhoring
ioucwmis Zeyhert Wild cucumber f Wilde agurkle
Cyarnolis spaciose Doll's powder puff / Blouposierkwassie
Crathuia of uncinulsla

Giant turpentino grass / Reuse
Cymbopogon nardus terpentyrr?g‘as ’
Cyperus obfusifiorus var oblusiforus Withiesia

Dianthas mooiensis subep macfensis var
mooiensis >3

Wild pink / Wilde angelier

Dicorna anomala subsp anomafa ™ Maagbitterwortel
- , . Brown-seed finger grass /
Digitaria disgonalis var diagonallz Bruinsaadvingergras

| Digitaria monodactve

One-finger grass / Esnwingergras

Ditateropogan ampisciens var. amplactans

Broadlaaved bluestem / Bredhlzar
Bougras

Diospwros lycloides subsp querkei

Bushwveld blusbush ! Basveldblzubos

Dincad; viride

Dipcadi sp

Slymuintjie

Dvimia depresss

Orirnfe muliiselosa
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SCIENTIFIC NAME

Ny COMMON NAMES

CAT
Elephartorrhiza elephaniing ™ Elephani’s root f Oifantswartal
Elionurus muticus Wire grass / Dreadgras
Engleraphytum magalismontanum® Stem frult / Stamvrug
Eragrastis chioromelas Curly leaf / Krulblaar
FEragrostis nindensis Wether love grass f Hamelgras
Eragrosfis recemoss Narrow haart love grass / Smalhartjiesgras

Eragrosiis scleraniha subsp sclarantha

Erinsama cordatumn

Erigspermum fegelliforms

Eniggparmum porphyrovalle

Euclea crispa subap orispa” Blue guarri f Eloughwarrie

Eufophia sp Ground orchid / Grondorgides
Eulophia welwitschif Ground orchid / Grondergidee
Eupharbia davyi

Fadogia homblgt Wilde dadel

Felicia muricata subsp muricata” White felicia / Blouheuning kargoblom
Fimbriziyiis sp

Geigeria burkel subsp burkel var burkel

Vermeersickizbossig

Gerbera virdifolia

Griekwatesbossie

Gizelia pharmacioides ver pharnacioidas

Cladiolus crassifolivg

Gladiclus dalenii subsg dalenii™ Wild gladinlug { Wildesweardlelle
Gladiofus permeshilis gubsk edulls Kleinaandblom

Giadiofus vinosormaculistus

Gridia capitata’™ Kerrieblom

Gridia sericocephala

Gomphocarpus frulicosus subsp fruticosus’™

Milkwerd ! malkbos

Gomphocarpus tomenfosus subsp tomentasus

Gymnosporia buxifolia Spikeihom / pendoring
Gymnospora lemnsping Bell spike thorn / Klokkiespendoring
Helichrysum dasymalium
Halichrysum kraussi
Helfehrysum nuditolium var nudifoliurm™ Hottantot's tea / Holtentotstee
Helichrysum paronychioidas
Helichrystmn sefosum Yellow everasting [ Geelsowejaartic
Huerniz sigpsfinides

! Hyparrheria hitte Coemmon thatching grass / Dekgras
Hypoastis forskacli White rikban bush
Hypoxis acuminaia
Hypoxis Iridifolia
Hypoxis multiceps ]
Hypoxiz oblusa
Hypoxfs rgfdule var rigidula Silverdeaved star flower / Wilde wip
Inclfgastruim burkeanum
indigofora hedyartha Aambeibossie
Indigeifers melanadenia
Inomoes ommanayt Beespatat

Justicia enagalicides

Kalanchoe thyrsiffora Whiia lady [ Geel plakkie
Kohautia virgata

Lapelrousia sandersoni Blou-angelier

{ sdebouria inguinata

Ledehouria futeots

Ledebouria manginata

Ledsbouria ovatifolia

Laanatis randii Wiid dagga / Wildedagoa
Leonctis schinzi Rock dapga / Klipdagga
Lippia javanica = Fewver tea ! Koorsbogsie
Lopholaena covifolia Small-eaved fluff bush f Kleinblaar
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SCIENTIFIC NAME b COMMON NAMES
pluishossie
Lofononis enantha
Lotanonis foliosa
Loudatia simplex Russet grass / Stingelgras
Mafia azadarach™ 3 | Syringa { sering
Mediniz nervinlumiz Bristle leaf red tap ¢ Steekblaarblinkgras
Meliris rapens subsp repens Red lop grass
Monacymblum ceresiforme Boat grass / Booljizgras
fering rebmarnni
Nidoralfa hottenfotice
Nuxia congests Wild eldar / Wildevlier
CHdertfandia herbacea var herbarea
Opuntia fgus-fndica” 1 | Swast prickly pear { Boereturksvy
Quxaliz sbifquifalis Somei f suring
Cxygonum dregeanum S0 CANescens var
Hingerifolium e > Siarsialk
Panicum natalense Matal panicum § Suurbuffelsgras
Parinari copansis subsp capensis Drwvarf mabola / Grysappeltjic
Pevetlta gardeniifolla vér gardeniifofia Common bride’s bush / Gewone bruidsbos
. Small-leaved bride"s bush f

Faveita zavher subsp. zeyher! Fynblaarbruidshos
Fearsoria cajanifolia subsp cajanifolia
Pearsoria sessifols subsp sessififolia Sihwerert|atas
Pechuel-Loeschia feubnitzize Stinkbush [ stinkbilterbas
Pelizoa calomelanos var calometanas "~ Black cfiff brake { Swart kransmigtevaring
Fantarrhinum Insipidum Dankigprershe
Phyllanthies parvilus var panafus Drve hush { Kleurbossie
Fhviolacoa ootandra® ink bemry / Inkbessis
Polycarpees corymboss var corymbosa®
Polygala refmannii
Pseudognaphalium oligandrum

| Pygmissctfamnus chamaedendrim var selilosus Sand applegoorappe
Promasoihamnus zayheri var zeyher Sand apple ! Goorappe!
Raphicnacme galpiri
Raphionacme hirsute” Khadi roat { Khadiwortel
Rhynchosia minima var progirata
Rhynchosia monophyila
Rhynchosia sp
Rhynchosia folfa var tolta Yellow carpet bean f Tottabossie
Richardia brasiicngis” Tropical richardia / Tropiese richgrdla
Rotheca hivstita Small vialet bush
Rothrmannia capensis® Mack gardenla f Valskatjiepiering
Scablosa colurnbaria " Wild scabivza / Bitterbas
Schizachyrium sanguineun Red autumn grass ! Rool herfagras
Searsia leptodictya forma leplodiclya Mountain kares / Bargkaree
Searefa magalismontana subsp magalismarnta Rock currant { Klip-taaibog
Soaarsia pyroides var pyroides” Comrnon wild cumant / Taaibos
Searsia zayherl Blue tummant f Blou teaibos
Sedaginels dragei Drege's spike moss f Drege se stakelmos
Selaginelia mitfent Spike moss [ Stekelmos
Senecfo affinis
Janecio coronziue Sybossie
Senecio erubascens var crepiditalivs
Senecio oxyrifolius subsap. axyriifalius © Falze nasturtium { Kapperjishlaar
Senecio venosus Bezsemhbossie
Seriphivm plumosum Bankrupi bush { Bankratbas

, Emall cresping foxtail f

Selariz sphacefata var sphacelata Kleinkruipmannagras
Sida dragei Spider-leq
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SCIENTIFIC NAME gﬂ. COMMON NAMES
Silane burchellii var. angusifolia
Sigvranthus of randii
Sofanum lichiensteini Giant bitter apple { Bittsrappel
Solanum panduritorme Poistn apple f Gifappel
Sonchus dreqeanus
Soanchus wilrnsii iilk thistle / Melkdisseal
Sphenosiviis angustifalia Wiid swelpea bush f Wilde erjie
Sporaboiue peclingtus Fringed dropseed / Kammetjissgras
Sporobolue stapfianus Fibrous dropsaed / Veselfynsaadgras
Siriga gesnericides
Syncolosfeman canesesns
Syhcolostemon preloriae Dwarf gage bush
Tagates minula™ Tall khaki weead f Lang kakiebos
Tephrosia siongats ver efongsls
Tephrosla longipes subsp fongipes var fongipse
Tephrosia sermigiabra
Themeda friandra Red grass / Rodigras
Thegium sp 2
Thesiumsp 3
Thesium uiife Besembossie
Trachypogon spicatus Giant spear grass [ Bokbaardgras
Tristachya biseriafa Trident grase f Dricblomgras
Trigtaciwa rehmanni Broom trident grass / Basem drieblomgras
Tritorda ralsorif )
Ursfytrum agropyroides Quinine grass / Varkstertoras
Vangueria infausia subsp infausta Wild medliar { Wildemispa
Varnonia oaipinii Kwasbossie
Vernonia natalensia™ Silver vernonia { Silwervermania
Vernonia oligocephala Cape vemania { Blounaakdetea bossie
Vernonia poskeans subsp boltswanica
Varnonia stachelinoides
Whhlanbergia denticulals var lransvaalensis
Xerophyta retinervis™ Monhkey's tail / Bobbejzanstert
Zanthoxylun capersa™ Small knobwood / Klsin perdepram
Fohnerds mariothi
2Loria lingaris

6.7 Aristida - Seriphium plateau grassland

6.7.1 Compositional aspects and Connectivity

This study unit was situated on the plateau of the Magaliesberg. Part of the study unit was used
as grazing for game. The vegetation of this study unit was degraded as a result of ovargrazing
over 8 long pericd. Ssariphium piumosum was present in large numbers, espacially in the area
gsast and northeast of the game fance, where it has become the dominant species. Small
pockets of moist to wet montane grassland occumed In places as evidenced by the presence of
the sedge Fimbrisiyfis sp. Connectivity with natural grassland existed slong the ridge of the
mountain. Of the 412 plant species roeorded an the site 136 were recorded in the Aristida -
Seriphium plateau grassland study unit. Of these, 119 wers indigenous specles. The fallowing
numbar of species in sach life form was noted:
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NUMBER

L LIFE FORM_ OF SPECIES |
Annuai & perennial herbaceous species T0
Trea specles 5
Shrubs and dwarf shrubs L
Grasses i 23
Geophytes 13

| Sedges 8
Succulents _ &
Teotal Mo of species 136

6.7.2 Red- and Crange List species

The hakitat of this study unit was not suitable for any of the Red Ligt gpacies or Orange List
species known to occur in the two guaner-degree grid celis.

6.7.3 Medicinal and alien species

Fifteen of the 535 medicinal species racorded on the site and 17 of tha 45 alien species recordad
on the site were found in thiz study unit. Of the alien species, four wera Category 1 Dedared
weeds and one was a Category 2 Declared invader.

6.7.4 Sensitivity

The vegetation of this study unit was not eonsiderad sansitive.

Figure 5: Part of the plateau where game was kept.
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Figure B: Severe Sariphium plumosum (Bankrupt bush} invasion on the plataau.

Tabie 4: Plants recorded in the Arstida — Seriphium plateau grassland

SCIENTIFIC NAME i COMMON NAMES
Acapia decumens” 2 | Grean wattle f Groenwattel
Acalypha angustafa Copper leaf { Katpisbossle
Acanthospermum australe™ Prostrate starbur [ Kruipsterklits
Achyranthus aspers var aspera* 1 | Chaff flewer  Langklits
Asoflenthus buchnerianus
Alve grestheadii var davyana' Klainashwyn
Anacampsenas subnila subsp subnidg Hasigskos
| Anthosparmum ngidum subap tigidum
Aristida adeconsionis avbsg adscenscionis Annual threeawn / Eanjarige steekgras
Aristida aequighins . Curly-leaved threeawned grass
o - Mgongeoni three-awr ! Ngongoni
Arislida junciformis subsp galpin steekgras
ASpHAGUS Siaveciens Wild asparagus / Katdaring
Aspidogioasum of glabrescens
Babiana beinsk Bobbejaanuirtjie
Becium chavatur subsi obovatum var obovatum Cat's whiskers f Katsnor
Bidens pffoss™ Blackjack f Knapsekare
Brachiaria semaia Velvet grass / Fluwselgras
Buibasiylis hurchelli Biesiz
Bulboshylis contexta
Burkas africana Wild syringa / Wildasering
Campuloclinlum macrocephalym® 1 | Pom pom weed / Pampombussie
Charngecrista capensis var sagensts
Ch3mascrista comosa var Capricaria
Chamaegoista mimosoidas
{halizrthes viridis var glaucs Blue ciiff brake { Blou kransruigtevaring
Chenhopaditum ambrosiodas*
Cleome meculala
Claome rubela Pretly lady / Mocinooienijia
Commefina aficana var krebslans
Commalina benghalensis™ Wandering Jew / Wandalende jood
| Conyza albida* Tall fleabane ! Vaalskraalhans
Cosmos bipinnafus® Cosmos  kosmos
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SCIENTIFIC NAME = COMMON NAMES
Crassuia fancaoiata subsp fransvasiensis
Crinum gramiricofa Graslelie _
Cucumis zeyhor Wild eucumber f Wilde agurkie
Cyanalis speciosa Doll's powder pufi / Bloupoeierkwassie
Cyathuia of uncindata
Cynodon dactyplon Couch grass / Kweek
Cyperus egculpntus var esculentus Yellpow nutsedge / Geelulntjie
Cyperus obtusiffores var obfusifforus Viitbiesie
Cyperus semifrifidus
Cyrarus gp 1
Dicoma anomala subsp anomala 2" Maagbitterwortel
Digitarfa diagonalis var disgonalis gﬁﬁ:ﬁ?ﬁﬁéﬁ:ﬁfﬁ 'J
Digitards monodactvia One-finger grass / Ecnvingergras
Diospwros fycioides subap guerkel Bushveld bluebush { Bosveldbloubos
Dipcadi viride ) Slymuintjie
Elepharicrthiza elephanting ' Elephant’s ract / Qlfantswortel
Elionurys mukicus Wire grass / Draadgras
Englerophyturm megalismontanum’ Stem fruit / Stamvrug Il
Eragroskiz chioromelas Cury leaf / Krublaar
Eragrosfis curviida Waaping love gress { Oulandsgras
| Eragrostiz gumntifua Gum grass / Goemgras
Eragrostis nindensis Wethar love grass f Hamelgras
Marrow heart lowvs grass /
Eragrostis racemosa Smalharjiesgras
Eragrosiis solarantha avbap sclerantha
Euphorbia davvi _
Felicia murfcata subsp muricata” White felicia / Blouheuning karooblom
Fimbrisiylis complanata
Fimbristyis sp ]
Geigeria burkel subsp burkel var Burkel Vermeersisktobossie
Gisekia pharnacioides var pharnacicidos
Giadiois virmsomaculzius
Ghidia capifata Kemighlom
Gomphocarpus kulicosus subsp fruticosus™’ Milkwesd / melkbas
Helichirysum cagspilifium Speelwanderboom
Helichryswm callicomumn
Hypachaeria ragicaia’ Hairy wild lettuce f Harige skaapslaai
Hypoxls ridifoliz
Hypoxiz clHusa
Indigastrum burkeanurm
fnaigofers comosa
Inaigoters agens
Indigofers hedyantha Aambelbnssie
Ibomoes ommaneyr Besspatat
Justicia anggaffoides
Kohauliz wigata
Lapeirousia sandersonlf Blou-angeliar
Ledehouria ovetifolia
Ledsbouria revolute’ Common ledebouria
Lipnia javanica™ Faver isa / Koorsbossle
Lopholaene corifolia Smlall-lea_ved fluff bush § Kleinblagr
pluishossie
Loivnonis calveina Hairy Iotoncnis
Loudslia simplex Russet grass / Stingelgras _
Melinis nervigiurnis Bristle leaf red top f Steskblaarblinkgras
Monccyrnbium cereziiforma Boat grass / Booljiegras
Mering rehmearnnif
Midarella hoffentolica
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SCIENTIFIC NAME - COMMON NAMES
Clderfandia herbaces var harbacea
Opunila Reus-indica™ 1 | Sweet prickly paar / Boaraturkevy
Oxegffs corniciialia” Somel / steenboksuring
Panicum natalense Nataf panicurn f Suurbuffelsgras
Parinar capensis Subsp capensis Drwarf mobala ! Grysappeifie
Fechusi-Loasciva laubritzige Slinkbush { stinkbittarbos
Pallaaa calomelanos var calomelancs ™~ Black oliff brake / Swart kransruiglevaring |
Partarrfininm ingigidurm Donkieperske
Farolls patens Cat's tail / Katstertgras
Phyffanihus panafus var panilus Dya bush / Klsurbossie
Follichia campesins Waxbernry | teesuikerbossic
Folycarpasa corymbosa var corymbosa*
FPulygala sp |
Porfulace guadnifida Purslang / porslain
Protes caffra subsp caffra™™* Commen sugarbush / Gewong suikerbos
Fseudographalium oligandrum
|_Pygmaeeothamnis chamasdendrum var sehilosus Sard applegoorappel
Pygmaecthamnus zeyher! var zeyhicr Sand apple { Goorappel :
Rhynichosia monophylla I
Richardia brasiifensis* Trapical richardia f Tropiese richardia
Scabiosa columbaria’ Wild scabiosa / Bitterbos
Sedrsia magafismontena subsp magalismonty Rock currant / Klip-tasibos
Sefaginelia dregef Drege's spike moss f Drege 89 stekeimos
Selego densiflora Koningstapyt
Senecio afinis
Senecio fydenburgensis )
SeNecio venosius Besembossie |
Senecio sp
Serlphim plumosum Bankrupt bush: f Bankrothos
, Small creeping foxtali /
Sefaria sphacelsfe var sphacelata Kleinkruipmannagras |
Solfanum fichtensteinii Giant bitter apsle / Bitterappol I
Solanum mauritignom® 1 | Bugweed { luisboom _
Solenum nigrum® Nastgrgal .
Sofanum rubetorum { Wildelemoenjia
Sphenostyliz sngustifolia Wid swetpea bush { Wilde erfjic
Sporobolus peclinaius Fringad dropsegd f Kammstjiesgras
| Syncefosternon prelorias Dwarf sage bush
| Tagetes mirnta® Tail khaki weed / Lang kakichos
Tephrosia elongata var elongala
Taphrosta longlpes subsp longipes var fonglpes
Tapfwosis semiglabra
Themeda Misndre Red grass f Recigras
Trachyandra sallif var salifi
, o Broom Iident grags / Besem
Tristachys rehmanrnii drisblomgras
Urziria nana subsp feplophyiia Magriat
Vamonia poskeana subsp bofswanlcs
Xerophyta retinarvis™ Monkey's tail / Bobbejaanstert
Zomia fnesris
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6.8 Eragrostis — Protea welwltschii grassland

6.8.1 Compositional aspects and Connectlvity

The Eragrosfis — Protea welwischii gragsland comprised natural primary grassland on the
plateau and slopes of the Magaliesberg. Shest rock of Magaliesberg quartzite was evident
throughout the study unit. Small pockets of moist to wet mentane grassland occurred in places
as evidenced by the presence of the sedge Fimbrisiviis sp. Conneclivity with natural grassland
axisted along the ridge of the Magaliesberg. Of the 412 plant species recorded on the site 112
were recorded in the Eragrostis — Profea welwitschii grassland. Of these, 111 were indigencus
species. The following nurmber of species in each life form was noted:

| NUMBER W
CERILERM  OF SPECIES

Annual & perennial herbaceous speacies 50 _‘

Shrubs and dwarf shrubs 8 |
Grasses 29
Geophyies 20

Sedges 4 _

Succulents 1 !

“Total No of species _ 1

6.8.2 Red- and Orange List species

The habitat of the Fragrostis — Protea welwitschif grassland was suitable for the Red List
species Argyrolobium campicola, but none was observad during the surveys.

The habitat was sultable for the Qrange List spacies Boophane disticha {Cape poison
hulbdSeeroogblom), but nane was found,

§.8.3 Medicinal and alien species

Twelve of the 55 medicinal species recorded on the site were found in this study unit. One non-
declarad alien species, Tagetes minuta (Tall khaki weed) was found in very small numbers this
study unit.

$.8.4 Sensitivity

Owing to its pristine condition, the vegetatien of this study unlt was considered sensifive.
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Figure 7: Eragrostis — Protea welwitscili grassland on the slopa of the Magallesberg.

Table 5: Plants recorded in the Eragrostis — Protea welwitschil grassland

SCIENTIFIC NAME

COMMON NAMES

Acalypha angustata

Copper leaf ! Katpisbossie

Afrasciedium megalismontanum”

Wild parsley / Wildepietersiglia

Alysicgarpus rugosus subsp perennirufus

Flanear fodkdar plant

Ancycfoboirys capensis Wild apricot / Wilde appelkaos
Andrapogon chinensfs Hairy blue grass / Harlgs blougras
Anthospernum rigidum subsp rigidum .

Aristida aoquiglimis Curly-loaved threa-awned grags
Arfstida junciformis subsp galpinif Ngongoni lhree-awn f Ngongoni steekgras
Aspavagis favicaulis subsp Havicaulis

Bahiana baingii Bobbejaanuintjie

Hephatis innogus

Braciiara serrsta Yelvel grass [ Fluweslgras
Ruthosatylis burchelli Biesie

Buribostylls of orifraphes

Chaetacanthus sefiger

{Chamaescorisla comosa var capricornia

Chamaacrists mimosoides

Cleorme maculate

Heome rubella Pretly lady / Mogingglentjis
Commealing affcana var lancispathsa

Commelina fivingstoni

Crassula lancealata subsp iransvaalensis

Cucumis zevhen Witd cucumber / Wilde agurkie
i-vanofis specioss Doll's powder puff / Bloupoeiarowassic
Cyorium adonegnse Ink plant { Inkblom

Cyparus oblfusiforus ver shfusifiorus Withiesie

Disrithi:s mooisnsis subsp moofensis var mooienais ™ | Wild pink / Wilde angslier

Digitarls dizgonalls var dlagonais

Brown-seed finger grass /
Bruinsaadvingergras

| Liigifaria monodactylg One-finger grass / Eenvingerg ras
Difigteromdgen armpliactens var. amplactens Broadieaved bluastam / Breéblaar blougras
Dvimiz daprossa
Drimia mulfisaloss
Elenhantorrhiza efephanting™" Elephant's root f Olifantswortel
Elignurus muticus Wire grass / Drasdgras
Eragrostie chioromelas Cudy leaf / Krulblaar
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SCIENTIFIC NAME COMMON NAMES
Eragroshs curvals Weeping iove grass / Qulandsgras
Eragrostis gummifiua Sum grase { Gomgras
Eragrastis nindonsis Wethar love grass { Hamalkgras
Erggrostis racemosa Namow heart love grags / Smalhart|iesgras
Eragrostis fehophors Halry love grass / Harige-pluimgras ]
Erfogema Lurker var burkei
Eufophia sp Ground archid / Grandorgides
Feficis muricalz subsp muricals” White Felicia / Blouheuning karooblom
Fimbrisiyvlis complanata
Gerbera vindiolia Griekwateebossia
(sianioius =p

Gladigius permeabilis subsp edulis

Kleinaandblom

Gladiolus vinosomacuialus
Harpochios fafx

Caterpillar grazs / Rusperaras

Helichrysum cacapitifium

Spesiwondsrboom

Hedffchrysum dregeanum

Helichrysurm mudifalium var nudifolium™

Hottentot's tea / Hottentoistes

Halichrpsum paronyciioides

Healichrysum setosurn

Yellow everlasting / Geslsewejaarijie

Hibizous microcarous

Hyparrhonia hirta

Commaon thatching gress f Dekgras

Hypoxis acuminats

Hypoxts indifofig

Hypoxis Haidula var rigidiig

Sllver-leaved star Aower / Wilds wlp

Indigastrum burkeatum

ndigofara enens

indigolera oxalidea

| apeirousia sandersani

Blou-angatier

Ledebnuria inguinaia

Ledchouria manginata
Ledebouria revoluts” Common ledebauria
| Leonatls randii Wild dagga / Wildedagga

Lotonenis calyoins

Hairy lotcnonis

L otanonis folinse

Loudetia simplex Fuszat grass / Stingelgras

Meaiinis nervigiumis Brisle leaf red tap f Steckblaarblinkgras
Micrachioa caffra Pincushion grass / Elsgras
Monacymbium carosifforme Boat grass / Bootjiegras

Necrautanenia ficifolis

Nidoralta hofteniotica

Panicum natalense

MNatal panicum / Suurbuifalegras

Farinari capensis sUBsSp Capansiz

Dwarf mobola { Grysappelijie

Pavelfa zevhieri subsp. reyhen

Small-leaved bride’s bush f Fynblaarbruidsbos

Pearsonia cajanifolie subsp cajanifolia

Pogonartivle squarrosa Herring hona orass | Sekelgras

Polygaia hotentotia™” Email purple broom

Protea waiwilachi Honeyscented proiea / Vaalsulkerbos
Raphionacme galpinii T
Fuoifwca hirsuia Small violet bush

Srcabioza colpmbaria

Wild seabioss / Bitterbos

Schizachyrium sanguinelm

Red autumn grass / Rogi herfsgras

Sefaginaila dregei Drege's spike moss / Drege s& stekelmos
Sefago densifiora Kaningstapyt

Senacig covonais Syhossig

Sanesio ivdenburgensis

Bankrupt bush { Bankrothos

Setiphftin Murtosum

weiaria sphacefala var sphacelala

Small creeping foxtail f Kleinkruipmannagras

Sitena boureheilii var, angustifolia

Solanum pandusiforme

Palsoh apple ! Gifappe!

Spornholus stapfianus

Fibrous dropseed / Veselfynseadgras
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SCIENTIFIC NAME

COMMON NAMES

Tephrosia oforgata var elongata
Themeda ardra

| Synocodosfemon pretoriae Drwatf sage bush
| Tagefes minufa* Tall khaki weed / Lang kakiebos
Talinum caffrurr’ Porcuplne root / Ystenvarkwortel

Red grass { Rooigras

Thesitm sp 3
Thesium ulife Besembossie
Tricholagna manachng Blue seed grass / Blousasdaras

Trichoneura grandiglumis var grandigfumis

Small rolling grass / Klein rolgras

Trisfachya refimanni

Bruom trident grass f Besem drieblomgras

Vernonia galpfi

Kwasbossie

Vernonia natatansis’™

Silver vemanla ¢ Silwervernonia

Vernonia oligocephata™

Cape vermonia { Blounaaldetee bossie

Vernoris sfeehelincides

Merophyla retinarss’™

Monkey's tail / Bobbejaanstert

Zaluzianskya elongata

Formie inearis

6.9 Acacia - Celtis disturbed savanna
6.9.1 Compositional aspects and Connectivity

The Acacia — Ceilis disturbed savanna containad many lements of the neighbouring Marikana
Thomveld {Mucina and Rutherford 2005} and was by far the largest study unit on the site. It was
very disturbed by the presence of alien species. Connectivity with natural vegstation existed to
the west. In comparison with the other study units that showed a high species diversity, the
species diversity of the Acacfa — Celfis disturbed savanna study unit was relatively low. Of the
412 plant species recorded on the site 87 were recorded In this study unit Of these, 63 were
indigenous specias. The following numbar of spacies In each life form was noted:

—_— —_—

NUMBER |
SRS ALY ) _| OF SPECIES

Annual & perennial herbaceous specias 41
Tree spacias _ 21
Shiubs and dwarf shrubs ) ]
Grasses 12
Geophyltes 3
Succulents _ 4
Total Ne of species 87

6.9.2 Red- and Orange List specles

The hakitat of this study unit was not suitable for any of the Red List specieg or Orange List
species known to ocowr in the two quarter-degres grid cells.

6.8.3 Medicinal and alien species

Eighteen of the 35 medicinal species recorded on the site and 24 of the 45 allen species
recorded on the site were found in the Acaciz — Celtis disturbed savanna study unit. Of the alien
species, five were Category 1 Declarsd wesds, four were Category 2 Declared invaders and
three ware Catagory 3 Declared invaders.

6.9.4 Sensitivity

The vegetation of this study unit was not considered sansitive.
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Figure &: Dense vegetation in the Acacia - Celtis disturbed savanna.

Tahle 6: Plams racorded in the Acacia — Ceflis disturbed savanna

NV |
SCIENTIFIC NAME CA COMMON NAMES
T
Acacia caffra Cammaon hook thorn / Gewone haakdoring
Acaris decurrens® 2 | Green watlle / Groerwattel
Acacia karrop' Sweet thorn / Saetdoring
Acacia mekanaryion® 2 | Australian blackwood ¢ Australiese swarthout
Acacia nilptice subsp kraussiana Scented pod / Lekkernlikpeul
Acaria gieboriana var woodi Paper-bark thom / Papierbasdoring
Achyranthus aspera var aspera* 1 | €haff flower / Langklits
Afracanthiym Qifillan Valvet rock akier ! Fluweslklipels
Afrocanthivm mundianurm Rock alder / Klipalg
Alog martothii subsp marlathi Mauniain aloe / Bergaatwyn
Araujia sericifara* 1 | Moth catcher / Motvanger
Arfsticda congesta subsp barbicolis Spregding thresawn grass / Witsteskgras
Asparagus siavenfans Wild asparagus / Katdorng
Bidens bipinnaia™ Spanish blackjack / Spaanse knapsekérg!
Bideris pioga* ) Blackjack f knapsekéral
Bonslea anfenntfers Taemesirial orchid / Grandomidie
Campulociiniim macrocephalum® 1| Pom pom weed / Pompombossie
Caflis africana White stinkweood ! Witstinkhout
Cheitanthes involuta var obseura™ involuted lip fem f Lipvaring
Chicrophytum bowkeri
Cirsium vilgare* 1 | Scoich thisile / Skotse dissel
Clematis brachiata™ Traveler's joy / Klimop
Claome monophyla
Commelina alicana var lancispaihe
Commeting benghalenais* Wandening jew / YWandelende joad
Convolvuiug sagitfatus
Conyzs poadocephala
Cosmos bipinnatus® Cozmos { kosmos
Cyathuia of uncimudete
Cynogioszum hispidum Hound's tongue / Cssetongblaar
| Digifaria diagonalis var diagonafis Brown-seed finger grass { Bruinsaadvingergras
Dospyros fycioides subsp guerkel Bushveld Blusbush / Bogveldbloubos
| Dovyalis zayhor Wild apringt { Wilde appe koos
Ehretig rigida subsp narvifolia™* Puzzle bush / Deurmekaarbos
Eleusine corgcana subsp africane Goose grass f Osgras
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INY
SCIENTIFIC NAME GA COMMON NAMES
T

Eragrosiis chioromelas Cury leaf ! Krulblaar
Eragrosfis curvila Wesping love grass / Oulandsgras
Fucalyplug sp* 2 | Gum tree f Bloakom
Euciea crisps subsp crispa’ Blue guarri / Bloughwarrie
Felicia muricata subsp muricsta” White felicia f Blouhauning karocblom
Giadiolus crassioiiyg
Gladitsia fiacanihos* 2 | Honay locust / Driedoring
Gomphocarpus fruticosys subsp fuicosus™ Milkweed { melkbos
Gymnosparia buxifolia” Spikethom / pendaring
Helichirysum desymalium
Hefichrysum rugtiosum™"
Hyparrhenia hirta Commaon thatching grass / Dekgras
Hyparrhenia famba Blue thatching grass / Blou tamboekicgras
ipomoaa ohscura var ohsours Wild peturia £ Wilde patat
Jacsrahidea mimesifoliz™ 2 ! Jakaranda
Lantana rugoga™’ Bird's brandy / Vo&lbrandewyn
Laucas martihicensis Bobbin weed ! Klentalbossie
Lippla javerica’ Fever tea ! Kaorsbossie
Melia azadarach” 3 | Syringa / sefing
Mualinis repens subsp repens Red top graszs
Morus afba® 3 | Common mulberry f Gewone moerbel
Oxafis obliquifolia Sorrel { suring
Favoria burchefli
Pelargomiu lurddum Stalkflowered pelonium / Wildemalva
Ponnisstum clandestinum® Kikuyu { kikoejoe
Fertarchinim insipidm Donkieperska
Physafis angulata® Wild gooseberry / Wilde appeliefia
Poflichiz campesiris Waxbery f teesuikerbossie
Frurnus persica* Feach f persks
Praudfognaphalivm oligandrum
Richardia brasifensis* Tropical richardia / Tropiese richardia
Salvig tiffofia*
Searsia discolor Gwarrie
Searsia lancea Karee / karee

Searsia leplodiciya forrma leplodictya

Mountain kares f Bergkares

Blue currant { Blau taaibosz

Searsia zeyher
Senecip erubescens vey crepidifolius

Selaris sphacefata var sphacalata

Small creeping foxdail / Kleinkruipmannagras

Sida dregai Spider-leg

Sida rhombifolfa subsp rhombifolia Amow leaf Sida { Taagiman
Solanum maurdtianum® 1 | Bugweed ! lulshoom
Sporobolus afficanus Rat's tail dropseed { Tasipol
Tagetes minuis™ Tall khaki wead f Lang kakiebos

Taucrivm triftdum

Koomsbossia

Tragus barteranianus

Commen carrol-seed grass / Gewone
waortelsaadgras

Trinteris agiiitans var aghifana

Biatou

Vierbora bonariensis®

Purple top f Blouwaterbossin

Vernonia ofigocephala

Cape vermonia f Blounaaldetes bossis

Vignia vexiffata var vexilfata®

Narrow-leaved wild pes / Wilde-enjis

Withania somnfara™

Zinnia paruvigna®

Winter chenry / Genaszblaarbossie

Redstar zinnia f Wildejakabregop

Ziziphus mucronata subep mucromata

Buffalothorn { Blinkklaar-wag--n-letjie
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6.10 Hyparrhenia — Richardia veld

€.10.1 Cornpositional azpects and Connectivity

Like the Cld cultivated field study unit at the southernmaost tip of the study site, the Hyparrhenia
— Richardia veld appeared to be old cultivated fields, but differing in species composition and
numbers. As the tite of this study unit suggests, Richardia brasitiensis was one of the dominant
species and formed large patches in the study unit. Of the 412 plant spacies recorded on the
site B0 were recorded in the Hyparhenia — Richardia veld study unit. OF these, 71 were
indigenous species. The following number of species in each life form was noted:

B 1

NUMBER

LIFE FORM OF SPECIES |

Annual & perennial herbaceous species 47

Tree species _ _ 3

Shrubs znd dwarf shrubs &

Gragses 17

Geophytes 5
_Bedges 1

Succulents 1

Total No of species B0

6.10.2 Red- and Orange List specles

The habltat of this study unit was not suitable for any of the Red List species or Orange List
species knawn to occur in the two quarter-dagres grid calls.

6.10.3 Medicinal and alieh spacies
Twelve of the 55 medicinal species recorded on tha slite and nine of the 45 alien species

recorded on the site were found in this study unii. Of the alien species, two were Categary 1
Declared weeds and two were Category 2 Declared invaders.

6.10.4 Sensitivity

The vagetation of this study unit was tot considered sensitive.

Figure 9: Dense patches of Richardia brasifiens!s in the Hyparrhenia — Richardia veld
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Table 7: Plants racorded in the Hyparritenia — Richardia veld

INV

SCIENTIFIC NAME CAT COMMON NAMES
Acacia dagiirens® ' 2 | Green wattlle f Groenwattel
Acacia karroo '~ Sweet thom ! Soetdoring
Acanthosparmum auskale™ Prostrate gtarkur / Kiuipsterklits
Aloe gresthead var davvana -~ Klsinaabym
Aristida congesia subsp congests Tassle threeawn grass § Kalsterstoekgras
Atfirixia alats Wild tea f Bostee
Campioclinium macrocephalum* 1 | Porn pom weed f Pompomboasla
Chamaacrisia mimosoides
Cleonme macuiala
Clearme monophyiia
Claomme rubsfla Pretty lady / Moginggientjie
Commelina africana var afticana
Commeling gficana var krebsiana
Conyza albida* Tall fleabane | Vaalskraalhans
Crinum graninicola Graslelie
Cucuris zayhar Wild cucumber / Wilde agurkie
Cyrodan dactyan Couch grass § Kweek
Cyperus escifenius var esctifentus Yellow nutsedge ! Gesluintjie
Dichilus lebsckioides
Dicoma gnomala subsy anamala ™= Maagbitterwortsl
Dipoma macrosephals
Digitarie dlagonalis var diagonalis EBrown-seed finger grass / Bruinssadvingarmras
Eragrostis chiloromelas Curly leaf / Krulblaar
Eragrostis giuminmifius Gum grass f Gomgras
Eragrostls racermoss Narrow heart love grass / Smalharlesgras
Eriosama burkai var burkei
Eucalyptus sp* 2 | Gum tree { Blogkom
Feficia murcaila subsp muricata” Whits felicia / Blouheuning karooblom
Gisela pharnacioides ver pharnacioides
Gladiolus permeabllls subsp edulis Klainaandliom
Gomphocarpus fiicosus subsp futicosus ™ Milkweed / melkbos
Gomphrena calosicides® : Bachelor's button f Mierbossie
Hedichrysum casspitifium Spesiwondarboom
Helichrysum calffcomum
Halfchrysum rugulosum™
Heteropogon colornus Spaar grass ! Assegaaigras
Hyparrhenia hirta Common thatching grass 7 Dekgras
Hyparrhania tambs Blue: thatching grass { Blou tamboekiegras
Hynoxfs acuminala
Hypoxis moidula var rigithuia Silverdeaved star fiower 7 Wilde tulp
indigofera comoss
Indigafera oxalidea
lpomoea ammane Beespatat
Fohattlia virgats
Lantana rugosa™ Bird's brandy / Vol lbrandewyn
Lippia javanica™™" Fever tes / Koorsbossia
Ledononis calveina Hairy lotononis
Melinis repens subsp repans Red iop grass
Morzonie angustifolia Crang's bill / Angelbrssie
Nemesia friticans Wilde leeubelkie
Nigorells hoflentotics
Panfcum natalonse Natal panicum f Suurbuffalegras
FPefargonium dolormiticun
FPelargoniun funidum ™ Stalkflowered pelonium / Wildemalva
Pentarrhinum insipidum Conkieperske
Forofiz patens Catl's tall f Katstarigras
Fhiyllanthus parvilus var panviue Drve bush { Kleurbossie
Pogonarthria saquerrgsa Heming bane grass / Sakelgras
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SCIENTIFIC NAME g:?r COMMON NAMES
Foiliciia Campastifs Waxbemy / teesuikerbossie
Polygala hottenfotta™ Smail purple bracm
FPreudognaphalivm oligandrum
Plens viltela Marrow-leaved brake ¢ Smalblaar ruigtevaring
Riryrichosia monaphyila
Richardia brasifiengis” Tropieal richardia / Tropiese rchardia
Scabloss columbaria Wild scabiosa f Bitterbas
Schizachymum sanguineum Red autumnn grass [ Rooi herfsgras
Salago doansifora Koningstapyt
Senccio erubagcens var crepidifofius
Senecho inaaguicens Canary weed f Geelgpslag
Seriphium plurmosum Bankrnup bush / Bankrotbos
Sefaria sphacefals var sphacelala Small creeping foxtail / Klelnkruipmannagras
Sida dregel Spider-leg
Sofantm Letitensteind Glant kitter apple ! Giterappel
Sofanim rubstortm { Wildelemoenijie
Selanmum sisymbritfollum* 1 _| Wiid temate / Doringhitterappal
Sporoboius afifcares Rat's tail dropseed [ Tagipol
Trichoneura grandiglumis var grandighimis Small rolling grass f Klein rolgras
Varbona bonariensis” Purple top | Blouwalerbossie
Vernonia poskeena subsgp botswanica
Wahienbergia sp

6.11 Alien thicket

6.11.1 Compositional aspects and Connectlvity

Thig study unit comprised thickets of trees that were dominated by one or two alien woody
species. One such thicket of mainly Popufus afba occurred in the Hypamhenia — Helichrysum
veld. This thicket may conceal a pan, which will be discussed under Wetland vegetation.
Ancther, comprising Evcalyptus sp, occurred in the Acacis — Ceftis disturbed savanna northoast
of Road D1342. Large numbers of Acacia decurrens grew at the western boundary of the study
site on both sides of Road 01342 and thickets of this spacies also meanders through the
townszhip naar the nerthern boundary of tha slte. Of the 412 plant species recorded on the site
12 were recorded in this study unit. Of these, 8 werg indigenous specles, of which most were
grassas. The following number of spacies in each life form was noted:

NUMBER
LFEFORM | oF SPECIES J
| Annuzl & perannial herbaceous species 2
Tree speties _ 4
Grasses 5 _
Geophytes 1
Total No of spacias 12 ﬂ

8.11.2 Red- and Orange List species

The habitat of this study unit was not suitable for any of the Red List species or Orange List
specigs known to ocour in the two guarter-degraa grid calls.

6.11.3 Madicinal and allen species

Four alien tree species, all Caiegory 2 Declared invaders, were recorded in this study unit. No
medicinal species were recorded in the Alien thicket study unit.
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6.11.4 Sensitivity

The vegetation of this study unit was nat considered sensitive.

Figure 10: A Eucalyptus thicket in the Acacia — Celtis disturbed savanna.

Figure 11: Eucalyptus and Wattle thicket surrounding the earthen dam at the end of the
dralnage line.
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Figure 12: Popuius alba thicket that might conceal a wetland in the Hyparrhenia —
Hefichrysum veld

Table 8: Plants recordsd In the Allen thicket

SCIENTIFIG NAKE b GOMMON NAMES

Acacia gdecurreng” 2 | sreen wattls [ Groanwatiel

: N Australian blackwood f Australiess
Arasia melandxyion 2 swarthout
Acalypha angustata Copper leaf { Katpisbogsie
Aristida congesta subsp banbicolis Spresding threeawn grass / Witsteekgras
Cynodaon dacivion Couch grazss / Kweek
Eragrostis chicromelss Curly leaf f Krulblaar
Eragrostis curnvula Weeping love grass / Oulandsgras
Eragrosfis plana Tough lewe grass / Taaipoleragrostis
Eucalyntus sp* 2 | Qum tree { Bloekom
Gladioius crassifolius
Popuius alha* 2 | White poplar / Wiipopulier
Tephrosla semigfabra

6.92 Woetland vegetation

8.12.1 Compositichal aspects and Connectivity

Three, and possibly four, wetland areas accurred an the study site and one within 200 meters of
the northern boundary of the site. The drainage line that runs through the Trachyandra —
Digitaria ridge vegetation south of the township was very disiurbed try the presence of alian
species, particularly Kikuyu graes {(Pennisetum clandestinum). The drainage line flows into an
earthen dam completely surrounded by Fuecslptus sp and Acacie decurens thickets.
Connectivity of this drainage line with other wetland vegatation did not exist.

The second wetland is & pan southwest of Road D1342 in the Acacia — Ceftis disturbed
savanng. This wetland was likewise disturbed with some of the alien species that have invaded
the Acacia - Cellis disturbed savanna alsc occurring in that wetland. Connactivity of this pan
with other wetland vegetation did not exist.
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A thickel of Populus alba, which may conceal a small pan, sccurred in the Hyparmenia —
Hefichrysurm veld.

In eonirast, the wetland in the Moist Eragrostis grassland near the southem tip of the study site
was almost unspeilt. Although the wetland outside, but within 209 meters of, the narthemn
boundary of the site was not surveyed, it appeared to be unspoilt except for the presence of
Verbena bonariensis in rather large numbers.

Cf the 412 plant specles racorded on the site 49 were recorded in the Wetland vegetation study
unit. Of these, 42 werg indigenous species. The following number of species in each life form
was noted:

NUMBER
L lralEesil | OF SPECIES
Annual & perennial harbaceous species _ 22
Trea spacias _ 1
Shrubs and dwarf shrubs .2
Grassas 1M1
Gepphyles 2
| Sedges 11
Total Mo of speciss ) 45

€.12.2 Red- and Orange List species

The habitat of the Wetland vegetation was suitable for the Red List species Trachyandrs
erythrorhiza, which fiowars from September to Movembar, The plant and its spent inflorescence
can be seen without difficulty outside its flowering time. None was found in the Wetland
vegetation during any of the surveys.

The habitat was not suitable for any of the Orange List species known 1o occur in the two
quarter-degree grid cells.

6.12.3 Medicinal and allen species

Four medicinal species were recorded in this study unit. Seven of the 45 alien species recorded
an the site were found In this study unit. Of these, one was a Categery 2 Declared invader.,

6.12.4 Sensltivity

As wotlands form biclogical filters and drainege lines form corrdors for the movement of
spacies, which include pollinators of plant species, all the parts of this study unit were
considered sengitive and should be excluded from devslopment. A wetland specialist should
determine the extent of the three wetland areas on the site and also whether the Populus alba
thicket that occurred in the Hyparrhenia — Hafichrysum veld concealed a wetland and i it doas,
what the extant of the wetland was.
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Figure 13: Drainage line and wetland below the township.

Flgure 14: Earthen dam in tha Moist Eragrostie grassland.

Table 9: Plants recorded In the Wetland vegetation

| My |

SCIENTIFIC NAME CAT COMMON MAKIES
Andropogon chinensis Hairy blue grass / Harigs kougras
Anthropogon SHCTULS Old mean’s beard f Klein wilbaardgras
Berkhsya radula Boesmantietjie
Calamagroslis epigeios var capensis
Chiroria palusins subsp iransvaalensis
Ciclospermum leplophyfium Wild celery / Wildeseldery
Clagivm marscits subsp jamaicense
Commelfina aficana var africans
Cynodon dactyinn Couch grass | Kweek
Cypervs 55 1
Cvperiss 8p 2
Dhyoplaris sthamanfica Buekler farn / Regop skildvaring
Cragrostis gummifiua Gum grass | Gomgras
Erica drakenshergensis
Flara Raport: Klainfortein & Dankerhosek February 2012 34 of 44 pages




SCIENTIFIC NAME ol COMMON NAMES
Ecalyptus sp* 2 | Gumirea / Bloekom
Fimbvistylis camplanata
Fufrang pubaseens var, gubescens
Gladiolus sp
Gnidia microcaphala Basamhossie
Halichrysum aureomiens’ Galden everlasting / Coue sewejaartiie
Helichrysum difffeila Everasting / sewejaartia
Halichrysiym drageahum
Hypericum lafandii Spindly hyperigum ¢ Laland s sinfianskruid
imparata cyindrica Cottomwool grass / Donsgras
Jamasbrittenia aurariieca Cape saffron / Saffraanbossic
Junicus fematopfiviug
Juncus sp
Kylfinga erecla var erects Green bulbton sedge / Greenknogp biesie
{ eersia hexandrs Wild rice grass / Wilderysgras
Monopsis decipians Butterfly lobalia f Skoenlapperplant
P Lanca leaved waxberry /
Morzfle serete Smalblzgnveshessie
FPaspatum ditatatum*® Common paspalum / Gewong paspalum
| Peisrgomum funidum StalkAowered peioniurn / Wildemalva
Pgninisgium clandestinum® Kikuyu f kikoejoe
FParsicaria attenuala subgp afvicana Bristly snake root / Slangwarte!
Persicana lapathifolis™ Spotted knotweed / Hanakam
Pyenosfachys raticilala
Pycreus 5p
Ranuncuius multifidus™ Common buttercup / Gealbotterblom
Rhwvnchospora Grownid
Rorippa nudiuscifs
Schoenoplechus corpmbosis
SENeCiv consanguineus Starvation seneci/ Hongerbos senecio
Seriphium plumosiim Barknupt bush ¢ Bankrothas
Selaria incrassata Vlei bristle grass ! Vieimannagras
Sefara pumila Garden bristke grass f Tuin mannagras
Typha cepengis™ Bulrush / papkuil
Verbana bonarfensis” Purpla top / Blouwatebogsie
| Verbona sp*®

6.13 Hyparrhenia — Helichrysum veld
8.13.1 Compositional aspects and Connectivity

This study unit comprised disturbaed grassland that had nat been bumned for soma tme. The
canopy cover was thick with grass and other dred herbaceous plants, particularly Hefichrysurm
rugisfosum. A thicket of Populus albs, which may conceal a small pan, occumed in the
Hyparmhenia — Helichrysum veld. A wetland specialist should determine whether the Papulus
alba thicket concealed a wetland and if it does, what the extent of the wetland was. Of the 412
plant species recorded on the site 47 were racordad in this study unit Of thesa, 42 were
indigenous species. The following numbar of specles in each life form was noted:

NUMBER
S I | OF SPECIES |
Annual & perennial herbaceous species .27
Trea spacies 4
Shrubs and dwarf shrubs 5
Grasses ' 4
Geophytes i 7
Total Mo of species 47
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§.13.2 Rad- and Orange List species

The habitat of this sludy unit was not suitable for any of the Red List species, but was suitable
for the Orange List Hypoxfs hemerocaflidea {(African potato), which was found sparsely
scattered in the Hyparrhenia — Helichrysum veld.

6.13.3 Medicinal and alien species

Thinteen of the 55 medicinal species recorded on the site and five of the 45 alien specigs

recorded on the site were found in the Hyparrhenia — Holichrysum veld study unit. OF the alien
species, ona was a Category 1 Declared weed.

8.13.4 Sensitivity

The vegetation of thiz study unit was nat considered sensitive.

Figure 15: Dense grass cover in the Hyparrhenia — Hellchrysum veld.

Table 10: Plants recorded in the Hyparrhenia — Helichrysum veld

INY
SCIENTIFIZ: NAME CA COMMON NAMES
T

Acacia caffra Comman hook thom / Gewene haskdering
Acacia Karrog'™ Sweet thorn | Soetdoring

| Alysicarpus rugosus subsp perennirufus Pioneer fodder plant
Campiioclinium macrocephalum® 1 | Pott pom weed { Pompombossie
Chamaacrista mimosofides
Cheilsrdhes vinidis var glavca Blue cliff brake / Blou kransruigtevaring
Clemnafis brachiala® Traveler's joy / Klmop
Conyza aibids™ Tall fileabane { ‘Vaalskraalhans
Crotsdaria brachyearpa Jaagsieklebozsie
Cucumis zeyher Wild cucumnber / Wilde agurkle
Cychium adonanse Ink plant { Inkblom
Ehrefia rigide subsp narvifolia™ Puzzle bush ! Deurmekasarbos
Efepharforrhiza elephanting™— Elephant’s root / Olifantswortel
Eragrostis chioromelas Curly leaf { Knulblaar
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INV
SCIENTIFIC NAME CA COMMON NAMES
T
| Eragrosiis curviia Weeping love grass / Oulandsgras
Eviagema burkef var burkei
Erfosema cordalium
Eulgphia sp Ground erchid / Grondorgices
Cladfiofus crassifofius
Gladiolus deleni subsp deleri” Wikl gladiolus [ Wildeswaardelis
Halichrysum nudifolium var rudifolium™ Hottentot's tea / Hottentotstes
Helichrysum rugalfosum”
Harmannia depressa” Creeping red Hermannia / Rooigpslag
IHibigcus micracenpus
Hyparhenia irta Commen thatehing grass f Dekgras
Hyparrhania lamba Blua thatching grass / Blou tambaoekiagras
Hypoxis hemeracallidea African potato / Gifbel
Hypoais of fongifalia i
Hyvpoxis dgidufa var vigiciia Silverdeaved star flower £ Wilde tulp
Indigofers cxalides
fenmigeg fa*
Lippia javarnica " Fever tea f Koorsbossie
Lotonariz calicina Hairy lobonenis
Danoétera felraplera® White evenlng primmose / Witaandblom

Fleciranthis madagascarienss var ramosior

Frunus persica™

Peach { perske

SECHNONG $p

Sonecio affinis

SEEC erubescens var crapidifonius

Seriphiurn plirmosum

Bankrupt bugh f Bankrotbos

Sonchus dregeanus

Tephrogia semigiabra

Tewcrum iriffdum Koorshossle

Verbena bonariensis® Purple top / Blouwaterbossia
Vernonia ofiqocephala™ Cape vernonia / Blounaaldetee bossle

Vigra unguicufala subsp stenophyiia
Vigna vexilota var vexfiiats®

Narrow{eaved wild pea / Wilde-arjie

6.14 Hyparrhenia — Eragrostis grasslanc

6.14.1 Compositional aspects and Gonnectlvity

The species diversity of this study unit was low, suggesting that it might be an old cultivated
field Ihat have in the past been planted with pasture grasses, speciflcally Eragrostis chioromeias
and Eragrostis curvula as was apparently done an the neighbourling property to the aast where
catfle grazed in planted pasture between circular maize fislds. Shrubs occurred sparsely in this
study unil. Connectlvity with neighbouring natural grassiand did not exist. Of the 412 plant
species recorded on the site 38 were racorded in the Hypamrhenia — Eragrostis grassland study
unit. Of these, 33 were indigenous species. The following numbar of species in each life form

was noted:

NUMBER |
. OF SPECIES _

Annual & perennial herbacecus species 29

Shrubg gnd dwarf shrubs 3

Grasses 3

Geophytes 3

Total No of spacies 38
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6.14.2 Rad- and Orange List species
The habitat of this study unit was not suitable for any of the Red List species, bul was sultable
for the Orange List species Fucomis attumnalis {Pineapple flower) known to occur in the
quanter degrea grid cells. None was, howeayer, found.

6.14.3 Medicinal and alien species

Ten of the 55 medicinal species recorded on the slte and five of the 45 alien species recordad
on the site were found in this study unit. Of the alien species, ons was & Category 1 Declared

wicad,

6.14.4 Sensitivity

The vegetation of this study unit was not considered sensitiva.

Figure 16: Hyparrhenia — Eragrostis grassiand.

Table 11. Plants recorded in the Hyparrhenia — Eragrostis grassland

SCIENTIFIC NAME

COMMON NAMES

Achyranthug aspera var aspera*

Chaff flowsr { Langklits

Afrosciadium magafismontanum”

Wil parslay { Wildepictersizlie

Anthosparmum rigfidum subsn rigidum

Chamaecrisis mimosoidas

Cornvza albida”

Tall fimabane f Yaalskrealhans

Coryza pinngla

Corchorus comfusus

Cosmos bipinnatus™

Cosmos f kosmos

Diospyras fycinides subsp guerksi

Bushvaid blusbush ¢ Bosveldbloubos

| Eragrostis chioromelas

Curly leaf { Krulblaar

Eragrostis curvils

Gladioles crassifolius

Weaping Iove grass / Qulandsgras

Heiichrysum nudifolivm var nudifolium™ Hetteniot's tea / Hottentatstee
Helichrysurn rugulosunr ™

Hermannia degressa™ Creeping rad Hermannia / Rooiopsiag
Hyparrhenia firls Commen thatching grass / Dekgras
Hypouxis iridifolia
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SCIENTIFIC HAME COMMON NAMES

Hypoxis rigidula var righiula Silver-leaved star igwer / Wilde tuip
ipomoes orassipngs var crassipes”” Leafy-flowerad |pomoea f Wildewinda
Kohsutia amatymbica” Tremble tops

Kohaviia virgats

Leucas martinicensiz Sobbin wead / Kleintolbossie
Linpia javanica ™ Favar taa { Koorsboszie

Monsornia angusiifolia Crane's bill / Angelbossie
Partarrhinum insiidum Dornkigperske

Polvgala sp

FEhmnchosia fotta var folla Yellow carpet bean / Tottabossie
Salvig Miifolla

Srablosa columbaria’™” Wild scabiosa [ Bitierbos

Senecio afinis

Sida spinasa var spinasa

sSofanum penduriforme Falgon apple ! Gifappel

Sonchus wilmsii Milk thise f Meliidizsal

Tephrosia semiglabira

Thesium sp |

Verbana bonariensis™ Furple top f Blouwsterbossie
Vernonia oligocephala’™ Cape vernonia / Blounaaldetee bossia
Vigna vexillata var vexilata’ Marrow-lcaved wild pea / Wilde-srljie

6.15 Moist Fragrostis grassland
6.15.1 Compositional aspects and Connectivity

This study unit comprised natural moist grassland with a wetland on its westemn boundary. Its
percentage of herbaceous plant was remarkably high. Connectivity with natural graszland
existed to the west. Of the 412 plant species recorded on the site 63 were recorded in the Moist
Eragrostis grassland. Of these, 55 were indigenous species. The followlng number of species in
each life form was noted:

NUMBER
LIFE FORM OF SPECIES
| Annual & perennizl herbageous species 42
Shrubs and dwarf shrubs 5
Grasses _ 8
Geophytes 7
Total No of specles 63

6.15.2 Red- and Orange List species

The habitat of the Moist Eragrostis grassland was suitable for the Red Lis! species
Argyrolobium campicola, but none was cbhserved during the surveys.

The habliai of this study unit was suitable for the Orange List species Eusomis autumnalis
{Pineapple flower) and Hypoxis hemerocailidea (African potato), ihe latter of which was found
sparsely scatterad In the Moist Eragrostis grassland.

6.15.3 Medicinal and alien species
Eleven of the 55 medicinal species recorded on the site and eight of the 45 alien species

recordad on the site were found in this study unit. Of the alien species one was a Catagory 1
Declared weed.
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§.15.4 Sensltivity

The vegetation of this study unit was not considered sensitive, but because the wetland

vegetation encroaches into this study unit, a wetland specialist should determine the extent of

the wetland.

Figure 17: Moist Eragrostis grassland.

Table 12: Plants recorded in the Molst Eragrostis grassland

SCIENTIFIC NAME COMMON NAMES —_|
Afrosciadium magalismontanum’ Wild parsley / Wildepietersiclie N
Alysicarpus rugosus subsp perennirifus Plonesr fodder plant

Anthospermum Hafdum subsp rigidum

Aristaz forufnsa

Campuilociinium macrocephalum®

Aristida bipariita Rolling grass { Grootrolgras
Astleplas sp
Brachiaria eruciformis Sweet signal grass / Litjies-sinjaalgras

Pom pom weed / Poimpombossie

Chamaecrista mimosoides

Ciclospermum lapiophpiium

Wild celery { Wildeseldery

Coichicurn melanitioides var melantiaidas Fajama flower / Pefrysbom
Conyza godocaphala
Corchorus confusus
Crabbes hirsuta™ Prickle head
Crofafaria brachycarpa Jaagsickiebossie
CucLmia myriocarpus subsp myiocannus
| Diaspyras frcloidas subsp guerkef Bushveld bluebush / Bogveldbloubos
Dipcadi viride Elymuintjie
Drimis depressa
Eragrostis chioromelas Cury leaf 7 Krulblasr
Eragroatis gummifiua Gum grass { Gomgras
Fragroslis plana Tough love grass [ Taaipoleregrostia
Eragrostis kchophors Hairy love grass / Harige-pluimgras
Eriosema salignim Na:rrm-.r—leaved Eriosema f Smalblaar
Erfpsema
Gaigeria burkoi subsp burked var burker Vermeersiektebossie
Gladiolus crassifoliug
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SCIENTIFIC NAME COMMON NAMES
Gladiclus sp
Gomphoearpus futicosus subsp fdicosus’ Milkweed / melkbos
Haplocarpha scaposa False gerbera { Tonteldoosbossis
Halichrysumn dregeanum
Helichrysum nudifolium ver nudifolium™* Hottentat's tea / Hottentotstee
Halichrysum rugulasum™
Hermannia coccocarpa
Hermannia depressa™ Creeping red Hermannia / Rociopslag
Heteropogon contortus Spear grass { Assegaalgras
Hibiscus infonum® Bladder hibiztus ! Teblansbossie
Hyparrhenfa hirta Common thatching grass f Dekgras
Hypochaerts radicata” Hairy wild lefiuce f Harige skaapslaai
Hypoxis hemerccailicea = Afican potato | Gifbol
indigofara oxalidea
Inomuoea bathveolpos ] Veldsambrochjies
ipomoea crassipes var crassipes”” Leafy-flowared Ipamaoea / Wildewinde
Jamesbnitenia aurantiacs Cape gaffron / Saffraanbossie
Kohaulis ematymbica’ Trémble tops
| cfonoris foliosa ]
Mimuius gracifis Wild monkey flower
Messes solinzi
Nilovalfa anomala
Oenofhera rosegt Pink evening primrose { Pienk aandblom
Oangthers airaptara” White evening primrose / Witaandblom
Paspalium dilatatum® Comnmon paspalum / Gewong paspsium
Polygala holtentotta™ Small purple broom
Ranunculus multifidus™ Common butercup § Gealbolterblom
Salvig runcinota Wildesalhe
Sefego feruiolia
Senecio erubascens var crepidifoliss
Seriphium plumosum Bankrugt bugh ! Bankrotbos
Sesbatva bispinoss var bispinosa*
Sida dregel Spiderleq
Sofanum pandurifore Foizan apple { Gifappel
Sanchius witmsi Milk thistte { Melkdisseal
Vernonia oiigacephala Cape vemghia | Blounaaldetee bossie
Wahienbergia denitfculala var fransvaalensis

6.16 Mixed alien and indigenous vegetation

6.16.1 Compasitional aspects
This study unit comprised natural vegetation and omamental plants in the gargens of the

tewnship and around the residences on the rest of the study site. A survay of the gardens was
not deemed necessary.

6.16.2 Red- and Orange List spoecies

The habitat of this study unit was not suitable for any of the Red List species or Orange List
gpacias known to eccur in the two quartar-degree grid cells.

§.16.3 Sensitivity

The vagetation of this study unit was not considered sensitive.

Flora Report: Kieinfantein & Donkerhoek February 2012 41 of 49 pages



6.17 Cultivated fields

8.17.1 Campositional aspects and Connectivity

The high proportion of grasses, the presence of many annual species and the abhsence of
perennial plants such as geaphytes and woody spacies suggest that this study unit might have
been a cullivaled field in the past. The specles diversity of this study unit was low. Of the 412
plant gpecies recorded on the site 42 were recorded in this study unit. OF these, 28 were
indigenous species. The following number of species In each |ife form was noted:

NUMBER
! 21l OF SPECIES |
| Annual & perennial herbaceous species 29
Shrubs and dwarf shrubs 1
| Grasses 11
_Sedges 1 |
| Total No of species _ 42 |

5.17.2 Red- and Orange List species

The habitat of this study unit was not suitabla for any of the Red List species or Qrange List
species knawn to cecur in the two quarter-degraes grid cells.

6.17.3 Medicinal and alien species

Four medicingl species were recorded in this study unit. Fourteen of the 45 align species
recorded on the site were found in this study unit. None of these species were declared invader

plants.

6.17.4 Sensitivity

The vegetation of thig study unit was not considered sensitive.

Figure 18: Old cultivated fleld In the southarn tip of the study site.
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Table 13: Plants recordad In the Cultivated fields

SCIENTIFIC NAME COMMUON NAMES
Acanthaspermum australe* Piogtrate starbur f Kruipsterklits
Amararihius daffoxus™ Perennial pigweed / Meerjarige misbredie
Arisifda agscensionis subsp adscenscions Annual threeawn f Eenjarige steakgras
Arfstida conpesta subsp barbicollis Spraading threeawn grass / Witsteakgras
Bidane bipinnata® Spanish blackjack ! Spagnse knapsokirne|
Bidens pifose™ Blackjack / knapaekare|
Clearme monaphyiia
Commalina afficana ver afticana
Conyza albida* Tall fleabane { Vasiskraalhans
Conyzae podocephala
Cosmas bipinnafug™ Cosmos f kosmos
Crotalaria brachycarpa Jaagsiektebossia
Cymbopogon nardus Giznt furpentine grass f Reuse tetpentyngras
Cyniadon dacivion Couch grass f Kweak
Cyperis escifemus var esculentus Yellow nutsadge f Geeluintjie ]
Eragrosiis chfcromelas Curly leaf f Krulblaar
Eragroshis plans Teugh love grass / Taalpoieragrostis
Felicia nuriceta subsp muricata’ White felicia / Blouheuning karoablom
Gigekia phamacioides var pharmacioides
Gomphocarputs frulicosus subsp futicozus™ Milkwaad / melkbos
Gomphrena celosioides’ Bachelors buttan f Mierbossie
Helichrysum nudifolium var nudifolfum™ Hottantot's tea / Hettentotatas
Helichrysum rugiuloswm™”

Hiblscus biomem® Bladder hibscus [ Terblansbgssie i
Hyparrhenia hirta Commeon thatching grass f Dekgras

Ryparmheria tamba Blue thatching grass / Blou lamboekiegras
Hypocheeris radicata® Hairy wild lethuce / Harige skaapslaai

Meiinis repens subsp repens Red top grass

Monsonia anqustifofia Crane's bill / Angelbossie

Nemesis frificans Wilde lesubekkie

Nidorelfa hoftenictica

Paspaium dilstatum™ Comman paspalum / Gewone paspalum
Richardia brasiienais® Tropical richardia ! Trepiese richardia

Salvia runcinata Wildesalia

Selago dersifiora Koningstapyt

Senecio consanguineus Starvation seneci / Hongarws senecio

Sesbania bispinoss var bispinosa®

Sonchus wilmsi Milk thistle f Melkdisss|

Sporobolus africanus Rat’s tail dropseed / Tasipol

Tageles minuts® Tall khaki weed / Lang kakiebos

Lirsinis narna subsp feptophyplia Magriet

Verbens bonariensiz* Purple top f Blouwsaterbossie ]

Tan Wik, B-E_, Van Cudishoom, B. & Ganicke, M, 2002,
TiWatt, J.M. & Brever-Brandwiik, M.G. 1962,

¥ pooley, E. 1968,

Uyan Wk, B. & Van Wyk P, 1997,

7. FINDINGS AND POTENTIAL IMPLICATIONS

The typography of this study site resulted in very varied vegetation types: from mountainous
terrain with montane type flora 1o flat plains with thormveld and grassland. Twelve study units
ware identified. The habitat of the varicus study units was suitable for four Red List specias, one
of which wasg found in large numbers in the Trachyvandra — Digitaria ridge vegetation on the
crest of the Magafasberg.

The vegetation on the crest of the Magaliesberg, except the Arslida — Serphium plateay
grassland, was consldered sensitive and the apparent uncentrolled use of the open space by
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parsans with off-road motorbikes was deemed detrimental to the flora in gensral and the Red
LIist species in particular and may lead to the ersdication of some of the plants.

8. LIMITATIONS, ASSUMPTIONS AND GAPS I[N
KNOWLEDGE

The site was visited al the end of summer when plants were becomihg domant and some
grasses were starting to loose their inflorascences (e.q. Blionuris muticus).

Although the survey was done during the flowering time of the very elusive Red List Ceropegia
decidua subsp preforiensis, the habitat was very suitable for this species and it must be
assumed that they also occur in the Trachyandra — Digitaria ridge vegetation.

9. RECOMMENDED MITIGATION MEASURES

The following mitigation measures are propossd by the specialist;

« Where possible, trees naturally growing on the site should be retained as part of the
landscaplng. Measures to ensure that these trees survive the physical disturbance from
the development should be implemented. A tres surgeon should be consulted in this
ragard.

« Garden refuse should be collected snd dumpac at a central dumping site where it can
be composted. Dumping of any garden refuse, including Kikuyu grass cuitings, at any
other placa, e.g. in the veld, should bo strictly prohibited.

The following mitigation measures were developed by GDARD {Diractorate of Nature
Caonservation, GDACE, 2008 and 2009) and ares applicable to the study site. Where approprate,
Galago Environmental's specific elaborations are given in brackets,

e An appropriate management authority (e.g. the body corparate} that must be
confractually bound to implement the Environmental Management Plan (EMP) and
Racord of Decision (ROD) during the operational phase of the development should be
identified and informed of their responsibilities in tarms of the EMP and ROD.

* Al arcas designated as sensitive in a sensilivity mapping exercise should be
incorporated into an open space system. Development shouid ba located on the arsas
of lowest sansitiity.

o Development structures should be clusterad as c¢lose as possible to existing
devclopment,

+ Tha open space system should be mamaged in accordance with an Ecological
Management Plan that complies with the Minimum Requirements for Ecofogical
Management Flans and forms part of the EMP.

* The Ecological Managemant Pian should:

0 Include a fire management programme to ensura persistence of grassland

o include an ongelng monitoring and eradication programme for all non-indigenous

species, with epecific emphasis on invasive and weedy species

0 include a comprehensive surface runoff and storm water management plan,
indleating how all surface runoff generated as a result of the development {during
both the construction and operafional phases) will be managed (e.g. aificial
wetlands / storm water and flood retention pends) prior to entering any natural
drainage system or wetland and how surface runoff will be retained outside of any
demarcated bufferflood zones and subsequently released to simulate natural
hydrological conditions

gnsure the persistence of all Red and Qrange List spacies

include a moenitoring programmae for all Red and Orange List species

facilitate/zugment natural ecological processes

provide for the habitat and life history needs of important poliinators
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o minimize arficlal edge effects (e.g. water runoff from developed areas &
application of chemicals)

0 include a comprehensive plan for limited recreational development {trails, bird hides
etc.) within the open gpace syste

0 include management recommendations for neighbouring land, especially whare
correct management on adlacent land is crucial for the long-term persistence of
eensitive species presant on the development site

¢ result in a report back to the Directorate of Nature Conservation an an annual basis

0 Investigate and advise on appropriate legislative tools (e.g. the NEMA: Protected
Arcas Act 87 of 2003} for formally protecting the area (as well as adjacent land
whare it is crucial for the long-term persistence of sensitive epecies present on the
development sits)

» The open space systemn shculd be fenced ofl prior to construction commencing
(including site clearing and pegging}. All construction-related impacts (including service
rmads, temporary hausing, temporary ablution, disturbance of natural habitat, storing of
equipment/building materialsfvehicles or any other activity) should be excluded from the
open space system. Access of vehiclas to the open space system should be prevented
and access of peopla should be controlled, both during the censtruction and operational
phases. Movement of indigenous fauna should however be allawed (i.e. no solld walls,
2.3. through the srection of palisade fencing).

» Information boards should be erected within the development to inform residents of the
presence of Red / Orange List specias, their identification, conservation status and
importance, biology, habitat requirements and managemant reguirernents.

«  Only indigencus plant species, preferably species thal are indigenous to the natural
vagetation of the area. should e used for landscaping in cormmunal sreas. As far as
possible, plants naturally growing on the development site, but would otherwise be
destroyed during clearing for devefopment purposes, should be Incorporated into
landscaped aréas. Forage and host plants required by pollinators should alse be
planted in landscaped areas. .

e In order to minimize artificially generated surface stormwater runoff, total sealing of
paved areas such as parking lots, driveways, pavements and walkways should be
avoided. Permeable material should rather be utilzed for these purposes.

* The crossing of hatural drainage systems should be minimized and only constructed at
the shortest possible route, perpendicular to the natural drainage system. Where
poesible, brdge crossings should span the entire strelch of the buffer zone (see
Sensitivily Mapping Rulss for Biodiversity Assessments for buffer zone requirements).

¢ Rehabilitation of natural vegetation should proceed in accordance with & rehabilitation
plan compiled by a specialist reglstered In terms of the Natural Scientific Professions
Act (No. 27 of 2003} in the fiald of Ecological Science.

10. CONCLUSION

To lessen the impact of the development on the vegetation of the site, great care should be
taken fo group residences on smafler lots in certain areas, rather than spreading them out over
large areas. Roads, footpaths, services etc should be censtructed with great care.

The vegatation of the Trachyendra - Digitara ridge vegetation, the Eragrostis — Frolea
wehwitschii grassland and the Wetland is deemed sensitive and shauld be excluded from the
development and where possible, these areas must be connected to othar natural grassland
areas on the naighbouring properties to faciitate connectivity. Dumping of builders' rubble and
garden and other waste in the areas earmarked for exclusion musl be prevented, through
fencing or other managemant measures. These areae must be properly managed throughout
the lifespan of the preject in terms of fire, eradicalion of exotics efs. fo ensure continuous
biodiversity.

All Category 1 Declared Weeds and Category 2 and 3 Declared Invader species must be
remaovad from the site.
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Figure 19: Vegetation sensitivity map
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ANNEXURE A: Red— and Orange List* plants of the 2528CD & DC gq.d.g.c.

Annexure A and B are confidential and may not be made available to the public .
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Flower ] . Prigrity Consery PRESERCE
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4 Has been recordded from the famm an which the study site is situated / within 5km of the study site.
Should suitable habitat be presant, it is highly likely that this species occur on the study site.

ANNEXURE B
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Coordinates of the Red List species Adromischus umbraticola subsp umbraticola
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1. INTRODUCTION

Galago Environmental CC. was appointed by Bokamosa CC on behalf of the
Kleinfontein Boerebelange Kodperatief Bpk to undertake a mammal habitat and
species diversity assessment for Portions 31 and 38 and the Remainder of the farm
Kleinfontein 368-JR and Portions 14, 63, 67 and 68 of the farm Donkerhoek 365-JR,
scheduled for development into an estate with residential properties, open spaces,
game park etc. The 880 ha cooperative property is being developed as an
environmental and cultural conservation asset, but which incorporates restricted
residential opportunities.

This report focuses on the reigning status of threatened and sensitive mammals likely
to occur on the proposed development site. Special attention was paid to the
qualitative and quantitative habitat conditions for Red Data species deemed present
on the site, and mitigation measures to ameliorate the effect of the development is
suggested. The secondary objective of the investigation was to gauge which
mammals might still reside on the site and compile a complete list of mammal
diversity of the study area.

2. SCOPE AND OBJECTIVES OF THE STUDY

e To qualitatively and quantitatively estimate the significance of the mammal
habitat components and current general conservation status of the property;

¢ Comments on ecological sensitive areas;

e Comments on connectivity with natural vegetation and habitats on adjacent
sites;

e To provide a list of mammals which occur or might occur, and to identify
species of conservation importance;

e To highlight potential impacts of the proposed development on the mammals
of the study site, and

e To provide management recommendations to mitigate negative and enhance
positive impacts should the proposed development be approved.

3. STUDY AREA

The study site (2528CD) is located east of Pretoria and abuts the N4 towards the
north and is a short distance west of the R515. Collectively it is managed as the
Kleinfontein Bavaria under the auspices of the Kleinfontein Boerebelange
Kodperatief Bpk. It is in a rural setting and surrounded by agricultural properties with
a variety of foci.

The study site comprises a number of adjoining properties. Activities range from the
190 ha game camp, open areas, smallholdings and individual residential properties.

The topography of the site is that of typical Highveld Grassland undulating plains.
Floristically it falls in the Rand Highveld Grassland and Gold Reef Mountain Bushveld
veld types as defined by Mucina and Rutherford (2006).

The site is bisected by a railway line to the south, and the Rhenosterfontein Road
towards the north. The northernmost portion of the study site is the main focus of the
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development and has a high-density housing complex to the north-west (333 building
plots set aside). The latter is located on a modest quartzite plateau. At the southern
base of the plateau is a drainage line fed by perennial fountains and with three
manmade dams. A number of freestanding residences were constructed on some of
the 50 erven set aside along the foot of the slope. The plain between the base of the
escarpment and the Rhenosterfontein Road consists of savannah veld. This entire
area is enclosed by a game fence.

A number of smallholdings to the south of the Rhenosterfontein Road form the
middle portion of the study site. Individual properties are fenced with normal
agricultural wire fences.

There are no bat caves on the site, but presumably there are ample roosting sites in
structures of civilization for the bats listed in Table 1.

The following GPS coordinates spatially define the site:

252 48.605’S; 28° 29.724’E at the base of the escarpment

252 49.150'S; 282 30.305’S on the Rhenosterfontein Road at the eastern border
25°48.335’S; 28° 28.981’E on the Rhenosterfontein Road south the built-up section
252 50.801’S; 28° 30.433’'E where the railway bisects the southern border of the site
25°51.401’S; 282 30.490'W at the westernmost point of the site

| Portlon 31 3 55 aonl the Reanaieer of e fani Klalifaaiells 360 ated Portion 1, 63, 67 aiil 6507 1l falm Donkeoal 365 SR ‘ t

— il st

Figure 1: Locality map of the study area
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4. METHODS

An eight hour site visit was conducted on 26 March 2011 and again on 23 April 2011.
During these visits the observed and derived presence of mammals associated with
the recognized habitat types of the study site, were recorded. This was done with
due regard to the well recorded global distributions of Southern African mammals,
coupled to the qualitative and quantitative nature of recognized habitats.

The 500 meters of adjoining properties was scanned for important fauna habitats.

4.1 Field Surveys

During the site visit mammals were identified by visual sightings through random
transect walks. No trapping or mist netting was conducted, as the terms of reference
did not require such intensive work, although in terms of Anonymous (January 2009)
this may be required later. In addition, mammals were also identified by means of
spoor, droppings, burrows or roosting sites. Locals were interviewed to confirm
occurrences or absences of species.

Three criteria were used to gauge the probability of occurrence of mammals on the
study site. These include known distribution range, habitat preference and the
qualitative and quantitative presence of suitable habitat.

4.2 Desktop Surveys

As the majority of mammals are secretive, nocturnal, hibernators and/or seasonal,
distributional ranges and the presence of suitable habitats were used to deduce the
presence or absence of these species based on authoritative tomes, scientific
literature, field guides, atlases and databases. This can be done with a high level of
confidence irrespective of season. During the field work phase of the project, this
derived list of occurrences is audited.

The probability of occurrences of mammal species was based on their respective
geographical distributional ranges and the suitability of on-site habitat. In other
words, high probability would be applicable to a species with a distributional range
overlying the study site as well as the presence of prime habitat occurring on the
study site. Another consideration for inclusion in this category is the inclination of a
species to be common (= robust), i.e. normally occurring at high population densities.

Medium probability pertains to a mammal species with its distributional range
peripherally overlapping the study site, or required habitat on the site being sub-
optimal. The size of the site as it relates to its likelihood to sustain a viable breeding
population, as well as its geographical isolation is also taken into consideration.
Species categorised as medium normally do not occur at high population numbers,
but cannot be deemed as rare.

A low probability of occurrence will mean that the species’ distributional range is
peripheral to the study site and habitat is sub-optimal. Furthermore, some mammals
categorised as low are generally deemed rare.
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4.3 Specific Requirements

During the visit the site was surveyed and assessed for the potential occurrence of
Red Data and/or ridge and wetland-associated sensitive species such as:

Juliana’s golden mole (Neamblosomus juliana), Highveld golden mole (Amblysomus
septentrionalis), Rough-haired golden mole (Chrysospalax villosus), African marsh
rat (Dasymys incomtus), Angoni vlei rat (Otomys angoniensis), Vlei rat (Otomys
irroratus), White-tailed rat (Mystromys albicaudatus), a number of shrews such as the
Forest shrew (Myosorex varius), Southern African hedgehog (Atelerix frontalis), a
number of bats such as the Short-eared trident bat (Cloeotis percivali), African
clawless otter (Aonyx capensis), Spotted-necked otter (Lutra maculicollis), Marsh
mongoose (Atilax paludinosus), Brown hyena (Parahyaena brunnea), etc.

5. RESULTS

Global mammal distributions correlate well with biomes as defined by Acocks (1953),
Low and Rebelo (1998), Knobel and Bredenkamp (2005) as well as Mucina and
Rutherford (2006). However, the local occurrences of mammals are more closely
dependent on broadly defined habitat types, in particular terrestrial, arboreal (tree-
living), rupiculous (rock-dwelling) and wetland-associated vegetation cover. It is thus
possible to deduce the presence or absence of mammal species by evaluating the
habitat types within the context of global distribution ranges. Sight records and
information from residents or knowledgeable locals audit such deductions.

Mammal Habitat Assessment
All four major mammal habitats are present on the site.

The terrestrial habitat is by far the largest. It is prevalent on the grassland plateau
towards the N4 and the section south of the railway line and the lush stand of grass
offer excellent habitat for small terrestrial mammals. Terrestrial habitat in fact also
extends to the ground storey of the arboreal habitat, but is inclined to have a sparser
stand of grass as result of the shade effect of the tree canopy. Termitaria were
recorded; this is significant since some vertebrates use moribund termitaria as
refuges, such as dwarf shrews and pygmy mice.

The arboreal habitat is common on the lower-lying valleys at the base of the
escarpment and the smallholdings south of the Rhenosterspruit Road. Acacia trees,
karee and white stinkwood trees predominate. Although this habitat type cannot be
regarded as ideal for Thallomys (tree rat) species, they are assumed to be present in
the extensive range of the arboreal habitat on the site. Species such as SA galagos
and savannah dormice are also likely occupants. The stand of trees is rather dense,
which could be indicative of a low incidence of veld fires (which is conducive for
terrestrial habitat offering refuge and nourishment on a more sustained basis).
However, the exotic invaders such as wattles, seringa and Eucalyptus are not
deemed part of the arboreal habitat since mammals avoid these (with the occasional
exception of galagos). The proteas along the slopes of the escarpment do not
contribute significantly to the requirements of arboreal mammals. Unfortunately
Kikuyu escaped and is rampant inside the fence along the Rhenosterfontein Road.
Although Kikuyu is excellent habitat for small mammals, this situation constitutes an
environmental management challenge.
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The rupiculous habitat is well developed on the plateau and escarpment slopes on
the northern section of the site. Ample nooks and crannies are available for
Namaqua rock rats, rock dormice and rock elephant shrews. However, it would
appear that this habitat type of the site is not suitable for dassies.

The wetland habitat is restricted to the drainage line, also located on the northern
section of the site. The drainage line is fed by rainwater, but also by fountains
(Anonomous, 2009). Three dams were constructed in the drainage line to stabilize
availability of water. The wetland vegetation along the banks of the drainage line and
especially the dams form good habitat for moisture-reliant species such as vlei rats
and shrews.

There are no bat caves, but some of the buildings on the site are likely to harbour
colonies of the species listed in Table 1.

The 500 meters of adjoining properties reflect the conditions described for the site,
although not in a similar state of improving conservation.

The conservation status of the site is in good condition, and given the progressive
range management objectives for the site, is steadily improving.

Figure 2: A northerly view over the slope of the plateau, with a residence built
on the base of the slope.

Mammal Report: Kleinfontein & Donkerhoek November 2011 8 of 19 pages



Figure 3: A view of the savannah inside the fence along the Rhenosterspruit
Road. Note the Kikuyu in and along the shoulder of the road.

Figure 4: Another view of the savannah within the northern section of the site.
Note the basal cover for terrestrial small mammals.
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Figure 5: The drainage line and one of the dams in the northern portion of the
site. Note the lush semi-aquatic vegetation ideal for moisture-reliant small
mammals.

Figure 6: The grassland on the plateau, situated between the residential
development and the N4. Quartzite rock protrusions are abundant.

Expected and Observed Mammal Species Richness

Large mammals and some medium-sized mammals have over the decades been
extirpated to favour agriculture and stock-raising. Since the founding of the Bavaria,
this trend has been reversed by the re-introduction of nyala (accidentally), black
wildebeest, red hartebeest, blesbok, southern reedbuck and impala. The re-
introduction of springbok is anticipated. The conservation sentiment of the Bavaria
now furthermore nurtures the persistence / immigration of mammals such as white-
tailed mongooses, marsh mongooses, black-backed jackals, brown hyenas, leopard,
caracal, steenbok and duiker.
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Of the 59 mammal species recorded or expected to occur on the study site (Table 1),
18 were confirmed during the site visit, or reported by the inhabitants (Table 2). It
should be noted that potential occurrences is interpreted as to be possible over a
period of time as result of expansion and contractions of population densities and
ranges which stimulate migration. All feral mammal species expected to occur on the
study site (e.g. house mice, house rats, dogs and cats) were omitted from the
assessment since these species normally associate with human settlements.

Most of the species of the resident diversity (Table 2) are common and widespread.
However, eight Red Data species were identified to be likely residents. These are
species with discerning habitat requirements, and are discussed below.

Common species include four-striped rock elephant shrews, field mice,
multimammate mice, Tete veld rats, Namaqua rock mice, Highveld gerbils, climbing
mice, lesser red musk shrew, reddish-grey musk shrews, genets and mongooses.
Moribund termitaria are indicative of the occurrence of dwarf shrews and pygmy
mice; these have a penchant for these structures as refuges.

The six species of bats are likely to prey on insect swarms rising over the wetland
system during summer sunsets. The Mauritian tomb bat is a seasonal migrator and
small family units often roost during summer on the walls under the eaves of roofs.
Flat-headed free-tailed bats are fairly widespread and have a predilection to roost in
very narrow rock crevices with > 1 meter free-fall airspace to become airborne, such
as under roofs or in cliff faces. The site has ample opportunities for both species.
Colonies of Egyptian free-tailed bats, Cape serotine bats, African yellow house bats
and greenish yellow house bats are al widespread and common. They are certain to
have found roosting opportunities in buildings somewhere on the Bavaria.

The two genet species and the mongooses are very resilient species and are
commonly found in rural settings close to human habitation conditional to sustainable
prey sources.

The mammal diversity is relatively high and can be ascribed due to wide habitat
diversity, the extensive size of the site and of the adjoining areas, and good
conservation aiming to progressively improve habitat by means of a scientifically
derived management plan.

Threatened and Red Listed Mammal Species

It is amazing how many local mammals have never been studied in nature. As
result, the conservation status of species such as the rock dormouse, the forest
shrew, the greater dwarf shrew, the lesser red musk shrew and the reddish-grey
musk shrew are unknown entities and are forced to be ranked as “Data Deficient” as
a precautionary measure. Based on 40 years of field observations and museum
collecting, this specialist does not deem any of these as Red Data species, but has
no experience of the African weasel and accepts its conservation ranking of “Data
Deficient”.

Hedgehogs “Near Threatened” are capable to withstand predation with their passive
defence mechanisms. They became endangered directly as result of predation by
humans and their pets, which is a consideration in this instance. Considering the
undisturbed and extensive nature of the site, its continued presence is most likely
sans predation by humans and domesticated carnivore pets.
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The brown hyenas is an extremely secretive scavenger and its presence is often
overlooked or population densities under-estimated. Records of occurrence are to
this date still accrued in the rural areas outside Pretoria.

Although not Red Listed, vlei rats are deemed ‘sensitive’ given their reliance on a
moist and rank habitat close to water.

No other Red Data or sensitive species are deemed present on the site, either since
the site is too disturbed, falls outside the distributional ranges of some species, or
does not offer suitable habitat(s).

Table 1: The mammals which were observed or deduced to occupy the site
(Systematics and taxonomy as proposed by Bronner et.al [2003] and Skinner and Chimimba [2005])

SCIENTIFIC NAME ENGLISH NAME
* | Elephantulus myurus Eastern rock elephant shrew
V| Lepus saxatilis Scrub hare
? | Pronolagus randensis Jameson’s red rock rabbit
\ | Cryptomys hottentotus African mole rat
* | Hystrix africaeaustralis Cape porcupine
DD* | Graphiurus platyops Rock dormouse
* | Graphiurus murinus Woodland dormouse
* | Rhabdomys pumilio Four-striped grass mouse
* | Mus minutoides Pygmy mouse
* | Mastomys natalensis Natal multimammate mouse
* | Mastomys coucha Southern multimammate mouse
? | Thallomys paedulcus Acacia rat
? | Thallomys nigricauda Black-tailed tree rat
* | Aethomys ineptus Tete veld rat
* | Aethomys namaquensis Namaqua rock mouse
* | Otomys angoniensis Angoni vlei rat
* | Otomys irroratus Vlei rat
* | Gerbilliscus brantsii Highveld gerbil
* | Saccostomus campestris Pouched mouse
* | Dendromus melanotis Grey pygmy climbing mouse
* | Dendromus mesomelas Brants’ climbing mouse
* | Dendromus mystacalis Chestnut climbing mouse
? | Galago moholi South African galago
* | Cercopithecus pygerythrus Vervet monkey
DD* | Myosorex varius Forest shrew
DD? | Suncus lixus Greater dwarf shrew
DD* | Crocidura cyanea Reddish-grey musk shrew
DD* | Crocidura hirta Lesser red musk shrew
NTV | Atelerix frontalis Southern African hedgehog
? | Taphozous mauritianus Mauritian tomb bat
? | Sauromys petrophilus Flat-headed free-tailed bat
* | Tadarida aegyptiaca Egyptian free-tailed bat
V| Neoromicia capensis Cape serotine bat
V| Scotophilus dinganii African yellow house bat
V| Scotophilus viridis Greenish yellow house bat
V| Proteles cristatus Aardwolf
NTV | Parahyaena brunnea Brown hyena
? | Panthera pardus Leopard
? | Caracal caracal Caracal
Mammal Report: Kleinfontein & Donkerhoek November 2011 12 of 19 pages




SCIENTIFIC NAME

ENGLISH NAME

*

Felis silvestris

African wild cat

*

Genetta genetta

Small-spotted genet

*

Genetta tigrina

SA large-spotted genet

* | Cynictis penicillata Yellow mongoose

V| Galerella sanguinea Slender mongoose
\ | Ichneumia albicauda White-tailed mongoose
? | Atilax paludinosus Marsh mongoose

V| Canis mesomelas Black-backed jackal
D? | Poecilogale albinucha African weasel

* | Ictonyx striatus Striped polecat

V| Equus quagga Plains zebra

\ Tragelaphus strepsiceros Kudu

\ | Tragelaphus angasii Nyala

V| Connochaetes gnou Black wildebeest

V| Alcelaphus buselaphus Red hartebeest

N | Damaliscus pygargus phillipsi Blesbok

\ | Sylvicapra grimmia Common duiker

V| Redunca arundinum Southern reedbuck
V| Raphicerus campestris Steenbok

\ | Aepyceros melampus Impala

\ Definitely there or have a high probability to occur;
* Medium probability to occur based on ecological and distributional parameters;
? Low probability to occur based on ecological and distributional parameters.

Red Data species rankings as defined in Friedmann and Daly’s S.A. Red Data Book / IUCN (World Conservation
Union) (2004) are indicated in the first column: CR= Critically Endangered, En = Endangered, Vu = Vulnerable, LR/cd
= Lower risk conservation dependent, LR/nt = Lower Risk near threatened, DD = Data Deficient. All other species

are deemed of Least Concern.

Table 2: Mammal species positively confirmed from the study site, observed
indicators and habitat.

SCIENTIFIC ENGLISH NAME OBSERVATION HABITAT
NAME INDICATOR
L. saxatilis Scrub hare Faecal pellets Short grassveld
C. hottentotus | African mole rat Tunnel system Universal
A. frontalis SA hedgehog Corporate records | Grassveld
P. cristatus Aardwolf Corporate records | Open terrain
P. brunnea Brown hyena Corporate records | Universal
G. sanguinea Slender mongoose Corporate records | Universal
I. albicauda White-tailed mongoose | Corporate records | Close to
streams
C. mesomelas | Black-backed jackal Corporate records | Universal
E. quagga Plains zebra Corporate records | Grassveld
T. strepsiceros | Kudu Corporate records | Savannah
T. angasii Nyala Corporate records | Moist savannah
C. gnou Black wildebeest Corporate records | Grassveld
A. buselaphus | Red hartebeest Corporate records | Grassveld
D. p. phillipsi Blesbok Corporate records | Grassveld
S. grimmia Common duiker Corporate records | Grassveld
R. arundinum Southern reedbuck Corporate records | Moist grassveld
R. campestris Steenbok Deduction Grassveld
A. melampus Impala Corporate records | Savannah
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Scrub hares, mole rats, slender and white-tailed mongooses, common duiker and
steenbok are widespread and common. They are reticent in habits or unique in
habitat selection and are therefore seldom observed. They frequently co-exist with
human settlements in peri-urban settings.

Considering the size of the site and the rural nature of the district, coupled to the
prevailing conservation sentiments of the Bavaria, it comes of no surprise that
hedgehogs, aardwolfs, black-backed jackals, brown hyenas and kudus persist, if not
on a permanent basis then at least as vagrants.

Zebra, nyala, black wildebeest, red hartebeest, blesbok, southern reedbuck and
impala have been re-introduced.

6. FINDINGS AND POTENTIAL IMPLICATIONS

This report has adopted a conservative approach by listing species as residents at
least on the basis of reasonable likelihood. This renders the conclusions and
proposed mitigation measures as robust. Fifty-nine mammal species are listed (Table
1) as resident or likely residents, of which the presence of 18 has been confirmed.
Eight species are ranked as Red Data species (Friedmann and Daly, 2004); the
conservation sentiments of the Bavaria will undoubtedly serve to stabilize their on-
site existence.

Within the ambit of the Management Plan (Anonymous, 2009) the development has
not and will not result in a loss of ecological sensitive and important habitat units,
ecosystem function (e.g. reduction in water quality, soil pollution), significant loss of
mammal habitat, nor of loss/displacement of threatened or protected species.

This Management Plan (Anonymous, 2009) report deals with a truly unique situation,
namely a conservation-orientated development which strives to restore the natural
and endemic bio-diversity of the site. It can be argued that the development actually
contributes to nature conservation on a national level, since <1% of the Rand
Highveld Grassland (Mucina and Rutherford, 2006) overlying the site enjoys any form
of formal conservation.

The Kleinfontein Project develops nature conservation and regulated residential
development in tandem. Land-use practices are clearly defined, as are present and
future remedial actions. It does so by means of a well-argued and researched
document (Anonomous, 2009) under the control of elected governance structures.
Derived management plans are flexible and allows for future land additions to the
presently 880 ha Bavaria.

It is not clear whether keeping dogs and cats are allowed on the study site; none
were observed during the site visits. They are carnivores and will undoubtedly
account for a measure of predation on indigenous animals. Therefore, allowing pets
on the Bavaria should not be endorsed.

The drainage line fed by fountains and dammed in three localities, are deemed as
ecologically sensitive. This system not only provide valuable habitat for moisture-
reliant mammals, but serve as a dispersal corridor for migration. Although dealing
with the sensitivity of this system is not evident in the Management Plan, the site
visits reiterate that its sanctity is honoured but should post haste be formalised in the
Management Plan.
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GDARD'’s Ridges Policy prohibits development on ridges, slopes > 5° and a buffer
zone of 200 meters along the foot of ridges are proposed. Unfortunately some
residences have already been constructed on erven at the base of the plateau slope
within the 200 meters ‘no-go’ zone. From a mammal perspective this is of little
consequence since the habitat displaced by the buildings is ‘ecotonal’ in nature and
thus suboptimal for rupiculous, terrestrial and arboreal mammals. It is however
recommended that, in the view of the overall objectives of the Bavaria, future
developments be located 200 meters away from the base of the plateau base into the
small savannah area.
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7. LIMITATIONS, ASSUMPTIONS AND GAPS IN
INFORMATION

The Galago Environmental personnel are amply experienced to derive reasonably
accurate species lists of a location such as this site. Specialists have access to
ample data bases and information resources, and have earlier conducted numerous
intensive field surveys which allow the extrapolation of habitat diversity and quality
into species richness. In this instance an intensive mammal survey is deemed an
expensive and fruitless experience with little chance of radically altering our
conclusions.
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Even though every care is taken to ensure the accuracy of this report, environmental
assessment studies are limited in scope, time and budget. Discussions and proposed
mitigations are to some extent made on reasonable and informed assumptions built
on bone fide information sources, as well as deductive reasoning. Deriving a 100%
factual report based on field collecting and observations can only be done over
several years and seasons to account for fluctuating environmental conditions and
migrations. Since environmental impact studies deal with dynamic natural systems
additional information may come to light at a later stage. Galago Environmental can
thus not accept responsibility for conclusions and mitigation measures made in good
faith based on own databases or on the information provided at the time of the
directive. This report should therefore be viewed and acted upon with these
limitations in mind.

8. RECOMMENDED MITIGATION MEASURES

The following mitigation measures were developed by GDARD (GDACE)
(Directorate of Nature Conservation, GDACE, 2008 and 2009). It is submitted that
they are applicable to the study site. Assuming that the GDARD mitigation measures
will contribute to the management plan of the Bavaria, the entire document is
included here. Where appropriate, Galago Environmental’s specific elaborations
are given in italics and in brackets.

o An appropriate management authority (e.g. the body corporate) that must be
contractually bound to implement the Environmental Management Plan
(EMP) and Record of Decision (ROD) during the operational phase of the
development should be identified and informed of their responsibilities in
terms of the EMP and ROD.

o All areas designated as sensitive in a sensitivity mapping exercise should be
incorporated into an open space system (viz. drainage line, dams and
associated wetland; plateau and escarpment ridge). Development should be
located on the areas of lowest sensitivity (viz. high density residential zone).

o Development structures should be clustered as close as possible to existing
development.
o The open space system should be managed in accordance with an Ecological

Management Plan that complies with the Minimum Requirements for
Ecological Management Plans and forms part of the EMP.
o The Ecological Management Plan should:

o include a fire management programme to ensure persistence of
grassland

o include an ongoing monitoring and eradication programme for all non-
indigenous species, with specific emphasis on invasive and weedy
species (wattles, pom-poms and Kikuyu should be targeted on a
priority basis)

o include a comprehensive surface runoff and storm water management
plan, indicating how all surface runoff generated as a result of the
development (during both the construction and operational phases)
will be managed (e.g. artificial wetlands / storm water and flood
retention ponds) prior to entering any natural drainage system or
wetland and how surface runoff will be retained outside of any
demarcated buffer/flood zones and subsequently released to simulate
natural hydrological conditions

o ensure the persistence of all Red and Orange List species

o include a monitoring programme for all Red and Orange List species
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o facilitate/augment natural ecological processes
provide for the habitat and life history needs of important pollinators
o minimize artificial edge effects (e.g. water runoff from developed areas
& application of chemicals)
o include a comprehensive plan for limited recreational development
(trails, bird hides etc.) within the open space system
o include management recommendations for neighbouring land,
especially where correct management on adjacent land is crucial for
the long-term persistence of sensitive species present on the
development site
o resultin a report back to the Directorate of Nature Conservation on an
annual basis
o investigate and advise on appropriate legislative tools (e.g. the NEMA:
Protected Areas Act 57 of 2003) for formally protecting the area (as
well as adjacent land where it is crucial for the long-term persistence
of sensitive species present on the development site)

. The open space system should be fenced off prior to construction
commencing (including site clearing and pegging). All construction-related
impacts (including service roads, temporary housing, temporary ablution,
disturbance of natural habitat, storing of equipment/building materials/vehicles
or any other activity) should be excluded from the open space system.
Access of vehicles to the open space system should be prevented and
access of people should be controlled, both during the construction and
operational phases. Movement of indigenous fauna should however be
allowed (i.e. no solid walls, e.g. through the erection of palisade fencing).

o Information boards should be erected within the development to inform
residents of the presence of Red / Orange List species, their identification,
conservation status and importance, biology, habitat requirements and
management requirements.

o

Reference: Directorate of Nature Conservation, GDACE. 2008 and revised on
February 2009. GDACE Requirements for Biodiversity Assessments, Version 2.
Gauteng Provincial Government.

9. CONCLUSIONS

The ideals of the Kleinfontein Bavaria are laudable and progress to date impressive.
Minor errors crept into the execution of the project ideals. The drainage lines and
wetlands on the site are deemed sensitive in terms of mammals.
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1. INTRODUCTION

Galago Environmental CC. was appointed to undertake an avifaunal habitat surveyfscan
for Porlicns 31, 38 and the remainder of Klginfantein 365 JR and Portians 14, 83, 67 and
68 of the farm Donkerhoek 365 JR (hereafter referred to as the study site), which is
echaduled for development inte an eco sstate with residents, open spaces, gape park
areas etc. This is in accordsnce with the 2010 EIA Regulations iNo. R. 543-546,
Department of Environmental Affairs and Tourism, 18 June 2010) emanating from
Chapter 5 of the National Environmental Management Act, 1998 [Act No. 107 of 1898),

The primary objective was fo defermine the presence of Red Data avifaunal species and
to idantify sultable habitat for these species. Direct cbsenations and published data
apart, qualitative and guantitative habitat assessments were used to derive the presance
{ absence of Red Data avifaunal species. A list of avifaunal species |lkely to be affected
by the new development is compiled.

2. SCOPE AND OBJECTIVES OF THE STUDY

+ To gualitatively and quantitatively assess the significance of the avifaunal habitat
components, and current general conasrvation status of the property;

» Tocomment on ecologically sensitive areas;

= Toa comment on conneclivity with natural vegetation and habitatz on adjacent
sites;

o To provide a list of avifauna that oceur or that are likely to occur, and to identify
species of congervation importance;

e To highlight potential impacts of the proposed development on the avifauna of
the study site, and

 To provide management recommendations to mitigate negative and enhance
positive impacts should the proposed development be approved.

3. STUDY AREA

The study site, 508 ha in extent, is situated within the 2628CD quarter degree grid cell
{q.d.g.c.; SABAP1 protocol) and 2545_2825 pantad (SABAPZ protocol) south wast of
the N4/R515 intersection within the Gauteng Province (25°48'01.4" 5 28°29'41.5' )
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Flgure 1: Locality map of the study area
4. METHODS

Site visite were conducted on two full days, 26 March 2011 and 23 April 2011 to record
the presence of bird species associated with the hahitat systems on the study site and to
identify possible sensitive areas. During this visit the observed and derived presence of
avifaunal species assoclaled with the recognized habitat types of the study slie, were
recorded. This was done with due regard to the well recorded globa! distributions of
Southern African avifauna, coupled to the qualitetive and quantitative nature of
recognizad habitats.

4.1 Fleld Surveye

During the site visit, birds were identified by visual sightings using a 10X42 Bushnell
Legend bingculars and a 20X-80X Pentax spotting scope or aural regords along random
transect walks and where nacessary wera verlfied from Sasol Birds of Southern Africa
{Sinclair et &/, 2005) and Sauthern African Bird Socunds {(Gibbon, 1991},

The S00 m of adiining properties was scanned for important animal species and
avifaunal habitats.

Mo trapping or mist netting was conducted, since the terms of reference did not require
such intensive work. In addition, birds wera also identified by means of feathers, nests,
signs, dwoppings, burrows or roosling sites. Locals were interviewed to confirm
occurrences or absences of spacies.
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4.2 Desktop Surveys

The presence of suitabla habitats was used to deduce the likalihood of presence or
absence of avifaunal speries, based on authoritative tomes, scientific literature, field
guides, atlases and databases. This can be done irrespective of seasan.

The likely occurrence of key avifaunal specics was varified according to distribution
records obtained during the Southern African Bird Atlas Projeci 1 {SABAP1} period from
1981 to 1993 (Hamison ef &l 1897). Earlier records of only Red Data avifaunal species
werg obtained from the period between 1974 and 1987 according to Tarboton et af,
{1987). The most recent avifaunal distribution data were obtained from the current
SABAPZ data which commenced on 1 July 2007,

The occurrence and historic distribution of Ifkely avifaunal species, especially all Red
Cata avifaunal spacias recorded for the g.d.g.c. 2528C0, ware vearified from SABAP1
(southemn Africa Bird Atlas Project 1) data (Hamison ef al. 1997), Tarboton ef al. (1987)
and the current SABAPZ project (SABAPZ data for the 2528CD q.ud.g.c and for the
2545_2825 pentad). The reporting rate for each avifaunal species likely to cocur on the
study site, basad on Harrison ef af. (1937), was scored befween 0 — 100% and was
calculatad as follows: Toial number of cards on which a species was reported during the
Southem African Bird Atlas SABAP1 and, Red Diata specieg anly, the cunent SABAP2
project period X 100 + total number of cards for the particular q.d.g.c. (Harrison ef af.,
1997} and pentad(s) (BABAPZ}, It is important to nots that a q.d.g.c. {SABAP1 Protacol)
covers a large area: for axample, g.d.g.c. 2528CD covers an area of 227 X 25 km (2693
km®) {15 minutes of latitude by 15 minutes of longitude, 15 x 157) and a pentad
{SABAF2 Protocol) and area of £8 X 7.6 km (5 minutes of latitude by 5 minutes of
longitude, 5 x §°) and it is possible that svitable habitat will exist for a cerain Red Data
avifaunal species within this wider area sumounding the study site. However, the
spacific habitat{s) found on site may not sut the particular Red Data species, even
though it has been recorded for the g.d.g.c or pentad. For example, the Cape Vulture
occurs along the Magaliesberg but will not favour the habitat found within the Pretoria
CBD, both of which are in the same g.d.g.c. Red Dats bird species were selected and
categeriged according to Barnes (2000}

An avifaunal diversity index, that gives an indication of which habitat system on the study
site will hold the richest bird diversity, was calculated as the sum of the probability of
occurrence of bird specles within & spacific habitat system on site. For each species and
habitat, the probability of oocurence was ranked as: 5 = present on site, 4 = not
observed on sile but has a high probability of occurring there, 3 = medium prabability, 2
= low probability, 1 = very low probsbility and 0 = nof likely to ocour.

4.3 Speclflc Reguirements

During the site visit, the study site was surveyed visually and its habitate assessed for
the potential occurrence of priority Red Data avifauna, accerding to GDACE's
requirement for Bicdiversity Assessments, Version 2 (2009), as well as for any aiher
Red Data bird species: The priority Red Data bird species for Gauteng are (in Roberts
VIl order and nomenclature, Hockey ef al. 2005):

Half-collared Kingfisher {Afcado semitarguata)
African Grase-Ow [ Tvio capensis)

White-bsllied Korhaan (Eupodoiis senegalensis)
Blua Crane (Anthropoides paradiseus)

Afriean Finfoot (Podica sensgalensis)
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Cape Vulture {Gyps coprotheres)

African Marsh-Harrier (Circus ranfvorus)

WMartial Eagle {Fofemastus befficosus)
Secretarybird (Sagittariue serpentarius)

Lesser Kestrel (Falco naumanti)

Greater Flamingo {Phoenicopterus ruber)

Lesser Flamingo (Phoenicopterus minor)
White-backed Night-Heron {Gaorsachius leuconofus)
Black Stork {Ciconia nigra)

Particular reference was made 1o the occumence of White-bellied Korhaan {Eupodotis
senagalensis] as per GDARD minimum raguirements.

5. RESULTS

Avifaunal Habitat Assessmoent:
Figure 2 lllustrates the major habitat systems identified as likely to be used by bird

species expected te ooour on the study gite.

Five major avifaunal hebitat systems were identified. A short description of each habitat
type follows, ranked from most o least important {refer to figure 2);

Figure 2: Bird habitat systems |dentlfied from the study sita.

Dpen grassland, rocky rldges and fallow fields:

A southem portion of the study site is situated within the Mesic Highveld Grassland
Bioregion of the Grassland Biome and more specifically within the Rand Highveld
Grassland vegatation type according te Mucina and Rutherford {2806).
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The grassland zreas consist of natural grassland in the flatter areaz on the sludy site
and more disturbed grassland areas and fallow figlds in the southem portion of the study
site.

Figure 3: Open grassiand in the northern portion ot the study site.

The presence and abundance of bird species in this habitat will vary from season to
seasan - lush and graen in summer after summer rains and dry, brown, frosted ar burnt
during winter. The habitat favours ground-living hird species, such as lapwings,
francolins, pipits, longclaws, larks and chats. These birds hunt for insects and/or breed
on tha ground, in bumows in the ground, or between the grasses. Weavers and
widowbirds make use of 2uch habitat for feeding on ripe seeds during lste summer and
early winter when the grass is not bumt, and widowbirds and cisficolas will also breed in
the tall grass during summer. Species such as weavers and bishops that breed in the
wetland habitat during summer will also make use of the apen grassiand habitat for
feeding during winter after the grasses have geeded. Aerial feeding hirds such as
marting, swifts and swallows will alsc hunt for insects ovar the grassiands.

There is also a rocky ridge that runs through the northem portion of the property and the
vegetation ig known as Gold Reef Mountain Bushveld {Mucina and Ruthedord, 2008),
that provides the typical impression of rocky highveld grassland, protecting some low
woody plants from fire. The rocky ridge, although small in area, might favour species
such as Wailing Cisticola (Cisticofa fais), chats and Bokmakierie (Telophorus zeylonus).
The cutcrops will favour birds associated with rocky habitats such as chats, wheaears,
rock thrushes, buntings and sisticolas that will favour the rocky nature of the area for
breeding and to perch on when hunting for insects and to scan the surroundings for
predators. The trees and shrubs growing between these rocks will also provide foed in
fhe form of seeds and fruits to varous hird species, and shelter and nesting sites far
many birds, especially passaines.
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Flgure 4: Rocky ridge In the nhorthern portion of the study site.

Wetlands:

The welland system on the study site is limited to a emall and narrow stream that cuts
through the ridge with a seres of dammed up araas constructed within this stream in the
north-western portion of the praperty (figure 5).

Figure 5; Narrow stream with dammed Up areas.

This habitat system consists of fast-flowing water covered with wetland vegetation such
as rushes and reeds bordered with sedges and wetland grasses. The banks of the
stream is steep offering few marshy areas. This habitat is ideal for birds such as
warbiers, crakes and moorhen that hunt and feed in the undergrewth at water level.
Bishops and weavers, that use the rughes for roosting and breeding, and birds such as
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snipes and some duck species, that use the short march grass on the etge of the
weiland for feeding and breeding, also prefer this habitat. This is @ mainly a permanent
welland area and probably never dies up completely except in times of drought. During
the winter the water flow ig limited to a shallow and narrow stream that meanders
through the wetland area bt during summer, during high rainfsll, the stream becomes
broader with iaster water flow. In winter the aquatic and semi-aquatic vegetation
hacomes dry and brown due to limitad water or due to cold and frost ar bumt down
completely and during summer the vegetation becomes lush and green especislly after
goed raing. Some swallows and marting make use of this wetland habitat for roosting or
forages over the wetland area or drink water in flight from the surface of the dams.
Aquatic fauna that lives within the water such as fish, frogs and lheir tadpoles will atiract
hirds that feed on them such as kingfishers and cormorants. The apen water of the dams
will favour opan water avifaunal species such as ducks and grebes.

Acacia savannah and mixed exctic and Indigenous woodland and vegetaticn:
Acacia savannah woodland grows in areas, especially in the southern portion of the
study site a8 well as within Lhe isclated areas within the scuthern most smallholdings.
These weodlands, dominated by Acacia karco and Acacia caffra (Barnes 1998), vary in
density from place to place. Thesa trees are hardy and able to withstand extremely cold
and dry weather conditions. Mixed exotic and Intdigenous vegetation dominales the
southarn partion of the study site.

Flgure &: Acacia dominated woodiand

Thie habitat will favour species typically associated with a woodland hebitat and more
specifically mixed Acacia savanna woodland. This area generally include a great variety
of arboreal passerines such as drongos, warblers, flycatchers, shrikes, sunbirds,
waxbils and weavers and arboreal non-passerines such ag doves, cuckoos,
woodpeckers, Many of these species make use of the thomy nature of these trees to
build their nasts. Acacia trees gensrally attract many insects and in turn attract a good
diversity of typical "Bushiveld” bird species.

Suburban, rural gardens smallholdings and transformed areas:
Cther areas are mainly disturbed by past and present human activities and consisls of
smail bullt up areas ar smallholding with mikad exaotic and indigenous vegetation.
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Figure 7: Build up areas with garden vegetatdon

Rural and suburban gardens have created an evergreen habitat for many bird spscies,
where birds can hide, bresd and forage for food. Natural predators such as snakes and
smaller wild-cat species, which largely are persecuted by man, have heen driven out of
these areas, making it a relatively safe environmant for birds apart from domestic cats
and dogs. Many bird species have adapted to human-aliered arsas and thesa species
are mainly the more common bird species found within southern Africa.

The ranges of some species have also increasad and species not previously known to
occur within Gauteng suburbs are now commen, ¢.g. Grey Go-away-bird and Thick-
billed Weaver. Some species, which are malnly alien species, are dependant on humans
for survival such as the House Sparrow and Common hMyna,

Large gardens, parks, sport fields and golf courses with open lawns also create ideal
habitat for ground-feeding birds. These lawns are usually well watered and the ground
soft, making it easy for birds that probe in the ground with their beaks in ssarch of wormns
and other ground-living insects. There Is usually water present, in the form of irrlgation
systems, ponds, man made dams such as at golf coursas, water features andfor
gwimming pools. Tha interest in birda amang the publle has grown and bird feeders are
today a normal feature in mosl gardens. Cartain exotic trees reach considerabla heights
in gardens, which allows birds to nast in them and thereby be protected from predators.

Fruit-bearing trees are alse an imporiant food supply for many bird species. Most of
these bird species are not habitat specific and, dus to their high level of adaptability, are
glso not threatened.

Exotlc vegetation:
There are several areas on the study site that are overgrown by exotic invasive
vegetation such as watfle and Euvcafvpfus.
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Figura &: Exotic and Invasive vegetation in the background

Exotic planiations usually do not offer a large variation in plant communities and these
trees are mostly unpalatable in their live stage for insect and game species. As a result,
faw insact-sating bird species will ocour within these plantaions. A number of nectar
feading species, such as white-eyes and sunbirds, will faed an the nectar produced by
the flowers of these treeg, end some birds also make nests in these treas,

A few species of bird of prey, which require tall trees for nest building, have increasad
their ranges due to the presence of these trees. These include Blsck and Ovambo
Spamowhawks, and Bat Hawks have alkso benefited from large Eucalypiis (blug gum)
trees but do not ocewr regulady within the Gauteng ragicn.

No or littke grass growth takes place on the ground where these trees grow and seed-
esting bird apecies are few. The roots of these tregs are known to extract largs volumes
of water daily and the surrounding ground is normally hard and dry.

The growth of black wattle on site varies from single standing trees to dense wattle bush
clumps. In general, black wattle trees create a sterle environment and are nat utilized by
many bird gpecles. Some of the most common species have however adapted to black
watltle plantations, such as Capeg Whils-aye, White-bellied Sunbird, Southem Boubou,
Meddicky, Black-crowned Tchagra and Cape Robin. Thess birds either make use of the
flowers for nectar-feeding or the tress for nest building or shelter. None of the Red Data
bird specias are known ta make use of black wattle trees.

Observed and Expecled Species Richness

Cf the 341 hird species recorded for the 2628CC q.d.g.c. according ta the SABAP1 data
{Hockey of &, 2005), 205 (60.1 %) are likely to occur on the study site and 74 {36 %) of
these bird species were actually abserved an site.

The avifaunal diversity index indicates that the largest bird specias diversity is likely to
occur within the Acacia savannah and mixed exolic and indigenous vegetation habitat
systom on site, with a diversity index (BI) of 525, followed by the apen grassland, rocky
outcrop, and fallow fields (Bl 444), wetland (Bl 367), gardens, smallholdings {build up
area) and transformed area (Bl 360) and exotic and afign frees (Bl 317}
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The bird species lisled in Table 1 are in the species order according to Roberts - Sirds of
Southern Africa VIth adition (Hockey et af, 2005). These comprise the 207 species
actually abserved on site (in bold) or likely to oceur within the apecific habitat systems
found on and surrpunding the study site. This does nat include overflying birds or rare
vagrants. The raperting rate for each species is the percentage for the g.d.g.c. according
to the SABAP 1 atlas (Harrison et &/ 1997) and is represented by colour codes as
follows: Yellow = Vary Low, Light Orange = Low, Dark Oranga = Medium and Red =
High. The habitat preference scares for each species are shown under the recognised
habiiai types on shs: GR = open Grassland, Rocky ridges and fallow fields, WT =
Wetland, AW = Acacia savannah and mixed exofic and indigenous vegetation, ST
= Suburban gardens and smallholdings and Transfermed areas, and EX = Exotic
Trees and Plantations, with their possibility of occurrence in these spacific habitats
rated as 5 = present, 4 = High, 3 = Medium, 2 = Low, 1 = Very low, and 0 = Not likely to
CCLIF.

Table 1: Bird species observed and that are likely to occur on the study site.

R rata
SCENTIFIC NAMES ENGLISH NAMES () HABITAT PREFERENCE
AFFCn | GR | WT | AW | ST | EX
Pefipercis cogul Crugui Francolin i 2 2 1 4]
Dendroperdly sephaats Crested Francolin 1 0 2 0 g
Salereptia favatlandi Red-winged Francolin 2 1 4 4] g
Pierniziiz swainzoni Swainson's Spurfowl & 4 4 2 1
| ot enfaTHi Commeon Quar 3 1 1 i a
Nemids nefeagres Haimsted Guineafow| & 4 g 4 4
Demaroeygrs viduala White-faced Dusk 0 3 £ 0 0
Alcpochen aeTvntiacs Erpyplian Gogse 0 3 0 0 I}
Angs sparsa African Black Duck 1] 4 I] 0 a
Anas uneiiata Yellour-billed Duck 1] 4 b L 0
Aras shi LCape Shoveler 1) 2 0 d a
Anas ardhroripHela Red-billed Taal 0 3 1 a 0
whdicator fofeatos Greater Horsygulde 2 0 2 1 3
wietieatonr metar Leszer Honayguide 2 2 4 2 4
Prodofiscus reglse Browmn-barked Honwybird 3 1 2 ] 0
Jynx ruficodiis Rad-thwonted Wrynack 4 3 5 3 5
| Compedfers abingon Golnen-talled Woodna s L 4] 4 2 1
Dantmpiens (iSnegomrs Cardinal Wasdpecker 1] ¥] 4 4 |
DhenGFOnS NAMagULIE B earded Woodpedkar ) 0 e 1 1
Foganiiiie chrysocmms Yaflow-franted Timkerind o 0 2 ] a
TREIPerne Ruconteas Acady Piod Barbet 2 1 2 1 1
Lyl SOemmdus Elack-collarar Barket 3 1] A ) 4
Trehypbunus vailleai Crested Barbat 3l ao | 584
TowkisSs NESS Afean Grey Hombill 3 1 4 2 4
Lpupa gfrlcane African Hoopog ] 4] 1 4 i)
Phoeniculus plrpures Green Wood-Hoopoe 1] 0 4 4 4
RICPOMesius cranomeias Cormmon Scimiterbill 4] 0 5 1 2
Alcedo crissata Malathite Kingisher o 3 3 0 4
Halcyon sencgalovisis Woodland Kingfsher C 1 2 1 2
Hakyor athiventris Erawn-hoodsd Kingfishar _2 d ] 4 4
Cravyte ruls Pizd Kingfishar L] 4 0 0 g
Merops bulloGioides Whire-frented Beeeater 3 4 4 1 2z
Merops posifivs LIkl Bee-matar 4] n] 2 [¥] i)
Marors soialar European kaa-satar 4 4 4 2 3
Cosss sivixlos Spocklod Maoygebird Z 2 4 5 3
Uroeolica incicus Rod-faced Mousebird 4 i 5 1 4
Cigrrater facabinLis Jasobin Cuckog ¥ a0 2 3 1
CUCUrS SONETLS Had-Chested Cuckoo o 1] i 2 4
Gz Glemmnsns Black Cuckoo Lt 1] 4 1 4
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HABITAT PREFERENCE

SCIENTIFIC NAMES EMGLISH NAMES
Chrysosocsye kians Kiags's Cuckod
Chrpsococcyx capnius Diderick Cuckao
Cemropus buchedl! Burchell's Coucal
Cyoslirus parnviis African Palm-Swht
Apus barban s African Black Switt
Apus gifius _Lirthe Swift
Apus caffer Whiterumpad Swift
Corythalxoides corsalor Grey Go-muay-bird

| Twto alba Barn Ol
Bubo airfcanus Sputted Eagle-Cid
GIRLCHTILYT poarialiu Pearl-apatied Chwiat

| Caprinurius mectorals Fiep-neckad Nighar
Capvinnqus iskma Frackied Mightjar
CRgrius Adfgend Rufous-cheeked Nighljar
Cofurnba fvia . Fodk Dove
Columba guinos Specklad Plgeon
Colienba arepealris Afrizan Qlive-Flgeon
Strepiopalia sonsgaiensis Leaughing Dove
Sireptopalia caplcaia Cape Turth-Dova
Streptapalia semiarquots Red-ayad Dove
Tertuy shaloaping Eneraid-apotted Waod-Oave
Treran cabtis Alrican Grean-Plganh
Afrodls afrackias korthen Black Koraan
Arnauncrris fgvirosing Flack Crake
Galiri chiloroporg Gomman bt n
Fltica cifafats Red-knobbed Soat
Trimga glaraciz ) Waod Sandalpar
Actfity hypoigucos Common Sandpiper
Burhious cagansiz Epottad Thick-knes
Charadvius fricaligris Three-bandsad Flowar
Vanelirs armatos Elckimith Lapwing
Vaneleys sepegating African Wattled Lapwing
VaneNuz coromnsfis Crowned Lapwing
ERfks cadriens Black-shoultered Kite
Miviia migrans Black Kitg
Crreelus pegloralz Blavk-chested Srake-Eagle
Cirgagius cincneys Brown Srake-Engle
Polvboraides s Adfricean Harrier-Haw,
Aecigier minuliue Litle Sparmowhawk

| Acsipilar ovampersis Cwamba Spartwhenk
Accipder mefgnolaucrs Blagk Sparmwhmayk
Bineo viNpius Stappe Buzzar
Faleo neuman Lagsar Keolrel (WU
Falpe armumemsls Amur Faleon
Tactybaplus riffeoills Lithg Grebe
Amalnga rufe African Crarter
Fhatgorocoras: &flcanss Reed Comorant

| Egrelia garrets Lidle Egrat
Ardes eiierse Grey Heran
Ardza inelancrenfiala Black-headed Hanon
Ardlaa purpires Purpe Heron
Brbureys iz Catthe Eqyrest
Butorides siigle Grean-backed Harcn

covax mywlichrax Black-crowned Might-Heran
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HARITAT PREFERENCE

Rt
BCIENTIFIC NAMES ENGLISH NAMES (Yaf
Bozfrychia hagedesh Hadedo |bis
Threaskinmis aalliopious African Sacread bis
Clivowie ctearia YWhia Stark
Ordolus larwalus Black-haaded Oriale
IHertres aoisimilis fForkdalled Drongo
Terpsiphons vindis African Paradise-Flycatcher
Cryoscopis cvida Black-hackad Fuffiack
Tefrapra sanegelua Black-crowned Tehagra
Tehayra ausiralis Erown-ctowrmd Tchaga
L ANATUE Fairigineys Southern Boubou
Laniwine sfgttcoinens Crimeon-hreasted Shrike
Talphevua xayionus Bokmaklaia
falaconoius biancha Grey-hwacksd Bush-Shrikeg
BaNz moiar Chinzpet Batle
Corvus aibus Plad Crowr
Lanius coluric Red-backed Shrike
Laniua mingr Lesser Giey Shrika
Lanius soNaris Gommon Flecal
Parus niger Sauthern Bleck Tit
Ffparia peludicgls Browen-thraaled Marin
Hipawia pincla Bandud Martin
Mirpdo rusiice Barn Swialkny
Hirando adigu/aris White-throated Swalow
Hirurde aimidlai Fear-broasled Swallow
Hinaeoe cicealiace Greatar Striped Swallow
Hirurda abyssiniee Leszar Striped Swallow
| Hirwmde semiufa Red-breasted Swalow
Hirumeia spifodera South African CRE-Swallcw
| Hirvmdo fulfiguls Rock Martin
Delichon Lrbicum Zommon House-Martin
Pycnonsius irfeokor Dark-cepped Bulbul
Shennstira selta Fairy Flycatcher
Ephenoeacus afer Cape Frassbird
Syhiatia rfbscans Long-billed Crambac
ACrocs phaiss armdinaceus Great Rasd-Warbier
Acroscapiteius praciimsiig Leszer Swamp-Warblar
Plylloscopus frochilius Willow Warhlar
Turdoities fandinai Arpw-marked Babblar ]
Favigarne subceenteum Chestnyl-vented Tit-Babbler
Foaterops viens Cape White-eye
Cislcofa abarrars Lazy Cisticofa
Cishoma chinfana Ratilrwey Cleliczka
Cizticofa lziz Wailing Ciglicols
Cigtizola thnlens Laveillant's Clsticak
Cisticola fulvicapila Medkdicky
Cistlcola Junehdix Zitling Ciaticola
|_Cisilcols aridinlus Pegxart Clzticola
Clsilonk textrix Choud Clstienla
Frinia subiffava Tawny-flankad Prinia
Frinla Ravicans Black-chextad Prinlka
Mirpira sivang Rufous-naped Lark
Colantulauds sabola Sabrola Lark
CRersomanes afbofesciala Splke-healad Lark
Calprarelip cirereg Red-capped Lark
AMardicole ripesins Cape Rock-Thrugh
Fropheck:hla Eaftsinipa Grourdecraper Thrush
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HABITAT PREFERENCE
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SCIENTIFIC NAMES ENGLIEH KAMES
Turgiig Fhorpanis Kurrithans Thrush
Terdus smiffy Karno Thrush
helaemamis pemmelsing Eouthern Biiex Flycetcher
Sigens siens Fl=tal Flycatcher
Muscicaga sirlata Sputied Flycaicher
Cossypln crlra Capa Robin-Chat
Cercotrichas lsucophrys White-browed Scrub-Rebn
Sexicoln rquatus Afriean Sionechat
flenantivg moveticala M uridain Wheaatear
Lananihe pileats Cappar! Whasdesr
Cercomela famiitaris Familliar Chat
Tramnofaos
cinRamomeentrs Mocking CET-Chat
Ceyctiopnathus morfs Reg-w ngad Siarfng
Lamgraierms mitens Gape Glossy Starling
ClAyriahcils feunogasiarn Wiodet-backed Staring
Sprea ficolor Prewd Staning _
Lregmphiona clrersa Wattlesd Starling
Acridothercs tristiz Commen Myna {INT]
Chalcomitra snathysling Amwthyst Sunbird
Clonyris talatals White-bellizd Sunbird
Dereys capensiy Cape Weaver
Piasous volatus Southern Masked-Weawer
Flocaus cucUtiziie Village Weaver
Oroka Jualoz Redbiled Quelea
Euplactas afer Yelkmwcrowned Bishop
Euploeies arix Southern Red BEshop
Euplecios atbonedsius Yihike-winged Widowbird
Euploctas ardens Red-collarsd Widewbird
Euaeles prooa ! ong-talled Widowtird
Amblyaspiza eibifrang Thick-Ellled Weanver
Sparaapintfler spbfgnars Crange-breasted ¥iaxbill
| Drivpospizs afncoiiis Afrlcan Duailfinch
Arnegtng anhrocephois Red-haadad Frich
Esiriloa astrild Commwn Wasbill
Lirsenyititins BRgofen iz Blus Wasbii
Pyiitis mefba Graan-wnged Pylilia
{ Agarnsicts SAmegals Red-billed Firefinch
Lagorigeiicla riodoparsiy Jameson's Firefingh
Spermesies cuculalus Bronze Mannikin
Vidue mecrours Pin-kailed Winydah
|_Widua paradizaeg Learwg-tailed Parmdise-Wihwdah
Passe) dame Shtus Houza Sparmw
Fasser malanurus Cape Spamow
Paszer diffusus Souwthem Gray-haadad Eparrow
Mekacila capersiz Cape Wagtall
Macronyx capensis Cape Longclaw
ArThus Titedvariy Siriped Piplt
AHENA Gl Smaney s _Afilcan Plpht
Anithus imiliz Lanyj-billed Fipit
Crithagra mozambleus Yallow-fronted Canary
Crithegrs etreguierls Black-thryaied Canary

Crithagra gularis

Streaky-hegded Seedeater 1
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Emberize fehapisf Cinnaman-breasted Bunting
| Erminarice cmesis Gape Banting
Cmbernza favtventris Giodden-breasted Bunting
Avifaunal dlvarsity indax: | 444 | 357 Je0 | 317
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*The rapartng rate ls ealaulated as follows: Total number of carde an which 4 species was reportad X 106 + total number
W cards for @ partlcular quaner degres grid cell, INT = Introduced or allan birds speciens 1o Southem Afrlca.

Rad Data Spacies Categories far the birds [Hamas, 2000)
RE = Reghonally extinct, ©R = Crilieally Endangered EN = Endangsred, ¥U = Yulneragla, NT = Near-ihreatenad,

The biodiversily indax: gives an indlcation of which habitet will hold de dohest bird diversity an &k, The colour codes for
wach specine are rapracentsd ae follows: The soleur codes for sach species s represented as loldws: Yalkwy = Very
Lew, Light Orange = Low, Dark Omnge = Medium and Red = High. The Bkelihood oF gecunence of each spades in Ihe
apectfic hablot systems on b sy sils ans gs follow: 5 = present, 4 = High, 3 = Madiom, 2 = Low, 1 = very law, and 0=
Mol likaly o oGeur.

Threatened and Rad Listed Bird Species

The following Red Data bird specles were recorded for the 2528CD g.4.6.¢ according to
Harrison et &l {1997} and Tarboton et af {1987) (Table 2).

Table 2: Red Data bird specles recorded for the 2528CD g.d.g.c.

SCIENTIFIC NAMES ENGLISH NAMES REPORTING RATE {%)"
SABAP1/SADAP225d5 2825
Alcedo semitorquata Half-collared Klngfisher (NT) <1/070(TM
Tyt capansis African Crazs-Owl (WL 1/0.870{TH
Neotis denfiamf Cenham's Bustard (WU} 0/0fo(m
EUpodolis Caeruiascens Biue Korhagn {NT} <119}0{T)
Eupodaiis senegafonsis White-bellied Kothaan (VU) <1/0.9/0(T)
Anthropoides paredisaus Blue Crane (WU} 3104 /¢(Th)
Fodica senegslensis African Finfool (VL) gl0/0(m
Cirax crex Com Crake (VU <1/0/0
Rostratula benghalensis Greater Painted-snipe (NT) <1/0!0
Glareala nordmanni Black-wingad Prafineole {NT) <1/010(T)
Siterna caspia Caspian Tern (NT) =1{0/0
Gype coprofheras Cape Yulture (VLI Diofoim
Asgypius tracheffatug Lappet-faced Vulture (VL) D/olam)
Terathopius ecaudatus Bateleur (YL} pidiom
Circus ranivortis Aifrican Marsh-Harrier (VU) gigsoMm
Aguffa rapax Tawmy Eagle {WU) <1f0/0
Aguila ayresi Ayres's Hawk-Eagle (NT) <1101417.7
Pofemaatus bellicosis Martial Eagle {WU) 0/0/0(Th)
| Sagiftarius serpertaris Sacretarybird (NT) 2f3.2710(T}
Falco naumanni Lesszer Kestral (WU} 1/0.710(T}
Falco bigrmicug Lanner Falcen {NT} 1/1.578(Tb]
Falco peregrinus Pzregring Falcon (NT) =1 /0770
Phosnicoplarus ruber Greater Flamingo (NT} <1/0/0(T)
Mycleria ibis Yellow-billed Stark (NT) 0/01/0{T)
fconia nigra Black Stork (NT) <1/0/0 ]
Miraira cheniang Malodious Lark {NT) 071277 [(Th}
Tarboton et af (19B7) . 18
SABAP1 2528CD q.d.g.c-: 17
SABAP2 2528CD q.d.g.c.: 10
SABAP2 2545 2825 FPentad: 2

“The reporting rate is calculated as fllows: Tolal number of cards on vinich 2 specles was reportad X 100 = iotal mumber
of cands for a particuiar quarker degree gid call, T = Bird spedes recorded as present (bt blue) and Th = hird specles
recording as breeding (dark blug) orthe g.d.g.c. acconding to Targobon &t a/ {1987, Rird spacles with beoth reporing rabes
and T or Th wede recontied for the q.d.9.c. accordig to both Hamlsan ef al (1R97) and Tashaton et &) (1987}

Red Data Species Categories for tha hivds (Rarnes, 2000)
RE = Ragichaly extinct, CR = Critically Endangersd EM = Erdangered, YU = Yulrerabls, BT = Near-hraatamed,
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A total of 26 Red Data avifaunal spacies have bean recorded within the 2528CD g.d.q.c.
Nine of these species appear to have disappeared from the area or were not
subsequently recorded for this g.d.g.c. during the time of the southern African Bird Atlas
project (SABAP1). it 1s unlikely that they will ever recur in this regicn again except
maybe on rare occasions ar in protected arsas. Five of these species used to breed
within the said q.d.g.c. (Tarbotan et al.,, 1887} and only onge, the African Grass-Owl, has
been recorded as a breeding species for the §.d.g.¢. during the period of SABAP1. This
decline in breading species 1s probably due to the large extent of development that took
place during a short space of time. Blue Cranes and Secretary birds indicale a low
reporting rata, although they occurred on the site up to the 1870z {Kemp, A. C., pers.
camm.} while all the rest of the Red Dala avifaunal species indicate a very low reporting
rate. Ten of the sevenieen Red Dala avifaunal species recomied for SABAP1 was
recorded for the same g.d.g.c. according to the SABAPZ2 data. This is probably due to
the occumrence of these spacies within the Rietvlei Nature Reserve which Is situated
within the same 4.d.g.c. and where suitable habitat can be found for theze speclas. Only
two Red Data avifaural species were recorded for the 2545_2825 pentad and none
ware racorded during the survey on the study site {Table S).

Svmmary of the Red Data bird spacias

Table 3 provides a list of the Red Data bird species recorded for the 2528CD g.4.g.c.
according to Harrison et ai. (1997) and an indication of their likelihood of ocourmence on
the study site based on habitat and food availabilily.

Table 3: Red Data bird specfes assessment for the 2528CD g.d.g.c.

PRESENCE OF SUITABLE HABITAT | LIKELIHOOD OF
SCIENTIFIC NAME AND HABITAT REQUIREMENTS OCCURRENCE
ON STUDY SITE
Alcado semiforguafa® | None on site: Requires fastflowing streams, rdvers | Highly unlikel
: and  estuares, usually wilh detise  manginal Duetoal
{Halfm“agfﬁ.;{ LU vegetation (Maclean, 1963}, especialy perennial | gyjtaple b,,-g::iﬁ;
streams and smaller fivers with overhanging riparian (faraging and rocsting
vegetation on their banks. Mesls in sand/zarth banks habilat.
{Tarboton st &l 1987) and requires riverbanis in
which 1 excavate nest tunnels (Harson at &l
195978). Most typically occurs along  fast-flowing
streams with clear water and wellwooded rigarian
growih, often naar raplds, K most frequantly favours
hrokean escarpment berrain and requires at l2ast 1 km
up and down siream of undisturbed rivar and fparian
vegetztion whila bresding. It ocours from sea-level ta
2000 ma.g.l. in southem Afiza, Usually perches low
down on the banks of rvers and streams, often on
exposed mots, as well 23 exposed rmck and low
cvarhanging tras branchas.
Tyic capensis™ Mone on slte: Oecurs predomingtely in rank grass, | Highly unllkely
{African Grass-Owl) typically but not always at fairly high alfiludes. Ng sultabie breeding.
Bramitz rmainly in permanant and saasonal vafs, roosting and foraging
(Vu) which i vacates while hunting or duing 9ost- | habitet ware
breading although it will =ometimes breed it any | |gantifiad an and
area of long grass, sedges or aven weeds (Van surrounding the
Rooyen, pers  gomm)  and not  necessarily stutly site
associated with wetlands (Tarboton &f & 1987)
dlthough this is more the exceplion than the rula.
Foraging mainly ¢onfined to tall grassliand nee to
thair wetland vegetstior and rarely hunts in sher
grassland, wetiands or croplands nearby (Bames,
2008). Mainly restricted to wet araas (marshes and
vieis) whare tall dense grass andior setges oocour.
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PRESENCE OF SUITABLE HABITAT LIKELIHOOD OF
SCIENTIFIC NAME AND HABITAT REQUIREMENTS QCCURRENCE
DN STUDY SITE
Prefera permanan] of sassonal vieis and vacales the
fatter when these drisd up or are bumt. Roosts and
breeds in vigls hut often hunt alsewhere eg. old
langls and disturbed grassland aikhough this (s
subaoptimal habitat conditiona {Tarboton af af, 19877,
May rarely occur o sparse Acacia woodlard where
patches of dense grass cover are present (Hamison
of al, 1987a).
Eupodotis senegalensis®| Nane on site: Coours in iy tull, dense grasslang, | Highl _un“k’el
(White-bellied Karhaan) | sspecially sour and mixed grassland, in open or | Dueto high human
VU llghtly wooded, undulating to hilly country, In winter, [Pressnce on sie and
occesionally on modifiad pastures and burmt ground dislurbance
{Harison o/ a2l 19674). surrounding the
study site.
Scarca in Gauteng
and sacretlve
resident; widespread
{Marais & Paacock,
2008)
Anthrapoides Norw: on site: Midlands and highland grassland, edge Highly unifkehy
{Maclean, 1983} Mests in both meist situstions n tof the
(Blue Crane) {Vll) : SIS
¥lels which have short grass cover and In dry sitea grassland,
far from watar, usually exposed places sush as on disturbance
hilside=; forages in grassland and cultivsted and surrounding the
fallow fands; roosts communally in the shallow watar study site and high
of pans and damsa {Tarboton et of. 1987). Shorl dry | human presenca on
grassiand, being more abundant and  evenly the study site.
disturbed in the aastem "sour' grassland, where Looallsed But
natural grazing of llvestock is the pradominant land Gormmon in the
usa. Prefers to nest in areas of open grasstand south-aastem
(Barnes, 2000) In the fymbos biome It inhablt cerzal Gauteryg
croplands and cultivated pastures and avoids natural | (Marals & Peacock,
vapetation. By ocontrast, it iz found in matural 2008)
vegetation in the Karoo and grassland blomes, but i
alao feeds in orop fields (Harrison of o, 19370
None on site: Rank grassland and savenna, dry nghlx unlikely
Crex crex grassland bordering marshes and straame, inchding Dua to a lack of
(Com Crake) {VU) tong grass areas of seasonally flooded grassland | 5itshie foraging
and, occasionally, wet cfay patches and sofl mud habiltat
iringing ponds. In Acacia savanna, oceurs mestly | Rars surmmer visitor,
whare traes are amall and scaftered, and grass Widespread but
dense often tussacky, 0.7 — 1.5 m iall (Hockey of &l. | ajusive (Marais &
2005). Pagcoak, 2008).
|
.| Mona on slte: Dams, pans and marshy rivar flood nghh! unlikely
Rostraitila DIE‘HQHEIEE‘JSJS plalns, Favours waterside habitat with substantial Clue to 2 laak of
(Greater Painted-snipe) | cover and receding water levals with sxpoasd mud auitable foraging
(NT) emong vagelation, departing when water recedes habitat,
beyond the fringes of vegetation. Rare in seasonally | weserimon visior
flooded grassland and pakm savanna {Hockey of &l | and resident {Marais
2005). & Peacock, 2008)
;| Mene on site: A nonbreeding overand migrard w | Highly unlikely
Glareota nofdmanm southern Africa. In sputhem Afca wintar guiseters, Might only pass
{Elgck—m nged prefers open  grassland, edpes of pans znd |through the orea on
Pratincele} (NT) cultivated fields, but mast comman in seasonally wet | rare cocasions.
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SCIENTIFIC NAME

PRESENCE OF SUITABLE HABITAT -
AND HABITAT REQUIREMENTS

LIKELIHOOD OF
QCCURRENCE
ON STUDY SITE

grassiands and pan systems, Attracted o damp
graune afler rains, 2lso fo agricubural sctlviies,

Enmatic summar
migrant sometimes

rcluding mowing and ploughing, and to newly | large flocks (Maraks
fiooded grassland {Hochey sf &/, 2005). & Peacock, 2008)
Stferna caspia Nona on sle: Qecurs along coast, mostly n shellered | Hiohly unlike
Caspi & bays and estusrie=. Inlangd, al large water bodies, Due 1o = lack of
(Caspian Tem) (NT) both natural and man-made, with preference for |gyiania foraring and
saline pans and large impoundments. Coastal breeding habitat.
breeding habttat primarily offshore islands, but with | Non breeding winter
increasing use of sandy beaches and lslends in | yisitgr to large water
salworks, where protection is offered.  Inland, | Lodies in Fauteny
breeds on small, low slets in pens ard dams {Marais & Peaacock,
{Hockey af &, 2005), 200)
Aguila rapax ’ o 0 i ich od Highly unlikety
Tawnay Eagle) (VU one on sie: Occurs in lightly wooded savanrna, There are no suitable]
{ y=ag } (Vi) absent from dense foreste and highlands. Able to foreging, breeding or
colznise Mama Karoo ane treeless grasstands by rousting habitat for
breading o pylons and alien trees (Hockoy of l. thi= species on the
2005), sudy slte.
Uneomman, N &
ME Gauteng (Marzis
& Peacock, 2008)
Aguila ayresii Mone on site: Mon-breeding summer visitar to Soulh Highly unlikehy
(Ayres's Hawk-Eagle) Africa, favouring dense woodland and forest adge, Might on rare
{NT) ofter In hilly country. Regular in larger northem cities GCCasons move
and towns {Johennesbury, Pralonia, | through the area but
Mokopane/Pietarsburg), where it often rooste in | yrikely to make use
Evcalypfng stands or other tall trees within s prime of the habitst
disirlibution range (Hochey of &, 2005). systems on the study
site on a permanent
basls.
Rars in Ga.teng
(Marziz & Peacock,
2008)
Sagittariug serpentarips® None on sits; Open grassland with scattersd tress, | Highly unlike
{Secretarybird) (NT) shrulland, open Acacia and Combretum savanna | Dua g the =mal

(Hockey =oF & 2008) Restricted & large
conservaiion argas in the region. Awvoids denzaly
woodad areas, rocky hills and mountainous aress
(Hackey 24 &l 2005 & Barmee, 2000} Reguires
small to medum-sized trees with & flat crown for
nesting, and offan mogls in similer locations. Nesting
dansity only about 150 kmifpair (n = 4, Kemp, 1995),
part of which used to include tha she,

axtant of the study

slte, lack of suitable
habitet and e

disturbance

sumounding L

Uncommon In open

areas nithin Gauteng

{Marais & Peacock,

2008)

Falco navumanni™
(Leasar Kastrel) (WU

Yes  Mon-breeding Palasarctic migrant. Forages
prefemantially in pristine open grassland but also
hunts in converted graseland such as small seale
pastures provided the conversion Is not as total as in
plantation forestry of in aresm of consolidated
agricuftural manacutiure {Barnes, 20000 Hockay of
af. 2005) such as maize, sorghurm, peanuts, wheat,
beans and other crops [Tarboton & Allan 1984)
where they hunt for large insects and small rodents,
but avold wooded aress except on migration. They

Unlikel

Wil anly move
through the area 2
Fara JCoAsinnG
duyring their northem
r aouihern migration
but unlikely to make
u=e of the hakwat
&syslames on slke on &
permansnt basis.
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PRESENCE OF SUITAELE HABITAT

LIKELIHQOQD OF

ghternaiive sitos such as frees, electricity pylons and
building ledges i cliffs ara abment (Hockey eof al.
200%5). Mountains or open country, fram semi desert
tw woodland and  agrieulural larnd, alen  oilies
{Maclean, 19593}, aven on forest-grassland ecofones,
Qenerally @ oliff nesting species and iz widar
distribution |s slosely sssociated with mountalns with
suitable cliffs. Abke 1o read on lower rack faces than
Peregring Falocon Fatee peregrinus and aiso wutilises
tha disused nests of other species, such ag crows,
otFar rapiers and =torks, on cliffs, in frees and on
power pylons, 2nd also quarry walls (Tarboton si al.
1987). Ganarally prefers open habitats c.g. alping
graszland and the Kdahar, but expleits a wids
range of habitalz = pgrassland, open savenna,
agricultural lands, suburban and urtben areas, rursl
settlemeniz — in beth fat and hily er meuntaingus
couriry, Also breeds in wooded snd forested arese
whate olfis vecur {Harmison ef af. 1897a).

SCIENTIFIC NAME AND HABITAT REQUIREMENTS OCCURRENCE
ON STUDY SITE
roost cammunally in tall Insas, mainly Eueaivitus, in | Locelized summer
urben amas [(Barnes, 2000), often I towns or | migrant {Marals &
villages, hut also in fann lands {pers. obs). Favour a Peacock, 2008}
warm, dry, apen ar ightly woodad environment, smwd
ars concentreted in the graesy Karoo, westemn
frivges of the grassland blame and southeast
Kalehar. Generally avoids foraging in transformed
habitats but oGours 0 some egricuttural 2reas,
inchading craplands, in fmbos and rengstarveld of
tha Western Cape {Hockey ef al 20058} Large
nnizers congregate in sweoet and mixed gresslands
of the hignvald regions.
Fafco biarmicus* Mone o0 sile: Most frequent in open grassland, open Linlikely

{Lanner Falcon} {NT) |or ceared woodland, and agricultural areas. Due to a lack of
Breeding pairs generaliy favour habltals where diffs | suitabla breeding
are availahle a8 nest and rooat sites, but will usa habitat.

Lingam mon resident
in 20En Sreas in
Gautcng (Margis 5
Peagock, 2008,
although used to
breed o and araungd
thiz gite until ~* A%
{Kemp, 1893}

Fafco peregrinus
[Paregring Falcon) (NT)

MNone on site: Rasident £, p. minor mostly restricted
to mountainous fperien or coastal habitats, where
high <lifs provides breeding and roosting shes.
Breeding pairs  prefer habltats  that  fawvour
spaciaised, high speed, aeral huniing, &.g9. high
clife overharging vegetstion with raised andlor
discontinueus canopy {ag forest, fynbos, woodiand),
or expanses of open watar, Alke uses quarnies and
dam walls, and frequemts ity centres, o.g. Cape
Town, where tall buitdings substitute for rock faces.
Migrent F. p. caffgus In more open country, often
coastal, ewven roosing on ground on almpst
unuegalaled salt flats.

High rli
Due tn & lack of
suitabla bresding
habitat, Ceuld move
through the area or
rere Ocoasions.
Uncommon resident
and sammer migrent
in Gauteng (Marais
& Pescock, 2008)

Fhoenicopterus rubor®
{(Graater Flaminga) (NT)

Norne on sife: Breeds at recerdly flooded, large,
gutrophic  wetlands  {fawoured foraging  habiat),
shalliow salt pans; st other timos, at eoastel mudfiats,
Inland dams, scwage ireatmenls works, smal
ephemeral pans and rver mowtha (Hockey et &
2005} Usually breeds colonially on mudflats in lange
pans (Harrison et &l 1997} Shallow pans.

Highly unlikel
D b & lack of

suitable foraging and
breeding habhat.
Wainly resircted 10
The south-eastem
Gaurteng {Marais &

especially saling pans when they have water also | paagack, 2008)
occcasionaly on other bodies of shallow water such
2 dams and vieis (Tarbolon el &l 1387) Lamge
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PRESENCE OF SUITABLE HABITAT LIKELIHODD OF |
SCENTIFIC NAME AND HABITAT REQUIREMENTS QCCURRENCE
ON STUDY SITE
- bodies of shallow wates, both inland and coastal:
prefers saline and bracklsh water (Maclean 1523).
Cecadoneally ferages along sancy coasts.
Ciconia nigra*® Monge on site; Dams, pans, flood plains, shallows of Highly unlikeiy
{Black Stork} {NT) rivers, pools in dry riverbeds,  estusries Elrll:.l Due & & lack of
sometimes on marshiand and flooded grasslard, | suitable breeding
uncommen 2i seasonal pans lacking fish. Associated | ang foraging habltat
with mountainous regions {Hockey ef &l, 2005}
where they nest (Madean, 1993) on cliffs (Hamison
el &f. 189¥a} Feeds in shallow water, bt
occasionally on dry land, In streams and rivers,
marshes, fisodplains, coastal estuaries and large
and srall dams; it is iypically sasn at pools in large
rHvers.
. . Mone oh site: Ceours in grassiand dominated by !!I"I“kEh_'
M-‘?‘Eﬁ'ﬂ cheniana Thaemeds Iangre grass In Sowh  Africa. Due 2 2 lack of
(Melodious Lark) (NT) | cecasionally in planted pastures of Eragrosiis |  gyitable habitat
civvida and £, {8l Avolds wet kwlands, faveurirg |Loralsar resident in
faidy short grassland {< 0.5 m}, with open spaces Gauleng (Marzis &
betwsen fussocks, et S50 - 1 750 masl with |  Peacock, 2008)
enrual rainfall of betwesn 400 — BOD mm pia where suitabla
(Hockey et al., 2005). habitat occur

*Prigrity Rad Data bird species aceording to SDACE,

6. FINDINGS AND POTENTIAL IMPLICATIONS

The habltat sysiems on site will not favour any of the mentioned Red Data avifaunal
species due 1o a lack of suitable breeding, roosting andfor foraging habitat on and
surrounding the study site. The bird species observed on or that are likely to ocour on
the study site are the more common bird species associated with the various habitat
systems and species that are able to adapt to areas transformed by man. The racky
ridge on the study siie can be described as sensilive and avifaunsl egpacies that are
habltat specific with reference to the rocky ridge will be sffectad by development in this
area. These species are unable to adapt to and survive in other habitat systems due to
their specific breeding, rousting and foraging requirements.

The rest of the area within 500 m sumcunding the study is unsuitable for any Red Data
avitaunal species due to high human density and human presence and the arsa being
transformed by man to make place for roads, residential, business and agricultural
pUrposes.

Farticular reference was made io the ocourrence of White-bellied Korhaan (Eupodotis
senegalensis) as per GDARD requirements.

White-bellled Korhaan {Eupodotis senegalensis):

Criteria for IUCH threatened category: Atc: A2c; C1. Status; Vulnarable

Habitat: According to Barnes {2000) it inhabits relatively tail vegetation, typically fairly
dense grassland In aither open or lightly wooded regions. It seems to be most abundant
in hilly areas at the interface betwesn the grassland and savanna biomes (Tarboton &t
al. 19B87). They occur in low abundznce in severely grazed and recently bumt sites
{Bames 2000).

Threats: Within Gauteng habitat loss through crop farming, overgrazing, burning and
high human densities are the main reasons for the population decline of this species.
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Even where suitable habltat exits, it is oflen modified by inappropriate fire regirmes and
grazing praclices {Bames 2000). The genetic integrity of this apecies may be threatened
as a result of sevarsly fragmented distribution (Barnes 2000).

On site conclusion; i is unlikely that the White-belied Korhaan will make use of the open
grassland habitat due to the small extent of suitable grassland and the disturbance
surrounding the study site, evan though at least two pairs lived in the general area until
~1885 (Kemp, A. C., pers comm.).

7. LIMITATIONS, ASSUMPTIONS AND GAPS IN
KNOWLEDGE

The Galage Environmantal ieam has appropriate training and registration, as well as
extensive practical experience and access to wide-ranging data bases to consider the
derived species lists with high limits of accuracy. In this instance the biodiversity of all
Alignments has to a greater or lesser extent been jeopardized, which renders the need
for field surveys unnecessary. In instances where uncerainty exists regarding the
presence of a species it is listed as a potentlal oceupant, which renders the suggested
mitigation meazures and conciusions mare robust.

Even though every care is taken to ensure the accuracy of this repert, environmental
assassmant studies are limited in scope, time and budget. Discussions snd proposed
ritigations are to some extent made on reagonable and informed assumptions built on
bone fide information sources, as well as deductive reasening. Deniving a 100% factual
repert based on field collecting and cbsservations can only be done over several years
and seasons to account for fluctuating environmental conditions and migrations, Since
environmental impact studies deal with dynamic natural systems additional information
may come to light at a later stage. Galago Environmental can thus not acoept
respongibility for conciusions and mitigation measures made in good faith based on own
databases or on the information provided at the time of the directive. This report should
therafora be viewed and acted upon with these limitationg in mind.

The geneal assessment of specles rests mainly on the 1987 atlas for birds of the then-
Transvaal (Tarboton ef &f. 1987) and comparfson with the 1897 SABAP allas (Harrison
et al. 1997), 20 any limitations in either of those studies will by implication also affect this
survey and conclusions,

8. RECOMMENDED MITIGATION MEASURES

The follewing mitigation measures are propesed by the specialist:

¢ No furher development should be allow within the natural grassland area on the
on the ridge.

* Limited housing development can be planned for the area that consists of Acacis
savannah woodland.

» Proper veld management practises should be implemented with respect to
grazing, buming and control of woody invasions.

+ Where possibla, work should be restricted to one area at a time, as this will
give the smaller birds, mammals and reptiles a chance to weather the
disturbance in an undisturbed zone close to their natural territories.

» No vehicles should be allowed to move In or across the wet areas or
drainage lines and possibly get stuck. This ieaves visible scars and destroys
habitat, and it is important to conserve areas where there are lall reeds or grass,
or areas were there is short grass and mud.
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With proper cultivation of specific indigenous plant species, the bird numbers and
gpecies in the area could even increase. Indigenous plant species that attract
birds to gardens or that are patural to the area could be obtained from the local
nurseries surmounding the arsa. The arma must however be kept as natural as
possible,

Itis important to note that birds inhehiting ong of the named microhabitats on site
will not move, in most cases, into 8 different habitat. in ather words, birds found
in the aopen woodland will not now, with the development, move ints the
graggland arcas or the wetland area, If the objectiva is to keep these species on
site, suitable open woodland must be kept for these species.

The contractor must ensure that no fauna is disturbed, trapped, hunted or killed
during the construction phase. Conservation-orientaled clauses should be bullt
into ceniracts for construction personnel, complete with penalty clauses for non-
complianca,

I is suggested that where work s to be done close to the drainage lines, these
areas be fenced off during construction, tu prevent heavy machines and
trucks from trampling the plants, compacting the soil and dumping in the system.
Curing the construction phase, noise must be kept to a minimum to reduce the
impact of the development an the fauns regiding on the site.

Align and invasive plants must be removed.

The following mitigatlon measures weare developad by GDARD {Directorate of Nature
Conservetion, GDACE, 2008 and 2009) and are applicable ta the study sHe:

An appropriate management authority (e.g. the body corparate) that must be
contractually bound to fmplement the Environmental Management Plan {EMP)
and Record of Deciglon (ROD) during the opsrational phase of the development
should be identified and informed of their responsibilitias in terms of the EMP and
ROD.
All areas designated as sensitive in a sensitivity mapping exercise should be
incorporated into an open space system. Development should be located on the
areas of lowes! sensitivity.
Development structures should be clustercd as close as possible to existing
development.
The open space system should be managed in sccordance with an Ecological
Management Plan that complies with the Minimum Requirements for Ecological
Managerent Pians and forms part of the EMP.
The Ecological Management Plan ghould:
o Inglude 2 fie management programme to ensure persistence of
grassland
o include an ongoing monitoring and eradication pregramme for all non-
indigenous species, with specific emphasls on invasive and weedy
species
o include a comprehensive surface runoff and storm water management
plan, indicating how all surface runoff gererated as a result of the
development {durfng both the construction and operational phases) will
be managed (e.g. artifivial wetlands/storm water and flood retention
pands) prior 1o entering any natural drainage system or wetland and haw
surface nunoff will ba retained outside of any demarcated bufferflood
zanes and subsequently released to simulale natural hydrelogical
condllions
o ensurs the persistence of all Red and Orange List species
include a monitoring programmae for all Red and Orange Lisl species
o faciitatefaugment natural ecological processes

O
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o provide for tha habitat and life history neads of Impartant pollinators

o minimize artificial edge effacts {e.g. water runoff from developed areas
and application of chemicals)

o include a comprehensive plan for Imited recreational development (trails,
hird hides, efc.) within the open space systam

o include management racommendations for neighbeuring land, especisily
where correct management an adjacent land is ¢rucial for the lang-term
persistence of sensitive spacias present on the development site

o result in a report back to the Directorate of Nature Conservation on an
annual basis

o investigate and advise on appropriate legislative tools {(e.g. the NEMA:
Protected Areas Act 57 of 2003) for formally protacting the area (as well
as sdjacent land where it is crucial for the longterm persistence of
sensitive species present on the developmant sita)

. The open space aystem should be fenced off prior to construction cemmencing
{including site clearing and pagying). All construction-related impacts {including
service roads, temporary housing, temporary ablutions, disturbance of natural
habltat, storing of equipment/building materials/venicles or any other activity)
should be excluded from the open space system. Access of vehicles to the open
space system should be prevented and access of peopie should be controlled,
during both the construction and operational phases. Movement of indigenous
fauna should however be allowed (i.e. no sulid walls, e.g. through the erection of
pellsade fencing).

. The crossing of natwral drainage systems should be minimized and only
canstructed at the shortest possibie route, perpendicular to the natural drainage
system. Where possible, bridge crossings should span the entire stretch of the
buffer zone (see Sensilivily Mapping Rulas for Biodiversily Assessments Tor
buffst zone requirements}.

9. CONCLUSIONS

The habitat systems will not favour any of the Red Data avifaunal species due to the
small extent or lack of suitable breeding, roasting or foraging habitat. Some might only
move through the area on rare gocasions but it is unlikely that they will make usae of the
habitat systems on a pormanent basis. The open grassiand habitat will not favour ¥White-
bellied Kerhaan duse o the small and fragmenled state of the grassland on the study site
and the disturbance surrounding the grassland areas. Lesser Kestrel might on rare
accasions move through the area during migration.

In terms of avifaunal biodiversity it is impertant that natural habitat systems be kept
undisturbed and in a natural state as far as possible to ensure future biodiversity on and
surraunding the study siie. The rocky ridges in particular can be deemed as sensitive
since avifauna! spscies that ocour there are habitat specific and will not move into other
habitat systems due to their own unigue breeding, roosting and foraging requiremants.

No further development should be allowed within this sensitive area and any proposed
development should take place in areas that has already been disturbed by past and
present human activities or areas overgrown by alian invasive plant species.
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Figure 8; Avifaunal sensitivity map
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Declaration of Independence:
|, Wulf D. Haacke (361215 5016 081) declare that I:

e am committed to biodiversity conservation but concomitantly recognize the
need for economic development. Whereas | appreciate the opportunity to
also learn through the processes of constructive criticism and debate, |
reserve the right to form and hold my own opinions and therefore will not
willingly submit to the interests of other parties or change my statements to
appease them

e abide by the Code of Ethics of the S.A. Council for Natural Scientific
Professions

e act as an independent specialist consultant in the field of herpetology
e am subcontracted as specialist consultant by Galago Environmental CC for
the proposed Kleinfontein & Donkerhoek development project described in

this report

e have no financial interest in the proposed development other than
remuneration for work performed

¢ have or will not have any vested or conflicting interests in the proposed
development

e undertake to disclose to the Galago Environmental CC and its client as well
as the competent authority any material information that have or may have

the potential to influence the decision of the competent authority required in
terms of the Environmental Impact Assessment Regulations, 2006.

Descte.

Wulf D Haacke
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1. INTRODUCTION

Galago Environmental CC was appointed to undertake a reptile and amphibian habitat
survey on Portions 31 and 38 and the Remainder of the farm Kleinfontein 368-JR and
Portions 14, 63, 67 and 68 of the farm Donkerhoek 365-JR (hereafter referred to as the
study site), scheduled for development into an eco estate with residential areas, open
spaces, gape park areas etc.

The objective was to determine which species might still occur on the site. Special
attention had to be given to the habitat requirements of all the Red Data species which
may occur in the area. This survey focuses on the current status of threatened
herpetofaunal species occurring, or which are likely to occur, on the proposed
development site, and a description of the available and sensitive habitats on the site.

2. OBJECTIVES OF THE HABITAT STUDY

e To assess the current status of the habitat component and current general
conservation status of the property;

o To provide lists of reptiles and amphibians which occur or might occur and to
identify species of conservation importance;

e To highlight potential impacts of the development on the herpetofauna of the
study site; and

e To provide management recommendations to mitigate negative and enhance
positive impacts should the proposed development be approved.

3. SCOPE OF STUDY

This report:

e is a reptile and amphibian survey based on sightings and literature, with
comments on preferred habitats;

e comments on ecologically sensitive areas;

e evaluates the conservation importance and significance of the site, with special
emphasis on the current status of resident threatened species;

o offers recommendations to reduce or minimise impacts, should the proposed
development be approved.

4. STUDY AREA

This site of 808 ha lies southeast of Pretoria in the quarter degree grid cells 2528CD and
2528DC, in the Cullinan district south of the N4 Highway and the Donkerhoek Pass. A
narrow southern section extends across the railway line to Sentrarand. Due to the fact
that it consists of a conglomerate of eight portions of two farms it has an irregular shape
which extends from the southern slope of the Magaliesberg southwards with a sharply
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pointed extension into the undulating lowland. It is a rural community with the majority of
the houses unfenced and some released antelope wander around freely. The study site
lies in Rand Highveld Grassland and Gold Reef Mountain Bushveld (Mucina et al, 2006).
The site is extremely invaded by exotics, such as agricultural weeds, gumtrees and
extensive stands of Black Wattle.

| Faritos 31, 58 59 ated the Remamsderof dlic tanm Klchdomei 168 JB and Portion 14, 67, GT aanil GF of fheTamm Confoer ek 165 JR '
|[———— N

Figure 1: Locality map of the study area

Figure 2: House on lower slope of Magaliesberg, in natural grassveld.
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Figure 3: View southeastwards across grassveld with a stand of gumtrees
around ruins of a former farmhouse.

Figure 4: View southwards on rocky top of the ridge towards the community hall
and Black Wattle thickets.
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Figure 5: View northeastwards from near the main drainage line near the western
border of the site through mountain bushveld towards the Magaliesberg ridge
past the Diamond Hill military cemetery.

Figure 6: View northwards across grassveld of the southern tip of the site south
of the railway line.
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Figure 7: View of entrance to property in woodland in the southern section.

Figure 8: View northwards from southern section across grassveld to mountain
bushveld.

Herpetofaunal Report: Kleinfontein & Donkerhoek February 2012 8 of 16 pages



5. METHOD

A site visit was conducted on 26 March 2011 and again on the 9 April 2011 in the
company of other specialists of the Galago Environmental team. During these visits the
habitat types of the study site were recorded in order to deduct which herpetofaunal
species might possibly be associated with them. This was done with due regard to the
known distributions of Southern African herpetofauna (Minter et al, 2004. SARCA
Reptile Survey, 2006 — 9).

The following GPS coordinates spatially define the site:
e Diamond Hill Military Cemetery, along a row of houses with the uphill slope and
the ridge (25°48’37” S, 28°29°43” E.1534m) (Figures 1 + 2).
The upper dam in the drainage line (25°48’11” S, 28°29°19” E. 1501m).
Open grassveld on the rocky top of the ridge (Figure 3).
Eastern edge (25°49°09” S,28°30°18,2” E.1522m).
Drainage line (25°48'54” S, 28°29'33” E. 1498m)
Railway line crossing (25°50°45,4” S, 28°30°29,6” E)

The 500 meters of adjoining properties were scanned for important faunal habitats. The
slope and the ridge of the Magaliesberg have rocky substrate with some extended dense
stands of Black Wattles. Lower down, still on rocky substrate, Gold Reef Mountain
Bushveld takes over. The undeveloped sections of this area appear to show that they
are unsuitable for ploughing. On the eastern side of the southern extension of the site
are some irrigation spillpoints in the Rand Highveld Grassland. No important
herpetofaunal habitats were noticed beyond the border of the site.

5.1 Field Surveys
During the site visits it was attempted to identify reptiles and amphibians visually during
random transect walks. Possible burrows or other reptile retreats (stumps or rocks)
were inspected for any inhabitants. Amphibians may also be identified by their calls but
none were vocalising.

5.2 Desktop Surveys

As the majority of reptiles and amphibians are secretive, nocturnal and/or poikilothermic
or seasonal, distributional ranges and the presence of suitable habitats were used to
deduce the presence or absence of these species based on authoritative tomes,
scientific literature, field guides, atlases and databases. This can be done irrespective of
season.

The probability of occurrences of herpetofaunal species was based on their respective
geographical distributional ranges and the suitability of on-site habitat. In other words,
high probability would be applicable to a species with a distributional range overlying the
study site as well as the presence of prime habitat occurring on the study site. Another
consideration for inclusion in this category is the inclination of a species to be common,
i.e. normally occurring at high population densities.

Medium probability pertains to a herpetofaunal species with its distributional range
peripherally overlapping the study site, or required habitat on the site being sub-optimal.
The size of the site as it relates to its likelihood to sustain a viable breeding population,
as well as its geographical isolation is also taken into consideration. Species
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categorised as medium normally do not occur at high population numbers, but cannot be
deemed as rare. A low probability of occurrence will mean that the species’ distributional
range is peripheral to the study site and habitat is sub-optimal. Furthermore, some
herpetofauna categorised as low are generally deemed rare.

Based on the impressions gathered during this visit and records in the Transvaal
Museum, the documentation of the herpetofauna of the then Transvaal by Dr N. H. G.
Jacobsen (Unpublished Ph.D. thesis, University of Pretoria, 1989) and his internal report
for the Gauteng Province (1995), the "Atlas and Red Data Book of the Frogs of South
Africa, Lesotho and Swaziland” (Minter, et al, 2004) and the SARCA reptile survey (2006
— 9), the following list of species which may occur on this site was compiled. The
vegetation type was analysed according to the standard handbook by Mucina and
Rutherford (eds) (2006).

5.3  Specific Requirements

During the visits the sites were surveyed and assessed for the potential occurrence of
Red Data species such as:

o Giant Bullfrogs (Pyxicephalus adspersus); only recorded from 2528Dc.
o Striped Harlequin Snake (Homoroselaps dorsalis); not recorded and no termitaria
seen.

e Southern African Python (Python natalensis); Beyond range and not recorded.

6. RESULTS

Amphibians:

This site is only partially suitable for Bullfrogs. The rocky slope and ridge of the
Magaliesberg is not suitable at all. The extension into the lowlands, probably the area
south of the road crossing the site, appears flat enough for the formation of shallow
breeding ponds. In patches, the substrate there appears suitable as dipersal area, in
which these frogs may feed and burrow to aestivate and hibernate. Existing records
indicate that this frog has been recorded in the eastern quarter degree grid cell 2528DC,
which suggests a possible marginal presence in the eastern section of the southern
extension of the site. This frog would potentially have more suitable conditions in the
area adjacent to the east of the site and the central area of this grid cell, both currently
have very little development. At present no actual sightings with GPS readings are
available, although a local resident confirmed that bullfrogs have been seen on the site.
The other listed amphibians may benefit from the earthen dams, small wetlands and the
drainage line across the centre of the site.

Reptiles:

No targeted Red Data species have been recorded in the two quarter degree grid cells
of the site. The known range of the python does not extend as far as the site. The
Striped Harlequin Snake is unlikely to occur here as no termitaria, which in moribund
form usually provide ideal retreats, were noticed.
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The requirements for reptiles differ from those of amphibians and cannot be defined as
feeding, dispersal and breeding areas. All southern African reptiles, except for terrestrial
tortoises, are predators. The available habitats on the site should provide an adequate
variety of prey species for the listed reptiles, which are mainly grassland generalists.

Table 1: List of amphibians and reptiles which may still occur on this site:-

SCIENTIFIC NAMES

COMMON NAMES

PROBABILITY OF

OCCURRENCE
CLASS: AMPHIBIA AMPHIBIANS
Order: ANURA FROGS
Family: Bufonidae Toads
Amietophrynus gutturalis Guttural Toad Medium
Amietophrynus rangeri Raucous Toad Medium
Schismaderma careens Red Toad Medium
Family: Pipidae Platannas
Xenopus laevis Common Platanna Low
Family: Microhylidae Rubber and Rain Frogs
Breviceps adspersus Bushveld Rain Frog Medium
Family: Pyxicephalidae Common Frogs
Amieta angolensis Common River Frog High
Phrynobatrachus natalensis Snoring Puddle Frog High
Kassina senegalensis Bubbling Kassina High
Tomopterna cryptotis Tremolo Sand Frog Medium
Tomopterna natalensis Natal Sand Frog Low
Cacosternum boettgeri Common Caco High
CLASS: REPTILIA REPTILES
Order: SQUAMATA SCALE-BEARING REPTILES
Suborder: LACERTILIA LIZARDS
Family: Gekkonidae Geckos
Pachydactylus capensis Cape Thick-toed Gecko Low
Pachydactylus affinis Transvaal Thick-toed Gecko Medium
Family: Chamaeleonidae Chameleons
Chamaeleo dilepis Flap-necked Chameleon Low
Family: Agamidae Agamas
Agama atra Rock Agama Low
Agama distanti Distant's Ground Agama Low
Family: Scincidae Skinks
Trachylepis punctatissima Speckled Skink Medium
Trachylepis capensis Cape Skink Low
Afroblepharus wahlbergii Wahlberg's Snake-eyed Skink Medium
Mochlus sundevallii Sundevall’'s Writhing Skink Low Low
Family: Lacertidae Lacertids
Pedioplanis lineoocellata Spotted Sand Lizard Low
Nucras holubi Holub’s Sand Lizard Low
Nucras ornata Ornate Sand Lizard Low
Family: Gerrhosauridae Plated Lizards
Gerrhosaurus flavigularis Yellow-throated Plated Lizard Low

Family: Cordylidae

Girdled Lizards
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SCIENTIFIC NAMES

COMMON NAMES

PROBABILITY OF

OCCURRENCE
Chamaesaura aenea Coppery Grass Lizard Low
Chamaesaura anguina Cape Grass Lizard Low
Cordylus jonesii Jones’ Girdled Lizard Low
Cordylus vittifer Common Girdled Lizard Low
Family: Varanidae Monitor lizards
Varanus albigularis Rock Monitor Low
Suborder: SERPENTES SNAKES
Family: Typhlopidae Blind Snakes
Typhlops bibronii Bibron’s Blind Snake Low
Family: Leptotyphlopidae Thread Snakes
Leptotyphlops s.scutifrons Peters’ Thread Snake Medium
Family: Atractaspididae African Burrowing Snakes
Atractaspis bibronii Bibron's Stiletto Snake Low
Apparalactus capensis Cape Centipede-eater Medium
Family: Colubridae Typical Snakes
Lamprophis capensis Brown House Snake Medium
Lycodonomorphus rufulus Brown Water Snake Low
Lycophidion capense Cape Wolf Snake Medium
Pseudaspis cana Mole Snake Low
Psammophis brevirostris Shortsnouted Sand Snake Low
Psammophris crucifer Cross-marked Sand Snake Low
Psammophis trinasalis Fork-marked Sand Snake Low
Psammophylax rhombeatus Rhombic Skaapsteker Medium
Psammophylax tritaeniatus Striped Skaapsteker Low
Telescopus semivariegatus Eastern Tiger Snake Low
Dispholidus typus Boomslang High
Dasypeltis scabra Rhombic Egg-eater High
Family: Elapidae Cobras, Mambas, other Elapids
Naja annulifera Snouted Cobra Medium
Naja mossambica Mozambique Spitting Cobra Low
Hemachatus haemachatus Rinkhals Low
Elapsoidea s. media Highveld Garter Snake Low
Family: Viperidae Adders
Bitis arietans Puff Adder High
Causus rhombeatus Rhombic Night Adder Low
Order: CHELONIA TORTOISES
Suborder: PLEURODIRA SIDE-NECKED TERRAPINS
Family: Pelomedusidae Side-necked Terrapins
Pelomedusa subrufa Helmeted Terrapin Low
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7. FINDINGS AND POTENTIAL IMPLICATIONS

This site has a variety of habitats, due to a combination of substrate and vegetation
types, drainage lines and earthen dams.

This variety of available habitat types provides suitable situations for habitat-specific
reptiles and some frogs. The rocky outcrops on the slope and the crest of the ridge
provide a habitat for the rock agama, the common girdled lizard and some skinks.

Further downhill the herpetofauna consists of grassveld generalists. As several taxa
have only been recorded from one of the two quarter degree grid cells which cover this
site, this indicates that the resident populations of these reptiles and amphibians tend to
be small and disrupted.

As this site lies in a contact zone between Highveld Grassveld and the Savannah
Bushveld, there is a potential overlap between some of the typical marker species, such
as the northern cobras of tropical savannah, with the Rinkhals representing the southern
Highveld species.

Figure 9: Bullfrog Habitat map
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8.

LIMITATIONS, ASSUMPTIONS AND GAPS IN
KNOWLEDGE

This site in the two adjacent quarter degree grid cells has been residentially occupied for
some time and a fairly high density housing complexes developed. Some areas have
been taken over by dense stands of exotic plants, such as black wattles and gumtrees,
and earthen dams have been built, therefore the original indigenous herpetofauna may
have been affected.

9.

RECOMMENDED MITIGATION MEASURES

Mitigation measures proposed by the specialist:

It is important to note that the trenches for the water pipeline and even those for
sewage lines do not need to be wide, which means that the environmental
damage caused by the actual digging can be reduced to a minimum. However,
while they are open their presence will mean that wildlife of any size may fall into
them, from where it will be difficult to escape and death may be caused by
drowning, excessive exposure to the sun or by being buried alive during the final
construction work.

Environmental damage caused by these trenches may be kept to a minimum by
good forward planning and thereby reducing the actual length of time that they
are open. Possible damage to wildlife is in direct proportion to the time that
these trenches are open and may destroy amphibian and reptilian species.

The design of the stormwater lines is not known. If large diameter cement pipes
are used and the trenches are closed again, potential danger become reduced
by filling in the trenches. Open stormwater channels are dangerous, as they will
continuously contribute to wildlife destruction.

The following mitigation measures were developed by GDACE (Directorate of Nature
Conservation, GDACE, 2009) and are applicable to the study site.

When Giant Bullfrogs / Giant Bullfrog habitat will be retained in an open space
system of a development situated within the urban edge, Giant Bullfrogs should
be prevented from leaving the site and entering unsuitable habitat through the
erection of an impermeable wall or appropriately designed fence prior to
construction commencing. The wall/fence should be solid (i.e. without openings)
below ground to the level of the foundations and for at least 20cm above ground.
The crossing of natural drainage systems should be minimized and only
constructed at the shortest possible route, perpendicular to the natural drainage
system. Where possible, bridge crossings should span the entire stretch of the
buffer zone.

Disturbance to any wetlands during construction should be minimized. A plan for
the immediate rehabilitation of damage caused to wetlands should be compiled
by a specialist registered in accordance with the Natural Scientific Professions
Act (No. 27 of 2003) in the field of Ecological Science. This rehabilitation plan
should form part of the EMP and a record book should be maintained on site to
monitor and report on the implementation of the plan.

All storm water structures should be designed so as to block amphibian and
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reptile access to the road surface.

e A comprehensive surface runoff and storm water management plan should be
compiled, indicating how all surface runoff generated as a result of the road
development (during both the construction and operational phases) will be
managed (e.g. artificial wetlands / storm water and flood retention ponds) prior to
entering any natural drainage system or wetland and how surface runoff will be
retained outside of any demarcated buffer/flood zones and subsequently
released to simulate natural hydrological conditions. This plan should form part of
the EMP.

e Where roads are routed past expected or confirmed Giant Bullfrog breeding
areas, road signs warning motorists to slow down on account of Giant Bullfrogs
should be erected (in accordance with applicable legislation).

10. CONCLUSION

This site has been occupied for some time and the northwestern corner is densely
covered by houses. In parts it has been seriously disturbed by introduced exotic plants
such as Black Wattle and Eucalyptus trees, which occur in thick stands on and around
the site. The eastern section of the rocky ridge is relatively undisturbed. The entire site is
run as a communal project and houses may have some gardens surrounding them but
no walls or fences are allowed. Some antelopes have been introduced and these move
freely on the site. As this system does not allow walls, bullfrogs would be able to move
freely, mainly in the area near the southeastern border, where this frog has been
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recorded. The middle of this narrow site appears to have been subdivided into small
plots for residential purposes. Some cattle were seen and some ploughing has been
done. The long grassveld south of the railway line appears undisturbed.

The Giant Bullfrog occurs in the eastern quarter degree grid cell on this site. The
wetlands and an adjacent open area should remain undeveloped for this frog. The rest
of the listed species should be fairly well distributed, although in low densities. The
proposed further development on this site will not have any seriously detrimental effects
on the herpetofauna. Some commensal species, such as Speckled Skinks, which are
able to live in association with human activities and structures, may benefit from this
development.
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1. INTRODUCTION

A habitat survey of invertebrates, of known high conservation priority, was required for
Portion 31 and 38 and the remainder of Kleinfontein 368 JR and Portions 14, 63, 67 and 68
of Donkerhoek 365 JR. The survey focused on the possibility that invertebrate species of
conservation concern, known to occur in the Gauteng Province are likely to occur within the
proposed development site (with its alternatives) or not. Species of conservation concern
include Threatened species (Critically Endangered, Endangered, Vulnerable), Near
Threatened species, Critically Rare species or Rare species.

1.1 Objectives of the habitat study

The objectives of the habitat study are to provide:

e A detailed butterfly habitat survey;

e A detailed habitat survey of possible threatened or localized chafer beetles,
mygalomorph spiders and rock scorpions;

o Evaluate the conservation importance and significance of the site with special emphasis
on the current status of threatened invertebrate species;

¢ Recording of possible host plants of the larvae of butterfly species;

o Literature investigation of possible species that may occur on site;

¢ |dentification of potential ecological impacts on invertebrates that could occur as a result
of the development; and

o Make recommendations to reduce or minimise impacts, should the development be
approved.

1.2 Scope of study

o Four site visits at the specific site of key elements of habitats on the site, relevant to
invertebrate conservation.

e Recording of any sightings and/or evidence of existing butterflies and selected fruit
chafers, mygalomorph spiders and rock scorpions.

¢ An evaluation of the conservation importance and significance of the site with special
emphasis on the current status of threatened species.

o Recording of possible host plants of the larvae of butterfly species.

o Literature investigation of possible species that might occur on site.

o Integration of the literature investigation and field observations to identify potential
ecological impacts that could occur as a result of the development.

e Integration of literature investigation and field observations to make recommendations to
reduce or minimise impacts, should the development be approved.

2. STUDY AREA

The study site is situated at the intersection of the Savanna - and Grassland Biomes (Mucina
& Rutherford 2006). Landscape at the site could be divided into a west-east directed rocky
ridge and flatter areas with very few rocks on gentle slopes. The vegetation type at the rocky
ridge is Gold Reef Mountain Bushveld but with a relatively low cover of indigenous trees.
Grassland at the flats is represented by Rand Highveld Grassland (Mucina & Rutherford
2006). The site is part of the summer-rainfall region with dry winters. Frost is frequent in the
winter, but less common on the ridges and hills (Mucina & Rutherford, 2006). Mean annual
precipitation varies from 600 — 750mm a year. The ridge at the site is surrounded by
thornveld, grassland at the flats, some cultivated fields, wetland vegetation along
streambeds and built-up areas. A highway (N4) cuts between the northern section of the
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ridge at the site and other ridges further to the north. A smaller tar road exists between the
ridge at the site and a chain of ridges to the east.

| Portion 31 32 53 anl thi Feanalisher of e fanm Klalifaimelis 360 00 ated Portion 94, 63 67 al 5807 1 fanm D onksinale 365 JR ‘ t

— il athe

Figure 1: Locality map of the study area

3. METHODS

Surveys were conducted on 31 March 2011, 29 April 2011, 15 May 2011 and 12 September
2011.

3.1 Habitat characteristics and vegetation

The habitat was investigated by noting habitat structure (rockiness, slope, plant
structure/physiognymy) as well as floristic composition. Voucher specimens of plant species
were only taken where the taxonomy was in doubt and where the plant specimens were of
significant relevance for invertebrate conservation. Field guides such as those by Van
Oudtshoorn (1999), Van Wyk & Malan (1998) and Van Wyk & Van Wyk (1997) were used to
confirm the taxonomy of the species. In this case no plant specimens were needed to be
collected as voucher specimens or to be sent to a herbarium for identification.

3.2 Butterflies

Butterflies were noted as sight records or voucher specimens. Voucher specimens are
mostly taken of those species of which the taxa warrant collecting due to taxonomic
difficulties or in the cases where species can look similar in the veldt.
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Many butterflies use only one species or a limited number of plant species as host plants for
their larvae. Myrmecophilous (ant-loving) butterflies such as the Aloeides, Chrysoritis,
Erikssonia, Lepidochrysops and Orachrysops species (Lepidoptera: Lycaenidae), which live
in association with a specific ant species, require a unique ecosystem for their survival
(Deutschlander & Bredenkamp, 1999; Terblanche, Morgenthal & Cilliers, 2003; Edge, Cilliers
& Terblanche, 2008; Gardiner & Terblanche, 2010). Known food plants of butterflies were
therefore also recorded. After the visits to the site and the identification of the butterflies
found there, a list was also compiled of butterflies that will most probably be found in the
area in all the other seasons because of suitable habitat. The emphasis is on a habitat
survey.

3.3 Fruit chafer beetles

Different habitat types in the areas were explored for any sensitive or special fruit chafer
species. Selection of methods to find fruit chafers depends on the different types of habitat
present and the species that may be present. Fruit bait traps would probably not be
successful for capturing Ichnestoma species in a grassland patch (Holm & Marais 1992).
Possible chafer beetles of high conservation priority were noted as sight records
accompanied by the collecting of voucher specimens with grass nets or containers. Voucher
specimens are taken where the relevant species belongs to taxa that warrant collecting due
to taxonomic difficulties or possible confusion of identity in the veldt.

3.4 Mygalomorph spiders and rock scorpions

Relatively homogenous habitat / vegetation areas were identified and explored to identify
any sensitive or special species. Selected stones that were lifted to search for Arachnids
were put back very carefully resulting in the least disturbance possible. The area was
searched for possible signs of trap door spiders or other mygalomorph spiders (for example
traces of wafer-lids, cork-lids or silk-lined burrows). Investigations by brushing the soil
surface with a small broom/paint brush, scraping or digging into the soil with a spade, were
made. All the above actions were accompanied by the least disturbance possible.

3.5. Limitations

It should be emphasized that the survey is by no means an exhaustive list of the butterflies
or other invertebrates present on the site, because of the time constraint. The on site
butterfly and invertebrate survey was conducted during March 2011, April 2011, May 2011
and September 2011 which is an optimal time series of the year to find sensitive butterflies
as well as other invertebrates of high conservation priority. Weather conditions during the
visits were favourable for recording butterflies and invertebrates. However, the focus
remains the habitat survey that focused on the probability of threatened species being
present at the site.
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4. RESULTS

4.1. Habitat and vegetation characteristics

Table 1: Outline of the main habitat and vegetation characteristics of the proposed site.
HABITAT FEATURE DESCRIPTION

Topography The site comprises a rocky ridge section with an upper plateau at
the northern parts of the site and a flat area that covers the
central and southern parts of the site.

Rockiness Rocky ridges are found in the northern part of the site which
include a plateau that contain rocky outcrops and sheet rock.

Presence of wetlands A wetland and dam are present at the southern slope of the
rocky ridges.

Vegetation in general Vegetation at the site is a mosaic of different areas depending on

the land use. Cultivated fields, gardens with exotic and
indigenous plant species, patches of exotic trees are found in
and around present developed areas. Remnants of grassland or
Acacia karroo woodland are found in the valley bottom with its
gentle slopes (flat area). Rocky ridge vegetation that contains
pristine patches of rocky ridge vegetation is found in the northern
parts of the site at a conservation area.

Wetland patches of which most have been invaded or
surrounded by exotic trees (Eucalyptus, exotic Acacia, Populus)
are found at the site. One wetland is also partly invaded by
kikuyu (Pennisetum clandestinum).

Extensive patches of exotic invasive tree species are present at
the site. Patches of the exotic Eucalyptus camaldulensis (red
river gum, “bloekom”) trees are present. Extensive patches of
exotic invasive Acacia decurrens (green wattle) are present.

Grassland at the rocky ridge contain a variety of indigenous
grass species including Loudetia simplex, Tristachya rehmannii,
Aristida junciformis subsp. galpinii, Aristida transvaalensis,
Digitaria monodactyla, Digitaria diagonalis var. diagonalis,
Schizachyrium  sanguineum,  Panicum  natalense  and
Monocymbium ceresiiforme. A number of succulents including
Adromischus umbraticola, Euphorbia davyi and Aloe pretoriensis
are found in the rocky ridge vegetation. In addition shrubs such
as Clutia pulchella (lightning bush), Parinari capensis (dwarf
mobola), Searsia magalismontana, Xerophyta retinervis
(monkey’s tail) and Protea welwitschii are also recorded. Patches
or clumps of indigenous trees are also found.

Signs of disturbances The residential environment is obviously modified (containing
roads, built up areas, fences) whilst vegetation in residential
areas contain many exotic plant species. Patches of exotic
Eucalyptus trees and exotic Acacia decurrens (green wattle) are
present. High frequencies of Seriphium plumosum (bankrupt
bush) in some parts suggest possible overgrazing.

Characteristics of surrounding The rocky ridge area could be very important as stepping stones

areas (with a view to buffer in a conservation corridor. Remnant patches of indigenous
zones, corridors and grassland and woodland could also be important stepping stones
connectivity of habitats with of natural corridors in an increasingly urbanised area.

more natural vegetation)
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Photo 1: View of the quartzite ridge. Vegetation consists of grassland with trees that
are only found in favourable secluded areas.
Photo: September 2011, R.F. Terblanche

Photo 2: An example of Stygionympha wichgrafi, a butterfly that exclusively favours
rocky ridges.
Photo: R.F. Terblanche.
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Photo 3: Rocks, grasses and Clutia pulchella (Iightnig bush).
Photo: September 2011, R.F. Terblanche.

Pot ' eatogater species at the rocky ki_dges where the host plant of
Chrysoritis aureus (Heidelberg Copper butterfly), Clutia pulchella is present at the
site.
Photo: September 2011, R.F. Terblanche.
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4.2. Threatened invertebrate species

4.2.1. Butterflies

Table 2: Butterfly species in the Gauteng Province that appear in the present revised red data
book of butterfly species in South Africa (Henning, Terblanche & Ball, 2009).

Invertebrates such as threatened butterfly species are normally very habitat specific and residential status imply a
unique ecosystem that is at stake. No = 0; Yes = 1.

SPECIES COMMON GLOBAL RESIDENT AT NOT FOUND/
NAMES CONSERVATION SITE UNLIKELY TO
STATUS OCCUR AT SITE
Chrysoritis aureus Golden Copper/ Vulnerable 0 1
Heidelberg
Copper
Aloeides dentatis Roodepoort Vulnerable 0 1
dentatis Copper
Lepidochrysops Highveld Blue Endangered 0 1
praeterita
Metisella meninx* Marsh Sylph Vulnerable 0 1
Platylesches Hilltop Hopper Vulnerable ? ?
dolomitica**
Orachrysops Mijburgh’s Blue Vulnerable 0 1
mijburghi***

* Metisella meninx is no longer treated as a threatened species based on valid new information on its distribution and
abundance. Metisella meninx is at present regarded as a species of conservation concern in the Rare category (which is not
a formal IUCN category): rare habitat specialist. Mecenero, S. et al. In prep. South African butterfly atlas. Part of SABCA:
South African Butterfly Conservation Assessment: A joint project of the Animal Demography Unit (ADU) of the University of
Cape Town, the South African National Biodiversity Institute (SANBI) and the Lepidopterist’'s Society of Africa (LepSoc).
http://sabca.adu.org.za.

** Platylesches dolomitica is no longer treated as a threatened species based on valid new information on its distribution.
Mecenero, S. et al. In prep. South African butterfly atlas. Part of SABCA: South African Butterfly Conservation Assessment:
A joint project of the Animal Demography Unit (ADU) of the University of Cape Town, the South African National Biodiversity
Institute (SANBI) and the Lepidopterist’'s Society of Africa (LepSoc). http://sabca.adu.org.za.

*** This entity may prove to be a different taxon of which only one or possibly two localities in Gauteng are known up to date. At

present it is recognised as the Suikerbosrand population of Orachrysops mijburghi (Terblanche & Edge 2007).
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4.3.

4.3.1. Butterflies

Invertebrate species of high/special conservation significance

Table 3: Butterfly species of high conservation priority in the Gauteng Province due to

localized distribution and habitat specificities.
The conservation priority of these butterflies is largely based on the unpublished Gauteng butterfly atlas work
(G.A. Henning, P. Roos, M. Forsyth) and own records and analyses. No = 0; Yes = 1.

SPECIES TRIVIAL NAME RESIDENT NOT FOUND/
AT SITE UNLIKELY TO
OCCUR AT SITE

Lepidochrysops letsea Free State Blue 0 1
Lepidochrysops tantalus King Blue 0 1
Thestor basutus basutus Basutu Skolly 0 1
Gegenis hottentota Marsh Hottentot Skipper 0 1
Lepidochrysops procera Potchefstroom Blue 0 1
Lepidochrysops ketsi ketsi Ketsi Blue 0 1
Lepidochrysops ignota Zulu Blue 0 1
Kedestes nerva nerva Scarce Ranger ? ?
Lepidochrysops ortygia Koppie Blue 0 1
Acraea anacreon Orange Acraea ? ?

4.3.2. Fruit chafers

Table 4: Fruit chafer species (Coleoptera: Scarabaeidae: Cetoninae) in Gauteng Province
that are known to be of high conservation priority. No = 0; Yes = 1.

SPECIES RESIDENT AT NOT FOUND/ UNLIKELY TO OCCUR
SITE AT SITE
Ichnestoma stobbiai 1 0
Trichocephala brincki 0 1

4.3.3. Baboon spiders

Table 5: Baboon spiders species (Araneae: Teraphosidae) that are of known high conservation priority in
the Gauteng Province. No = 0; Yes = 1.

SPECIES RESIDENT AT NOT FOUND/ UNLIKELY TO
SITE OCCUR AT SITE
Brachionopus pretoriae 0 0

4.3.4. Trapdoor spiders

Table 6: Front-eyed or spurred trapdoor spiders species (Araneae: Idiopidae) that are of
known high conservation priority in the Gauteng Province. No = 0; Yes = 1.

SPECIES RESIDENT AT | NOT FOUND/ UNLIKELY TO
SITE OCCUR AT SITE

Galeosoma pilosum 0 1

Galeosoma robertsi 0 1

Galeosoma scutatum 0 1

Segregara monticola 0 1

4.3.4. Rock scorpions

Table 7: Rock scorpion species (Scorpiones: Ischnuridae) that are of known high
conservation priority in the Gauteng Province. No = 0; Yes = 1.
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SPECIES RESIDENT AT NOT FOUND/ UNLIKELY TO
SITE OCCUR AT SITE

Hadogenes gracilis 0 1

Hadogenes gunningi 1

4.4 Invertebrate biodiversity

Though many parts of the site have been modified, a variety of habitats still remain and the
invertebrate diversity is suspected to be high. Invertebrate diversity at the rocky ridges is
interesting and more additions could be made to the present species list.

5. DISCUSSION

5.1. Status of threatened butterfly species at the site

Studies about the vegetation and habitat of threatened butterfly species in South Africa
showed that ecosystems with a unique combination of features are selected by these often
localised threatened butterfly species (Deutschlander and Bredenkamp 1999; Edge 2002,
2005; Terblanche, Morgenthal & Cilliers 2003; Lubke, Hoare, Victor & Ketelaar 2003; Edge,
Cilliers & Terblanche, 2008). Threatened butterfly species in South Africa can then be
regarded as bio-indicators of rare ecosystems.

Six species of butterfly in Gauteng are listed in the revised red list and South African Red
Data Book: butterflies (G.A. Henning, Terblanche & Ball, 2009). The expected presence or
not of the threatened butterfly species follows.

Chrysoritis aureus (Golden Opal/ Heidelberg Copper)

The proposed global red list status for Chrysoritis aureus according to the most recent [IUCN
criteria and categories is Vulnerable [VU Biab(ii,iv)+2ab(ii,iv); D2] (G.A. Henning,
Terblanche & Ball, 2009). Chrysoritis aureus (Golden Opal/ Heidelberg Copper) is a resident
where the larval host plant, Clutia pulchella is present. However, the distribution of the
butterfly is much more restricted than that of the larval host plant (S.F. Henning 1983;
Terblanche, Morgenthal & Cilliers 2003). One of the reasons for the localised distribution of
Chrysoritis aureus is that a specific host ant Crematogaster liengmei must also be present at
the habitat. Research revealed that Chrysorits aureus (Golden Opal/ Heidelberg Copper)
has very specific habitat requirements, which include rocky ridges of upper slopes with a
steep southern slope (Terblanche, Morgenthal & Cilliers (2003). Though Clutia pulchella, the
host plant is present in similar rocky landscapes as at the habitats of Chrysoritis aureus, it is
highly unlikely that the butterfly is present. The host ant Crematogaster liengmei appears to
be absent — only another Crematogaster species (Photo 4) has been found at the rocks
where the host plant is present. Nectar sources at the rocky ridges also appear to be
relatively poor. Chrysoritis aureus has never been found at rocky ridges with Clutia pulchella
in the Magaliesberg, despite exploration by a number of butterfly collectors of this mountain
series over decades. Chrysoritis aureus has not been found during the present surveys.

Aloeides dentatis dentatis (Roodepoort Copper)

The proposed global red list status for Aloeides dentatis dentatis according to the most
Terblanche & Ball, 2009). Aloeides dentatis dentatis colonies are found where one of its host
plants Hermannia depressa or Lotononis eriantha is present. Larval ant association is with
Lepisiota capensis (S.F. Henning, 1983; S.F. Henning & G.A. Henning, 1989). The habitat
requirements of Aloeides dentatis dentatis are complex and not fully understood yet. See
Deutschlander and Bredenkamp (1999) for the description of the vegetation and habitat
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characteristics of one locality of Aloeides dentatis subsp. dentatis at Ruimsig, Roodepoort,
Gauteng Province. Recently new colonies of Aloeides dentatis dentatis have been
discovered in the new section of the Suikerbosrand Nature Reserve (Terblanche & Edge
2007). There is no ideal habitat for Aloeides dentatis subsp. dentatis on the site and it is
highly unlikely that the butterfly is present at the site.

Lepidochrysops praeterita (Highveld Blue)

The proposed global red list status for Lepidochrysops praeterita according to the most
recent IUCN criteria and categories is Endangered [E A2c; B1ab(iv)+2ab(iv)] (G.A. Henning,
Terblanche & Ball, 2009). Lepidochrysops praeterita is a butterfly that occurs where the
larval host plant Ocimum obovatum is present (Pringle, G.A. Henning & Ball, 1994), but the
distribution of the butterfly is much more restricted than the distribution of the host plant.
Lepidochrysops praeterita is found on selected rocky ridges and rocky hillsides in parts of
Gauteng, the extreme northern Free State and the North-West Province. The site falls
outside the known extent of occurrence of Lepidochrysops praeterita (G.A. Henning,
Terblanche & Ball, 2009). No ideal habitat appears to be present for the butterfly on the site.
It is highly unlikely that Lepidochrysops praeterita would be present on the site.

Metisella meninx (marsh sylph)

The marsh sylph butterfly, Metisella meninx, is listed as a threatened species by Henning,
Terblanche & Ball (2009). It should be noted Metisella meninx is at present regarded as a
species of conservation concern in the Rare category (which is not a formal IUCN category)
as a rare habitat specialist (Mecenero, S. et al. In prep. South African butterfly atlas. Part of
SABCA: South African Butterfly Conservation Assessment: A joint project of the Animal
Demography Unit (ADU) of the University of Cape Town, the South African National
Biodiversity Institute (SANBI) and the Lepidopterist's Society of Africa (LepSoc).
http://sabca.adu.org.za). Though Metisella meninx is more widespread and less threatened
than perceived before, it should be regarded as a localised rare habitat specialist of
conservation priority, which is associated with suitable patches of grass at wetlands. The
larval host plant of Metisella meninx is rice grass, Leersia hexandra (G.A. Henning & Roos
2001). Unlike many other threatened butterfly species in South Africa no specific association
with ant species is present in the early stages of the life cycle of the Metisella meninx. The
ideal habitat of Metisella meninx is treeless marshy areas where Leersia hexandra (rice
grass) is abundant. No ideal habitat for Metisella meninx appears to be present.

Platylesches dolomitica (Dolomite Hopper)

The proposed global red status for Platylesches dolomitica according to the most recent
IUCN criteria and categories is Vulnerable [VU D2] (G.A. Henning, Terblanche & Ball, 2009).
Platylesches dolomitica is a rare butterfly of which the habitat, presumably dolomite ridges,
is still poorly known. Platylesches dolomitica could be found at the rocky ridges at the site.
This recently described butterfly has been found to be widespread and not threatened or of
particular conservation concern (Mecenero, S. et al. In prep. South African butterfly atlas.
Part of SABCA: South African Butterfly Conservation Assessment: A joint project of the
Animal Demography Unit (ADU) of the University of Cape Town, the South African National
Biodiversity Institute (SANBI) and the Lepidopterist's Society of Africa (LepSoc).
http://sabca.adu.org.za).

Orachrysops mijburghi (Mijburgh’s Blue)

The proposed global red status for Orachrysops mijburghi according to the most recent
IUCN criteria and categories is Vulnerable [VU D2] (G.A. Henning, Terblanche & Ball, 2009).
Orachrysops mijburghi favours grassland depressions where specific Indigofera plant
species occur (Edge, 2005; Terblanche & Edge 2007; G.A. Henning, Terblanche & Ball
2009). The Heilbron population of Orachrysops mijburghi in the Free State uses Indigofera
evansiana as a larval host plant while the Suikerbosrand population in Gauteng uses
Indigofera dimidiata as a larval host plant (Edge 2005; Terblanche & Edge 2007). There is

Invertebrate report: Kleinfontein September 2011 12 of 24 pages



no suitable habitat for Orachrysops mijburghi on the site and it is unlikely that Orachrysops
mijburghi would be present on the site.

Conclusion on threatened butterfly species
There appears to be no threat to any threatened butterfly species if the study site is
developed.

5.2. Status of invertebrates of special conservation significance

Table 3 lists the butterfly species (Lepidoptera: Hesperiidae, Papilionidae, Pieridae,
Nymphalidae and Lycaenidae) that are of known high conservation priority in the Gauteng
Province. None of the above butterfly species were found on the site, or are likely to be
resident at the site. There appears to be no threat to the butterfly species of high
conservation significance if the developments are approved.

Table 4 lists the fruit chafer beetle species (Coleoptera: Scarabaeidae: Cetoninae) that are
of known high conservation priority in the Gauteng Province.

Ichnestoma stobbiai (rare fruit chafer beetle)

Ichnestoma stobbiai is an endangered fruit chafer (Scarabaeidae: Cetoniinae) that occurs in
small habitat fragments of South Africa (Kryger & Scholtz, 2008). The adults of this species
are short-lived and the females are flightless. Thus, the vagility of these beetles is extremely
low (Kryger & Scholtz, 2008). The Cetoniinae (Coleoptera: Scarabaeidae) genus Ichnestoma
Gory & Percheron, 1833 currently comprises 13 described species and is endemic to South
Africa. The species I. stobbiai Holm, 1992 is thought to occur in a very restricted area in and
around Gauteng Province and all habitat patches should be protected (Kryger & Scholiz,
2008; Deschodt, Scholtz & Kryger, 2009). Unlike most cetoniine larvae, the larvae of this
species usually occur in dolomitic to cherty, well-drained soils (Deschodt, Scholtz & Kryger,
2009). Ichnestoma larvae feed under the soil surface and also pupate under the soil surface
in specific grassland areas (Perissinotto, Smith & Stobbiai, 1999). All the habitat
requirements of Ichnestoma stobbiai in these grassland patches are not fully understood yet,
but it is normally a rocky area (dolomite to chert: see Deschodt, Scholtz & Kryger, 2009),
consisting of grassland with a variety of indigenous grass species. From personal
experience few trees occur in such patches, with species diverse grassland that are well
developed in terms of succession. Rocks, often well-embedded in the soil, are scattered
throughout such areas. There is suitable habitat for Ichnestoma stobbiai at the site and this
beetle has been found previous to this study at the site.

There would be a threat to the rare and localised fruit chafer beetle, Ichnestoma
stobbiai if some patches of the rocky ridge are developed.

Table 5 lists the baboon spider species (Araneae: Teraphosidae) that are of known high
conservation priority in the Gauteng Province. None of the above baboon spider species
were found on the site, or are likely to be resident at the site. There appears to be no threat
to the baboon spider species of high conservation significance if the development is
approved.

Table 6 lists the trapdoor spider species (Araneae: Teraphosidae) that are of known high
conservation priority in the Gauteng Province. Most trapdoor spider species in general are
regarded as being sensitive to environmental changes. There appears to be no threat to the
trapdoor spider species of high conservation significance if the development is approved.

Table 7 lists the rock scorpion species (Scorpiones: Ischnuridae) that are of known high
conservation priority in the North-West Province and Gauteng Province. Distribution of
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Hadogenes gunningi is wider than perceived in the past and this unique scorpion does not
qualify for threatened status (see Engelbrecht 2005). It remains however a localised species
of conservation concern. Hadogenes gunningi is present at some patches of the rocky ridge
at the site. There will be a threat to Hadogenes gunningi if some patches of the rocky ridge
are developed.

5.3 Invertebrate biodiversity

Though many parts of the site have been modified, a variety of habitats still remain and the
invertebrate diversity is suspected to be high. Invertebrate diversity at the rocky ridges is
interesting and more additions could be made to the present species list. If a conservation
area at the site is maintained and more indigenous plant species is cultivated in residential
areas a very valuable contribution to invertebrate conservation can be made.

re the invertebrate biodiversity is high or
where extant and potential habitats of Ichnestoma stobbiai are present.

6. IMPACTS AND MITIGATION MEASURES

Habitat conservation is the key to the conservation of invertebrates such as threatened
butterflies (Deutschlander and Bredenkamp 1999; Edge 2002, 2005; Terblanche,
Morgenthal & Cilliers 2003; Lubke, Hoare, Victor & Ketelaar 2003; Edge, Cilliers &
Terblanche, 2008). Furthermore corridors and linkages may play a significant role in insect
conservation (Pryke & Samways, 2003, Samways, 2005).
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Urbanisation is a major additional influence on the loss of natural areas (Rutherford &
Westfall 1994). In the Gauteng Province the pressure to develop areas is high since its
infrastructure allows for improvement of human well-being in some way. Urban nature
conservation issues in South Africa are overshadowed by the goal to improve human well-
being, which focuses on aspects such as poverty, equity, redistribution of wealth and wealth
creation (Cilliers, Mller & Drewes 2004). Nevertheless the conservation of habitats is the
key to invertebrate conservation, especially for those red listed species that are very habitat
specific. This is also true for any detailed planning of corridors and buffer zones for
invertebrates. Though proper management plans for habitats are not in place, setting aside
special ecosystems is in line with the resent Biodiversity Act (2004) of the Republic of South
Africa.

Corridors are important to link ecosystems of high conservation priority. Such corridors or
linkages are there to improve the chances of survival of otherwise isolated populations
(Samways, 2005). How wide should corridors be? The answer to this question depends on
the conservation goal and the focal species (Samways, 2005). For an African butterfly
assemblage this is about 250m when the corridor is for movement as well as being a habitat
source (Pryke and Samways 2003). Hill (1995) found a figure of 200m for dung beetles in
tropical Australian forest. In the agricultural context, and at least for some common insects,
even small corridors can play a valuable role (Samways, 2005). Much more research
remains to be done to find refined answers to the width of grassland corridors in South
Africa. The width of corridors will also depend on the type of development, for instance the
effects of the shade of multiple story buildings will be quite different from that of small
houses.

To summarise: In practice, as far as urban developments are concerned, the key would be
to prioritise and plan according to special ecosystems.

In the case of this study site, there appears to be no loss of sensitive species and particularly
sensitive habitats if a development, which excludes the ridges and associated rocky plateau,
is approved. There would be a loss of connectivity of particular conservation importance if
the developments are approved, with the exception rocky ridges.

Impacts:

e The loss of habitat

e The loss of sensitive species. Sensitive species are regarded here as the
invertebrate species that are listed in Tables 1-4 and constitutes the invertebrate
species that are red listed or of known particular high conservation importance.
Ichnestoma stobbiai, a rare and endangered beetle species, is present on the site.
Another invertebrate species of conservation concern Hadogenes gunningi (rock
scorpion) is also present on the site. Both these species are associated with the
rocky ridge at the site. During the operational phase, the significance of loss of
habitat is expected to be high without and low with mitigation.

¢ The loss of habitat connectivity and open space

Mitigation measures:

e Proposed developments should be strictly confined to the areas planned for
development and the remains of semi-natural vegetation along the water course should
be conserved.

¢ No exotic invasive plant species should be planted in the areas to be developed, if the
development is approved.
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¢ A buffer zone of at least 30m should be allocated to all rocky ridges, rocky plateaus and
wetlands beyond which no disturbance or vehicles should be allowed during the
constructional and operational phases.

e Where infrastructural developments cross a wetland zone, the development should be
confined strictly to the area where the development crosses over.

7. RECOMMENDATION

e |t is highly recommended that the rocky ridges and rocky plateaus not be considered for
future development.

e Wetlands if rehabilitated to include more indigenous vegetation could enhance
invertebrate diversity at the site.

¢ If developments are approved the following recommendations apply:

» It is recommended that where possible within overall conservation goals of this site,
exotic vegetation should be removed and eradicated, especially invasive exotic
species such as Acacia decurrens (green wattle).

» Indigenous plant species are important for invertebrate conservation and if the
development is approved, indigenous trees and vegetation should be conserved
where possible.

» There should be a focus to conserve patches of natural grassland and woodland
vegetation.

8. CONCLUSION

The general biodiversity of invertebrates appears to be moderate at the residential areas and
very low at patches of exotic trees (exotic Acacia, Eucalyptus). In contrast diversity of
indigenous invertebrate species, such as reflected by beetles, butterflies and scorpions,
appears to be high at the rocky ridge. There is considerable scope for the rocky ridges,
including the rocky plateau to be corridors of considerable conservation importance.

A localised scorpion species, Hadogenes gunningi (rock scorpion) has been found at the
rocky ridge. Ichnestoma stobbiai, an endangered fruit chafer (Scarabaeidae: Cetoniinae) that
occurs in small habitat fragments of South Africa (Kryger & Scholtz, 2008) has been found at
the site during previous studies. There is habitat that appears to be suitable for this rare
beetle at the site. The adults of this species are short-lived and the females are flightless.
Thus, the vagility of these beetles is extremely low (Kryger & Scholtz, 2008). The Cetoniinae
(Coleoptera: Scarabaeidae) genus Ichnestoma Gory & Percheron, 1833 currently comprises
13 described species and is endemic to South Africa. The species /. stobbiai Holm, 1992 is
thought to occur in a very restricted area in and around Gauteng Province and all habitat
patches should be protected (Kryger & Scholtz, 2008; Deschodt, Scholtz & Kryger, 2009).
Unlike most cetoniine larvae, the larvae of this species usually occur in dolomitic to cherty,
well-drained soils (Deschodt, Scholtz & Kryger, 2009). Ichnestoma larvae feed under the soil
surface and also pupate under the soil surface in specific grassland areas (Perissinotto,
Smith & Stobbiai, 1999). All the habitat requirements of Ichnestoma stobbiai in these
grassland patches are not fully understood yet, but it is normally a rocky area (dolomite to
chert: see Deschodt, Scholtz & Kryger, 2009), consisting of grassland with a variety of
indigenous grass species. From personal experience few trees occur in such patches, with
species diverse grassland that are well developed in terms of succession. Rocks, often well-
embedded in the soil, are scattered throughout such areas. There would be a threat to this
rare and localised fruit chafer beetle, Ichnestoma stobbiai, if the rocky ridge is included in
future developments.
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Efforts by the local community to compile an inventory of invertebrates at the site, is to be
commended and would hopefully be continued.

Figure 3 ] Invertebrate sensitivity map
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Appendix A

List of butterfly species that have been and which are likely to be recorded at the site.

Compiled by R.F. Terblanche
Sources of names and identifications:
Henning, Terblanche & Ball (2009); Pringle, Henning & Ball (1994);
Woodhall (2005)

[FAMILIES, SUBFAMILIES AND SPECIES

COMMON NAMES
ENGLISH/ AFRIKAANS

[FAMILY: PAPILIONIDAE

SWALLOWTAIL FAMILY
SWAELSTERTFAMILIE

SUBFAMILY PAPILIONINAE

SWALLOWTAILS AND SWORDTAILS
SWAELSTERTE EN SWAARDSTERTE

Papilio demodocus
(Esper, 1798)

Citrus Swallowtail
Lemoenswaelstert

Papilio nireus lyaeus
Doubleday, 1845

Green-banded Swallowtail
Groenlintswaelstert

[FAMILY PIERIDAE

WHITES, YELLOWS AND TIPS
WITJIES, GELETJIES EN PUNTJIES

SUBFAMILY COLIADINAE

YELLOWS AND CLOUDED YELLOWS
GELETJIES EN WOLK-ORANJES

Catopsilia florella
(Fabricius, 1775)

African Migrant
Afrikaanse Migreerder

Colias electo electo
(Linnaeus, 1763)

African Clouded Yellow
Afrikaanse Wolk-oranje

Eurema brigitta brigitta
(Stoll, 1780)

Broad-bordered Grass Yellow
Grasveldgeletjie

SUBFAMILY PIERINAE

WHITES AND TIPS SUBFAMILY
WITJIES EN PUNTJIES SUBFAMILIE

Belenois aurota aurota
(Fabricius, 1793)

Brown-veined White
Grasveldwitjie

Belenois creona severina
(Stoll, 1781)

African Common White
Afrikaanse Gewone Witjie

(Godart, 1819)

Colotis antevippe gavisa Red Tip
(Wallengren, 1857) Rooipuntjie
Colotis euippe omphale Smoky Orange Tip

Donker-oranjepuntjie

Colotis evagore antigone
(De Boisduval, 1836)

Small Orange Tip
Klein-oranjepuntjie

Colotis evinina evinina
(Wallengren, 1857)

Common Orange Tip
Gewone Oranjepuntjie

Colotis eris eris
(Klug, 1829)

Banded Gold Tip
Goudpuntjie

Colotis subfasciatus subfasciatus
(Swainson, 1833)

Lemon Traveller Tip
Suurlemoensmous

Mylothris agathina agathina
(Cramer, 1779)

Common Dotted Border
Gewone Spikkelrandijie/ Voélentwitjie

Mylothris rueppelli haemus
(Trimen, 1879)

Twin Dotted Border
Oranjevlerkspikkelrandjie

Pinacopteryx eriphia eriphia

Zebra White
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(Godart, 1819) Kwagga
Pontia helice helice African Meadow White
(Linnaeus, 1764) Bontrokkie

[FAMILY NYMPHALIDAE

BRUSH-FOOTED BUTTERFLIES
BORSELPOOTSKOENLAPPERS

SUBFAMILY DANAINAE

MONARCH SUBFAMILY
MONARG-SUBFAMILIE

Danaus chrysippus chrysippus
(Linnaeus, 1758)

African Monarch
Afrikaanse Melkbosskoenlapper

SUBFAMILY CHARAXINAE

CHARAXES SUBFAMILY
DUBBELSTERT SUBFAMILIE

Charaxes jasius saturnus
Butler, 1866

Saturn Foxy Charaxes
Saturnus-koppiedubbelstert

SUBFAMILY SATYRINAE

BROWNS SUBFAMILY
BRUINTJIES-SUBFAMILIE

Paternympha narycia
(Wallengren, 1857)

Spotted-eye Brown
Koloogbruintjie

Stygionympha wichgrafi wichgrafi
Van Son, 1955

Wichgraf’s Hillside Brown
Wichgraf-rantbruintjie

SUBFAMILY BIBLIDINAE

BYBLIA SUBFAMILY
BIBLIA SUBFAMILIE

Byblia ilithyia
(Drury, 1773)

Spotted Joker
Leliegrasvegter

SUBFAMILY NYMPHALINAE

PANSY SUBFAMILY
GESIGGIE SUBFAMILIE

Catacroptera cloanthe cloanthe
(Stoll, 1781)

Pirate
Seerower

Hypolimnas misippus
(Linnaeus, 1764)

Common Diadem
Gewone Na-aper/ Blouglans

Junonia hierta cebrene

Yellow Pansy

Guenée, 1865

Trimen, 1870 Geelgesiggie
Junonia oenone oenone Blue Pansy
(Linneaus, 1758) Blougesiggie
Junonia orithya madagascariensis Eyed Pansy

Padwagtertjie

Precis archesia archesia
(Cramer, 1779)

Garden Commodore
Rots-blaarvlerk

Vanessa cardui
(Linnaeus, 1758)

Painted Lady
Sondagsrokkie

SUBFAMILY HELICONIINAE

ACRAEA SUBFAMILY
ACRAEA SUBFAMILIE

Acraea horta
(Linneaus, 1764)

Garden Acraea
Tuinrooitjie

Acraea natalica natalica
De Boisduval, 1847

Natal Acraea
Natal-se-rooitjie

Acraea neobule neobule
Doubleday, 1847

Wandering Donkey Acraea
Dwaalesel-rooitjie

Acraea stenobea
(Wallengren, 1860)

Suffused Acraea
Dorslandrooitjie

Telchinia rahira rahira
De Boisduval, 1833

Marsh Acraea
Moerasrooitjie

Telchinia serena (=Acraea eponina)

Small Orange Acraea
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Fabricius, 1775

Klein-oranjerooitjie

Phalanta phalantha aethiopica
(Rothschild & Jordan, 1903)

African Leopard Butterfly
Afrikaanse Luiperdskoenlapper

SUBFAMILY LIMENITIDINAE

BUSH-GLIDER SUBFAMILY
BOSDANSER SUBFAMILIE

Hamanumida daedalus
(Fabricius, 1775)

Guineafowl Butterfly
Tarentaal-skoenlapper

[FAMILY LYCAENIDAE

BLUES AND COPPERS
BLOUTJIES EN KOPERVLERKIES

SUBFAMILY PORITIINAE

Alaena amazoula
(Boisduval, 1847)

Yellow Zulu
Geelzoeloe

SUBFAMILY THECLINAE

HAIRSTREAKS AND COPPERS
LANGSTERTE EN KOPERVLERKIES

Aloeides henningi
Tite & Dickson, 1973

Henning’s Copper
Henning-se-kopervlerkie

Axiocerses tjoane
(Wallengren, 1857)

Common Scarlet
Ralierooivlerkie

Cigaritis mozambica
(Bertoloni, 1850)

Mozambique Bar
Mosambiek-se-streepvlerkie

Cigaritis natalensis
(Westwood, 1852)

Natal Bar
Natal-se-streepvlerkie

Deudorix antalus
(Hopffer, 1855)

Brown Playboy
Bruinspelertjie

Leptomyrina henningi
Dickson, 1976

Henning’s Black-eye
Henning-se-swartogie

SUBFAMILY POLYOMMATINAE

BLOUTJIES AND CILIATED BLUES
BLOUTJIES EN KORTSTERTJIES

Actizera lucida
(Trimen, 1883)

Rayed Blue
Witstreepbloutjie

Anthene amarah amarah
(Guérin-Méneville, 1849)

Black-striped Hairtail
Swartstreep-kortstertjie

Anthene butleri livida
(Trimen, 1881)

Pale Hairtail
Vaalkortstertjie

Anthene definita definita
(Butler, 1899)

Common Hairtail
Donkerkortstertjie

Azanus jesous jesous
(Guérin-Méneville, 1849)

Topaz-spotted Blue
Hemels-kolbloutjie

Azanus moriqua
(Wallengren, 1857)

Thorn-tree Blue
Doringboombloutjie

Azanus ubaldus

Velvet-spotted Blue

(Stoll, 1782) Fluweel-kolbloutjie
Cacyreus marshalli Geranium Bronze
Butler, 1898 Pelargoniumbrons

Cacyreus virilis
Stempffer, 1936

Mocker Bronze
Na-aperbloutjie

Chilades trochylus
(Freyer, 1843)

Grass Jewel Blue
Grasjuweeltjie

Cupidopsis cissus cissus
(Godart, 1824)

Common Meadow Blue
Vleibloutjie

Cupidopsis jobates jobates

Tailed Meadow Blue
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(Hopffer, 1855)

Aasbloutjie

Eicochrysops messapus mahallakoaena
(Wallengren, 1857)

Grassland Cupreous Copper
Grasveldkoperbloutjie

Lampides boeticus
(Linneaus, 1767)

Longtailed Pea Blue
Langstert-ertjiebloutjie

Lepidochrysops patricia
(Trimen, 1887)

Patricia Blue
Patricia-bloutjie

Lepidochrysops plebeia plebeia
(Butler, 1898)

Twin-spot Blue
Dubbelkolbloutjie

Leptotes brevidentatus
(Tite, 1958)

Short-toothed Blue
Korttandbloutjie

Leptotes pirithous pirithous
(Linnaeus, 1767)

Common Blue
Gewone bloutjie

Pseudonacaduba sichela sichela Dusky Blue
(Wallengren, 1857) Dowwebloutjie
Tarucus sybaris sybaris Dotted Blue
(Hopffer, 1855) Spikkelbloutjie
Tuxentius melaena melaena Black Pie
(Trimen, 1887) Swartbontetjie
Uranothauma nubifer nubifer Black Heart
(Trimen, 1895) Swarthartjie
Zintha hintza hintza Hintza Pie
(Trimen, 1864) Hintza-bontetjie
Zizeeria knysna Sooty Blue
(Trimen, 1862) Duwweltjiebloutjie
Zizula hylax Gaika Blue
(Fabricius, 1775) Gaika-bloutjie
IFAMILY HESPERIIDAE SKIPPERS
DARTELAARS
SUBFAMILY COELIADINAE POLICEMEN
KONSTABELS
Coeliades forestan forestan Striped Policeman
(Stoll, 1782) Witbroekkonstabel
Coeliades pisistratus Two-pip Policeman
(Fabricius, 1793) Dubbelkolkonstabel
SUBFAMILY PYRGINAE SANDMEN AND ELFINS SANDMANNETJIES
EN ELWE

Eretis umbra umbra
(Trimen, 1862)

Small Marbled EIf
Umbra-kabouter

Gomalia elma elma
(Trimen, 1862)

Green-marbled Sandman
Asjas-sandmannetjie

Spialia diomus ferax
(Wallengren, 1863)

Common Sandman
Kwagga-sandmannetjie

Spialia dromus
(Plotz, 1884)

Forest Sandman
Woudsandmannetjie

Spialia mafa mafa
(Trimen, 1870)

Mafa Sandman
Mafa-sandmannetjie

Spialia spio
(Linnaeus, 1764)

Mountain Sandman
Bergsandmannetjie

SUBFAMILY HETEROPTERINAE SYLPHS
WALSERTJIES
Metisella meninx Marsh Sylph
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(Trimen, 1873)

Moeraswalsertjie

Metisella willemi
(Wallengren, 1857)

Netted Sylph
Willem-walsertjie

Tsitana tsita
(Trimen, 1870)

Grassland Dismal Sylph
Grasveld Donkerwalsertjie

SUBFAMILY HESPERIINAE

RANGERS AND SWIFTS _
WAGTERTJIES EN RATSVLIEERS

Gegenes niso niso
(Linneaus, 1764)

Common Hottentot Skipper
Gewone hotnot

Gegenes pumilio gambica
(Mabille, 1878)

Dark Hottentot Skipper
Donkerhotnot

Kedestes barberae barberae
(Trimen, 1873)

Barber’s Ranger
Barber-se-wagtertjie

Pelopidas mathias
(Fabricius, 1798)

Black-banded Swift
Swartmerk-ratsvlieér

Pelopidas thrax inconspicua
(Bertoloni, 1850)

White-branded Swift
Witmerk-ratsvlieér

Platylesches ayresii
(Trimen, 1889)

Peppered Hopper
Ayres-se-hoppertjie
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1. INTRODUCTION

A survey of ecolagical conditions was required for the ridge in the arsa known as Partion 31
and 38 and the remainder of Kleinfontein 368 JR and Portions 14, 63, 67 and 68 of
Donkerhoek 385 JR (elsewhere refemed to as the site). The survey focused on ecological
conditions that should be taken inte account in the impact study.

1.1 Objactives of the habitat study

The objectives of the habitat study on ecolagical conditions are to provide:

= An outline of the habitats that are present;

= An oulline of vegetation assemblages (communities} present with an estimate of the
dominant species thet are prasent at rocky ridges;

« An estimate of the degradation;

« An outline of compositional aspects cof exofic species, indigenous picnoer spacies and
indigenous plant species of higher ecological status bssed on broad subjective
observations and quantitative surveys;

« Estimatss of degradation and impacts of disturbances on tha vagetation: and

= Functional aspects of ecosystems at the site.

1.2  Scope of study

= A survey consisting of four visits of key elements of habitats on the site and surveys of
vegetation compasition,

= Integration of literature and field cbservations to evaluate the ecological conditions on
the ridge.

2. STUDY AREA

The study slte is situated at the intersection of the Savanna - and Grassland Biomes (hMucina
& Rutherford 2006}, Landscape at the site couid he divided into a west-east directed rocky
ridge and flatter areas with vary few rocks on gentle slopes. Vegetation type at the rocky
ridge is Gold Reef Mountain Bushveld but with a relatively low cover of indigenous trees.
Grassland at the fiats is represented by Rand Highveld Grassland (Mucina & Rutherford
2008). The sita is part of the summer-rainfall region with dry winters. Frost is frequent In the
winter, but l2ss commaen on the ridges and hills (Mucina & Rutherford, 2006). Msan annual
precipitation varies from 600 — 750mm a year.

The ridge st the site is sumounded by thornveld, grassiand at the flats, same cultivated
fields, wetland vegetation aleng streambeds and built-up areas. A highway (N4) cuts
between the northern section of the ridge at the site and other ridges further to the north. A
smaller tar road exists between the ridge st the site and a chain of ridges 1o the east.
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Figure 1: Locality map of the study area

3. METHODS

Surveys ware conducled on 31 March 2011, 29 April 2011, 15 May 2011 and 12 September
2011.

31 Habitat charasteristics

The habitat wes investigaled by noting habitat structure (rockiness, slope, plant struclure!
physiognomy).

3.2  Vegetation assemblages (communities}

Relativaly homogencus vegetation assemblages {communities) were identified based on
overall appearance {mainly physiognemy) and compasition (conspicucus dominant species).
Transects consisting of 50 points, at each consecutive metre along a 50m steel measuring
tape, was applied in apparent representative parts of the relatively homogenous vegetation
assemblages to establish dominant plant species in the grassiand.

Identification of plant species during the specics composition surveys were based on various
literature rescurces, or where desmed necessary, by experts on certaln taxgnomic groups.
Field guides such as those by Manning (2003), Smit (2008), Van Oudtshoom {1999), Van
Wyk and Malan (1298), Van Wyk and Van Wyk (1987), Van Wyk and Smith ({2003},
Germishulzen {2003} and Pooley (1998) were used to identify plant species and find
additional information about plant species. Retief and Heman {1997) were consulted to find
information about diagnostic characteristics and the broad distrbution of species. Main
sources to obtain information about the status, crigin and identification of problem plants and
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alien invasive plant species ware Bromilow (2001} and Henderson (2001). Pfab {2002) as
well as Piab and Victor {2002) were used as the guideling for threatened, data deficient and
near threatened plant species of the Gauteng Provinca. Updated information from GDARD
was also consulted. For the most recent treatise of scientific names and broad distributions,
Germishuizen, Meyer & Steenkamp [2008) were followed te compile ihe lists of species.

Braun-Blanguet scale was used {o estimate covar on various scales (Werger, 1973: Mucllor-
Bombeis & Ellenberg, 1974). Though subjective, Ihe method is rapid to use, and problems
with subjectivity may have been overemphasized (Kent & Coker, 1992} Braun-Blangquet
scale, with its five classes from 0-100 per cont, is given in Table 1. Cover is estimated
visually a8 a percentage, but stratified or multiple layering of vegetation will often result in
total cover abundances well over 100 per cent (Kent & Coker, 19924,

Table 1: Braun-Blanquet cover scale (Warger, 1973; Mueller-Diombois & Ellenberg,
1574; Kent & Coker, 1892},

Scale Description
one or a few individuals with less than 1% cover of the total sample plat
R araa
+ occastonal and lass than 1% of iotal sample plot Area
abundsant and with vary law cover, or less abundant but with higher cover,
1 1 - & % cover of total sample plot area
abundant with > 5 - 25 % cover of total sample plot area, irrespective of
2 ihe number of individuals
28 > 5 - 12.5 % cover, irrespective of number of individuals
2B = 12.5 — 25 % cover, irrespective of the number of individuals
> 25 - 50 % cover of lotal sample plot area, imespective of the number of
3 inrdividuals
> 30 - 75 " cover of total sample plot area, imespective of the number of
4 individuals
= 73 % cover of total sample plot area, irrespective of the number of
5 individuals

3.3  Ecoleglcal conditions

At the time of the present survey, the terms of reference for ecological conditians are not
available in as much detail as the requirements for biodiversity studies. Here an approach
has been foliowed to descrbe ecological conditions that are relevant to potential
development or fo nots possible exclusion of any development.

The veld condition is often an important aspect of overall ecological conditions at a chosen
site. The veld condition can be determined in various ways. Two techniques that are
commonly used are the ecological index, which yields a vek! condition index, and the
occumence or absence of key grass species {Bothma, 2002; Van Rooyen, 2002). Differant
veld condition assessment methods that have an ecological base have been proposed by
varicus researchers in South Africa including Dyksterhuis (1949), Foran, Tainton & Booysen
{1978}, Hardy & Hurt {1989), Mentis {1983), Tainton (1888), Tairton, Edwards & Mentis
{1280). These methods use key grass species or grass species with allocaled ecological
status to datermine veld condition. Degradation medels (Bosch & Gauch, 1991) can also be
used to assess veld condition. Directly or indirectly, thegse methods are based more on
responses of grass species lo mega-herbivores and in addition at the higher rainfall areas
also based on regponsas of grass species to fire. A good veld condition is therefors closs to
2 good rangsland condition, which is not necessarily ideal far the conservation of smaller
fauna and flora, especially at ridges where soils are naturally peor in nutdents. For the

Ecclogical conditions of ridge: Kleinfonteln & Donkernoek  February 2072 6 of 18 pages



purpases of this study the application of these methods are doubtful to apply for three main
regsons.

Firstly, nafural grassland on rocky ridges may contain a low frequency or abundance of
grass species that are of high ecclogical status in terms of grazing by megaharbivores, aven
though & patch may be ideal for rare flora and smaller faung. For example a Mefinis
narvigiumis — Aristida transvaalensis community, which is inkabited by a numbar of grass
species of lawer acological status, was found to include the ideal habitate of the rare and
recHisted Heidelberg Copper butterfly, Chrysoritfs auraus (Terblanche, Morgenthal & Cilliers,
2003). Threstened insect species often require habitats that are to some extent disturbed,
for example the Brenton Blue Buterfly, Crachrysops niobe {(Edge, Cilliers & Terblanche,
2008). Secondly, the diversity of indigenous forty species, and not necessarily grass species,
is often of paramount importance far smaller fauna and flora. Thirdly, especially within and
on the fringes of urban areas, pioneer forbs, shrubs and trees may be more important to
indicate degradation of ecesystems than low ecological status grass spsciss. Patches
opened up by excavations do not necessarily follow the same succession pattern as patches
that are opened up by ovargrazing or fire.

Though not suitable for assessing ecological conditions in open grasslandisavanna or rocky
ridges the Riparian Vegetation Index method {Kemper, 2001) provided useful information
that could be incarporated as guidance for ecosystems that are not wetlands as well,
Vegelalion adjacent to the rocky ridges has also been studied though the main focus
remains the rocky ridges.

3.4. Limitations

It shoukd be emphasized that the survey can by no means represent a full account of all the
species and thelr abundances on the site. Full analyses, such as complote randomised
sampling or detailed stratified random sampling, followed by detailed ordinatlon analyses are
not practical within the time constraint and objectives of the study. Survey methods and
analyses were adapted to fulfil the objectives of the atudy within its practical limitations. Tha
site was visited in March 2011, April 2011, May 2011 and September 2011 which overall
comprise an optimal series of surveys to document ecological conditions.

4. RESULTS AND DISCUSSICN

Table 2 provides an outling of the main vegetation assemblages (communlties) at the site
with emphasis on the guartzite ridge vegetation. Oniy one community asscciated with the
ridgee at the site, hag been identifisd.

Table 3 lists the spacies with a high fidelity to the vegetation assemblages locally at the site.
Fidelity classes from preferential, selective to sxclusive (Kent & Coker, 19%2) are used here
to indicate habitat specificity locally at the site. Some of the species with a high fidelity are
widespread in Gauteng but are indicative of locally unigue ecosystems. In the case of this
stiudy some plant species with a high fidelity sl certain rocky habitats also stands out as
being particularly habitat specific in the ragional and international contexd.

Table 4 gives an outline of growth forms, bare palches and rockiness at each of the
identified plant community.

Table 5 gives a summary of the ecological conditions of the maln vegetation assemblage at
the rocky ridoe.
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Figure 1 illustrates of the main vegetation assemblage identified for the interpretation of
ecological conditions at the ridge at the site.

A discussion of the results in tables 2, 3, 4 and 5 and Figure 1 then follows.

Table 2: Lisl of vegetation assemblages at the site and a2 summary of the most dominant
plant specfes recorded from each assembiage with 50m tramsect surveys (basal cover).
Most dominant species are listed as well as the relative frequency of other species

{combingad).
Descripticn of Habstat typa Mumber of Species Relative
plant assemblage* {iotape] 50m frequency:
transects percentoge
used
Loudetla simplex — ' CQluartzite ridges: 3 Loudetia simplex 32
Tristachya Grassiarmd with Triztachya refimanii 20
rehmannii faw frees Arisfida junciformis i2
community Cither species 36
Patches of Acacia | Gentle slopes or Mo (Grassland with
karroo waodland flats with transects sparsely
and grassland grassland and {Mot part of scatiercd trees
scattered trees ridge)
Patches of exotic No Canspicuous
trees transects concentrations
Acacla decumans (Nat part of of exotic
{green wattle) and ridge;} Euvcslyplus
Eucalypius traes
camaldulensis (rad
river gum) trees
Tracas of wetland Vagetation Mo Crass speciss
vegefation slong seasonal transects fmperata
streambeds {Mot part of cpfindrica,
ridge; characteristic

Figure 2: Vegetation community at the ridge in terms of ecological conditions
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Takle 3: SBummary of characteristic species of the main vegetation assemblages of the

sita.
Deacription of plant Characlarisbc specior with high degres of fidelity, Including species
L]
aszemblags that appear to be Jocally exclusive, selective or praferential in the study
araa
Species! groups Gronwth form Fidalily
Loudetis &lmpler — Londatia simplax Grass Selective
Tristachya rehmannii Aristiga junciformis subsp. | Grass Prefareniial
COMMUnIty gl
Aristids irensvasiensis Grass Exclusive
Digitarie diagonalis var, FPrelerential
diagonalis
Bigitarta monodsciyia Grass Preforaniizl
Monocymbiverr Gross Praferemiisl
cevesiforma
Farmcum natafarss Gress Selective
Schimaahyriurm Crass Sclocthve
SEHAGUIRBLITT
Adromischus umbraficols Herb (Suctulant} Exclusiva
Euphorbia davyi Hertz {Succulant) Exclusive
Aloe preforiensis Shrub {Succulent) Excliuslyve
Saarsia magefismontans Bhrublet Exclusive
Farinar Capensis Snrublet Exvlusiva
Clutia podcfrala Shrub Extusive
Frolea welwitechil Shruk Preferantizl
Patchas of Acacia karroo | Acaciz sman Acasie karroo woodland na
patches and gragsland
woodland and grassland . q
Hyparrhenia hirta
Themada irandrs
Eragrosi's chioromelas
Eliomrus midicus
Patchesa af axotic trees; Araciz decirrens or Tall traes with sparsc nia
Acacia decurrens or Evcalyplus camaffulensziz | grass and herb stratum
Eucalyptus with poor representation of
camaldulensis olher species
Walland vegetation Indigenous grasses such Mainty grassas. ']
as fmparata cylindrica

Charasleristic spacies are hare ndicated to ba thoza plant species that are rare of absenl alsewhers &t e Site e with 3 high
degree of fidebty to cartain vegetakon communites at the sita.
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Table 4: Dutline of growth forms, bare patches and rockiness at each of the identified

plant communlties,

1

Dascription of plant Habitat Vegetation structure
assemblage* type Cover abundanca
(biotope) {the sum of estimates are ¢ften more than 100%

because trees and other growth farms may
overlap})

Loudetiz simpiax — Cuarlziie Trees +

Trisiachya rehmannil Hdge: Shrubs 2

community Forbs/ herbaceous 1
{srasses 4
Rocks 2

| Bare ground 1

Mote the cover abundance comprlses an overall caimete for each esmmunity and ara based on general abservalions as well
&% the ranacct survays. it constiutes a subjedtive setimate of coyer abundarsas for the eatira cite according b Braun-Blanguet
cover scale (as IF aach identified plant communily constitubes a relevs). The maximum cover of sach gremadhy foam whether [t is

basal cover of crown cover has bewan chosan.

Table 5: Summary of the ecolopical conditiohs of the main vegetation assemblages at the site.
Categeries: Very low, Low, Moderats, High. Very high, Canfirmasd.

CommmLmwity Loudetls simplex -
Aristida trarsvaalonsis

community
Bictopa Quarizite ndge o |
Unique hebiat of threatenad plant Low
specles
Unilgue habitat for plant spacles of Confirned
conservatron concarn, exciuding Adrovnischus umbreticola subsp. umbraficots {Mear
threatanaed spoclos Threztensd}
Diversity of indigan nt species High
Unigue habitat for (hreatened fauna Confimmed

fehnastoma slobblal

GCoversabundanca of total Indigenous High
plant species
Grazing irportance Mederate
Connactivity, intactness Modarata jtowards the east}
*Ecologically negativa adge effects from Modarata
gurrturiding areas
*Ecologically negative edge effacts fo Very low
sumrounding areas

+  Ecoogically negative edge affects are thoss edge effacts that eomaromies e eyerall ecologlcal funclan end integrity of

BN Areg.

Outline of plant agsemblage at the quartzite ridge at the site

Vegetation at the rocky ridges could be divided inte numerous communities, sub-
communities and varlants which fall beyond the scope of this study. In fhis study sheet rock
at ihe platesu was also included in the rocky ridge section becauss it is an integrated part of
the racky ridge system.
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Loudetia simplex — Tristachya relunannli community (assemblage):

Grass species such as Loudetle simplex, Tristachya rehmannif Tristachiya leucoffuix,
Aristida junciformis subsp. galpinii, Arfstida transvaalensis, Digifaria monodactyla, Digitaria
diagonalis  var.  diagonafis, Schizachyriurn  sanguineum, Panicbm natalense and
Monocymbiurm ceresifforrme are congpicuous at the rocky ridge grassland. However, typical
of ecosystems with & high diversity, a weslth of other grass species are present, and the
dominance of certain species are not clear throughout the rocky ridge area, therefore the
high percentage of gther species in Table 2. A number of indigenous forb- and shrub species
are present, and though the cover of trees are naturally sparse, clumps of indigenous troes
that contain a number of species are present at secluded spots.

A number of plant specles including shrubs, herbs and grasses show a high fidelity to the
quartzite ridges including the list of grass species mentioned above. Succulents such as
Adramischus umbraticola and Euphorbia davyi are not only particular to the ridge but
abundant. Another distinct succulent Alos pretorfansis, which has excepticnally tall
inflorescencas relative to the size of the plant, is also confined te the rocky ridge. Clutfa
pufchella (ightning bush}, Parinari capensis {dwarf mobela}, Searsia magalismoniana,
Heropiwvita relinenvs {monkey's 1ail) and Prolea welwitschii are shrubs which are confined to
the rocky patches (Tabie 3). A long list of plant species at the site with a high fidelity to the
rocky outcrops and sheet rock could be compiled. Structurally the plant assemblage at the
rocky ridge consists mainly of indigenous grassland with some scattered trees and shrubs,
or clumps of trees where conditions permit. Overall cover of Indigenous trees at the rocky
ridge is sparse, leaving rocky grassland that are suitable habitat for a unigus assemblage of
grags species, shrubs and herbacecous species (Tables 4).

Plant species of particular consarvation concern are presant in the Loudetia simplex —
Tristachya rehmannii assemblage. Most notable s Adromischius umbralicola which is listed
as Mear Threaiened (Raimonde el &, 2009) and alzo in the updated red list of 2011, An
excepticnal concantration of the Near Threatened Adromischus wmbraficofa s recorded at
the site and the local rocky ridge must constitute one of the care habitats for this plant
specles. Ichnestorna stobbiai, a threatened beetle species, hes during studies prior to this
investigation, been found to ba present at some patches of the rocky ridge at the site.

Plant assemblages at the rocky ridge is susceptible to edge effects from the naarby buitt-up
areas and invasion by exofic tree spacies, especially Acacia gectirrens (green wattle).

General remarks

The grazing importance of the area appears to be moderate, but containg a variety and
abundance of plant species that would suit aven larger herbivores. A number of grass
species with limited grazing value such 35 Loudetiz simplex and Ariskida junciformis are
dominant at some patches of the quarzite rocky ridge and care should be taken to consider
thae carrying capacity of the area. The rocky ridge araa iz large encugh to be of relevance to
a limited number of large or medium sized antilopes. Some mammalian species such as red
hartebeast, black wildebeest, blesbok and plains zebra have been reintroduced inte the
conservalion area at the site. Medlum sizad antelope such as Impala, Aepyceros melampus
and grey rhebok (vaalribbok), Pefea capreolus, are alko found whilst smaller antelope such
as duiker, Syfvicapra grimimia survive at the canservation area. In addition smaller animals
can benefit from the conservation of the indigenous vegetation at the rocky ridges. A good
example is the population of rock elephant shrews, Flephantulfus myurus, at the site that
bencfits from the favourable and protected rocky habitats at the site.

There are patches of vegetation with a conspicuous high frequency of the bankrupt bush,
Seriphitum plumosum (= Sicebe wulgaris). Thase shrubs usually occur in nutrient poor soils
but becems more abundant whare overgrazing has occurred.
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A carefully planned burning programme could enhance diversity in the vegetation at the site.
Such a programma is likely o incresse the diversity of herbaceous plant species in the
grassland, which in some patches appear to be relatively poor {in part possibly due to the
nutrient poor soils). Rotational buming could for example benefit antitopes such as the grey
thebok, Fafsa capreofus that needs patches of taller grass for covar, but alse patches with
shorter grass for feeding (see Apps 2000). A burning programme should involve a qualified

specialist.

The rocky ridge at the site should be regarded as a stepping stone corridor with rocky ridges
glsewhere in the local area. Recky ridges are important for a number of ecological
processes, in¢luding its function as a controller of water inputs into wetlands, fire-protection
for some species and different microclimates for certain fauna and flora (Samways, 1994;
Lowrey and Wright, 1987; Pfab 2001). In the case of this study there is ample scope for tha
rocky ridge as a stepping stene or semi-continuous corvidor of conservation importance.

Photo 1: View of the guartzite ridgs. Vegetation consists of grassiand with trees that are
only found in fevourable secluded areas.
Fheto: September 2041, R.F. Terblancha.
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Photo 2: Grassland on the plateay with patches of rocks or sheet rock,
Frols; September 2011, RF Tartianche

Photo 3: Seripfiium plumosum {bankrupt bush) is denser where possible overgrazing has

laken place, Serfphium pfumosum naturelly occurs In nutrdent poor solls.
Phots: Saptamber 2011, R.F. Tarbfanche.
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Photo 4: Patch of exntic Evcalyphis camaldulensis (red river gum); in the cenire of the

picture, at the flals adjacent to the rocky ndge.
Phats: Seplembar 2011, B.F Tarbiahche

Photo 5: Exolic and invasive Agacia decurrans Igreen wattle] in flower at the siba,
Phoi: September 2011, B.F. Terblancha.
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Photo 6: Flowers of Euphorbia davyl, an interesting succulent plant, at the site,
Fhoto: September 2011, R.F, Tesblanche,

Photo 7: Xerophyta retinends imonkey's tal) and Aloe preforiensis, with 115 exceptonal
tal inflorescence, at tha rocky ridge.
Pheto: Septarnbar 2011, R.F. Terblanche.
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5. CONCLUSION

o Ths guartzite rocky ridge at the sits contains unique grassland with scattered trees or
clumps of trees and can be viewed as somewhat alypical to Gold Reef Mountain
Bushveld.

o Overall the diversity of indigenous flora and fauna at the rocky ridges appears to ba high.
An interesting diversily of succulents is present at the site owing to the interplay of an
open, hut roclky, habitat.

e Adromischius unbraticola a Near Threatened succulent species (Raimondo et al 2009) is
remarkably numerols at the rocky ridge at the site. Ridges at the site probably constitute
ane of the core habitats for this plant spedies.

* The vegetation at the ridge s susceptible to invasion by exotic trees, especially the
extensive paiches of exotic Acacia decurrens (green wattle) in the vicinity, and also
between different sactions of the ridge.

» A threatened and rare beetle species was found at the site by earlier exploting afforts
prior to this study. Racky ridge and plateau with rocks appear 1o be a habitat which is
sutable for lehnastoma siobbisi. ichnestorna stobbiai is an endangsred fruit chafer
{Scarabasidas: Cetoniinae) that cccurs in small habitat fragments of South Africa
(Kryger & Scholtz, 2008). The adults of this species ars short-llved and the females are
flightless. Thus, the vagility of these bestles is extremely low {Kryger & Scholtz, 2008).
The species £ stobbiaf Holm, 1992 is thought to ocour in a very restricted area in and
around Gauteng Province and all habitat patches should be pratected {Kryger & Schoitz,
2008, Deschodt, Scholtz & Kryger, 2008). Unlke most cetoniine larvae, the larvae of this
epecies usually occur in dolomitic to cherty, well-drainad scils {Deschodi, Scholz &
Kryger, 2009}. Further investigations may determine the local distribution of this rare
bestla in more exact terms.

« Fire and frost probably play an importent rols in maintaining the dominant grassland at
the ridge. If buming of veld is applied a spetiaiist should be consulted. Thera is clearly
scope for rotational block-hurning al the site which could benefit plant diversity and
faunal diversity.

+ Thero are patches of vegetation with a conspicuous high frequency of the bankrupt bush,
Seriphium plumosum (= Steebe vulgaris). These shrubs usually oceur in nutrient poar
sails bul become more abundant where overgrazing has occurred. Qvergrazing could be
limited by considering the camying capacity and local dimatic conditions on a continuous
basls. On the ather hand underutilizing of the field is alse not ideal.

» Though a Class 2 rocky ridge is present it is believed that near pristine patches of rocky
ridge, which are present at the site, should be conserved angd maintained.

The rocky ridge at the site should clearly be regarded as a sensitive ecaeystam.

* Inan increasingly urbanised region, the possible censervation importance value of rocky
rndges iz undarlined at the site both in terms of high diversity of indigenous species.

» Confinued conservation actions should include:

» The eradication of invasiva exotic plant species at the site, especially the large
palches of exctic Invasive Acacis decurrens (green waltle) trees which occupy
habitat that could otherwise have bheen avallabla for indigenous specios.

# An ecological management plan for the rocky ridge which could include lay-out of
hiking trails and rotational buming.

e The present efforts to audit and conserve the biodiversity at the site are to be
commended and will hapefully be continued. There is clearly scopa for the rocky ridge at
the site to be a conservation area of importance.
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Figure & Sensitlvity map of the ridge on site
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ABOUT THIS REPORT

The heritage report must reflect that consideration has been given to the history
and heritage significance of the study area and that the proposed work is
sensitive towards the heritage resources and does not alter or destroy the
heritage significance of the study area.

The heritage report must refer to the heritage resources currently in the study
area.

The opinion of an independent heritage consultant is required to evaluate if the
proposed work generally follows a good approach that will ensure the
conservation of the heritage resources.

The National Heritage Resources Act (Act 25 of 1999) and the National
Environmental Management Act (Act 107 of 1998) are the guideline documents
for a report of this nature.

Leonie Marais-Botes was appointed by Bokamoso Landscape Architects and
Environmental Consultants toprepare a Phase 1 Heritage Impact Assessment
(HIA) for a proposed mixed use development on Portions 38, 90, 96 and the
Remaining Extent of the Farm Kleinfontein 368 JR and on Portions 63, 67, 68
and the Remaining Extent of Portion 14 of the Farm Donkerhoek 365 JR to be
known as “KleinfonteinNedersetting”.



EXECUTIVE SUMMARY

The study area is located south of Cullinan, just south of the N4 and west of the
R515 in the Kungwini Municipality. The development is approx. 10km from
Rayton. Kleinfontein was established in 1992 and activities within the site are
managed by “KleinfonteinBoerebelangeKodbperatiefBeperk”.

This project may impact on any types and ranges of heritage resources that are
outlined in Section 3 of the National Heritage Resources Act (Act 25 of 1999)
Consequent a Heritage Impact Assessment (HIA) was commissioned by
Bokamoso Landscape Architects and Environmental Consultants and conducted
by Leonie Marais-Botes (Heritage Practitioner).

A number of heritage sites and objects of significance were identified in the study
area.



INTRODUCTION

The “KleinfonteinBoerebelangeKodbperatiefBeperk” is planning a Land
Development Area (LDA) for a proposed mixed land use development on
Portions 38, 90, 96 and the Remaining Extent of the farm Kleinfontein 368
JR and on Portions 63, 67, 68 and the Remaining Extent of Portion 14 of
the  FarmDonkerhoek 365 JR to be known as the
“KleinfonteinNedersetting”. The study area is approx. 721 ha in extent and
is situated in the area of jurisdiction of the City of Tshwane Metropolitan
Municipality.

Activities in the greater study area include:

Formal and Informal Housing

Commercial Activities (formal and informal)
Tourism

Farming



LOCATION OF THE STUDY AREA

The study area is located south of Cullinan, just south of the N4 and west of the
R515 in the Kungwini Municipality. The proposed development is approx. 10km
from Rayton in the Gauteng Province.
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DESCRIPTION OF THE STUDY AREA

The study area is divided into two sections, the northern living area and the
southern small holdings area. A gravel road divides these two areas. The
northern part is home to various game species such as Zebra, Wildebeest and
other antelope. Steep rocky outcrops of ecological importance characterize the
area. Approx. central co-ordinates are S 25° 48’ 54.52” and E 028° 29’ 43.97".

METHOD

The objective of this study was not to undertake a detailed heritage survey, but to
gain an overall understanding of the heritage sensitivities of the area and indicate
how they may be impacted on through development activities. The survey took
place on 15 February 2012.

In order to establish heritage significance the following method was followed:

Investigation of primary resources (archival information)
Investigation of secondary resources (literature and maps)
Physical evidence (site investigation)

Determining Heritage Significance

LEGASLATIVE REQUIREMENTS
The National Heritage Resources Act (Act 25 of 1999)

According to the above mentioned act the following is protected as cultural
resources:

Archaeological artefacts, structures and sites older than 100 years
Ethnographic art objects (e.g. prehistoric rock) art and ethnography
Objects of decorative and visual arts

Military objects, structures and sites older than 75 years

Historical objects, structures and sites older than 60 years
Proclaimed heritage sites

Cemeteries and graves older than 60 years

Meteorites and fossils

Objects, structures and sites of technological value.

TS@TmeooT

The national estate includes the following:

a. Places, buildings, structures and equipment of cultural significance

b. Places to which oral traditions are attached or which are associated with
living heritage

c. Historical settlements and townscapes



Landscapes and features of cultural significance

Geological sites of scientific or cultural importance

Archaeological and palaeontological importance

Graves and burial grounds

Sites of significance relating to the history of slavery

Movable objects (e.g. archaeological, palaeontological, meteorites,
geological specimens, military, ethnographic, books etc.

—Se~oQ

PROPOSED KLEINFONTEIN MIXED LAND DEVELOPMENT TO BE
KNOWN AS “KLEINFONTEIN NEDERSETTING”

1. BRIEF BACKGROUND HISTORY OF THE AREA
The first owner of the farm Kleinfontein

The first owner of the farm Kleinfontein was David Adolph Michael Botha
(1806-1879). The extent of the orinal farm was 1658 morgen.

In 1866 the western part, where Kleinfontein are currently situated, was
transferred to his youngest son Johannes Jacobus (Kootjie) Botha (21 April
1839-10 June 1932). He farmed the land until he passed away.

After the Battle of Donkerhoek/Diamond Hill (11-12 June 1900) Kootjie Botha
fenced the English cemetery and maintained the said cemetery.’

The Battle of Donkerhoek/Diamond Hill 11-12 June 1900

The Battle of Donkerhoek/Diamond Hill that occurred during the Anglo-Boer
War (1899-1902) was the largest military battle in the history of Pretoria and
occurred partially on the farm Donkerhoek therefor sometimes referred to as
the Battle of Donkerhoek. It was part of the British strategy to lure the Boer
defence away from Pretoria after the successful annexation of the capital on 5
June 1900, but also part of the Boer strategy to limited British access to the
country east of Pretoria. General Louis Botha’'s men took up defence
positions on 9-10 June 1900 on the hills east of Pretoria the main aim was to
block the road and railway line to the east. Lord Roberts attacked on 11-12
June 1900 and occupied Diamond Hill. General Botha was afraid that this
action will enable the British forces to occupy his other defences. In the night
of 12/13 June he decided to stop the battle and retreat to the east. The British
succeeded to drove the Boer forces from Pretoria and the Boers succeeded
indelaying the British advance. Both parties claimed victory.?

'EJM. Baumbach, Op padnaonstoekoms. Kleinfontein se geskiedenis en ontwikkeling.
?J.H. Breytenbach, Die Geskiedenis van die TweedeVryheidsoorlog (6).
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Other important happenings:

Rebellion

On Monday 26 October 1914, General Chris Muller, Field Cornets P.Viljoen
and M.Bredenkamp and approx. 42 other men met at JJ (Kootjie) Botha’s
residence to object to the then government’s decision to invade German-West
Africa (South West Africa/Namibia).

December 1938

An original ox-wagon dating from 1853 symbolizing the Blood River wagon
left Kleinfontein for the Voortrekker Monument site for the 100™ anniversary
celebration of the Great Trek.

June 1985

Diamond Hill Military Cemetery is declared a National Monument (current
status Provincial Heritage Site)

December 1988

The 150" anniversary of the Great Trek is celebrated on Kleinfontein.®

2. FINDINGS

2.1 PRE-COLONIAL HERITAGE SITES

The Stone Age

The period referred to as the Stone Age is the period in history when lithic
(stone) material was mainly used to produce tools.* In South Africa the Stone
Age can be divided in three periods:

Early Stone Age (ESA) 2 million — 150 000 years ago

Middle Stone Age (MSA) 150 000 — 30 000 years ago

Late Stone Age (LSA) 40 000 —to approx. 1850 AD

Various stone tools are located on the northern ridge of the farm.

SEJM. Baumbach, Op padnaonstoekoms. Kleinfontein se geskiedenis en ontwikkeling.

“P.J. Coertze& R.D. Coertze, VerklarendevakwoordeboekvirAntropologie en Argeologie.

°S.A. Korsman& A. Meyer, Die Steentydperk en rotskuns in J.S. Bergh (red.) Geskiedenisatlas van Suid-
Afrika. Die viernoordelikeprovinsies.
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The so-called Northern Ridge of the Farm Kleinfontein

Stone tools mainly dating from the Middle and Late Stone Age were
collected on the Northern Ridge (S 252 48’ 08.4” E 0282 29’ 21.2”)

The Iron Age

The Iron Age is the name associated with the period in human history when
metal was mainly used to produce artefacts.®

According to van der Ryst & Meyer (1999) the Iron Age in South Africa
provincial can be divided in two phases;

Early Iron Age (EIA) 250 — 900AD
Late Iron Age (LIA) 1000 — 1850AD’

Huffman (2007) however includes a Middle Iron Age. His dates are as follow;

®p.J. Coertze& R.D. Coertze, VerklarendevakwoordeboekvirAntropologie en Argeologie
"M.M. van der Ryst& A. Meyer, Die Ystertydperk in J.S. Bergh (red.)Geskiedenisatlas van Suid-Afrika.
Die viernoordelikeprovinsies.
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Early Iron Age (EIA) 250 — 900AD
Middle Iron Age (MIA) 900 — 1300AD
Late Iron Age 1300 — 1840AD?®

No sites/artefacts associated with the above were identified in the study area.

2.2HISTORICAL PERIOD HERITAGE SITES

ot ; ‘,.I- F} . ¢ ﬂ';"l;*\.;@;

Angl'-Boer Warntrenhment (S 25¢ 4; 14.9” E 0282 29’ 25.5”)

In a radius from the GPS waypoint S 25° 48’ 12.7” E 028° 29’ 24.5”
approx. 6 entrenchments are visible. These entrenchments are located
in an ecological sensitive area

STN. Huffman, A Handbook to the Iron Age: The Archaeology of Pre-Colonial Farming Societies in

Southern Africa
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Marker erecte'cir by the ‘toria Streekskomiteevir die herdenking van
die TweedeVryheidsoorlog” 10 June 2000 (S 252 48’ 20.3” E 0282 29’
26.3”)
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Rock p|Ie 150th anmversary of the Great Trek 1988 (S 252 48°09.3” E 0282
29’ 18.57)
.2.3 ORIGINAL LANDSCAPE

Some areas featuring the original landscapes survived.

2.4INTANGIBLE HERITAGE

The intangible heritage related to the study area is most likely found in the
stories of past and present residents of the greater study area.
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3. ADDITIONAL SITES OF CULTURAL SIGNIFICANCE IDENTIFIED IN
THE STUDY AREA

Modern Cemetery (S 252 48’ 20.9” E 0282 29’ 21.3”)

All graves and cemeteries are of high significance and are protected by
various laws. Legislation with regard to graves included the National
Heritage Resources Act (Act 25 of 1999) whenever graves are 60 years
and older. Other legislation with regard to graves includes those when
graves are exhumed and relocated, namely the Ordinance on
Exhumations (no 12 of 1980) and the Human Tissues Act (Act 65 of 1983
as amended).

The possibility of sub-surface graves always exists. In the case of a sub-
surface grave/graves being discovered the South African Police Service
(SAPS) must be contacted. If the graves are identified as historical a
heritage practitioner should be contacted.
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4. OPPORTUNITIES, RESTRICTIONS, IMPACTS

In a radius from the GPS waypoint S 25° 48’ 12.7” E 028° 29’ 24.5” various
historical sites including approx. 6 Anglo-Boer War (1899-1902)
entrenchments, the Botha sheep “kraal” (enclosure) and the northern ridge
where various stone tools have been collected, this area is of great
importance and no development should be allowed here.

If archaeological finds are unearthed during excavations in the non-sensitive
parts of the study area, work should stop and an archaeologist contacted to
evaluate the situation.

The archaeological potential of the study area should be investigated.

All identified heritage sites in the study area are protected by the National
Heritage Resources Act, Act 25 of 1999 and may only be altered or removed
with the necessary approval of the relevant heritage authority.

All graves and cemeteries are of high significance whether historical or

recent.

5. THE WAY FORWARD
e A section 38 application in line with the National Heritage Act (Act
25 of 1999) should be submitted to the Provincial Heritage Authority
of Gauteng for comments.
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EXECUTIVE SUMMARY

The existing development known as Kleinfontein is currently supplied by Eskom via the
Tweedracht/Donkerhoek 11kV feeder. From consumer accounts, the unconfirmed Notified
Maximum Demand is estimated at 1.2MVA.

Based on Preliminary Zoning / Usage Allocation tables from the Townplanners and allocating
loading as per NRS guidelines, the final estimated Maximum Demand for future development
should be +11.8MVA.

The development is situated within the supply jurisdiction of City of Tshwane.
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DRAFT

SERVICES REPORT
ELECTRICAL RETICULATION
MIXED USE DEVELOPMENT ON

PORTIONS 38, 90, 96 OF THE FARM KLEINFONTEIN 368JR AND
ON PORTIONS 63, 67, 68 AND REMAINDER OF PORTION 14 OF

1.2

1.3

THE FARM DONKERHOEK 365JR

GAUTENG PROVINCE

INTRODUCTION AND BACKGROUND

Brief

Kleinfontein Boerebelange Kodperatief Beperk has appointed PlanPractice Town Planners to
apply for the establishment of mixed-use land development on,

. Portions 38, 90, 96 of the Farm Kleinfontein 368JR and

e on Portions 63, 67, 68 and Remainder of Portion 14 of the Farm Donkerhoek 365JR

Buro Tech Consulting Engineers CC was appointed by Kleinfontein Boerebelange Kobperatief

Beperk on 16" September 2011 as the Professional Electrical Engineers on the project.

Scope of the Report

The scope of this report covers the investigation of the existing electrical infrastructure as well

as the planning of the electricity supply to the developments including the electrical reticulation

of the future proposed development. The scope of the report can briefly be summarised as

follows:

» Obtaining of information on existing infra structure,

» Determining and planning of proposed future Medium Voltage electrical connections and
reticulation,

» Determining and planning of proposed future Low Voltage electrical reticulation,

» Confirmation of specifications for purposes of services agreement,

» Determining of financial implications (future reports).

Availability of Information
Information was obtained as follows:
> Site visit on 19 October 2011. During this inspection various 11kV Eskom supply points

were visited.
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1.4

» Meeting with the developers and professional team on 21 October 2011. In this meeting
information was obtained regarding the Zoned Usage, the electricity supply area and any
existing infrastructure e.g. boreholes.

» A Site visit on 06 December 2011 to obtain the information regarding the existing Eskom
connections from Mr Steyn van Schalkwyk.

» A Site visit with Mr Piet Jansen also an electrician responsible for maintenance and
operation existing electrical infrastructure on 18 January 2012. A sample inspection was
done on a typical Low Voltage Metering Kiosk and Miniature Substation.

» Zoning plans and usage schedules from PlanPractice Townplanners dated 17 November
2011 with supplementary information on 29 November 2011.

Services Negotiations

Service negotiations and agreements will be finalised between the client and the local supply

authority. The area currently falls within the jurisdiction of the City of Tshwane. Eskom

however is the official supply authority to the area. No City of Tshwane supply networks could
be identified during the various site inspections. A formal letter was requested from City of

Tshwane to give approval for Eskom to provide electricity to the existing and future

developments (see Addendum 2)

DESCRIPTION OF EXISTING SYSTEMS

The main supply to the development is currently an Eskom supply, from the Tweedracht
Substation via the Donkerhoek 11kV overhead feeder.

The various boreholes and agricultural holdings are supplied via 11kV overhead lines, through
pole mounted transformers of various kVA ratings. Reticulation within the residential portion of
the development is from the overhead feeders, through MV Eskom bulk metering. Internally
supply to the houses is by means of 11kV underground cables to miniature substations and
from the miniature substations via Low Voltage underground copper cables to outdoor ground
mounted metering cubicles, with the final connection to the houses using underground house
connection cables.

Limited visual inspections revealed that the work was done according to acceptable standards.

LOAD ESTIMATE
The total load estimate of the mixed-use development is as follows:

Calculation were done as follows:

Residential 01 5.0 kVA (ADMD)

Residential 04 3.5 kVA (ADMD)

Business 01 (Shops, Offices, Prof. Rooms) 90 VA/m2

Industrial Uses 100 VA/m?

Institutional (Institution, Place of Worship/Instruction) 80 VA/m?

Agricultural 7.0 kVA (ADMD)

Educational (Place of Instruction, Place of Worship) 80 VA/m?

Various Special (Workshops, Telecomms, Security, etc.) Dependent of Allocated Usage

Prepared by: BURO TECH CONSULTING ENGINEERS CC - Tel (012) 542 1010 page 2 of 6



3.2

4.2

4.3

4.4

4.5

4.6

Prepared by: BURO TECH CONSULTING ENGINEERS CC - Tel (012) 542 1010

The load estimate for the total development can thus be summarised as follows:

KLEINFONTEIN LOAD ESTIMATE CALCULATIONS
. . . Development .
Erf Detail Rights Applied For Potential Loading Load Load (kVA)
Erf Area (ha) Type Erven | Units |DENSITY FSR m2 Factor Calculated
No(s) Units kVA per Formula
/Ha [ADMD] (VA/m?) (load factor x
JErf building area)
1-782 24.87 ha|Residential 1 _|Dwelling houses 782 782 1 u/erf 7.0 kVA 5,474 kVA
783 - 859 3.81 ha|Residential 2 [Dwelling houses and block of flats 77 229 60 u/ha 3.5 kVA 802 kVA|
860 - 862 1.90 ha|Residential 2 |Dwelling houses and block of flats 3 29 15 u/ha 5.0 kVA| 145 kVA|
863 - 875 13.99 ha|Business 1 Shops, offices and Professional rooms 13 50% 69,950 m2| 90 VA/m? 6,296 kVA|
876 - 927 11.66 ha|Industrial 1 Industrial uses 52 90% | 104,940 m?| 25 VA/m?| 2,624 kVA
928|  0.35 ha|institutional ::z:'r‘:':t‘l’g: Place of Public Worship and Place of 1 60% | 2,100 m? 80 VAM? 168 VA
928 - 1126 294.63 ha|Agricultural Dwelling houses 199 597 3 ulerf 7.0 kVA| 4,179 kVA]
1127 3.41 ha|Educational Place of Instruction and Place of Public Worship 1 50% 17.050 m? 80 VA/m? 1.364 kVA
1128 - 1129 1.49 ha|Special Cemetery and Funeral Parlour 2 20 kVA| 40 kVA|
30 -1143, 1214 214.00 ha|Special Private Open Space 15 3 kVA| 45 kVA|
1144 1.00 ha|Special Workshop, Maintenance and Storage 1 50 kVA 50 kVA|
1145 0.18 ha|Special Industrial Use , Public Garage and Shop 1 70 kVA| 70 kVA|
Engineering Services, including reservoir, pump
1146 - 1148 0.24 ha|Special station, electrical substation and associated 3 60 kVA 180 kVA|
maintenance facilitie:
Engineering Services, including reservoir, pump
1149 16.10 ha|Special station, electrical substation and associated 1 250 kVA| 250 kVA|
maintenance facilities and sewerage treatment plant
1150 - 1155 1.82 ha|special Place of Amusement, Social Hall, Place of Public 6 80% | 10,920 m? 85 VA/m? 928 kVA|
worship, Place of Instruction and Public Office
1156 1.87 ha|Special Telecommunication Centre 1 25 kVA 25 kVA
1 4.78 ha|Special Private Open Space and Social Halls 1 60 kVA 60 kVA
1159 - 1160 0.37 ha|Special Access Structure and Gatehouse 2 15 kVA 30 kVA|
1203 - 1213 88.78 halUndetermined [Dwelling Houses and Agricultural buildings 1" 11 7.0 kVA| 77 kVA
1201 - 1202 18.92 ha|Undetermined |Dwelling Houses and Agricultural buildings 2 2 0m2 7.0 kVA 14 kVA
| Residential Sub-Total| 10,691 kVA
| Other Sub-Total| 12,129 kVA
|__biversity Applied] 80% | 18,256 kVA
TOTAL ESTIMATED LOAD (kVA) Say | 18.300 MVA|

POINT OF SUPPLY

Supply to existing facilities is via the Eskom, Tweedracht/Donkerhoek 11kV feeder which falls
within the Eskom Cullinan T.S.A.

The development however fall within the jurisdiction of City of Tshwane. No Tshwane
infrastructure could be identified during the site visits.

Currently Eskom is the licensed supplier to all existing facilities and residential units with
extensive infrastructure (Overhead Lines and Pole Mounted Transformers) present in the area.
An application was submitted to City of Tshwane in which Tshwane should indicate whether
they would be interested in providing supply to the new proposed mixed-use development.
Due to lack of infrastructure, it is expected that Tshwane will not be in a position to cater for
any existing or future development.

To this effect, a formal application is being processed to Eskom North-West region for the
supply of future development of the area.

At the date of this report, neither authority was in a position to give feedback yet.
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5. PROPOSED EXTERNAL RETICULATION SYSTEM
5.1 MV Reticulation:

The proposed internal reticulation system will be at 11kV with a combination of Overhead
Lines and Underground Cables.
External MV Reticulation networks to be provided in accordance with supply authority

requirements and specifications.

5.2 LV Reticulation:

Vi.

The proposed internal LV reticulation system will be an underground reticulation cable
network. The 415V reticulation (to SANS 1418) will be by means of 4-core Aluminium or
Copper PVC/SWA/PVC cables.

Provision will be made for 1-phase and 3-phase consumer feeds via outdoor metering
cubicles, to the various facilities.

Maximum demand metering (Enermax type or similar) will be provided on the boundary of
business stands.

It is proposed that split pre-payment consumer metering be provided inside the dwellings.
The complete reticulation will be provided with earthing systems and lighting protection.
Only the minimum area lighting will be provided on strategic places. The luminaires will
have low power consumption and the possibility to use solar power type streetlights is will
be investigated.

5.3 Standards:

The

complete installation will be according to the standard specifications as set out in

NRS/SANS and Eskom Specification.

6. DESIGN PARAMETERS:

The design parameters are as follows:

6.1 Supply voltage 11kV

6.2 Transformer capacity 16 — 800kVA (11kV / 415V / 240V)
6.3 Medium voltage 11kV

6.4 Frequency 50Hz

6.5 Transformer earth 5 ohm

6.6 Symmetrical fault level 250MVA

6.7 Impulse withstand required 95kV

6.8 One minute power frequency withstand voltage 18kV

6.9 Normal low voltage 400V / 231V
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Earthing integral with 25mm?2 house

(ii) Low voltage

6.10 Earthing to consumers _
connection
6.11 Declared voltage 231V
6.12 Voltage regulation limits
assumed voltage drop in system for low
voltage design :
(1) 11kV network 3% max

9% max up to consumer DB

7. CONTRIBUTIONS

The contributions still need to be determined.

FINANCIAL IMPLICATIONS

8.1 This will be covered in future reports.
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9.2

9.3

10.

11.

ENERGY EFFICIENCY MEASURES

Heat Pump Water Heating Systems

Heat Pump Systems are the preferred method for the heating of water. Using a third of the
energy, when compared with Standard Hot Water Cylinders, this type of technology is ideally
suited for developments of this nature, where a large number of Residential units are clustered
together.

In addition to that, designing the system in such a way that the heated water is continuously
circulated in dedicated hot water reticulation networks/pipes servicing all residential units, will
result in hot water being immediately available.

Users diversity also results in the Cumulative Installed Heating Capacity needed to produce
enough hot water to service the units, to be significantly less, when compared with numerous

dedicated hot water systems, in a one per unit configuration.

Solar Panel Water Heating Systems

The usage of solar panels for the heating of the water for the geysers will also be considered
for the development. It is one of the most feasible methods to save electricity with a system
that is environmental friendly with very low carbon foot print. The units comprise basically of a
solar collector/heat exchanger panel mounted on the roofs of the residential units. The geyser
is equipped with an electrical heating element as back up together with a thermostat control to
assist with the heating process when the sun energy is inadequate.

Electricity Generation and Gas

Solar panels for the generation of electricity were considered for the dwellings on the proposed
development. However, the panels cannot yet be implemented cost effectively in South Africa
because of the extremely high initial capital layout and associated maintenance problems with
batteries etc. The usage of electricity can possibly be complimented by gas for heating

purposes such as for stoves and geysers.

SERVITUDES

The Servitudes will be registered as may be required.
TELEPHONE RETICULATION
Telephone services [Sleeves and Ducts] to be included in the civil services by the Civil

Engineers as may be required.

--00000—
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Addendum 1

Drawing: Existing Internal Electrical Reticulation
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Addendum 2

Relevant Municipality Correspondence

Tshwane Letter
Eskom Applications (to follow)

BURO TECH CONSULTING ENGINEERS CC



Tel: (012) 542 1010
Fax: (012) 542 2097
Email: burotech@burotech.co.za

Buro Tech Consulting Engineers CC 141 Main Street Heatherdale PO Box 59887 Karen Park 0118

BURO TECH
EMAIL MESSAGE

To: TSHWANE METRO From: Ralph Gordon

Cell: 082 601 4588
eMail: FrankG@TSHWANE.GOV.ZA Fax No: 012 542 2097
For Attention: Mr. Frank Gibbon Tel Nr: 012542 1010
Date: 2012 01 20 E-mail: RalphG@burotech.co.za
Page: 10f2 Ref: PE15/STA

RE: TOWNSHIP DEVELOPMENT OF:
PORTIONS 38, 90, 96 OF THE FARM KLEINFONTEIN 368JR AND
ON PORTIONS 63, 67, 68 AND REMAINDER OF PORTION 14 OF THE FARM
DONKERHOEK 365JR
IN GAUTENG PROVINCE

SUPPLY AUTHORITY:
Dear Sir,

With reference to that above as well as the attached locality map in Google Earth Format the
following:

The above proposed development is located within your municipal jurisdiction area.
However, Eskom is the supplier of electricity to the existing farm. It does not appear that City of
Tshwane have any electrical infrastructure near the proposed development.

We herewith wish to request City of Tshwane to issue us with a formal letter, which will authorise
Eskom to supply electricity to the proposed development.

Based on Preliminary Zoning/Usage allocations by the town planners Final Notified Maximum

Demand (NMD) should be in the order of 17.6MVA, with the existing NMD estimated to be
approximately 1.2MVA.

Your assistance in this regard will be highly appreciated.

rdon (Pr Techni Eng)

Enctosure: Google Earth Locality Map
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Annexure G(vii)

WATER CONSUMPTION
FIGURES



COMMENTS ON UNIT WATER CONSUMPTION FIGURES IN PVA
ENGINEER'S REPORT FOR THE KLEINFONTEIN DEVELOPMENT

It was noticed that the unit water consumption figures used in the report are those that
generally apply to normal urban and rural developments in the RSA.

The Kleinfontein development is however in many respects unique, which have a large
impact on water consumption.

Fortunately Kleinfontein's water was metered from an early date and reliable figures are
available over the last 11 years. These figures have been analysed in detail as shown in
the attachment and differ considerably from the figures used generally in the RSA.

It is however not a case that the low water consumption is due to a high water price as the
same low consumption figures were also experienced right from the beginning when the
price of water was fairly low. It is also not only the lower income groups in the
community that use less water, as the general low water consumption figures apply to all
income groups.

The reason for this situation lies in the topography of Kleinfontein and the characteristics
of the population, both of which are basically permanent features:

Kleinfontein has developed high up on the slopes of the Magaliesberg. Water pressures
will always be relatively low as there will never be a high differential head between the
reservoirs and the water users. (Water consumption drops very fast with decreasing water
head).

Kleinfontein is a development catering for a cultural group with a specific entrenched
outlook on nature. Water is deemed precious and is not wasted. Hardened and indigenous
plants and succulents requiring little water are mainly planted. No exotic trees and
shrubs, which generally cannot live on rain only, are allowed in open areas and parks.
Collecting rainwater from roofs is encouraged. Households are generally self sufficient
and owners prefer to water their own gardens which result in the most efficient use of
water. Again it is a case of preference and not subject to income as it applies to all walks
of life in the development and it will therefore not change in the future as the culture is
entrenched in the development.

There is therefore no reason that the actual water consumption figures are used for
Kleinfontein for the design of water reticulations, the sizing of pumps, the operation of
boreholes, etc. From an environmental perspective, it will also be the correct path to
follow as it preserves the area, prevents the over-exploitation of boreholes, protects the
ground water and the landscape and will cause a smaller carbon footprint by decreasing
the extent of manufactured pipework. It is also the intention of the management of
Kleinfontein to regulate water consumption at this lower rate.



The necessary water storage of 48h as for pumping schemes will however still apply but
will be based on actual average water consumption in Kleinfontein. Fire water provision
will be in accordance with the Red Book.

We make the enclosed attachment with actual measured unit consumption figures for
Kleinfontein available for use by all the consultants in the DFA Formalisation Team.
Should you have any query on any figure or require the actual unit consumption figure of
Kleinfontein for another category, please be free to contact me.

We would therefore appreciate it if the actual Kleinfontein water consumption unit rates
are used as a basis in lieu of the estimated RSA unit rates for the formalisation of
Kleinfontein in the interest of the environment.

We will also appreciate it if you could point out the actual measured consumption figures
in the Tribunal hearing, should anybody complain about unit consumption figures being
too low.

Yours faithfully,

Niél de Beer
Chairman KBK Formalisation Coordinating Team
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TRAFFIC INVESTHGATION — TOWNSHIP ESTABLISHMENT FOR THE KLEINFONTEIN SETTLEMENT

1 INTRODUCTION AND SCOPE

The forrmalization and sxpansion of the Kleinfontsin Settlerment to the east of Pretoria, ie.
formal township astablishmem, is planned. This proposed township is situated on the
Remainder, Portion 38, Portion 80 and Porion 86 of the farm Kleinfontein 368 JR and the
remainder of Portion 14, Portion 63, Portion 67 and Portion B8 of the farm Donkerhook 365
JR.

The township comprises about 783.51 ha and is bordered by the N4 Freeway towards the
north, Road D483 (Cullinan Road R515) towards the east, Road DE31 (Boschkop Road)
tawards the south, and Road 049684 {Donkerhoek Road) towards the wast.  In the vicinity of
the apolication site, the planned alignment of Route K163 is an the existing alignment of
Road D483, the planned alignment of Route K40 is on tha existing alignment of Road DE31,
and the planned alignment of Roule K54 / K205 {N} is on the existing alignment of Road
Da6d,

An existing railway ling separates a small southem section of the sile from the remainder of
the site.

The propesed development of the Kleinfontein Ssttlement is a very iow densily rural
development that comprizses of a large percentage (37%) of agricultural stands of about
1.5ha in extent. In total about 1,590 residential onits, 174,350 m° commercial space
(Business 1 and Industrial 1), and 48,270 m’ instilutional space (Inatitutional 1, Educational,
Places of Amusement / Public Waorship, and Social Halls) can be developed.

The Site Layout Plan (attached as Appendix A} shows that a large portion of the site will be
used for open space, roads, and ancillary uses. Only about 361.22 ha or 46% of the total
site will be used far the stated land uses that will directly contribute to trip generation.

The Kleiniontein Settlement is located to the east of the planmed Hazeldean Precingt
fattached as Appendix B} which is a large high-density residential development with
supporting commercial fagilities. The two development arsas however are not comparable
in terms of their expectad trip generation and traffic impact.

Refer to Figure T and Figie 2 (atlached).

TECHWORLD =1 FEBRUARY 2012



TARAFFIZ INVESTIGATION — TOWNSHIP ESTABLISHMENT FOR THE KLEINFONTEIN SETTLEMENT

2 EXISTING AND PLANNED ROAD NETWORK

2.1 PWV MAJOR ROAD NETWORK

The PWY major road network in this area is shown in Rigure 2. This figure shaws that the
application site is surrounded [/ bordared by planned provincial roads and freeways, namely
Routes K168, K40, and K54 / K205 (N) in the immediate vicinity of the sile, and PWV 17
further towards the west, '

In the immedlate vicinily of the site, planned Route K189 follows the existing alignment of
ARoad TW&E3 (Cullinan Road), planned Reute K40 follows the existing alignment of Poad
D631 {Boschkop Road), while planned Route K54 / K205 (N} follows the exsting alignment
of Road D964 {Donkerhoek Hoad).

Access to lhe Treeway network (ie. the N4 Freeway) is obtained via the D483 7 N4
interchange.

The regional accessibility of the application site is excellent, given the major road netwaork
planning in the immediate viginity of the sits,

2.1.1 ROAD RESERVE REDUIREMENTS

Mane of the planned K-routes transverses the application site although the most southern
point of the application site iz bordered by the road reserve for Route K40, The appropriate
road reserve for this routs will be provided by the application site. Hefer to Figure 2 and
Appendix A.

2.2 PLANMING STATUS OF PROVINCIAL RCADS

The faliowing is the status of the provinciat reads in this area:

L Tha praliminary design of Rovte K169 is completed only for a section of this road that
crosses e planned alignmernt of Route K40, The same applies Jor Route W40 1o the
wesf of Route K168, These route sections however have not been acceptad by the
EC of Gaulrans and have also not been gazetted.

-4 Prafiminary oesign has been completed, accepted by the EC, and pubfished in the
Frovincial Gazette for Route K54 in this area {PRS 86/153 — Report No 1487 - EC
date 2002/05/22).

& No prefiminary design has been done for Houte K205 (M) in ihis area.

TECHWCRLD -2 FEERUARY 2012



TRAFFIC INVESTIGATION - TOWNSHIF ESTABLISHIRENT FOR THE KLEINFONTEIN SETTLEMENT

Routes K169 and K205 (M) are located mors than 500m from the application site.

In terms of the stipu'ations of the Gauteng Infrastructure Act of 2001, & Sectien 7 Report is
thus required only for Route K44,

213 GTHER PROVINCIAL ROADS

The enly other provincial road that is affected by the application site is Road D1342, This is
an existing Class 3 provincial road that transverses the application site and is known as the
Rhenosterfontein Read. Although a new alignment is shown an the PWY Maicr Reads Plan
through the applicatian site — assumingly to follow a more direct line towards the east - no
detailed planning was dong ta suppor this proposal. This section of route can therefore
follow the alignmenl of the exisling Rhenosterfontein Road threugh the agplication site.

The alignment and required road reserve of 30m for Road 01342 will have to be determined
and kept out of the township.

Refer to Figure 2 and Appendix A.

2.2 TSHWANE ROAD MASTER PLAN

The Tshwana Boad Master Flan, attachad as Figure 3, does not cover the study area for the
application. This road master plan has 1o be extanded in an eastern direction 1o include the
newly incorporated arsas of Kungwini.

Fecent attempts to develop a road master plan for this area are shown in Figure 4. This
plan also does not include the application site and has no status.

The Road Master Plan for Tshwane will have 1o bs axtended in an eastemn direction to

accommedate the planned development.

23 ACCESS

Access to the area is currently oblained from a Morthern Access Hoad connected to Hoad
D483 (Roule K169) approximately 640m south of the Southern Terminal of the N4 [/ D483
Interchange and dirsctly irom Road 01342 (Rhenosterfentein Hoad) at a few positions.

fdditional access can also be sbtaimed in fulure directly from Road D831 {Route KAa0)
approxcmately 1.2km fram Lhe fulure imarsection of Route K49 with Route K 205 {N).

The existing railway line however separates the southern saction — and this new access —
from the remaindar of the application site. Refer to Appendix A.
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3 FUNDING OF REQUIRED TRANSPORTATION SERVICES AND

ROAD NETWGCGAK IMPROVEMENTS

Limited funding from local authorties for the reguired infrastructure and transportation
service improvements to sustain development has lately resulted in developers providing
most of this funding through the direct improvermant of the road network in the vicinity of

application sites.

The applicant for this township will also contribute ta the road neiwork by providing the

required road infrastructure to support the development.

Densification is taking place in the eastern arsas of Tshwane — formerly Kungwini - that
includes large planned areas such as the Hazeldean Precinet. All these applications must
contribute to the road network in the study area.

4 EXPECTED TRAFFIC IMPACT OF DEVELOPMENT

4.1 APPLICATION

The land uses included in the apphication are the following (refer to Appendix A}:

Table 4-1; Planned Land Uses

Land Use Erven ' Area Development Control Developable Land Use
no ha h Extent WUnit Extent Units i
Fesidentizl 1 Tz 24.87 1.00 unit'srf 7az units
| Fte"sidential 2 | B0 571 15-60 unitsha, 214 units
_E_E".;ss 1 13 13.84 (.50 FEH 59,950 £qm
Industrial 1 52 11.66 C.ao F5H 104 400 s5qm
Instilutional 1 1 .35 a0 F5R 2,100 SUIN
Agricufural 198 294.63 .00 unilsfer 594 units
Educational 1 3.41 0.50 FSR 17,050 sqm
e (IR T
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Landg Use Erven | Area Developmetit Control Developable Land Use
A ha Extant Unit Extent Units
Special for Private
Open Space 14 214.00
Special far
Warkshop, 1 1.00 .50 covaraga
Maintenance
Special for Public
Garage, Shop, 1 0.18 0.a0 coverage
Industrial
Special for
Engineering Services 8 0.24
Special for Sewer g
Waorks 1 18.11
Special for Flace of )
e —— 6 .82 080 F5R 14 560 ST
Specialfor 1 1 A7
Telecommunication
Special for Privats
Crpen Space and 2 478 14,560 sqm
Social Hall
Special for ACvess
Conrol 2 0.37
Special for Internal A0 87 20
Arncess
Undeterminsd i3 10770 V0%e-El6h coverane
Public Roacd o 1.39
TOTAL 1214 793.51
Units 1,590 | Residential
SUMMARY m’ 174,350 GCommaerclal
m’ 44,270 Institutional

The Kleinfontsin Seftlement / Township are a very low density rural development that
comprises of a large percentage (37%:) of agricultural stands of aboot 1.5ha in extent. In
tota’ about 1,590 residential units, 174,350 m® commereial space (Business 1 and Industrial
1), and 48 270 m institutlonal space {Institutional 1, Educational, Places of Amusement /
Public Worship, and ZSocial Halls) can be developed.
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The stated land uses will only comprise about 361.22 ha or 46% of the total area. The
remainder will be used for open space, roads, and ancillary uses,

4.2 EXPECTED TRIP GENERATION

The expected private vahicle trip generation of the appiication is based on very conganvative
astimates at this stage and amounts 1o about 3,845 weekday peak hour trips.

Table 4-2: Expected Trip Generation

DESCRIPTON AREA DEVELOPMENT UMIT EXTENT QOF UNITS PEAK HOUR
(HA) CONTROL LAND USE TRIPS

Residential 1 24.87 1.00 unitferf 7oz units 7Bz
Residential 2 5.1 1580 | unitg/ha 214 units ” 182
Business 1 13.99 0.50 F5R 69,950 sgm 1749
Industrial 1 11.66 050 FSR 104,400 sqrm 835
Agricullural 294 B3 3.00 units/erf 504 units 297 |
TOTAL 3e45

The expected tip generation of the application translates to uniform develepment over the
total area of the site at a FAR of 0.20 to 0.25 and trip rates of 0.20 to 0.25 / 100 m® GLA; i.e.
a vary low intansty davelopment.

4.3 EXISTING TRAFFIC DEMAND VERSUS SUPPLY TN THE STUDY AREA

Figrre 5 shows the existing (2010 and 2011} traff'c demand in the study area in terms of
average 12-hour and daily traffic counts on the various road linkages.

All the roads in the study area are currently two-lane provingial reads. The daily capacity of
a two-lane road depends an the type of terrain, the percentage no-passing zones
bypassing lanes, directional distribution, the percentage heavy wvehicles, and the
parcentages traffic 'n the peak hours.

For the particular study area however, the daily capacity is al least 10.000 vahicles per day.
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It is evident from ingpection of Frgure 5 that the capacity - in general - of the existing road
network in the area is sufficient to support the planned developmeant.

Specific bottenecks that will have to be investigated further include the following:
& Terminals of 0483 (Cullinan Road! / N4 interchange:
& Imtersection D483 (Cullinan Road) and Narthern Access Hoad (Access);

=] Intersection D423 {Cullinan Road) and Road D264 (Rhenasterfontein Road)
{Access);

> Intersection Boad D483 {Cullinan Road] and Road D631 {Boschkop Road),
o Intersection Road D483 (Cullinan Road} and Foad PG/ {Bapsfontein Road);

& Intersection Road D464 (Donksrhoek Rwead) and Hoad DB {Boschkop
Road);

@ Interseclion Road D631 {Boschkop Road) and Road D2762 {Graham Road);

4.4 AEQUIRED TRANSPORTATION SERVICES AND INFRASTRUCTURE TO
SERVE APPLICATIGN

4.41 PUELICTRANSPORTATION

Public transportation will play an increasingly impertant role to serve the urban areas in
South Africa given that privale transpottalion is not sustainable and the promoction of public
transporialion is stated govemment paolicy.

The role of public transportation will thus be investigated for tnis application and the regquired
pubtlic transportation services and facilities will be pravided.

4.4.2 ROAD NETWORK

The required upgrading of the road network will ba detarmined to serve the application. This
will entail the upgrading of Hoad 01342 [(Renosterfontein Hoad) as well as the following
infergections:

o Worthem Access Road (existing) with Road D483,
& Road D1342 [existing Rencsterfontein Road) with Road D483,

o Southern Access Road {new road) with Road D631;
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TRAFFIC INVESTIGATION — TOWHSHIP ESTABLISHMENT FOR THE KLEINFONTEIN SETTLEMENT

In addition, the potential bettlenacks in the natwork — listed in Section 4.3 - wili be assessed
from a capacity and operational point of view.

The scope of these improvements can only be determined at a later stage when mare
information is available; i.e. phased development plan, and more detail on the plannod land
Lges.

9 MITIGATION MEASURES AND ROADS AND STORM WATER
CONTRIBUTIONS

The applicant is committed to implement the required road mitigation measures te
accommadate the additional tratfic in terms of the findings of a comprehensive traffic impact
siudy when the execution of this study is possible.

6 CONCLUSIONS

1. The formalization and expansion of the Kleinfontein Settlement to the east of
Fretaria is planned. This proposed fownship is siiuated on the Remainder, Portion
38, Fortion 30 and Fortion 88 of the farm Kleinfontein 368 JR and the remainder af
Portion 14, Portion 63. Portion 67 and Portion 68 of the farm Donkarhoak 365 JR.

2. The township comprises about 753.%1 ba and is bordered by the N4 Freeway
towards the north, Road D483 {Cullinan Read R515) towards the east, Road DB3H
{Boschkop Road) lowards the south, and Read D964 (Donkernoek Road) lowards
the west,

3. Im the immediate vicinily of the site, planned Roule K169 follows the ewsting
alignmenl of Hoad D483 (Cullinan Road), planned Route K40 follows the existing
aligniment of Road D631 (Boschkap Road), while planned Houte K54 / K205 M)
follews the exisling alignment of Road D964 {Donkerhoegk Road).

4, The regional accessibility of the application site is excellsnt, given the major road
netwark planning in the immediate vicinity of ihe site.

5. Mane of the planned K-roules transverses the application site although the most
souihern point of the application site is bordered by the road reserve for Route K40,
The appropriate road ressrva for this route will be provided by the apgplicaiion site.
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10.

11.

12.

In terms of the stipulations of the Gauteng Infrastructure Act of 2001, a Section 7
Raport is raquired only for Route K40.

The only other provincial read Lhat is affected by the application sile is Road D1342.
This i3 an axisting Class 3 provincial road that transverses the application site and
is known as the Rhenosterfontein Road. Although a new alignment is shown on the
PWY Maior Roads Flan through the application site — assumingly to follow a mare
direct line towards the east - no detailed planning was done io support this
proposal, This section of route can thergfore follow the aligntment of the existing
Rhenosterfontein Road through the application site. The alignment and required
raad reserve of 30m for this road will have to be determined and kept out of the
township.

The Tshwane Road Master Plan does not cover this arsa. This road master plan
has 10 be extended in an eastern direction to mclude the newly incorporated areas
of Kungwini.

Access to the area is currently obtained from a MNorthern Access Road connected to
Road D483 {Route K189 approximately 640m south of the Southern Tarminal of
the N4 ! D483 Interchange and directly from Road D1342 {Rhenostarfontein Road)
at a few positions. Additional access can also be obtained in future directly from
Road D631 {Route K40) approximately 1.2km from the future intersection of Route
K40 with Route K 205 (N).

Limted funding from local authorities for lhe regquired infrastructure and
transportation service improvements to sustain development has lately resulted in
developers providing most of this funding through the direct improvement of the
road natwork in the vicinity of applicatcn sites. The applicant for this townshig will
also contribule 1o the road network by providing the required road infrastructure o
support the development.

The Kleinfontein Settlement / Township are a very [ow density rural development
that comprises of a large percentage (37%) of agricultural stands of about 1.5ha in
axtenl. In total about 1,580 residential units, 174,350 m°® commercial space
(Business 1 and Industrial 13, and 48,270 m* institutional space {Institutional 1,
Educational, Places of Amusement / Public Worship, and Socia. Halls) can be
devalopad.

The expected private wehicle trip goneration of the application is based on very
conservative estimates at this stage and amounts to about 3,845 weekday peak
hour 1rips.
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13. The sxpected trip generation franslates to unifarm develgpment over the whole site
at a FAR of 0.20 to 0.25 and trip rates of 0.20 to 0.25 / 100 m? GLA; i.e. a very low
intensity develapment.

14, All the roads in the study area are currently two-lane provingcial roads. The daily
capacity of a two-lane road depends on the type of lemain, the perceniage no-
passing zones / bypassing lanes, directional distribulion, the percentage heavy
vahigles, and the parcentages traffic in the peak hours, For the specitic study area
however, tha daily capacity is at least 10,000 vehicles per day.

15. It is evident from inspeciion of the existing traffic demand in the study area that the
tapacity - in genaral - of the existing road network in the area is sufficient to suppert
the planned development. Specific bottlenecks that will have to be investigated
nclude the following:

-2 Terminals of D483 {Cullinan Boad) / N4 interchanne;
o Intersection 0483 (Cullinan Aoad) and Northern Access Road (Access);

o Intersection 483 (Culinan Foad) and Road D964 (Rhenosterfontzin Boad)
{Access),

T Intersection Road D483 {Cullinan Road) and Hoad D631 (Boschkop Road);
o Imersection Road D483 (Cullinan Road) and Road PEA (Bapsfontein Road);

o Intersection Road D964 (Donkerhoek Road) and Road D&31 {Boschkop
Road);

*
i‘i

Intersection Read D631 (Boschkop Road) and Read D2762 (Graham Road),

16. The reguired upgrading of the road network will still be getermined to serve the
application. This will entail the upgrading of Road 1342 (Renosterfentein Road)
as well as the fallowing intersections:

g Northem Access Road (existing) with Raad D483,
o Road 01342 (existing Rencsterfontein Road) with Road D483,
o Southern Access Road {new road) with Road D631,

17. In addition, the potential bottlenecks in the network — Isted in Section 4.5 - will be
asspssed frotm 2 capacity and operational point of view. The scope of these
imprevermesnts can only be determined at a later stage when more nformation is
available; 1.e. phased development plan, and more detail on the planned land uses.
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7 RECOMMENDATION

A comprehensive traffic impact study will be submitied for this application in due course.

The applicant is commitied to nie fair share in raad mitigation measures by means of direct
road construction. This will be done in a phased manner.
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FIGURES

Figure 1: Locality Plan and Existing Road Network

Figure 2: PWY Major Road Network

Figure 3: Tshwane Road Master Plan

Figure &4: Eastern Extension of Tshwane Road Master Plan

Figure 5: Existing 12-Hour and Daily (2010 / 2011} Traffic Demand in Study Area

ANNEXURES

Appendix A: Kleinfontein - Township Layout Plan

Appendix B: Hazeidean Precinct Plan and Read Master Plan
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