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environmental affairs 
Department: 
Environmental Affairs 
REPUBLIC OF SOUTH AFRICA 

File Reference Number: 
Application Number: 
Date Received: 

(For official use onhl 
12/12/20/2078 
DEAT/EIAI 

Basic assessment report in terms of the Environmental Impact Assessment 
Regulations, 2010, promulgated in terms of the National Environmental Management 
Act, 1998 (Act No. 107 of 1998), as amended. 

Kindly note that: 

1. This basic assessment report is a standard report that may be required by a competent 
authority in terms of the EIA Regulations, 2010 and is meant to streamline applications. Please 
make sure that it is the report used by the particular competent authority for the activity that is 
being applied for. 

2. The report must be typed within the spaces provided in the form. The size of the spaces provided 
is not necessarily indicative of the amount of information to be provided. The report is in the form 
of a table that can extend itself as each space is filled with typing. 

3. Where applicable tick the boxes that are applicable in the report. 

4. An incomplete report may be returned to the applicant for revision. 

5. The use of "not applicable" in the report must be done with circumspection because if it is used in 
respect of material information that is required by the competent authority for assessing the 
application, it may result in the rejection of the application as provided for in the regulations. 

6. This report must be handed in at offices of the relevant competent authority as determined by 
each authority. 

7. No faxed or e-mailed reports will be accepted. 

8. The report must be compiled by an independent environmental assessment practitioner. 

9. Unless protected by law, all information in the report will become public information on receipt by 
the competent authority. Any interested and affected party should be provided with the 
information contained in this report on request, during any stage of the application process. 

10. A competent authority may require that for specified types of activities in defined situations only 
parts of this report need to be completed. 
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EXECUTIVE SUMMARY 

Eskom has embarked on a road repair programme to address the current unsafe conditions on the 
roads that are currently servicing their power stations (i.e. Camden, Hendrina and Majuba). The 
relevant roads currently carry a significant load of traffic, specifically heavy vehicles like coal trucks 
transporting coal to the Eskom power stations. As a result, the road surface has deteriorated, which 
may lead to unsafe conditions on the road and high vehicle operation costs. 

NETGroup Consortium (a coalition of companies consisting of, among others, Bigen Africa Services 
(Pty) Ltd and Strategic Environmental Focus (Pty) Ltd (SEF)) was appointed by Eskom to undertake 
the engineering and environmental service components of the project. 

The project involves the upgrading and rehabilitation of a section of the R38 and N11 between 
Hendrina and Ermelo. This road section starts at the intersection of the R38 and the R542 to the 
intersection of Beukes and Church Street in Hendrina and ends at the intersection of the N11 and 
Fourie Street (N17) in Ermelo, Mpumalanga Province. Refer to Figure 1 in Appendix A. 

The length of road for the total project is 49.83 km for the N11 and 4.88km for the R38 respectively. 
The current road prism is approximately 13.4m wide. The existing pavement surface is in a poor 
condition with many patched areas. The project aims to provide a suitable pavement for a 20 year 
design life as well as minor widening of the road prism and localized horizontal and vertical 
realignment of the road to bring it up to current national road standards. The final surfaced road width 
will be approximately 14.2m and the road prism 16m. The preferred alternative for the proposed road 
upgrade is a construction method constituted of road widening along the existing alignment to allow 
half width construction; without limiting traffic flow. 

Potential negative impacts anticipated due to the implementation of this alternative includes: 

• During the construction phase: noise, visual, possible deterioration in air quality and ecological 
impacts will occur. Impacts will occur throughout the construction phase but can be mitigated 
by continuous maintenance, vigilance and rehabilitation during, and after, completion of the 
construction period. 

• During the operational phase: continued visual and minimal noise impacts will occur. 
Ecological impacts will also occur, should proper mitigation measures not be taken, and the 
proposed ecological management plan not be implemented. 

The specialist reports; i.e. Aquatic Assessment, Wetland Assessment, Fauna and Flora Assessments 
have been included in Appendix D. The key findings of the specialists' studies are: 

• Flora Assessment Findings: 
The majority of the N11 road section is situated within the Eastern Highveld Grassland vegetation 
unit, while a middle portion of the N11 road section is situated within the Soweto Highveld Grassland. 
Both these vegetation units are under threat and the remaining portions (that are not disturbed), 
should thus ideally be avoided and conserved. 

In terms of the vegetation composition, the areas that will be affected by the road upgrade activities 
comprise areas of medium and medium to high sensitivity. The higher sensitivity ratings are either as 
a result of the occurrence of plants of conservation concern, protected plants and/or moist grasslands 
and riparian areas that have a high ecological function in the landscape. 

The road upgrade activities along the N11 from Hendrina to Ermelo are anticipated to impact on the 
existing road verges which are mostly colonised by typical grassland vegetation and in a secondary / 
sub climax state. However, the road upgrade will also traverse through moist grasslands and streams 
which are habitat to protected plant species. Where the upgrade activities occur within the moist 
grasslands and streams, the mitigation measures must be strictly applied in order to limit destruction 
to these habitats. 
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• Fauna Assessment Findings: 
Faunal habitats that fell within the shoulder of the road were already heavily disturbed with very little 
chance of sustaining functional faunal communities. Long grasses and vegetation that are present 
along fences could, however, provide cover for specifically rodent species that occasionally forages 
there. The most important habitat types along the road were two water crossings and a number of 
wetlands that occurred frequently along the road. Specifically, a bird rich pan was noted as being a 
Highly Sensitive area. Construction activities should be minimised in these areas and caution should 
be taken to adhere to the proposed mitigation measures. 

• Wetland Assessment Findings: 
Six different types of wetlands were classified within the study area and were categorised into hydro­
geomorphic (HGM) units of which a total of 67 HGM units were delineated. The largest majority of 
wetlands consisted of valleyhead seepage wetlands with temporary to seasonal zonation, dominated 
by a graminoid layer containing a rich harbaceuos component. 

From a functional perspective, wetlands within the study area serves to improve habitat within, and 
downstream of, the study area through the provision of various ecosystem services such as 
streamflow regulation, flood attenuation, groundwater recharge, nitrogen removal, phosphate removal, 
toxicant removal, particle assimilation and provision of natural resources. Several of the wetlands 
within the study area provide habitat for a variety of taxa which contain species of conservation 
concern and are therefore highly valuable from a biodiversity point of view. 

The impact assessment identified destruction of wetland habitat and surface water pollution as the 
two major potential impacts during the construction period while the highest rated potential impact 
during the operational phase is increased erosion as a result of the higher surface runoff from 
increased impermeable surface areas. Several existing erosion processes at various localities 
requires rehabilitation, as it is likely to threaten not only the existing road but the proposed 
development as well. After completion of the construction phase, a wetland monitoring program must 
be initiated to ensure that all wetland protection infrastructure and storm-water systems are properly 
installed and that all affected wetland areas are adequately rehabilitated. The wetland monitoring 
program should continue during the operational phase in order to identify any new erosion processes 
that are developing, and timeously initiate cost effective rehabilitation plans. 

• Aquatic Assessment Findings: 
Based on the results obtained during the assessment of watercourses associated with the proposed 
upgrading of the N11 between Ermelo and Hendrina, it was concluded that all perennial watercourses 
were in a seriously impaired state at the time of the field survey. However, this was expected based 
on the lack of rainfall prior to the field survey and the timing of the survey, the position of the sites 
within the upper reaches of their catchments and the presence of numerous wetlands feeding the 
watercourses which would release a steady flow of water into the watercourses, thus not facilitating 
the formation of complex and diverse habitat structures within the watercourses. Nevertheless, a 
number of taxa considered to be moderately sensitive to water quality impairment were collected, and 
a general observation made with regards to the ecological state of the watercourse and its location in 
relation to urbanised centres. 

Additionally, structures were observed to have been established within the watercourse associated 
with Site C1 UNSP-SPITS that included an upstream weir wall and downstream baffles and a gabion 
mattress. This mitigated the formation of possible erosion features associated with the installation of 
the culvert, thus preventing degradation of the aquatic ecosystem associated with the structure. 

• Public Participation Process: 
As per sections 54 to 57 of the EIA Regulations 2010, a detailed public participation process was 
conducted and the results thereof are included in Appendix E. The main concerns raised by 
stakeholders included: 

• Road responsibility belonging to the South African National Roads Agency Limited (SANRAL), 
not to the Department of Public Works, Roads and Transport; 

• Traffic management during construction; 
• Increase in traffic disturbance; 
• Pollution prevention during construction; 
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• Provision of cattle crossings I walkways to safely cross the road; 
• Damages to farm fences; and 
• Powerline position and relocation of powerlines should the road extend over the servitude. 

These issues were considered and discussed with the technical team and incorporated in this 
assessment process as well as the technical design of the road and associated infrastructure. 

• Impact assessment and management: 
All impacts throughout the construction and operational phases can be mitigated by following the 
measures described in the Environmental Management Programme (EMPr) (attached in Appendix F). 

Positive impacts anticipated due to the implementation of this alternative includes: 

• Social impacts leading to, amongst others, safer road conditions, fewer accidents, better 
visibility; 

• Economic impacts due to improved road conditions and improved delivery times; and 
• Less continuous maintenance on the road surface, such as filling potholes, as the design life 

will be 20 years. 

Power generation is a strategic economic asset of the country. Because of its dependency on the 
supply of coal, of which 35% is transported by road, the economy cannot afford that power generation 
be jeopardised by irregular coal delivery. Degraded roads is also contributing to increased transport 
costs of coal, thus causing the production cost of electricity to rise to unaffordable levels. It is 
therefore essential to ensure that the roads that have already deteriorated to unacceptable poor 
conditions be upgraded immediately to secure coal supply to the power stations. 

SEF believes that the no-go alternative is not a viable option; since the road will remain prevalent with 
patched tar areas and potholes. This currently results in seepage into the groundwater via these 
potholes from the road surface and this situation will continue if the roads are not repaired. 
Cumulative impacts will include an increase in the number of accidents occurring due to bad road 
conditions and low visibility. The road will also continue to degrade until the surface becomes 
inoperative. Initially, no direct impact will occur on the surrounding environment. However, should the 
road conditions continue to deteriorate, it is anticipated that road users will start driving on the gravel 
or soil shoulders of the road, as is currently the case in other areas in Mpumalanga. This in turn will 
lead to degraded surrounding veld conditions, and the soil will lose structure and create unsafe 
conditions to drive on. Moreover, this places all road users in danger and at risk. 

An EMPr has been developed and is attached to this report in Appendix F. The EMPr is a legally 
binding document and therefore all mitigation and management measures proposed must be 
implemented and enforced. 
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SECTION A: ACTIVITY INFORMATION 

Has a specialist been consulted to assist with the completion of this section? _ NO~ 
If YES, please complete the form entitled "Details of specialist and declaration of interest" for 
appointment of a specialist for each specialist thus appointed: 
Any specialist reports must be contained in Appendix D. 

1. ACTIVITY DESCRIPTION 

Describe the activity, which is being applied for, in detail1
: 

Eskom has embarked on a road repair programme to address the current unsafe conditions on the 
roads that are currently servicing their power stations (i.e. Camden, Hendrina and Majuba). The 
relevant roads currently carry a significant load of traffic, specifically heavy vehicles like coal trucks 
transporting coal to the Eskom power stations. As a result, the road surface has deteriorated, 
which may lead to unsafe conditions on the road and high vehicle operation costs. 

NETGroup Consortium (a coalition of companies consisting of, among others, Bigen Africa 
Services (Pty) Ltd and Strategic Environmental Focus (Pty) Ltd (SEF)) was appointed by Eskom to 
undertake the engineering and environmental service components of the project. 

The project involves the upgrading and rehabilitation of a section of the R38 and N11 between 
Hendrina and Ermelo. This road section starts at the intersection of the R38 and the R542 to the 
intersection of Beukes and Church Street in Hendrina and ends at the intersection of the N11 and 
Fourie Street (N17) in Ermelo. 

The following activities are applied for: 
Government Notice Regulation No. 544, 18 June 2010, Listing Notice 1: 

Activity 9: The construction of facilities or infrastructure exceeding 1000 metres in length for the 
bulk transportation of water, sewage or storm water: 

i. with an internal diameter of 0.36 meters or more; or 
ii. with a peak throughput of 120 litres per second or more, 

excluding where: 
a. such facilities or infrastructure are for bulk transportation of water, sewage or storm 

water or storm water drainage inside a road reserve; or 
b. where such construction will occur within urban areas but further than 32meters from a 

watercourse, measured from the edge of the watercourse. 

Activity 37: The expansion of facilities or infrastructure for the bulk transportation of water, 
sewage or storm water where -

i. the facility or infrastructure is expanded by more than '1000 meters in length; or 
ii. where the throughput capacity of the facility or infrastructure will be increased by 10% or 

more-
excluding where such expansion: 

a. relates to transportation of water, sewage or storm water within a road reserve; or 
b. where such expansion will occur within urban areas but further than 32 meters from a 

watercourse, measured from the edge of the watercourse. 

The project involves the cleaning of existing culverts and culvert inlets and outlets, the construction 
of new inlet and outlet structures in close proximity to existing culverts and the installation of sub­
soil drains. Furthermore, rehabilitation procedures such as erosion control measures will be 
implemented, where required. The need for the latter was reiterated through the findings of the 
Aquatic and Wetland Assessments (see Appendix D3 for a wetland delineation map). The project 
will also involve the upgrading of existing lined and unlined side drains. The lengthening and I or 
limited replacement of the existing pipe culverts, fill drains and downchutes on high fills. 

I Please note that this description should not be a verbatim repetition of the listed activity as contained in the relevant 
Government Notice, but should be a brief description of activities to be undertaken as per the project description. 
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Activity 11: The construction of: 
i. canals; 
ii. channels; 
iii. bridges; 
iv. dams; 
v. weirs; 
vi. bulk storm water outlet structures; 
vii. marinas; 
viii. jetties exceeding 50 square metres in size; 
ix. slipways exceeding 50 square metres in size; 
x. buildings exceeding 50 square metres in size; or 
xi. infrastructure or structures covering 50 square metres or more 

where such construction occurs within a watercourse or within 32 meters of a watercourse, 
measured from the edge of a watercourse, excluding where such construction will occur behind 
the development setback line. 

Activity 39 : The expansion of 
i. canals; 
ii. channels; 
iii. bridges; 
iv. weirs; 
v. bulk storm water outlet structures; marinas; 

within a watercourse or within 32 meters of a watercourse, measured from the edge of a 
watercourse, where such expansion will result in an increased development footprint but 
excludi~ where such expansion occur behind the development setback line. 

The project also includes the widening of four bridges. It will also include the widening of existing 
deck slabs and the construction of new sections and extensions to the existing bridge headwalls 
and wingwalls. Please refer to the construction method statement included in Appendix C. 

The temporary works (scaffolding) to be used to support the bridge extension depends on the 
scaffolding system of the appointed Contractor; i.e. normally 48mm with vertical members at 
900mm spacing will be used. These members will be placed upstream and downstream of the 
current spans on top of the apron slab or river bed. It is estimated that the total projected width of 
the supports will not exceed the pier's width and will have little effect on the flow of the water. The 
purpose of the design of the scaffolding is to avoid impediment of any stormwater flow or any 
backing-up of flood levels. 

If the appointed contractor's proposed temporary works require more vertical members which may 
result in an impediment, the contractor will be required to erect supports on the soffit of the bridge 
slab so as not to have any effect on the stormwater discharge. Construction will only commence 
once the Contractor's Method Statement for the construction of the widening has been approved by 
the engineers. 

Activity 47: The widening of a road by more than 6 meters, or the lengthening of a road by more 
than 1 kilometer-

i. where the existing reserve is wider than 13.5 meters; or 
ii. where no reserve exists, where the existing road is wider than 8 meters. 

excluding widening or lengthening occurring inside urban areas. 

The length of road for the total project is 49.83 km for the N11 and 4.88km for the R38 
respectively. The current road prism is approximately 13.4m wide .. The existing pavement surface 
is in a poor condition with many patched areas. The project aims to provide a suitable pavement 
for a 20 year design life as well as minor widening of the road prism and localized horizontal and 
vertical realignment of the road to bring it up to current national road standards. The final surfaced 
road width will be approximately 14.2m and the road prism will be 16m. 

Other leqislative aspects: 
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As part of the widening of the bridges, a Water Use License Application (WULA) is being submitted 
to the Department of Water Affairs (DWA) for their decision-making as activities under Section 21 
of the National Water Act, 1998 (Act No. 36 of 1998) is triggered. These activities include 
abstraction of water, storage of water and the alteration of the bed, banks and characteristics of a 
watercourse as well as the impedance and diversion of flow in a watercourse. The WULA process 
runs concurrently with the SA process, but a separate application will be submitted to the DWA. 

In order to obtain suitable and sufficient quantities of construction material for the upgrading of the 
road surface, it is proposed that four borrow-pits be established along the route (please refer to 
Map 2 in Appendix A). These will require a Mining Permit from the Department of Mineral 
Resources (DMR) under the Mineral and Petroleum Resource Development Act, 2002 (Act No. 28 
of 2002). Although this process runs concurrently with the SA process, a separate application will 
be submitted to the DMR for their decision-making. It is important to note that the Activity 20 in 
Listing 1 (Government Notice Regulation 544) of the EIA Regulations, 2010 would apply. However, 
since the mining activities listed in the aforementioned regulations have not been enacted yet, it 
has not been included in this application. 

2. FEASIBLE AND REASONABLE ALTERNATIVES 

"Alternatives", in relation to a proposed activity, means different means of meeting the general 
purpose and requirements of the activity, which may include alternatives to-
(a) the property on which or location where it is proposed to undertake the activity; 
(b) the type of activity to be undertaken; 
(c) the design or layout of the activity; 
(d) the technology to be used in the activity; 
(e) the operational aspects of the activity; and 
(f) the option of not implementing the activity. 

Describe alternatives that are considered in this application. Alternatives should include a 
consideration of all possible means by which the purpose and need of the proposed activity could be 
accomplished in the specific instance taking account of the interest of the applicant in the activity. 
The no-go alternative must in all cases be included in the assessment phase as the baseline against 
which the impacts of the other alternatives are assessed. The determination of whether site or activity 
(including different processes) or both is appropriate needs to be informed by the specific 
circumstances of the activity and its environment. After receipt of this report the competent authority 
may also request the applicant to assess additional alternatives that could possibly accomplish the 
purpose and need of the proposed activity if it is clear that realistic alternatives have not been 
considered to a reasonable extent. 

Project alternatives include the following: 

i. Alternative A (preferred alternative): Construction of road widening along existing alignment to 
allow half width construction without limiting traffic flow. 

Alternative A (preferred) would make use of the existing road prism on which the road widening is to 
be constructed. It is important to note that the expansion of the road will not meet the thresholds as 
specified in Listing 1 (47) and all construction activities will be within the road reserve. It is anticipated 
that this construction method will not result in a significant delay in the delivery time of raw material as 
would be the case in Alternative S. This alternative is also more cost-effective, and as a result has 
been adopted as the preferred construction method. The road widening will be implemented as 
follows: 

Step 1 Widening of existing shoulder on left hand side (LHS) carriageway to accommodate two-way 
traffic; 

Step 2 Re-construction of right hand side (RHS) carriageway (including construction of Cape Seal 
with single slurry seal); 

Step 3 Re-construction of LHS carriageway including Cape Seal with double slurry seal (following 
transfer of two-way traffic from LHS to newly constructed RHS carriageway); and 

Step 4 Construction of single slurry seal on RHS carriageway. 
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ii. Alternative B: Half width construction and only one-way traffic can be accommodated on open 
side. Will require stop/go sections. 

Implementing Alternative B would result in a delay of approximately 107 hours in the delivery of the 
12,870 tons of coal transported to the power station per day. This alternative is not considered as a 
viable option; since the delay in the delivery of raw material will have significant economic and 
financial impacts, not just on Eskom, but on the greater region as well. 

iii. Alternative C: Construction of diversion (with an alignment unrelated to the existing roads 
alignment). 

Implementing Alternative C would require the construction of a completely new road in a previously 
undisturbed area. This option is not regarded as viable as it would entail extensive engineering as 
well as environmental investigations to determine the most viable route. In addition, the specialist 
studies have revealed that a number of hydro-geomorphic units are present along the existing route 
and its proximity. Furthermore, this alternative will have significant financial implications as well as 
potentially significant biophysical impacts; therefore it was discarded and not further considered in the 
environmental process. Furthermore, by implication the existing road would remain in its current 
state; which is not viable. 

iv. Alternative D: No Go Alternative 

The result of undertaking the No-go Alternative is that the road will remain prevalent with patched tar 
areas, potholes and the current conditions will result in seepage into the groundwater via these 
potholes from the road surface. Cumulative impacts will include a growing number of accidents 
occurring due to bad road conditions and low visibility. The road will also continue to degrade until the 
surface becomes unusable. 

Initially, no direct impact will occur on the surrounding environment, however, should the road 
conditions continue to worsen, it is anticipated that people will start driving on the gravel or soil 
shoulders of the road. This in turn will lead to degraded surrounding veld conditions and the soil will 
lose structure and create unsafe conditions to drive on. Should these conditions continue to escalate; 
the road will eventually become very dangerous for all motorists. 

Paragraphs 3 - 13 below should be completed for each alternative. 

3. ACTIVITY POSITION 

Indicate the position of the activity using the latitude and longitude of the centre point of the site for 
each alternative site. The co-ordinates should be in degrees and decimal minutes. The minutes 
should have at least three decimals to ensure adequate accuracy. The projection that must be used 
in all cases is the WGS84 spheroid in a national or local projection. 

List alternative sites, if applicable: N/A Latitude (5) Long;tre (E): 

In the case of linear activities: Latitude (5): Longitude (E): 
1""_111""",,,- _. 1_1_' ............ _ ....... II ............ __ ... _ ... _ .......... . .. _-_. -_ .. _ .. _.- --
• Starting point of the activity 26° 31 '22.17" 29° 59'8.35" 

• Middle/Additional point of the activity 26° 16'43.33" 29° 51'8.65 

• End point of the activity 26° 10'52.82" 29° 40'35.03" 
------_.-

Alternative S2 (if any) N/A 

± Alternative S3 (if any) N/A 

2 "Alternative S .. " refer to site alternatives. 
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For route alternatives that are longer than 500m, please provide an addendum with co­
ordinates taken every 250 meters along the route for each alternative alignment. Please see 
Appendix G1. 

4. PHYSICAL SIZE OF THE ACTIVITY 

Indicate the physical size of the preferred activity/technology as well as alternative 
activities/technologies (footprints): 

or, for linear activities: 
Alternative: 
Alternative A (preferred activity alternative) 
Alternative B 
No-go Alternative 

Lenath ofth tivit 
54710.00m 
54710.00m 

54710.00m 

Indicate the size of the alternative sites or servitudes (within which the above footprints will occur): 
Alternative: Size of the site/servitude: 
Allernalive A (preferred activity alternative) I 14 m I 
Alternative B 14 m 
No-go Alternative 14 m 

5. SITE ACCESS 

Does ready access to the site exist? IYES~_ 

Describe the type of access road planned: 
The project involves the upgrading and rehabilitation of a section of the R38 and N11 between 
Hendrina and Ermelo. This road section starts at the intersection of the R38 and the R542 to the 
intersection of Beukes and Church Street in Hendrina and ends at the intersection of the N11 and 
Fourie Street (N17) in Ermelo. The existing roads will be used to access the site and no new roads 
will be constructed. 

Include the position of the access road on the site plan and required map, as well as an indication of 
the road in relation to the site. (Please refer to the locality map in Annexure A) 

6. SITE OR ROUTE PLAN 

A detailed site or route plan(s) must be prepared for each alternative site or alternative activity. It must 
be attached as Appendix A to this document. 

The site or route plans must indicate the following: 
6.1 the scale of the plan which must be at least a scale of 1 :500; 
6.2 the property boundaries and numbers of all the properties within 50 metres of the site; 
6.3 the current land use as well as the land use zoning of each of the properties adjoining the site 

or sites; 
6.4 the exact position of each element of the application as well as any other structures on the site; 

3 "Alternative A.." refer to activity, process, technology or other alternatives. 
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6.S the position of services, including electricity supply cables (indicate above or underground), 
water supply pipelines, boreholes, street lights, sewage pipelines, storm water infrastructure 
and telecommunication infrastructure; 

6.6 all trees and shrubs taller than 1.8 metres; 
6.7 walls and fencing including details of the height and construction material; 
6.8 servitudes indicating the purpose of the servitude; 
6.9 sensitive environmental elements within 100 metres of the site or sites including (but not limited 

thereto): 
• rivers; 
• the 1 :100 year flood line (where available or where it is required by DWA); 
• ridges; 
• cultural and historical features; 
• areas with indigenous vegetation (even if it is degraded or invested with alien species); 

6.10 for gentle slopes the 1 metre contour intervals must be indicated on the plan and whenever the 
slope of the site exceeds 1:10, the SOOmm contours must be indicated on the plan; and 

6.11 the positions from where photographs of the site were taken. 

(Please refer to Appendix A as well as maps attached in Appendix 0). 

7. SITE PHOTOGRAPHS 

Colour photographs from the centre of the site must be taken in at least the eight major compass 
directions with a description of each photograph. Photographs must be attached under Appendix B to 
this form. It must be supplemented with additional photographs of relevant features on the site, if 
applicable (Please refer to Appendix B). 

8. FACILITY ILLUSTRATION 

A detailed illustration of the activity must be provided at a scale of 1 :200 as Appendix C for activities 
that include structures. The illustrations must be to scale and must represent a realistic image of the 
planned activity. The illustration must give a representative view of the activity. 
(Please refer to Appendix C). 

9. ACTIVITY MOTIVATION 
9(a) Socio-economic value of the activity 

What is the expected capital value of the activity on completion? 
What is the expected yearly income that will be generated by or as a result of the activity? 
Will the activity contribute to service infrastructure? 
Is the activity a public amenity? 
How many new employment opportunities will be created in the development phase of the 
activity? 
What is the expected value of the employment opportunities during the development 
What percentage of this will accrue to previously disadvantaged individuals? 
How many permanent new employment opportunities will be created during the operational 
phase of the activity? 
What is the expected current value of the employment opportunities during the first 10 
years? 
What percentage of this will accrue to previously disadvantaged individuals? 
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9(b} Need and desirability of the activity 

Motivate and explain the need and desirability of the activity (including demand for the activity): 

NEED: South Africa's fast growing economy and ever increasing demand for electricity has 
necessitated the construction of new power stations (Kusile and Medupi, amongst others), the return 
to service of mothballed power stations (Camden, Grootvlei, Komati, and so forth), and the operation 
of existing power stations beyond their intended lifespan at higher load factors. 

The extension of the lives of Eskom's coal-fired power stations is in most cases beyond the 
contracted duration of the tied collieries whose contracts commence their expiration date as early as 
2013. In light of the above, Eskom has commenced investing in various long-term infrastructure 
projects including; underground coal gasification (UCG), the Waterberg Rail Link, the 68km Ermelo­
Majuba Rail Project and the Coal Haulage Road Repair Programme. The latter includes the 
upgrade and repair of a number of roads located in the Mpumalanga and Gauteng Provinces; 
including this application. 

The Coal Haulage Road Repair Programme is a result of the drastically increased coal tonnages 
hauled in Mpumalanga; which has now been identified as the Mpumalanga Coal Haulage Road 
Network. 

The increased coal tonnages transported in this area has detrimentally impacted on the condition of 
the roads and the consequent safety of all road users. This project is an attempt from Eskom, 
SANRAL and the Mpumalanga Department of Public Works, Roads and Transport (MPWRT) to 
focus on rehabilitation initiatives to improve and maintain the conditions of these roads. Coal 
transported on the N11 to various Eskom power stations along this route exceeds 20 000 ton per 

Was the relevant provincial planning department involved in the 
lication? 

2. I Does the proposed land use fall within the relevant provincial planning 
framework? 

DESIRABILITY: The proposed road project will provide suitably paved road surfaces free from 
potholes, patched areas and the potential risks to road users will be decreased. The upgrading of 
the road surface will also lead to better visibility in certain areas due to the localised horizontal- and 
vertical realignment of the road. It is anticipated that the upgrading of infrastructure will provide the 
roads authority (MPWRT) with between 7 and 10 years maintenance free service (with the obvious 
exception of maintaining the natural vegetation), prior to any substantial maintenance activities, e.g. 
resealinq beinq required. 

3. 
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Explain: 
• The proposed project will provide a suitable paved road surface with a life span of 

20 years. 
• Expected reduction in road accidents and risk to road users due to improved road 

conditions. 
• The current road will be uooraded to conform to the National Road Standards. 

3. I Will the land use / development have any benefits for the local 
communities where it will be located? 

4. I Explain: 
• The current road surface will be upgraded, potholes fixed and road accidents 

reduced. 
• Access for the local communities will be encouraged by the proposed upgrade. 
• Employment of labourers from local communities will be encouraged and will be 

ed within the EMPr. 

10. APPLICABLE LEGISLATION, POLICIES ANDIOR GUIDELINES 

List all legislation, policies and/or guidelines of any sphere of government that are applicable to the 
application as contemplated in the EIA regulations, if applicable: 

Title·of legislation,policy or guideline: Administering authority: Date 
National Environmental Management Act, Department of Environmental Affairs 

1998 
1998 (Act No.1 07 of 1998) (DEA) 
National Water Act, 1998 (Act No. 36 of Department of Water Affairs (DWA) 1998 
1998) 
National Heritage Resources Act, 1999 South African Heritage Resource 

1999 
(Act No. 25 of 1999) Agency (SAHRA) 
Minerals and Petroleum Resources Department of Mineral Resources 
Development Act, 2002 (Act No. 28 of 2002 
2002) 

(DMR) 

National Environmental Management: Department of Environmental Affairs 
2004 

Biodiversity Act 20 (Act No. 10 of 2004) (DEA) 
Conservation of Agriculture Resources Act, Department of Environmental Affairs 

1983 
1983 (Act No. 43 of 1983); (DEA) 
Environment Conservation Act, 1989 (Act Department of Environmental Affairs 

1989 
No. 73 of 1989); (DEA) 

Guideline on Public Participation 
Department of Environmental Affairs 

July 2006 
and Development Planning (DEA&DP) 

Guideline on Public Participation 
Department of Environmental Affairs 

May 2006 (DEA) 

Guideline on Alternatives 
Department of Environmental Affairs 

May 2006 (DEA) 

Guideline on Alternatives 
Department of Environmental Affairs 

July 2006 
and Development Planning (DEA&DP) 

Occupational Health and Safety Act, 1993 Department of Labour 23 June 
(Act No. 85 of 1993 1993 
National Water Resource Strategy: First Department of Water Affairs (DWA) 2004 
Edition. 
Environmental Best Practice Specifications: 
Construction for Construction Sites, Department of Water Affairs (DWA) 2005 

I 

Infrastructure Upgrades and Maintenance 
Works. Version 3 
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11. WASTE, EFFLUENT, EMISSION AND NOISE MANAGEMENT 
11 (a) Solid waste management 

Will the activity produce solid construction waste during the construction/initiation I YES,J II! 
phase? 
If yes, what estimated quantity will be produced per month? . _ ... 
How will the construction solid waste be disDosed of (describe)? 
All construction rubble will be removed from the site, covered during transport to prevent dust 

ollution, and disDosed off at a reaistered landfill site. 
Where will the construction solid waste be disDosed of (describe 

solid construction waste and rubble will be disposed off at a registered landfill site that can 
die the quantities and type of solid waste produced. The nearest landfill site to the project will be 
Ermelo Landfill Site in the Msukaliawa Local Munir-iMlih, 

Will the activity produce solid waste during its operational phase? 

Can any part of the solid waste be classified as hazardous in terms of the 
relevant legislation? 

11 (b) Liquid effluent 

Will the activity produce effluent, other than normal sewage, that will be disposed _ NO -V 
of in a municipal sewage system? 

Will the activity produce effluent that will be treated and/or disposed of at another _ NO -V 

11(c) Emissions into the atmosphere 

Will the activity release emissions into the atmosphere? 
If yes, is it controlled by any legislation of any sphere of government? 
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If no, describe the emissions in terms of tY'~e and concentration: 
No emissions are anticipated as this project involves the upgrading, broadening and resurfacing of 
an existing road link. Dust pollution control measures will be put in place to prevent dust emissions 
by spraying bare areas with water and covering construction material on site as well as vehicles 
transporting windblown materials to and from the site. These measures will be enforced through the 
implementation of the EMPr and the appointment of an independent Environmental Control Officer 

lECO) during the construction phase. 

11 (d) Generation of noise 

Will the activity generate noise? 
If yes, is it controlled by any legislation of any sphere of government? ~ 

" ''', 

If no, describe the noise in terms of type and level: 
Construction related noise, other than the existing traffic noise, is expected to occur during the 
construction phase. Construction vehicles and machinery will be the general contributors of noise. 
The construction team will be prevented from unscheduled activities on bare roads and will keep to 
the speed limit as such activities will increase the noise levels in the area. Noise is also expected 
during working hours from the construction workers on site which may impact on the road users. 

The noise levels during the operational phase will not differ from the current noise levels. 

12. WATER USE 

Please indicate the source(s) of water that will be used for the activity by ticking the appropriate 
box(es 
municiDal I IGroundwater I river, stream, dam or lake 
If water is to be extracted from groundwater, river, stream, dam, lake or any other natural feature, 
please indicate 
the volume that will be extracted per month: 
Does the activity require a water use permit from the Department of Water Affairs? 
If yes, please submit the necessary application to the Department of Water Affairs and attach proof 
thereof to this application if it has been submitted. The application will be submitted to the DWA 
concurrently with the Basic Assessment Report; therefore proof thereof cannot be attached to 
this document. 

13. ENERGY EFFICIENCY 

Describe the design measures, if any, that have been taken to ensure that the activity is energy 
efficient: 
The proposed construction method for the road upgrade will take energy efficiency into account. 
The preferred construction method as proposed in Alternative A will take the least time to complete 
and be more energy efficient in the process. 

If lights are to be constructed along the road, these will be switched off during the day to save 
energy. 
Describe how alternative energy sources have been taken into account or been built into the design 
of the activity, if any: 

[ N/A 
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SECTION B: SITE/AREA/PROPERTY DESCRIPTION 

Important notes: 
1. For linear activities (such as pipelines) as well as activities that cover very large sites, it may be 

necessary to complete this section for each part of the site that has a significantly different 
environment. In such cases please complete copies of Section B and indicate the area, which is 
covered by each copy No. on the Site Plan. 

Section B Copy No. (e.g. A): o=J 
2. Paragraphs 1 - 6 below must be completed for each alternative. 

3. Has a specialist been consulted to assist with the completion of this 
section? 

If YES, please complete the form entitled "Details of specialist and declaration of interest" for each 
specialist thus appointed: (Please refer to Appendix 0) 
All specialist reports must be contained in Appendix D. (Please refer to Appendix 0). 

Property 
description/physical 
address: 

Current land-use 
zoning: 

The project involves the upgrading and rehabilitation of a section of the R38 
and N11 between Hendrina and Ermelo. This road section starts at the 
intersection of the R38 and the R542 to the intersection of Beukes and Church 
Street in Hendrina and ends at the intersection of the N11 and Fourie Street 
(N17) in Ermelo. 
(Farm name, portion etc.) Where a large number of properties are involved 
e.a. linear activities), please attach a full list to this application. 

Please refer to ADpendix G1 
In instances where there is more than one town or district involved, please 
attach a list of towns or districts to this application. 
Please refer to Appendix G1 
The N11 is a national road (i.e. public road) and the proposed upgrade will 
occur within the existing road reserve; whereas the surrounding properties 
have an agricultural land use zoning for the most part, except where the road 
enters into urban areas of Hendrina. 
In instances where there is more than one current land-use zoning, please 
attach a list of current land use zonings that also indicate which portions each 
use pertains to, to this application. (Please refer to Appendix G1 

Is a change of land-use or a consent use application required? 
Must a building plan be submitted to the local authority? 

Locality map: An A3 locality map must be attached to the back of this document, as 
Appendix A. The scale of the locality map must be relevant to the size of the 
development (at least 1 :50 000. For linear activities of more than 25 
kilometres, a smaller scale e.g. 1 :250 000 can be used. The scale must be 
indicated on the map.) The map must indicate the following: 
• an indication of the project site position as well as the positions of the 

alternative sites, if any; 
• road access from all major roads in the area; 
• road names or numbers of all major roads as well as the roads that 

provide access to the site(s); 
• all roads within a 1 km radius of the site or alternative sites; and 
• a north arrow; 
• a legend; and 
• locality GPS co-ordinates (Indicate the position of the activity using the 

latitude and longitude of the centre point of the site for each alternative 
site. The co-ordinates should be in degrees and decimal minutes. The 
minutes should have at least three decimals to ensure adequate accuracy. 
The projection that must be used in all cases is the WGS84 spheroid in a 
national or local projection) 

(Please refer to Appendix A). 
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The road reserve and borrow pits are situated within 
(Rutherford & Westfall, 1994). The Grassland Biome comprises mainly of 'sweet' and 'sour' grasses 
and plants with perennial underground storage organs, for example bulbs and tubers, while trees are 
restricted to specialised habitats such as rocky outcrops or kloofs. The Highveld and montane 
grasslands of Mpumalanga are an important habitat for several threatened plant and animal taxa 
(Emery et at. 2002). 

The majority of the N11 road section is situated within the Eastern Highveld Grassland vegetation 
unit, while a middle portion of the N11 road section is situated within the Soweto Highveld 
Grassland. Due to urban development and agricultural pressure within the Gauteng and 
Mpumalanga Provinces, the extent of this vegetation unit is becoming limited and only a small 
portion of Eastern Highveld Grassland is conserved in statutory reserves such as the Nooitgedacht 
Dam or in private nature reserves. Almost half of this vegetation type has been transformed by 
cultivation, plantation, mining and the building of dams, and it is therefore classified as an 
Endangered vegetation type (Mucina & Rutherford, 2006). 

The Soweto Highveld Grassland comprises short to medium-high dense tufted grassland dominated 
almost entirely by the grass Themeda triandra (Red Grass). The Soweto Highveld Grassland is also 
under pressure from urban development and only a small portion of its original extent is statutorily 
conserved. The Soweto Highveld Grassland is also classified as an Endangered vegetation unit. 

Both these vegetation units are under threat and the remaining portions (that are not disturbed) 
should thus ideally be avoided and conserved. For this reason, it was necessary to assess the 
vegetation that will be impacted on by the proposed road upgrade activities. This was to determine 
whether any Soweto Highveld Grassland or Eastern Highveld Grassland exist where the proposed 
road upgrade activities will take place, in what state it is (e,g. primary or secondary vegetation and 
degree of disturbance), as well as habitat for plants species that are protected or of conservation 
concern. In addition, it should be noted that the Eastern Highveld Grassland and Soweto Highveld 
Grassland are listed as vulnerable ecosystems by the National Environmental Management: 
Biodiversity Act 20 (Act No. 10 of 2004). 

The Mpumalanga Biodiversity Conservation Plan (MBCP) is a comprehensive environmental 
inventory and spatial plan developed for the Mpumalanga Province (Lotter & Ferrar, 2006). The 
proposed road upgrade activities will traverse through large areas classified as having no natural 
habitat remaining or areas of Least Concern. However, some sections of the N11 do cross through 
areas that are classified by the MBCP as "Important and necessary" or "Highly Significant". A 
number of protected plants, as listed in Schedule 11 and 12 of the Mpumalanga Nature 
Conservation Act, 1998 (Act No. 10 of 1998) were identified and could be impacted upon by the road 
upgrade activities. These plants are not to be removed, damaged, or destroyed without permit 
authorisation from the Mpumalanga Department of Economic Development, Environment and 
Tourism. 

Invasive alien plant species tend to invade riparian and seep zones with disastrous impacts on water 
resources, especially within catchment regions. Invader and weed species must be controlled to 
prevent further infestation and it is recommended that all individuals of the invader species be 
removed and eradicated (Henderson, 2001). Weed species that occur on the site is listed in the plant 
list in Appendix B of Appendix D1. 
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The road upgrade is proposed to take place within the existing road reserve; which is currently 
bordered by cultivated land, grassland and in some cases invasive alien trees. The road reserve 
comprised mainly of grassland vegetation with some alien invader tree species occurring scattered 
along the road reserve, but mainly adjacent to the road reserve. The reserves were burnt and were 
mainly used by maintenance- and other vehicles as numerous vehicle tracks were visible along the 
route. 

The proposed road upgrade activities will traverse through large areas classified as having "No 
natural habitat remaining" or areas of "Least Concern". However, some sections of the N11 does 
cross through areas that are classified by the MBCP as "Important and necessary" or "Highly 
Significant". These are areas of natural vegetation that play an important role in meeting biodiversity 
targets. Their designation as "Important and necessary" seeks to minimise conflict with competing 
land uses and represents the most efficient selection of areas to meet biodiversity targets (Ferrar & 

Lotter, 2007). Therefore, the road upgrade activities should be restricted to the existing road 
reserves in these areas, with no impact on adjacent land. 

The vegetation within the road reserve was either disturbed or observed to comprise mainly 
secondary grassland with riparian areas and wetlands as well as some invasive alien trees scattered 
along the route. Points were sampled along the route, concentrating mainly on areas where the 
vegetation was least disturbed, moist- and riparian areas. The road reserve, by its nature, showed 
signs of disturbance such as regular burning as well as vehicle tracks - especially next to the farm 
fences, or where vehicles pull over on the side of the road. However, the section of the road that 
comprised grassland vegetation included an unexpected high diversity of grasses and forbs 
(Photograph 2). The road reserve seemingly recover quickly from disturbance, probably due to the 
surrounding grasslands that function as a seed bank that can colonise the road reserves when 
disturbance takes place. 

The majority of the road reserve comprise secondary grassland or sub climax grassland. No plants 
of conservation concern or protected plants were confirmed to occur within the secondary grassland 
within the road verges, although it could support at least three protected plant species. It is therefore 
classified as medium ecological function as this system occurs at disturbances of low-medium 
intensity and representative of secondary succession stages with some degree of connectivity with 
other ecological systems. In addition, it comprises of intermediate levels of species diversity without 
any confirmed protected species and are thus of medium conservation importance and ecological 
sensitivity. 

"........,..."."....,....".,.,..,.,......" 

A number of wetlands were present along the proposed road for upgrade that could provide 
important habitat for a number of faunal, and especially, avifaunal species. Large numbers of Red­
Knobbed Koots, Dabchicks, and Yellow-billed ducks occurred at a pan along the route (S 26'11 '27.6; 
E 29'44'37.1), with a variety of other water birds such as African Spoonbill, Greater Crested Grebe 
and Fulvous Ducks. In addition, species of conservation concern such as Greater and Lesser 
Flamingos, are highly likely to be encountered here. 

A number of smaller wetlands located at various points along the proposed road for upgrade provide 
habitat for specifically Tyto capensis (African Grass Owl) and a potential large number of frog 
species. Furthermore, mammal species of conservation concern such as Chrysospalax villosus 
(Rough-haired Golden Mole), Amblysomus septentrionailis (Highveld Golden Mole), Mystromys 
albicaudatus (White-tailed Mouse) and Dasmys incomtus (African Marsh Rat) are known to 
associate closely with wetland habitats and could potentially occur within the wetlands identified 
here. Specifically, a great deal of burrows that could possibly be those of the above mentioned 
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golden moles, were found in a wetland located at S26'21.244; E29'52.795. 

There were two river crossings located along the surveyed road that could provide important faunal 
habitat. Not withstanding the fact that faunal species could reside here, rivers and streams act as 
important migration and dispersal corridors for a number of species e.g. Aonyx capensis (African 
Clawless Otter). Construction activities around these areas could thus interrupt such movements 
and influence the dynamics of populations that occur in the area. Furthermore, Swallows and Swifts 
breed under bridges during summer and could be influenced by construction activities. 

Faunal habitat along the surveyed road was in most instances highly disturbed and provided little or 
no shelter for faunal species. It is thus highly unlikely that any faunal species would be resident in 
this area. However, long grass cover along some fences next to the road provides cover for a 
number of rodent species, which in turn acts as a food source for raptors in the area. Raptors 
recorded perching on telephone poles along the road during the survey included: Elanus caeruleus 
(Black-shouldered Kite), Buteo vulpinus (Steppe Buzzard) and Milvus parasitus (Yellow-billed Kite). 
A number of owl species are also expected to forage along the road at night. These species hunt 
opportunistically and construction activities are unlikely to have any long term effect on their 
occurrence. Clumps of Eucalyptus trees (location S26'10.796; E29'40.669) could also provide 
nesting habitat for a number of bird species. 

The ecological importance and sensitivity of the road reserve was rated as Low. Common faunal 
species occur here opportunistically. Sensitive areas, specifically wetlands and one exceptionally 
bird-rich pan which were encountered along the road, were classified as Highly Sensitive as a result 
of specialist faunal assemblages that could be encountered here. These areas have a high 
conservation potential. 

According to the National Water Act (Act No. 36 of 1998) a wetland is defined 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 support vegetation typically adapted to life in saturated soil." 
Wetlands typically occur on the interface between aquatic and terrestrial habitats and therefore 
display a gradient of wetness - from permanent, to seasonal, to temporary zones of wetness - which 
is represented in their plant species composition, as well as their soil characteristics. It is important 
to take cognisance of the fact that not all wetlands have visible surface water. An area which has a 
high water table just below the surface of the soil is also a wetland, as well as a pan that only 
contains water for a few weeks during the year. 

Six different types of wetland areas were classified within the study area and were categorised into 
hydro-geomorphic (HGM) units. These include valley bottom wetlands without a channel, 
floodplains, valley bottom wetlands with a channel, edorheic pans, hillslope seepage wetlands not 
feeding a watercourse and hillslope seepage wetlands feeding a watercourse. A total of 67 HGM 
units were delineated and classified within the study area, and are presented graphically in Figure 3, 
Figure 4 and Figure 5 of the Wetland Report (Annexure 03). Due to the large amount of wetlands 
delineated along the proposed route, only the verified wetland segments directly adjacent to the 
route were delineated and mapped. It must however be kept in mind that each of the mapped 
segments represent a much larger wetland. 

All wetlands, rivers, their flood zones and their riparian areas are protected by law and no 
development is allowed to negatively impact on rivers and river vegetation. Several of the wetlands 
within the study area provide habitat for a variety of taxa which contain species of conservation 
concern and are therefore highly valuable from a biodiversity point of view. Further, the vegetation in 

21 



BASIC ASSESSMENT REPORT 

and around rivers and drainage lines, play an important role in water catchments, assimilation of 
phosphates, nitrates and toxins as well as flood attenuation. Quality, quantity and sustainability of 
water resources are fully dependent on good land management practices within the catchment. All 
flood lines, riparian zones and wetlands along with corresponding buffer zones must be designated 
as sensitive. The good state of health of many of the wetlands within the study area further 
increases the importance of the delineated wetlands. 

The four main wetland indicators used during the wetland delineation process included the terrain 
unit indicator, soil wetness indicator, presence and absence of hydric soils and hydrophytes. A wide 
variety of hydric soil types and hydrophytes were present within the study area, due to the relatively 
long linear extent of the study site, and its associated geographical variance. 

The impact assessment identified destruction of wetland habitat and surface water pollution as the 
two major potential impacts during the construction period, while the highest rated potential impact 
during the operational phase is increased erosion as a result of the higher surface runoff from 
increased impermeable surface areas. Several specific and general mitigation measures are 
proposed to mitigate impacts on wetlands. Most important is avoidance of wetland habitat through 
appropriate road design, e.g. alternate widening on either side of the road to achieve protection of 
specific HGM units where there are only wetlands located on one side of the road. Where the road 
supports wetlands of equal importance on both sides of the existing road, the new road footprint 
should be kept to a minimum and be strictly contained within the existing road reserve. Velocity 
breaking structures such as baffles should be placed on the downstream side of all culverts and 
piping. Other erosion interventions such as gab ion mattresses and weir walls should also be 
constructed where erosion potential have been identified. Furthermore, several existing erosion 
processes at various localities requires rehabilitation as it is likely to threaten not only the existing 
road but the proposed development as well. After completion of the construction phase, a wetland 
monitoring program must be initiated that ensure that all wetland protection infrastructure and storm­
water systems are properly installed and that all affected wetland areas are adequately rehabilitated. 
The wetland monitoring program should continue during the operational phase in order to identify 
any new erosion processes that are developing and initiate cost effective rehabilitation plans 
timeously. 

-=",......,..,,,...,..,, 

The study area falls within two water management areas, namely the Upper Vaal Water 
Management Area (WMA) and the Olifants Water Management Area. The Upper Vaal Water 
Management Area lies in the eastern interior of South Africa, and is considered to be a pivotal water 
management area in the country. According to the Department of Water Affairs and Forestry (2004), 
the sub-management area in which the present study area is located is the Upstream Vaal Dam 
Sub-management Area. More specifically, the portion of the proposed project that corresponds with 
the Upper Vaal Water Management Area falls within Quaternary Catchment C11 F. 

The Olifants Water Management Area corresponds with the South African portion of the Olifants 
River Catchment (excluding the Letaba River catchment). Diverse economic activities are 
associated with the Olifants Water Management Area, and range from mining and metallurgic 
industries to irrigation, dry land and subsistence agriculture, and ecotourism. According to the 
Department of Water Affairs and Forestry (2004), the sub-management area in which the present 
study area is located is the Upper Olifants Sub-management Area. More specifically, the portion of 
the proposed project that corresponds with the Olifants Water Management Area falls within 
Quaternary Catchment B12A. 

A total of three perennial water courses are associated with the proposed project, namely the Klein 
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Olifants River (located within the Olifants Water Management Area), and the Klein Xspruit and an 
additional unnamed watercourse (located in the Upper Vaal Water Management Area). According to 
Nel et at. (2004), the heterogeneity signature of the perennial watercourses associated with the 
proposed road upgrade are Highveld 2 and Highveld 3, with the conservation status of the signature 
regarded as being Critically Endangered due to the fact that the river heterogeneity signature has an 
intact length of less than their conservation target of 10% of total length. In addition, the proposed 
project is bisected by numerous identified wetlands that comprise mainly of unchannelled valley 
bottom wetlands and seepages. 

Habitat index scores determined according to the Invertebrate Habitat Assessment System (IHAS; 
MacMillan, 1998) during this aquatic assessment indicated habitat diversity within the study area to 
be generally poor. This is likely the result of the assessed sites' positions in the catchment, and the 
fact that many can be regarded as being channelled valley-bottom wetlands which inherently have a 
poor expression of aquatic habitat types. Another factor that was likely to contribute to the poor 
habitat scores obtained, particularly sites C1 KXSP-KAFFE and 81 KOLl-TWEEF (please refer to 
details in the Aquatic Assessment), was the fact that while pools were present, very little flow was 
observed within the channels. 

The primary index used in the determination of Present Ecological State for the present assessment 
was the newly developed Marcoinvertebrate Response Assessment Index (MIRAI; Thirion, 2008). 
Chutter (1998) developed the SASS protocol as an indicator of water quality. It has since become 
clear that SASS gives an indication of more than mere water quality, but rather a general indication 
of the present state of the invertebrate community. Following the application of the MIRAI at each 
site surveyed, it was concluded that all sites can be regarded as seriously impaired. However, the 
causal factors of the ecological state differed between sites, with the primary driver of sites 
C1 UNSP-ERMEL and C1 UNSP-SPITS determined to be water quality impairment, and the primary 
driver of sites C1 KXSP-KAFFE and 81 KOLl-TWEEF determined to be lack of flow. A general 
observation was made that the closer the watercourse to an urban center, the poorer the scores 
obtained for aquatic macroinvertebrates. 

However, this was expected based on the lack of rainfall prior to the field survey and the timing of 
the survey, the position of the sites within the upper reaches of their catchments and the presence of 
numerous wetlands feeding the watercourses which would release a steady form of water into the 
watercourses, thus not facilitating the formation of complex and diverse habitat structures within the 
watercourses. 

Additionally, structures were observed to have been established within the watercourse associated 
with Site C1 UNSP-SPITS that included an upstream weir wall and downstream baffles and a gabion 
mattress. This mitigated the formation of possible erosion features associated with the installation of 
the culvert, thus preventing degradation of the aquatic ecosystem associated with the structure. It is 
strongly recommended that similar structures should be considered at all culverts currently installed 
and associated specifically with unchanneled valley bottom wetlands. While such structures should 
not be considered for perennial watercourses associated with the proposed project, the installation of 
the structures within the perennial watercourse associated with Site C1 UNSP-SPITS is not regarded 
as a negative impact due to the presence of a dam directly below the bridge crossing, which would 
otherwise prevent the upstream movement of fish species. 
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1. GRADIENT OF THE SITE 

Indicate the general gradient of the site. 
Alternative S1: 
[~_:~::m~:[~r~mmL:mm~=m~~[] 1 :20 _ 1 : 151

m 

tl~:~===[:=~m~i~~~~?:11 :20 _ 1 : 151
m 

1=!m~:~=~!i[:m~~Ji.=~~=):11 :20 _ 1 :15 [m .mm .... m .................................................... m ........................................................................................................ , ....................................................................................... . 

2. LOCATION IN LANDSCAPE 

Indicate the landform(s) that best describes the site: 

2.7 Undulating plain / low hills ...j 

3. GROUNDWATER, SOIL AND GEOLOGICAL STABILITY OF THE SITE 

Is the site(s) located on any of the following (tick the appropriate boxes)? 

Shallow water table (less than 1.5m deep) 
Dolomite, sinkhole or doline areas 
Seasonally wet soils (often close to water 
bodies) 
Unstable rocky slopes or steep slopes with 
loose soil 
Dispersive soils (soils that dissolve in water) 
Soils with high clay content (clay fraction 
more than 40%) 
Any other unstable soil or geological feature 
An area sensitive to erosion 

Alternative Alternative S2 
S1: 

If you are unsure about any of the above or if you are concerned that any of the above aspects may 
be an issue of concern in the application, an appropriate specialist should be appointed to assist in 
the completion of this section. (Information in respect of the above will often be available as part of the 
project information or at the planning sections of local authorities. Where it exists, the 1 :50 000 scale 
Regional Geotechnical Maps prepared by the Council for Geo Science may also be consulted). 

4. GROUNDCOVER 

Indicate the types of groundcover present on the site: 

The location of all identified rare or endangered species or other elements should be accurately 
indicated on the site plan(s). 

Natural veld with 
scattered aliensE 

Cultivated land Paved surface 
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If any of the boxes marked with an "E "is ticked, please consult an appropriate specialist to assist in 
the completion of this section if the environmental assessment practitioner doesn't have the 
necessary expertise. Please refer to Appendix D. 

5. LAND USE CHARACTER OF SURROUNDING AREA 

Indicate land uses and/or prominent features that does currently occur within a 500m radius of the site 
and give description of how this influences the application or may be impacted upon by the 
application: 

5.1 Natural area ...; 
5.2 Low density residential - for most part of the site ...; 

, '«"." 
5.4 High density residential - for small sections of the site in urban areas ...; 
:, .,' '. 

5.6 Retail commercial & warehousing - for small sections of the site in urban areas ...; 

.' '. ·c, 

r :> .. , :; 

: '::.:., 

5.10 Power station ...; 
::. " '.("i·, .J!1 , 
c ' 

, .: .... , .)( c<: .' "'se, ;.,.,::. .)\, 

'>. : ':':: U L' . . · .. if!· 

5.14 Quarry, sand or borrow pit ...; 
5.15 Dam or reservoir ...; 

:';;:i: ri; 

.": 

,i";", ';' 

L .. 
,: .. 

.' :.'. "", ):)' :' 

" :';:.;:"';; , ;>.: : >,' 
5.23 Railway line N ...; 
":: li :.:\: .' ':'k' . ,:;" 

:" .:' /"';1/)' 

... , ...•. 

. :,', 

, .. ' 

" :> ... 
'i: 

T:' : '.0;: ,'; 
'" 

.' . : ,':;:'i 

5.33 Agriculture ...; 
5.34 River, stream or wetland ...; 

. (';i:",: . :«:::. 

.. : , .. , 
.. ' . 

. ...... 

: 

; 
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If any of the boxes marked with an "N "are ticked, how will this impact I be impacted upon by the 
proposed activity? 
The N11 road link between Hendrina and Ermelo will be upgraded and widened. Although there are 
several railway lines, for example the Richards Coal Line - Johannesburg - Richards Bay, located to 
the south of the site, these will not be impacted upon by the proposed upgrade as it is located too far 
from the site. The only activity that will potentially affect a railway line, is the widening of the railway 
bridge located at Estancia approximately 23km north of Ermelo along the N11. The railway bridge will 
be widened by 2.5m on one side. 

If any of the boxes marked with an "An" are ticked, how will this impact I be impacted upon by the 
proposed activity? 

If any of the boxes marked with an "H" are ticked, how will this impact I be impacted upon by the 
proposed activity. 

N/A 

6. CUL TURALIHISTORICAL FEATURES 

Are there any signs of culturally or historically significant elements, as defined in 
section 2 of the National Heritage Resources Act, 1999, (Act No. 25 of 1999), ••• NO" 
including Archaeological or palaeontological sites, on or close (within 20m) to the 
site? 

If YES, explain: L1 .:....:c.:..:.. •• .::..... ---------,------------------------1 

Briefly explain I N/A 
the findings of 
the specialist: 
Will any building or structure older than 60 years be affected in any way? 
Is it necessary to apply for a permit in terms of the National Heritage Resources Act, 
1999 (Act 25 of 1999)? 

'~ , 

" 
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SECTION C: PUBLIC PARTICIPATION 

1. ADVERTISEMENT 

The person conducting a public participation process must take into account any guidelines applicable 
to public participation as contemplated in section 24J of the Act and must give notice to all potential 
interested and affected parties of the application which is subjected to public participation by-

(a) fixing a notice board (of a size at least 60cm by 42cm; and must display the required 
information in lettering and in a format as may be determined by the competent authority) at a 
place conspicuous to the public at the boundary or on the fence of-
(i) the site where the activity to which the application relates is or is to be undertaken; 

and 
(ii) any alternative site mentioned in the application (Refer to Appendix E). 

(b) giving written notice to-
(i) the owner or person in control of that land if the applicant is not the owner or person 

in control of the land; 
(ii) the occupiers of the site where the activity is or is to be undertaken or to any 

alternative site where the activity is to be undertaken; 
(iii) owners and occupiers of land adjacent to the site where the activity is or is to be 

undertaken or to any alternative site where the activity is to be undertaken; 
(iv) the municipal councillor of the ward in which the site or alternative site is situated and 

any organisation of ratepayers that represent the community in the area; 
(v) the municipality which has jurisdiction in the area; 
(vi) any organ of state having jurisdiction in respect of any aspect of the activity; and 
(vii) any other party as required by the competent authority (Refer to Appendix E). 

(c) placing an advertisement in-
(i) one local newspaper; or 
(ii) any official Gazette that is published specifically for the purpose of providing public 

notice of applications or other submissions made in terms of these Regulations 
(Refer to Appendix E). 

(d) placing an advertisement in at least one provincial newspaper or national newspaper, if the 
activity has or may have an impact that extends beyond the boundaries of the metropolitan or 
local municipality in which it is or will be undertaken: Provided that this paragraph need not 
be complied with if an advertisement has been placed in an official Gazette referred to in 
subregulation 54(c)(ii); and 

(e) using reasonable alternative methods, as agreed to by the competent authority, in those 
instances where a person is desiring of but unable to participate in the process due to-
(i) 'illiteracy; 
(ii) disability; or 
(iii) any other disadvantage. 

2. CONTENT OF ADVERTISEMENTS AND NOTICES 

A notice board, advertisement or notices must: 

(a) indicate the details of the application which is subjected to public participation; and 
(b) state-

(i) That the application has been submitted to the competent authority in terms of these 
Regulations, as the case may be; 

(ii) Whether basic assessment or scoping procedures are being applied to the 
application, in the case of an application for environmental authorisation; 

(iii) The nature and location of the activity to which the application relates; 
(iv) Where further information on the application or activity can be obtained; and 
(iv) The manner in which and the person to whom representations in respect of the 

application may be made. 

27 



BASIC ASSESSMENT REPORT 

3. PLACEMENT OF ADVERTISEMENTS AND NOTICES 

Where the proposed activity may have impacts that extend beyond the municipal area where it is 
located, a notice must be placed in at least one provincial newspaper or national newspaper, 
indicating that an application will be submitted to the competent authority in terms of these 
regulations, the nature and location of the activity, where further information on the proposed activity 
can be obtained and the manner in which representations in respect of the application can be made, 
unless a notice has been placed in any Gazette that is published specifically for the purpose of 
providing notice to the public of applications made in terms of the EIA regulations (Refer to Appendix 
E). 

Advertisements and notices must make provision for all alternatives. 

4. DETERMINATION OF APPROPRIATE MEASURES 

The practitioner must ensure that the public participation is adequate and must determine whether a 
public meeting or any other additional measure is appropriate or not based on the particular nature of 
each case. Special attention should be given to the involvement of local community structures such 
as Ward Committees, ratepayers associations and traditional authorities where appropriate. Please 
note that public concerns that emerge at a later stage that should have been addressed may cause 
the competent authority to withdraw any authorisation it may have issued if it becomes apparent that 
the public participation process was inadequate. 

5. COMMENTS AND RESPONSE REPORT 

The practitioner must record all comments and respond to each comment of the public before the 
application is submitted. The comments and responses must be captured in a comments and 
response report as prescribed in the EIA regulations and be attached to this application. The 
comments and response report must be attached under Appendix E. (Refer to Appendix E). 

6. AUTHORITY PARTICIPATION 

Please note that a complete list of all organs of state and or any other applicable authority with 
their contact details must be appended to the basic assessment report or scoping report, 
whichever is applicable. 

Authorities are key interested and affected parties in each application and no decision on any 
application will be made before the relevant local authority is provided with the opportunity to give 
input. 

List of authorities informed: 
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Local & District Municipalities 
• Govan Mbeki Local Municipality 
• Pixley Ka Seme Local Municipality 
• Msukaligwa Local Municipality 
• Steve Tshwete Local Municipality 
• Msukaligwa Local Municipality 
• Hendrina Local Municipality 
• Gert Sibande District Municipality 
• Nkangala District Municipality 

State Departments 
• Mpumalanga Department of Economic Development, Environment and Tourism 
• Department of Water Affairs 
• Department of Mineral Resources 
• Mpumalanga Department of Public Works, Roads and Transport 
• Mpumalanga Department of Health 
• Department of Agriculture 
• Mpumalanga Commission of Restitution of Land Rights 
• South African National Roads Agency Limited (SANRAL) 

List of authorities from whom comments have been received: 
• Mpumalanga Department of Public Works, Roads and Transport 
• Govan Mbeki Local Municioalit 

7. CONSULTATION WITH OTHER STAKEHOLDERS 

Note that, for linear activities, or where deviation from the public participation requirements may be 
appropriate, the person conducting the public participation process may deviate from the 
requirements of that subregulation to the extent and in the manner as may be agreed to by the 
competent authority. 

Proof of any such agreement must be provided, where applicable. 

Has any comment been received from stakeholders? I YES~ _ 
If "YES", briefly describe the feedback below (also attach copies of any correspondence to and from 
the stakeholders to this application): 
A full comments and response report is attached in Appendix E, however main issues included: 
• Road responsibility belonging to SANRAL, not to the Department of Public Works, Roads and 

Transport 
• Traffic management during construction 
• Pollution prevention during construction 
• Provision of cattle crossings / walkways to safely cross the road 
• Increase in traffic disturbance 
• Powerline position and relocation of powerlines should the road extend over the servitude 
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SECTION D: IMPACT ASSESSMENT 

The assessment of impacts must adhere to the minimum requirements in the EIA Regulations, 2010, 
and should take applicable official guidelines into account. The issues raised by interested and 
affected parties should also be addressed in the assessment of impacts. 

1. ISSUES RAISED BY INTERESTED AND AFFECTED PARTIES 

List the main issues raised by interested and affected parties. 
• Road responsibility belonging to SANRAL, not to the Department of Public Works, Roads and 

Transport 
• Traffic management during construction 
• Increase in traffic disturbance 
• Pollution prevention during construction 
• Provision of cattle crossings / walkways to safely cross the road 
• Damages to farm fences 
• Powerline position and relocation of powerlines should the road extend over the servitude 

Response from the practitioner to the issues raised by the interested and affected parties (A full 
response must be given in the Comments and Response Report that must be attached to this report 
as Annexure E): 
Traffic Control: 

• It is proposed that the road be upgraded in phases; although, different options are being 
investigated. 

Pollution prevention: 
• General waste will be managed in a sustainable way by making use of recycling, which will 

ensure that the site is kept neat and tidy. No other waste will be produced as the material 
will be used as road construction material. 

Visual impacts: 
• Will be reduced where possible by providing sufficient containers on site; 
• Potential to pollute soils, water resources and natural habitats will be minimised by ensuring 

that there are no visible or measurable signs of pollution on the environment (soils, ground 
and surface water); and 

• Disposal of rubble and refuse in an appropriate manner with no rubble and refuse lying on 
site. 

Cattle crossings: 
• The road engineers are in the process of considering the possibility of including cattle 

crossings in the design. 
Traffic disturbance: 

• The road upgrade is proposed to be in phases so as to cause the minimum disturbance 
possible. 

Damages to farm fences: 
• No fences will be removed or damaged without prior consultation with the landowner. 

The Draft Basic Assessment Report is currently available for public review. All comments received 
during the public review period will be included in the Final Basic Assessment Report and the 
updated Comments and Response Report. Such comments will be considered before submitting 
the final report to the Competent Authority for the Authority Review. 
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2. IMPACTS THAT MAY RESULT FROM THE PLANNING AND DESIGN, 
CONSTRUCTION, OPERATIONAL, DECOMMISSIONING AND CLOSURE 
PHASES AS WELL AS PROPOSED MANAGEMENT OF IDENTIFIED IMPACTS 
AND PROPOSED MITIGATION MEASURES 

List the potential direct, indirect and cumulative property/activity/design/technology/operational 
alternative related impacts (as appropriate) that are likely to occur as a result of the planning and 
design phase, construction phase, operational phase, decommissioning and closure phase**, 
including impacts relating to the choice of site/activity/technology alternatives as well as the mitigation 
measures that may eliminate or reduce the potential impacts listed. 

**Please note that due to the nature of this proposed road upgrade only construction and 
operational phases are applicable and thus discussed below. The decommissioning and 
closure phases are not applicable and have thus not been included as decommissioning is not 
anticipated for this project. 
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CONSTRUCTION PHASE: ALTERNATIVES A (PREFERRED ALTERNATIVE) & B 

.Pacts ·i,t;~,"(~'!';>:t,s~>;' '.'ii;;;i!i)ix,'!filYSj ·'Ti;;';·;:';lllltigitlDI').a$li,Ire~~f~ .i)i' i ;1." ,R!ff)ijjl;;';:;: 
DIRECT IMPACTS: 
Visual Im~acts: • During construction, all materials and 
Visual impacts include, but are not limited to the stockpiles will be covered with tarps to 
following: prevent erosion, as well as dust arising 
• Visibility of the construction camps, vehicles, from it, and to mitigate the visibility 

material stockpiles, construction signs, and so thereof. Trucks will undergo regular 
forth. maintenance as and when necessary. 

• Smoke pollution from ill maintained trucks. • Dust suppression measures including 

• Dust clouds during very dry periods. spraying of water, will be undertaken 

• Increased activity over and above normal traffic. regularly. 

• Flood lights providing illumination for the • No mitigation measures can be 
construction site. undertaken for the increased visibility of 

construction vehicles and the additional 
Status Neqative activity. However, such activities will be 
Extent Site kept to normal daytime working hours as 
Duration Short term far as possible to prevent the impact of 
Intensity Medium floodlights and other Sights during 
Probability Likely resting hours. Construction vehicles 
Weiqhinq Factor Medium will, however, be left in the construction 
Significance Low to Medium camps next to the roads during off times 
Significance with mitigation Low such as at night and over weekends. 

Noise Im~acts • Construct noise barriers between the 
Increased noise impacts are expected to occur along road and the residential boundaries, 
the road; which is expected to affect residents in the where possible. 
area, especially in the urban areas where the road • Construction activities should be kept to 
enters Ermelo and Hendrina. The noise will also affect normal working hours. 
the travellers on the road. 

Status Negative 
Extent Regional 
Duration Long term 
Intensity High 
Probability Definite 
Weighing Factor High 
Significance Medium High 
Significance with mitigation Medium 

Air Qualitl! Im!;!acts • Trucks will undergo regular maintenance 
Anticipated impacts on the air quality are the following: as and when necessary. 
• Increased dust levels. • Dust suppression measures such as the 
• Smoke pollution from ill maintained machinery and spraying of water, will be undertaken 

vehicles. regularly under the supervision of the 
ECO. 

Status Negative 
Extent Regional 
Duration Long term 
Intensity High 
Probability Definite 
Weighing Factor High 
Significance Medium High 
Significance with mitigation Medium 

• 

- -- --_ .. _--
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Soil Impacts I • 

Impacts on soil include the following: 
• Soil contamination due to potential spillages. 
• Soil erosion due to construction activities. I • 

• Degradation of soil structure and function due to 
exposure of topsoil, incorrectly stockpiled topsoil 
and lack of vegetation on stockpiles. 

• 
These impacts are expected to be limited to the soil 
directly surrounding the site and should not extend to I • 

the agricultural and other soils located further from the 
site. 

• 

Water Resource Impacts I • 

Anticipated impacts on water resources includes the 
following: I • 

• Water quality deterioration due to the incidental 
presence of waste material or construction 
material. 

• Impact on the habitat provided within the water 
resource for fauna, flora and aquatic life. I • 

• Sedimentation due to exposed topsoil stockpiles 
and uncovered roadsides. 

• Erosion of river banks. 

Floral Impacts 
Impacts on surrounding flora includes: 
• Destruction of the natural habitat and changes to 

soil structure through negligent activities. 

Status Neaative 
Extent Site 

Short - medium term 
Medium 

Sianificance 
Sianificance with mitiqation Low to Medium 

• Exposure of the site to erosion by means of the 
removal of surface vegetation. 

• 

• 

• 

• 

• 

• 

Construction equipment should be well 
maintained to prevent any form of 
leakage. 
Where oil spillages have occurred, 
contaminated soil must be cleaned and 
soil be properly reinstated under the 
supervision of the ECO. 
Institute and implement wind and water 
erosion-control measures. 
As the construction activities will remain 
within the road reserve, no vegetation 
clearance of surrounding vegetation 
should occur. 
Topsoil should be neatly stacked and 
stored to prevent loss. 

No sewage or raw water may enter any 
surface water or storm water system. 
Temporary chemical toilet facilities 
should be used and appropriately 
maintained. These facilities must be 
located outside the 1:100 year floodline 
of any watercourse. 
Install appropriate erosion control 
measures such as the implementation of 
silt curtains and planting grasses on any 
exposed soil, to ensure that runoff 
entering and leaving the site is 
minimised. 
No soil should be discarded into the 
storm water system or drainage lines. 
No construction rubble, if any, or any 
other sanitary water to be dumped into 
the storm water system. 

Sufficient care must be taken during the 
construction phase to ensure that areas 
outside of the development footprint are 
not disturbed through trampling. 
Plan construction activities to limit 
unnecessarily prolonged exposure of 
stripped areas and stockpiles. Retain 
vegetation and soil in position for as 
long as possible, removing it 
immediately ahead of construction / 
earthworks in that area. 
Prior to any construction, borrowing and 
quarrying activities, the entire available 
topsoil layer must be stripped and 
stockpiled separately from overburden 
(subsoil and rocky material). 
In the absence of a 
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'J~liacts . (',; .),,;ji. './~;$1'~~ .14: itt>?)!/, .' .'$'~ •.• ~ .itig~ti()n;measures .'; .. L~Jl:s\\jk;\;iJ/J(~ 
Status NeQative layer, strip the upper most 300mm of 
Extent Site soil. 
Duration Medium term • Strip and stockpile herbaceous 
Intensity Medium vegetation, overlying grass and other 
Probability Probable fine organic matter along with the 
Confidence Hiqh topsoil. 
Significance High - Medium 
Siqnificance with mitiqation Low- Medium • Do not strip topsoil when it is wet. 

• Store stripped topsoil in an approved 

• Destruction of the Threatened and Protected Plant location and in an approved manner for 

Species by means of habitat removal and possible later reuse in the rehabilitation process. 

damages during removal. Furthermore, the • Stockpile topsoil stripped from different 

suitable habitat for plants that has the potential to sites separately, as reapplication during 

occur could also be destroyed, limiting the changes rehabilitation must preferably be site 

of persistence of the plant species in the area. specific. Do not mix topsoil obtained 
from different sites. 

Status Neqative • Make use of existing roads and tracks 

Extent Site where feasible, rather than creating new 
Duration Medium term routes through vegetated areas. 
Intensity Medium • Avoid routes through drainage lines and 
Probability Probable riparian zones wherever possible. 
Confidence Medium Where access through drainage lines 
Significance Medium and riparian zones is unavoidable, only 
Significance with mitigation Low one road is permitted, constructed 

perpendicular to the drainage line. 
Avoid roads that follow drainage lines 
within the floodplain. 

• Runoff from roads must be managed to 
avoid erosion and pollution problems. 

• Regularly remove topsoil (and other 
material) accumulated in side drains of 
roadways to keep these open and 
functional. 

• Clear up any gravel or cement spillage 
on roads. 

• Slight deviations of alignment must be 
permitted, so as to avoid plant 
populations of conservation concern. 

• Where the threatened and protected 
plants are deemed to be under threat 
from the construction activity, the plants 
should be removed by a suitably 
qualified specialist and replanted as part 
of vegetation rehabilitation after the 
construction (Note, these plants may 
only be removed with the permission of 
the local authority). In addition the 
following is recommended (DEAF, 
2005): 
- Aloes and bulbous plants may be 

transplanted at any time of the year, 
although the winter months are 
preferred. 

- Minimise disturbance of the soil and 
the remaining roots in the rootball 
during the lifting, moving and or 
transportation of all species. 

- Wrap the rootball in Hessian or in 
plastic sheeting to retain the soil and 
to keep the rootball moist. 
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Faunal Impacts 
Impacts on surrounding fauna includes: 
• Destruction of faunal habitat along, and adjacent to 

the road, by means of long lasting effects from road 
construction. 

Status I Neaative 
Extent I Local 
Duration Medium 
Intensit Hiah 

Plant aloes and bulbs in similar soil 
conditions and to the same depth as 
in their original position. 
Water aloes and bulbs once directly 
after transplanting to settle the soil. 

• All threatened and protected plants must 
be cordoned off (permeable fencing) as 
no-go areas during the construction 
period. 

• Establish and maintain fire breaks 
around the work sites as veld fires in the 
wrong season can cause loss of species 
and soil erosion. 

• An ecologically sound, storm water 
management plan must be implemented 
during construction. 

• Remove only the vegetation where 
essential for upgrading activities to 
continue and do not allow any 
disturbance to the adjoining natural 
vegetation cover. 

• Construction workers may not tamper or 
remove the adjoining natural vegetation 
and neither may anyone collect seed 
from the plants without permission from 
the local authority. 

• An Ecological Management Plan must 
be compiled by a suitably qualified 
ecologist and must: 

Ensure the persistence of the plants 
of conservation concern along the 
road during and post construction 
(monitor for at least one growing 
season after construction is 
complete). 
Minimise artificial edge effects (e.g. 
water runoff from the road upgrade 
activities and application of 
chemicals). 
Results to be reported back to the 
DEA during and after construction 
(at least one growing season). 

• An ECO must be appointed to oversee 
mitigation measures during the 
construction and will be responsible for 

• 

• 

• 

the monitoring and auditing of 
contractor's compliance with the 
conditions of the Ecological 

ent Plan. 

Conduct a final walkthrough of the route 
prior to commencement of construction 
activities to ensure absence of species 
listed as conservation concern. 
Install drains and interceptors to 
minimise the flow of storm water into 
sensitive areas adjacent the road. 
All labourers to remain inside 
construction footorint. 
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Probability Definite • No animals may be snared, captured or 
Confidence High wilfully damaged or killed. 
SiQnificance High • Use wire mesh on the roadsides to 
SiQnificance with mitiQation HiQh stabilise the ecosystem through reduced 

Increased faunal mortality from road construction. 
soil erosion, minimised landslides and 

• controlled sedimentations into streams 
Status Negative and wetlands adjacent the road. 
Extent Local • Removal of rubble, litter, refuse, 
Duration Short term 

temporary infrastructure extensions Intensity Medium 
Probability High subsequent to construction and 

Confidence HiQh rehabilitation. 

Significance High • Rehabilitation of disturbed areas and 
SiQnificance with mitigation Medium communities after construction activities 

by implementing an ecological 
restoration plan. 

• Re-create habitats, such as sensitive 
wetland and riparian habitats that might 
have been destroyed during the 
construction processes e.g. planting of 
indigenous grasses or trees on the 
shoulder of the road. 

Wetland Imj2acts • Alternate widening on either side of the 
Impacts on surrounding wetlands include: road to achieve protection of specific 
• Destruction of wetland habitat: Footprint of new hydrogeomorphic (HGM) units, 

road could infringe or destroy wetland habitat and especially where there are only wetlands 
associated biota through removal of hydrophytic located on one side of the road. 
vegetation and or hydric soils. • Where the road supports wetlands of 

Status NeQative equal importance on both sides of the 
Extent Regional existing road (e.g. HGM 36 & 38), the 
Duration Permanent road footprint should be kept to a 
Intensity HiQh minimum and strictly stay within the 
Probability Probable existing road reserve. Refer to Figure 8 
Confidence High in Appendix D3. 
Siqnificance HiQh 
Significance with mitigation Low to Medium • Re-vegetation of disturbed areas must 

be undertaken with site indigenous 

Surface water pollution by means of hydrocarbon species and in accordance with the 
• instructions issued by the ECO. Refer to spillages, improperly stockpiled construction 

the Wetland Assessment in materials, litter and a lack of toilet facilities causing 
Appendix D3 for a list of recommended sewage spills. 

Status Neqative species. 

Extent Regional • After completion of the construction 

Duration Short term phase, a wetland monitoring program 

Intensity Low must be initiated that ensure that all 
Probability Probable wetland protection infrastructure and 
Confidence HiQh storm-water systems are properly 
Significance Low installed and that all affected wetland 
Significance with mitigation Low areas are adequately rehabilitated. 

• Avoid construction activities in wetlands 
at all cost through proper demarcation 
and appropriate environmental 
awareness training. The Contractor has 
a responsibility to inform all staff of the 
need to be vigilant against any practice 
that will have a harmful effect on 
wetlands. This information shall form 
part of the Environmental Education 
Programme to be effected by the 
Contractor, including the following: 
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Aquatic Impacts 
Impacts on the aquatic environment includes: 
• Increased sediment input due to reshaping of river 

banks and construction within the river channel. 
Status I Negative 
Extent I REillional 
Duration I Short term 
Intensik I Low 
Probability I Probable 
Confidence I High 
Significance I Lo 
Significance with mitigation I Low 

• 

• 

• 

• 

• Obstruction of migratory aquatic fauna through 
construction of the bridges and within the river I • 

channel. 
Status Negative 
Extent Local 
Duration Short term • 

No construction shall take place in 
areas of high sensitivity Le. "NO-GO 
Areas". All no-go areas must be 
demarcated with red tape under 
guidance of the ECO. 
Infilling, excavation, drainage and 
hardened surfaces (including 
buildings and asphalt) should not 
occur in any of the wetland zones 
(Le. permanent, seasonal or 
temporary), or within 30m of a 
wetland. This 30m buffer zone 
should be extended in areas where 
slope in combination with rainfall will 
potentially provide conditions for the 
transportation and deposition of 
materials within wetland areas. 
Should constructing be contained to 
non-wetland areas, caution must be 
taken to ensure building materials 
are not dumped or stored within the 
delineated wetland buffer zone of 
30m. 
Stormwater outflows should not 
enter directly into a wetland. The 
velocity of water that may reach 
wetlands should be slowed before it 
is intercepted by virgin soils using a 
siltation and erosion control 
structure. The plans and 
specification for this structure should 
be forwarded to the relevant 
stakeholders such as Working for 
Wetlands and local municipalities. 
Emergency plans must be in place 
in case of spillages into wetland 
systems. 

For more mitigation measures related to 
wetlands, refer to the EMPr attached in 
Appendix F3. 

Erect silt curtains on the downslope 
sides of all construction areas in close 
proximity to water resources, including 
wetlands. 
The temporary storage of topsoil, inert 
spoil, fill, and so forth should be above 
the 20 year floodline or at least 20m 
from the top of the bank of any drainage 
lines, whichever is the maximum or as 
agreed with the ECO. 
To prevent erosion of material that is 
stockpiled for long periods, the material 
must be retained in a bermed area. 
Mulch, roughen or sterile grass seeding 
can be used on any batter or topsoil 
stockpile that is to be maintained for 
longer than 28 days. 
Construct an earth bank around the 
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Intensity Low upslope portion of any stockpiles in 
Probability Unlikely order to redirect runoff and prevent 
Confidence Hiqh scouring of stockpiles. 
Significance Low • Erect a silt fence around any stockpiles 
Siqnificance with mitiqation Low in order to trap sediment and prevent 

Surface water pollution by means of flooding of the 
stockpile sediment loss. 

0 • Stockpiles should not be higher than 2m 
construction area, the construction vehicles and the to avoid compaction, and single 
construction camp. handling is recommended. 

Status Negative • Dust suppression is necessary for 
Extent Regional 
Duration Short term stockpiles older than a month - with 

Intensity Low either water or a biodegradable 

Probability Probable chemical binding agent. 

Confidence High • While no key migratory aquatic species 
Significance Low are likely to be present within the 
Significance with mitigation Low watercourses associated with the 

proposed project, a precautionary 
approach should still be applied. As 
such, ensure that no barriers to the 
migration of aquatic biota are created 
when conducting work at the bridge site, 
and if possible, conduct the proposed 
activities during times when biota are 
not likely to utilise migratory routes (Le. 
during winter). 

• For more mitigation measures related to 
aquatics, refer to the EMP attached in 
Appendix F4. 

Heritage Im~acts All finds of human remains or historical 
Heritage impacts include: artefacts should be left untouched when 

• Findings and destruction of potential human discovered. The police should be notified if 
remains or historical artefacts that may be human remains are discovered. Notify the 
unearthed. No historical buildings will be affected South African Heritage Resources Agency 
by the upgrade of the road; since the construction (SAHRA) when any heritage resource or 
activities will be limited to the road reserve. artefact is discovered or unearthed during 

the construction phase. 
Status Negative 
Extent Site 
Duration Permanent 
Intensity Medium 
Probability Unlikely 
Weighing Factor Medium 
Significance Medium 
Siqnificance with mitigation Low 

Social Im~acts • Comments from the potentially affected 
Social impacts include: parties have been obtained in the initial 
• Impacts on the surrounding landowners and other commenting period and have been 

affected parties such as people living in the addressed as part of the comments and 
surrounding communities and towns as well as response report. Further issues and 
people driving along the road everyday. These comments will be obtained by means of 
people may experience negative feelings due to the placing this report for public comment. 
noise, dust and nuisance that the construction • Implement a dust minimisation strategy 

• 

activities may cause . that will reduce the impact of 
atmospheric pollution. 

Status Negative • Construction related activities should be 
Extent Site limited to work days (Monday to 
Duration Short term Saturday, daylight hours) and the impact 
Intensity High on traffic Datterns should be mitiaated bv 
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Probability Hiqhly Likely instating traffic off-peak times. 
Weiqhinq Factor Medium • Traffic calming measures should be put 
Siqnificance Medium in place to minimise traffic noise. 
Significance with mitigation Low • Adequate monitoring of the biophysical 

impacts should occur in order to address 
any unnecessary inconveniences to 
stakeholders. 

Further impacts can be mitigated by 
implementing the mitigation measures as 
provided for above. 

Management of construction camps (noise. visual. • All incidences of spillage of chemicals or I 
air quality and social impacts) other pollution to be reported on, and 
III conducted management of construction camps may addressed immediately, and where an 
lead to the following impacts occurring: independent or specialist company is 
• Spillage of chemicals and hydrocarbons. used, the local authority should be 
• Other pollution such as litter, rubble and informed. 

construction waste. • Fires are not permitted on site. 
• Uncontrolled dust. • Dust suppression should be undertaken 
• Fires. regularly. 
• Detrimental ecological impacts. • Erect silt curtains on the downslope 
• Uncontrolled waste dumping and windblown waste. sides of all construction areas in close 

proximity to water resources, including 
• Status Negative wetlands. 
Extent Site • Avoid construction activities in wetlands 
Duration Short term at all cost through proper demarcation 
Intensitv Medium and appropriate environmental 
Probability Likely awareness training. 
Weiqhinq Factor Medium. • Implement stockpile control measures 
S!on!ficance. . .. Low to Medium such as height restrictions, vegetating of 
Significance with mltiqatlon Low stockpiles and dust suppression. 

• All labourers to remain inside 
construction footprint. 

• Remove rubble, litter, refuse and 
temporary infrastructure extensions 
subsequent to construction and 
rehabilitation. 

• During rehabilitation, re-vegetate 
disturbed areas and ensure re­
establishment of faunal habitats. 

• Manage runoff from roads to avoid 
erosion and pollution problems. 

• Clear up any gravel or cement spillage 
on roads. 

• Establish and maintain fire breaks 
around the work sites as veld fires in the 
wrong season can cause loss of species 
and soil erosion. 

• Construction workers may not tamper or 
remove the adjoining natural vegetation 
and neither may anyone collect seed 
from the plants without permission from 
the local authority. 

• An ECO must monitor and audit the 
construction camps for compliance. 
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Waste management (soil, water resources and • Littering on site and the surrounding 
social impacts) areas is prohibited. 
Inadequate waste management can lead to the • Clearly marked litterbins must be 
following impacts occurring during construction: provided on site. 
• Contamination of soil. • All bins must be regularly cleaned of all 
• Infiltration of pollutants to water resources. litter. 
• Litter being blown away by the wind thereby • The contractor must install and maintain 

affecting the sense of place, farm and wild animals mobile chemical toilets at the work site. 
(health hazard) and polluting the water resources 
and ecological features. 

The following impact status is expected: 
Status NeQative 
Extent Local 
Duration Short term 
Intensity Medium 
Probability Likely 
WeiQhinQ Factor Low 
Significance Medium 

I Significance with mitigation Low I 

: Construction rehabilitation After the completion of the construction 
Rehabilitation on completion of construction is expected activities along the N11 between Hendrina 
to have the following impacts: and Ermelo, the area should be restored, as 

• Removal of all noise, visual, air quality and a minimum, to its original state. This 
ecological direct impacts. includes landscaping activities along the 

• During rehabilitation, the relevant machinery may route. 
have impacts as described in this section until such 
time as rehabilitation of the surrounding areas is 
complete and all vehicles and materials are 
removed. 

Status Positive 
Extent ReQional 
Duration Short term 
Intensity Medium 
Probability Definite 
Weighing Factor Medium 
SiQnificance Low to medium 
SiQnificance with mitiQation Low 

INDIRECT IMPACTS: No mitigation necessary. 
It is not expected that any indirect negative impacts will 
occur due to the upgrading of the road. 

It is however, expected that the upgrading of the road 
will have a positive impact for all commuters on the 
road upon completion. 

CUMULATIVE IMPACTS: No mitigation measures other than the ones 
Construction activities on other road sections in close listed above can be undertaken for such 
proximity to this project may cause additional traffic cumulative impacts. 
disturbances and disruptions. Nuisance effects due to 
various road upgrading projects can be expected. 
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CONSTRUCTION PHASE: NO-GO ALTERNATIVE 

Should the project not be approved, no construction I No mitigation measures can be provided 
activities will occur. Therefore there will be no resulting for this alternative. 
environmental impact during this phase. 

It should, however, be noted that should the project not 
be approved and construction not occur, the condition 
of the road will continue to deteriorate and lead to an 
increased number of accidents and other health and 
safety impacts. 

The road repair programme is a strategic project; which 
should it fail to be implemented will significantly impact 
on the delivery of coal to the power plants and thereby 
impacting on the ability of the power station to generate 
sufficient quantities of electricity. 

Non-implementation may also lead to coal trucks 
driving on alternative routes and thereby degrading 
such roads in the process. This in turn may lead to 
residents in the area and other road users experiencing 
increased safety risks, higher operating cost on their 
private vehicles and associated problems on the 
degraded roads. 
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DIRECT IMPACTS: 
Visual Im~acts: • Ensure that areas along the proposed 
Visual impacts during the operation phase includes: N11 road upgrade are always kept 

• The anticipated increased number of vehicles on clean. 

the road. • Supply enough signage along the 

• Badly maintained road reserves (e.g. invasive route thereby informing the public of 

vegetation and litter). 
illegal littering. 

• Maintenance crews working in the road reserve. 

Status Negative 
Extent Site 
Duration Permanent 
Intensity Low 
Probability Definite 
Weighing Factor Low 
Significance Low 
Significance with mitigation Low 

Floral Im~acts • Sufficient care must be taken during 
routine maintenance to ensure that 

• Possible increase in exotic vegetation: Alien areas outside of the development 

invasive species can spread into disturbed soils. footprint will not be disturbed through 

Status Negative trampling. 

Extent Site • The introduction of alien plant species 
Duration Medium term should be avoided at all times through 
Intensity Medium routine maintenance activities. 
Probability Probable • Compile and implement an alien 
Confidence Medium invasive monitoring plan to prevent 
Significance Medium the colonisation and spread of alien 
Significance with mitigation Low invasive plant species. 

• Remove alien invasive plants in 
planned phases (e.g. starting 
upstream and working on light 
infestations first) and maintain control 
via regular follow-ups. 

• Monitor all sites disturbed by 
construction activities for colonisation 
by exotics or invasive plants and 
control these as they emerge. 

• Follow manufacturers' instruction 
when using chemical methods, 
especially in terms of quantities, time 
of application and so forth. 

• Ensure that only properly trained 
people handle and make use of 
chemicals. 

• Dispose of the eradicated plant 
material at an approved solid waste 
disposal site. If no toxic sprays or 
persistent poisons were used during 
eradication, then the wood may be 
sold or donated. 

• Rehabilitate all identified areas as 
soon as practically possible, utilising 
specified methods and species. 

• Only indigenous plant species 
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naturally occurring in the area should 
be used during the rehabilitation of 
the areas affected by the construction 
activities. 

• All overburden and spoil shall be left 
in a configuration which is in 
accordance with accepted 
conservation practices and which is 
suitable for the proposed subsequent 
use of the land. 

• Control the type of material imported 
to ensure that soil contamination does 
not occur and bury coarse material 
incapable of supporting vegetation 
beneath the finer material. 

• Grassing must be undertaken by a 
suitably qualified Contractor, making 
use of the appropriate equipment via 
sodding or hydroseeding. 

• Hydroseeding with a winter mix will 
only be required where regrassing is 
urgent, and cannot wait for the 
summer. 

• Planting and re-planting of plants 
removed prior to commencement of 
the road upgrade should preferably be 
done during the rainy season. 

• Allow for a maintenance period of one 
year following practical completion, 
unless otherwise specified. 

• Cordon off areas that are under 
rehabilitation as no-go areas using 
danger tape and steel droppers. If 
necessary, these areas should be 
fenced off to prevent vehicular, 
pedestrian and livestock access. 

• Bare areas that show no specified 
vegetation growth after three months 
of the rehabilitation work are to be 
spread with additional topsoil, ripped 
to a depth of 100mm and re-planted, 
re-sodded, re-hand sown or re­
hydroseeded. 

• Once the site is reclaimed, any fences 
where they exist, shall be removed to 
permit re-vegetation. 

Faunal Impacts I • Install underpasses or tunnels 
underneath the road, specifically 
where watercourses cross the road. 
This will act as important movement 
corridors for a number of faunal 
species, including amphibians and 
may lessen the fragmentation effect of 
roads and therefore the faunal 
distributions associated with them. 
Construction of fences is good 
practice to minimise the number of 
larger faunal species (wild and 

Impacts on the fauna during this phase includes: 
• Destruction of faunal habitats: faunal habitats 

present along the road could be negatively affected 
or even destroyed by construction activities 
associated with the road. 

Status Neqative 
Extent Local 
Duration Medium term 
Intensity Medium 
Probability Probable 
Confidence High 

I • 
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Impacts Mitigation measures 
Significance High domestic) impacted on by road 
Significance with mitigation Medium collisions. 

• Rehabilitation of disturbed areas and 
• Increased mortality from collisions with vehicles for communities after construction 

most terrestrial species. Amphibians may be activities by implementing an 

especially vulnerable to road kill because their life ecological restoration plan. 

histories often involve migration between wetland 
habitats and individuals are inconspicuous and 
slow moving. 

Status Negative 
Extent Local 
Duration Short term 
Intensity High 
Probability Medium 
Confidence Medium 
Significance Medium 
Significance with mitigation Low 

• Modification of animal behaviour: The presence 
and construction of a road may modify an animal's 
behaviour either positively or negatively. For 
instance: Raptors may change their home ranges 
to forage along roads as there are more prey 
species present. Conversely animals that are 
attracted to modified habitats alongside roads can 
suffer high rates of mortalities and could result in 
population sinks. 

Status Negative 
Extent Local 
Duration Long term 
Intensity Medium 
Probability Medium 
Confidence Medium 
Significance Medium 
Significance with mitigation Medium 

Wetland Im~acts • Should any work be conducted on the 

• Increased erosion due to road widening and culverts present, box culverts are to 
therefore increase in impermeable surfaces. be used as it will allow for better 

• There is an associated increase in flow velocities connectivity. 

and erosion potential within affected wetland • The base of the box culverts should 
be at least 1 m below the bed of the 

habitats. 
river channel so as to prevent the 

• Runoff from the road surface may enter into the formation of plunge pools the on 
associated watercourse and wetlands, resulting in downstream side of the bridge. 
an unnaturally high catchment runoff, wetland • The bed of the river channel should 
scouring and increased flooding of downstream be rehabilitated to the correct height 
areas. following culvert installation. 

• An ecologically-sensitive storm water 
Status Negative management plan should be 
Extent Regional developed that does not allow 
Duration Permanent concentrated stormwater to enter into 
Intensity Medium a wetland or watercourse directly, but 
Probability Possible instead makes use of flow diffusers 
Confidence Medium and retention areas (such as artificial 
Significance High wetland areas, swales, baffles and 
Significance with mitigation Low gabion structures). There is a need for 

between one and four such structures 
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for each of the 67 identified wetlands 
within the study area. 

• The area east of the road located 
between HGM 2 and HGM 6. 
Headgully erosion is moving 
northwards scouring away wetland 
habitat and is likely to threaten the 
integrity of the road (especially with 
increased runoff velocities). It is 
recommended that appropriate gabion 
structures are designed and installed 
in the appropriate localities in order to 
halt the current erosion processes 
and re-establish the wetlands water 
table to pre-disturbance levels. 

• HGM 21, west of the existing road 
have been exposed to several 
anthropogenic disturbances including 
concentrated flow from two pipes 
which have caused plunge pool 
formation and gully erosion in several 
sections downstream. Appropriate 
rehabilitation initiatives should be 
designed and implemented including 
velocity breaking structures such as 
baffles, alien vegetation removal and 
restoration initiatives of the affected 
seepage wetland areas. 

• HGM 31 and 32 has been degraded 
through gully erosion east and west of 
the existing road which itself are being 
affected by erosion processes. The 
worst affected section is on the 
western side of the road where a 
plunge pool have formed with 
subsequent gully erosion 
downstream. A weir wall should be 
constructed upstream of the road 
which will stabilise erosion processes 
within the wetland. The downstream 
area with plunge pool and gully 
should be rehabilitated and flow 
velocity dissipating structures 
introduced to prevent reoccurrences 
of the problem. 

• HGM 29 and HGM 30 achieved a high 
functional score during the field 
assessment and are therefore 
espeCially sensitive. This largely 
unchannelled valleybottom system 
have been impacted by the existing 
road through channel development as 
a result of concentrated flow. 
Appropriate rehabilitation initiatives 
should be designed and implemented 
including velocity breaking structures 
such as baffles, widening the release 
platform on the downstream side as 
well as oluaaina the erodina channel. 
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Aquatic Impacts • Should any work be conducted on the 
Impacts on the aquatic life in the study area will be culverts present, box culverts are to 
impacted as follows: be used. 

• Increased erosion by means of increased surface • The base of the box culverts should 

runoff. be at least 1 m below the bed of the 

Status Negative river channel so as to prevent the 

Extent Regional formation of plunge pools on the 

Duration Permanent downstream side of the bridge. 
Intensity Low • The bed of the river channel should 
Probability Possible be rehabilitated to the correct height 
Confidence Medium following culvert installation. 
Significance Medium • An ecologically-sensitive stormwater 

. Significance with mitigation Low management plan should be 
developed that does not allow 

• Obstruction of migratory aquatic fauna due to concentrated stormwater to enter into 
incorrect culvert structure. the watercourse, but instead makes 

Status NeQative use of flow diffusers and retention 
Extent Regional areas. 
Duration Permanent 
Intensity Low 
Probability Possible 
Confidence High 
SiQnificance Medium 
Significance with mitigation Low 

INDIRECT IMPACTS: • Noise: Berms can be placed next to 
Indirect impacts due to the upgrade of the road the road. However as the road i 

anticipated to occur during the operational phase reserve needs to be free for 
includes: maintenance, the berms will have to 
• Noise: An increased number of commuters will lead be placed on farm properties. As this 

to a more constant noise level. It is not anticipated is not a viable option and the noise is 

that the noise levels will increase. It is not expected unlikely to significantly affect anyone, 

that the noise levels will impact many people as most it is proposed that this impact remain 

of the road passes by rural areas where the 
unmitigated. 

communities live relatively far from the road. • Social: The safer road conditions are 
positive and thus do not need to be 

• Social: The road will be in a better condition than mitigated. 
before leading to less accidents and a safer • Social: Affected farmers may be able 
environment. to use eXisting culverts to transport 

• Social: Due to increased traffic, farmers moving cattle from one side of the road to the 
cattle across the road may be involved in more other. This will be determined in the 
accidents than before. engineering designs. 

CUMULATIVE IMPACTS: 
No cumulative impacts are expected to occur in the No mitigation necessary. 
operational phase as a result of road upgrade activities. 
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OPERATIONAL PHASE: NO-GO ALTERNATIVE 

The anticipated impacts of the no-go alternative 
comprises of not upgrading the existing road. The road 
will remain prevalent with patched tar areas, potholes and 
result in seepage into the groundwater via these potholes 
from the road surface. 

Should the road conditions continue to worsen, it is 
anticipated that people will start driving on the gravel or 
soil shoulders of the road. In turn, this will lead to an 
increased risk to the road users as the bad quality of the 
road may lead to dangerous situations. 
INDIRECT IMPACTS: 
Driving on the gravel shoulders will in turn lead to 
degraded surrounding veld conditions. The soil will also 
lose structure and create unsafe conditions to drive on. 
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Unsafe driving conditions will continue as the road Although Eskom is considering 
continues to deteriorate. This in turn may lead to an alternative options like the coal to rail 
increase in road accidents. link, this will not reduce or eliminate the 
CUMULATIVE IMPACTS: need for the proposed upgrade. 
Should the above conditions continue to escalate, the 
road will eventually become very dangerous for all 
motorists. An increase in number of accidents occurring 
due to bad road conditions and low visibility is anticipated. 
The road will also continue to degrade until the surface 
becomes unusable. 

Similar to the no-go alternative in the construction phase, 
should the project not be implemented it will significantly 
im pact on the delivery of coal to the power station and 
thereby impact on the ability of the power station to 
generate sufficient quantities of electricity. 

Non-implementation may also lead to coal trucks driving 
on alternative routes and thereby degrading such roads in 
the process. This in turn may lead to residents in the area 
and other road users experiencing problems on the 
degraded roads. 

3. ENVIRONMENTAL IMPACT STATEMENT 

Taking the assessment of potential impacts into account, please provide an environmental impact 
statement that summarises the impact that the proposed activity and its alternatives may have on the 
environment after the management and mitigation of impacts have been taken into account, with 
specific reference to types of impact, duration of impacts, likelihood of potential impacts actually 
occurring and the significance of impacts. 
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Alternative A (preferred alternative) 
This is the preferred alternative. Negative impacts anticipated due to the implementation of this 
alternative includes: 
• During construction, noise, visual, possible air quality and ecological impacts will occur. Impacts 

will occur throughout the construction phase but can be mitigated by continuous monitoring, 
maintenance, vigilance and rehabilitation upon completion of the construction period. 

• During the operational phase, continued visual impacts will occur. Ecological impacts will also 
occur should proper mitigation measures not be taken and the ecological management plan not 
be implemented. 

All impacts throughout the construction and operational phases can be mitigated by following the 
measures described in the EMPr (attached in Appendix F). 

Positive impact anticipated due to the implementation of this alternative includes: 
• Social impacts leading to safer road conditions, less accidents, better visibility, and so forth. 
• Less continuous maintenance on the road surface such as filling potholes, as the design life will 

be 20 years. 
• Power generation is a strategic economic asset of the country. Because of its dependency on the 

supply of coal, of which 35% is transported by road, the economy cannot afford that the power 
generation be jeopardised by irregular coal delivery. Roads that are in a deteriorating state is also 
contributing to increased transport costs of coal, thus causing the production cost of electricity to 
rise to unaffordable levels. It is therefore essential to ensure that the roads that have already 
deteriorated to unacceptable poor conditions be upgraded immediately to secure coal supply to 
the power stations. 

Alternative B 
The impacts for Alternative B (half width construction limiting traffic flow) will have the same impacts 
as Alternative A, however the period over which the impacts will extend will be greater as longer 
delays will be affected. 

No-go alternative (compulsory) 
The result of undertaking the No-go Alternative is not upgrading the existing road. The road will 
remain prevalent with patched tar areas, potholes and result in seepage into the groundwater via 
these potholes from the road surface. Cumulative impacts will include a growing number of 
accidents occurring due to bad road conditions, low visibility and so forth. The road will also 
continue to degrade until the surface becomes unusable. 

Initially, no direct impact will occur on the surrounding environment, however, should the road 
conditions continue to worsen, people will start driving on the gravel or soil shoulders of the road. 
This in turn will lead to degraded surrounding veld conditions. The soil will also lose structure and 
create unsafe conditions to drive on. Should these continue to escalate; the road will eventually 
become very dangerous for all motorists. 

As this project is of strategic importance, should it not be implemented, it will significantly impact on 
the delivery of coal to the power stations and thereby impact on the ability of the power stations to 
generate sufficient quantities of electricity. 

Non-implementation may also lead to coal trucks driving on alternative routes and thereby degrading 
such roads in the process. This in turn may lead to residents in the area and other road users 
experiencing problems on the degraded roads. 
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SECTION E: RECOMMENDATION OF PRACTITIONER 

Is the information contained in this report and the documentation attached hereto 
sufficient to make a decision in respect of the activity applied for (in the view of the 
environmental assessment practitioner)? 

, please list any recommended conditions, including mitigation measures that should be 
considered for inclusion in any authorisation that may be granted by the competent authority in 
resoect of the aoolication: 

The construction and operation of the N11 between Hendrina and Ermelo should be implemented 
according to an EMPr to adequately mitigate and manage the identified impacts. 

Design and Construction Phase: 
The following mitigation and management measures should be implemented during the construction 
phase in order to minimise potential environmental impacts: 

» Construction activities should, where possible, be limited to between 06:00 and 18:00 (in terms 
of the requirements of the Occupational Health and Safety Act, 1993 (Act No. 85 of 1993). 

» Responsible construction practices must be adopted and aimed at containing the construction 
activities to specifically demarcated areas, thereby limiting the removal of natural vegetation to 
the minimum. 

» A Water Use License should be applied for in terms of the National Water Act, 1998 (Act No. 36 
of 1998). 

» No wetland areas should be disturbed and construction materials should not be allowed to enter 
any river systems, as this will affect the water quality and aquatic biodiversity. 

» In terms of the borrow pits, a Mining License has to be obtained before they can be used. This 
must be obtained from the Department of Mineral Resource (DMR). 

» Construction vehicles should use existing roads and not create new roads where natural 
vegetation may be destroyed. 

» Clear signage and notices should be erected around the construction site or along the site, to 
warn motorists as this may be a risk in terms of safety. 

» An ecological management plan should be developed and implemented throughout the 
construction phase. 

Operation Phase: 
The following mitigation and management measures should be implemented during the operation 
phase in order to minimise potential environmental impacts: 

» The N11 Road should be routinely monitored and road maintenance takes place. 
» Appropriate signage and warnings should be in place to provide motorists with warning of these 

activities during construction. 
» No illegal dumping of domestic waste or any other waste will be allowed alongside the road. 
» Use existing roads and stay within the road reserve during routine maintenance practises. 
» The ecoloaical manaaement olan should be imolemented throuahout the construction 

Is an EMPr attached? 
The EMPr must be attached as Appendix F. 

For more details on mitigation and management measures to be implemented throughout the 
construction and operation phases, please refer to Appendix F. 
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SECTION F: APPENDIXES 

The following appendixes must be attached as appropriate: 

Appendix A: Site plan(s) 

Appendix B: Photographs 

Appendix C: Facility illustration(s) & Design Drawings with Method Statement 

Appendix D: Specialist reports 

Appendix E: Comments and responses report 

Appendix F: Environmental Management Programme (EMPr) 

Appendix G: Other information 
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Appendix C: Facility illustration(s) 
Not Applicable - linear existing road with no additional 

structures 
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EXECUTIVE SUMMARY 

Strategic Environmental Focus (Pty) Ltd. (SEF) was appointed by Bigen Africa (Part of 
the Netgroup Consortium) to conduct a Basic Assessment (BA) process for the 
proposed upgrade of a section of the N11 road between Hendrina and Ermelo as well as 
a small portion of the R38 westward from Hendrina to the R542 turnoff. The upgrade is 
deemed necessary as the existing pavement surface is in a poor condition with many 
areas having been patched. The length of the total project is 55.69km of single 
carriageway road. The final formation is approximately 14.0m wide. 

The project also includes the widening of four bridges (including a bridge over a spruit 
and the Klein Olifants River). In order to obtain sufficient material for the upgrading of 
the road surface, it is proposed that fourborrow-pHs shoufd be established along the 
route (three along the N11 and one adjacent to the R38 west of Hendrina). The 
proposed borrow pits are situated in close proximity to the road and spaced along the 
lengththereof.~The "proposed road upgrade activities falls within the following quarter 
degree squares 2629BA, 2629BB and 2629BD. 

"Aspart--OLthe.BAprocess)"anecological~tudyofthenatur:aLen-vironment"was~required·· 

to inform the proposed road upgrade as well as the associated borrow pits. This report 
represents the vegetation assessment and should be read in conjunction with the other 
ecological specialist reports or opinions pertaining to the proposed road upgrade and 
borrow pits. 

This report presents the findings obtained following an assessment of the study area 
that was conducted during the week of 23rd_27th of November 2010. A major limitation to 
the reports was that the exact size and character of the borrow pits were not known at 
the time of the field survey and therefore the general area around given Geographic 
Positioning System (GPS) coordinates was surveyed. 

The study area is situated within the Grassland Biome which is divided into smaller units 
known asvegetalion units. The majority of the N11 road section, as well as borrow pits 
(BP) 2, 3 and 4 are situated within the Eastern Highveld Grassland vegetation unit, while 
borrow pit 1 and a middle portion of the N11 road section, is situated within the Soweto 

..... Jjighveld Grassland. Both theSEl vegetation units are under threat and the remaining 
<'~$~rtions (that are not disturbed) should thus ideally be avoided and conserved. 

Therefore, the vegetation that will be impacted upon by the proposed road upgrade 
activities was assessed in order to determine whether any Soweto Highveld Grassland 
or Eastern Highveld Grassland exist where the road upgrade activities is proposed, what 
the state is thereof (e.g. primary or secondary vegetation and degree of disturbance), as 
well as habitat for plants species that are protected or of conservation concern. In 
addition the Eastern Highveld Grassland and Soweto Highveld Grassland is listed as 
vulnerable ecosystems by the National Environmental Management: Biodiversity Act 20 
(Act No. 10 of 2004). 
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In terms of the vegetation composition, the areas that will be affected by the road 
upgrade activities comprise areas of low and medium to high sensitivity. The higher 
sensitivity ratings are either as a result of the occurrence of plants of conservation 
concern, protected plants and/or moist grasslands and riparian areas that have a high 
ecological function in the landscape. 

The road upgrade activities along the N11 from Hendrina to Ermelo are proposed to 
impact on the existing road reserves which are mostly colonised by typical grassland 
vegetation and in a secondary to sub-climax state. However, the route will also traverse 
trough moist grasslands and streams which are habitat to protected plant species. 
Where the upgrade activities occur within the moist grasslands and streams, the 
mitigation measures must be strictly applied in order to limit destruction to these 

. ~·l1gbftats. 

Borrow pit 1 and 2 are situated within medium sensitivities, whereas Borrow pit 3 is rated 
as being of mediumto high. ecological sensitivity due toits~proximity to the Klein Olifants, 
as well as the occurrence of moist grasslands (wetlands) -. BP4 comprised of disturbed 
vegetation and is classified as medium to low sensitivity. 
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1. INTRODUCTION 

1.1 Project Description 

Strategic Environmental Focus (Pty) Ltd (SEF) was appointed by Bigen Africa (Part 
of the Netgroup Consortium) to conduct a Basic Assessment (BA) process for the 
proposed upgrade of a section of the N 11 road between Hendrina and Ermelo as 
well as a small portion of the R38 westward from Hendrina to the R542 turnoff. The 
upgrade is deemed necessary as the existing pavement surface is in a poor condition 
with many areas having been patched. The project aims to provide a suitable 
pavement for a 20 year design life as well as minor wigeningc;>Uhe, road prism and 
localized horizontal and vertical realignment of the road to bring it up to current 

, <', ''" '" • ." • ~"-".,,- - ,~."~ 

national road standards. The length of the total project is 55.69km of single 
carriageway road. The final formation is approximately 14.0m wide. 

The project~also- includes the widening of four bridges (including abridge over a 
spruit and the Klein Olifants River). In order to obtain sufficient material for the 
upgrading of the road surface, it is proposed that four borrow pits should be 
established along the route (three along the N11 and one adjacent to the R38 west of 
Hendrina). 

As part of the BA process, an ecological study of the natural environment was 
required to inform the proposed road upgrade as well as the associated borrow pits. 
This report represents the vegetation assessment and should be read in conjunction 
with the other ecological specialist reports or opinions pertaining to the proposed 
road upgrade and borrow pits. 

1.2 Terms of Reference 

The terms of reference for this assessment were as follows: 

Literature review 

• Gain an understanding of the ecological sensitivities within the planning area 
and supplement this information with the Mpumalanga Biodiversity 
Conservation Plan (MBGf;i3i(Ferrar & Lotter, 2007); 

• Determine the regional~~~'getation that is expected to occur along the N11 
road section to be upgraded as well as the four borrow pits; 

Field investigation 

• Undertake a vegetation survey to assess the actual vegetation and 
sensitivities that occurs along the N11 road between Hendrina and Ermelo as 
well as the four borrow pits required for the upgrade; 

• Conduct a survey to assess the occurrence or potential occurrence of 
conservation important plant species along the N11 road section to be 
upgraded as well as the four borrow pits; and 
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Recommendation and mitigation 

• To provide recommendations and mitigation measures to limit the identified 
impacts that the proposed road upgrade and the four borrow pits required will 
have on the identified vegetation. 

1.3 Assumptions and Limitations 

This report presents the findings obtained following an assessment of the study area. 
The field survey was conducted during the week of 23rd_2ih of November 2010. 

1. The exact size and character of the borrow pits were not known at the time of 
.. Jh~Jield survey and therefore the general.area .. around given GPS coordinates 

were surveyed. 
2. In order to obtain a comprehensive understanding of the dynamics of the 

biota on the site, including species of conservation concern, on a specific site, 
sh.ldres should include the following: -

• Investigations through the different seasons of the year; 

• Investigations over a number of years; and 

• Extensive sampling of the area. 

In addition,according to the Mpumalanga Minimum Requirements for Biodiversity 
Assessment (Mpumalanga Tourism and Parks Agency, 2008): 

i~ f10dstic (plant) survey must be conducted during the growing season of all species 
thalmay potentially occur (thIs may requiie more than 'one season is survey in order to 
identify flowering species) with two (2) visits undertaken (November & February). Visits 
during other seasons will be determined by the flowering and fruiting times of species 
that do not occur during the summer." 

However, this assessment comprised of onfyasingle-sitevislHhat was undertaken 
aUfiffg'lhe(gYoWingperi6d of plants which are mainly from October to April':i1'1:the 
summer rainfall region. The road upgrade proposes to utilize the exiting roaa'reserve 
that was already impacted upon by the building and preceding road upgrades. Also, 
borrow pits were mainly proposed adjacent to existing borrow pits where some 
disturbances are expected to already have occurred. 

Therefore, this vegetation assessment should be sufficient to highlight and map 
potenti(3lsensitivities along the N11 road section between Hendrina and Ermelo and 
the required borrow pits, as well as the occurrence or possible occurrence of plants 
species that are of conservation concern or provincially protected plant species. The 
resulting sensitivity map(s) is a valuable tool informing the upgrade and use of 
borrow pits, as well as by advising on the integration or avoidance of the sensitive 
vegetation where applicable. 
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1.4 Methodology 

1.4.1 Road reserve: Hendrina-Ermelo 
The vegetation assessment and sampling along the N11 road section between 
Hendrina and Ermelo were mainly focussed on areas where intact vegetation was 
expected with emphasis on riparian areas, wetlands and other potential habitats for 
plants of conservation concern. Transects were walked within sampling areas along 
the road section to be upgraded in order to determine the plant species that occur 
within the road reserve. Primary vegetation as well as riparian vegetation and 
wetlands which are protected by national legislation, are classified as being of high 
ecological sensitivity. The study methodology is set out in Appendix A. 

1.4.2 ./. Borrow pits 
The estimated sites for the borrow pits were surveyed. Satellite images (Google­
Earth, 2010) were used to pre-determine relatively homogeneous units within the 
study area. These units were ground-truthed durin9 the .. survey by walking transects 
and concentrating on moving through environmental gradients in order to identify 
species and communities. This was continued until few to no new species were 
encountered. In addition, the cover abundance of plant species within sample plots 
where determined according to the Braun-Blanquet cover abundance scale. Primary 
vegetation as well as riparian vegetation and wetlands which are protected by 
national legislation, are classified as being of high ecological sensitivity. The study 
methodology is set out in Appendix A. 

For each road upgrade activity the following are discussed: 

• Regional vegetation (Mucina and Rutherford, 2006), 

• Locality of the activity in relation to the Mpumalanga Biodiversity Conservation 
Plan (MBCP), 

• Listed ecosystems; 
• Results of the field survey including plants of conservation concern, protected 

plants and alien invasive plants that occur or could occur; and 

".eoncluded ecological sensitivity. 

1.5 List of Abbreviations 

Table 1 lists the abbreviations used in this report. 

Table 1 Abbreviations used in the report 
if' M"-"~Ab~~;~i;ti~"~-""'IIr--·-·"·-'·-·"-·-·-·"'-".'-"-""-""'-"''''-''--'.'-'-'''-'''-'' -.. ·-::D-··.~-;~-;.,-ip.,.,tio-n-. -. -. -.-.----------'------"---'-,i 

i [~~:~~.:-~.:.:~..:~~~_' ','"'''' j I·~ir.r?,~~:~~·:.:~.~~~:"~:~~:~:~~.···~·~'~~.~'~~:~=~~~,.~.~~',,~'~._~.: ... ":....... ..~~:.~~ .. ,,'J 
II EMP II Environmental Management Plan , 

__ ,, ___ d , ____ ,_.<_._ " .•. ~. ,,~~,_, ,_ ... ,_", ,~ .• _~, __ . ~._.~_"'~~"'~ro' . ~'~""~~ ___ ".'~~. __ .'".,,_. __ '_"'~'~ __ .• _ ~_ ~.'" __ ._".,. ," _____ ,,_ ._,~_ '0'" __ , ____ ,,_ , ••• _ •• ,. ,.~ _ •• ,_ .... "'.~. __ .. __ e _ ' •• ,.l 

i.llL~~ ... · .. ~~."'E-.T.·.·- ·j[·~~~~;:;~;;;;;;;~~~;;'!!~~~;~~P;';;:E;;i~;;;t·;d 
; i Tourism i 

II~~.~~ :d H~Ia.~ts,,9f~?~th~r~~fri~a.. " ..... 

t9~~ i 19~a~t~r~~gree s9uar~ . 
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2. Description of the Environment 

2.1 Locality 

The section of the N11 proposed to be upgraded connects the towns of Hendrina and 
Ermelo in the Mpumalanga Province. The length of the road upgrade is 55.69km of 
single carriageway road, while the existing width is approximately 14.0m (Figure 1). 
The borrow pits are situated in close proximity to the road and spaced along the 
length thereof (Figure 1). The proposed road upgrade activities falls within the 
following quarter degree squares (ODS) 2629BA, 2629BB and 2629BO. 

2.2 Biophysical description 

2.2.1 Climate 

The area receives summer rainfall that varies between 650mm and 750 mm per year. 
The winters are ·drywith frost The average midday temperatures for Ermelo range 
from 15.8°C in June to 24.1°C in January. The region is the coldest during June 
when the mercury drops to 0.2°C on average during the night (SA Explorer, 2010). 

2.2.2 Regional Vegetation 

The road reserve and borrow pits is situated within the Grassland Biome of South 
Africa (Rutherford & Westfall, 1994). High summer rainfall characteristic of the 
Grassland Biome combined with dry winters with night frost and marked diurnal 
temperature variations are unfavourable to tree growth. The Grassland .Biome 
therefore comprises mainly of 'sweet' and 'sour' grasses and plants with perennial 
underground storage organs, for example bulbs and tubers, while trees are restricted 
to specialised habitats such as rocky outcrops or kloofs. The majority of Rare and 
Threatened plant species in the summer rainfall regions of South Africa are restricted 
to hi gh,;rairifa II grasslands,making this the biome in most urgent need of 
conservation .. Jt is not generally acknowledged that the majority of plant species.in 
grasslands are non-grassy herbs. (forbs), most of which are perennial plants with 
large underground storage structures. The highveld and montane grasslands of 
Mpumalanga are an important habitat for several threatened plant and animal taxa 
(Emery et al. 2002). 

The Grassland Biome can be divided into smaller units known as vegetation units; 
The majority of the N11 road section, as well as borrow pits 2, 3 and 4 are situated. 
within the Eastern Highveld Grassland vegetation unit, while borrow pit 1 and a 
middle portion of the N11 road section, is situated within the Soweto Highveld 
Grassland (Mucina & Rutherford, 2006; Figure 2). 
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Eastern Highveld Grassland 
Eastern Highveld Grassland occurs in the Gauteng and Mpumalanga Provinces. The 

I I 

species composition of this grassland unit comprises highveld grasses such as 
Themeda triandra (Red Grass), Aristida congesta, Digitaria species as well as 
Tristachya leucothrix and T. rehmanni (Mucina & Rutherford, 2006). The landscape 
usually includes undulating plains that support short, dense grassland, scattered 
rocky outcrops with sour grasses and tree species such as Acacia caffra (Sweet 
Thorn), Celtis africana (White Stinkwood) and Diospyros Iycioides subsp. Iycioides 
(Blue Bush). 

Due to urban development and agricultural pressure within Gauteng and 
Mpumalanga,the extent of this vegetation unit is becoming limited. Only a small 
portion of. Eastern HighveldGrassland is conserved in statu~ory rese.rv~s tike the 
Nooitgedacht Dam or in private reserves. Almost half of this vegetation type has 
been transformed by cultivation, plantation, mining and the building of dams and it is 
therefore classified as an Endangered vegetation type (Mucina & Rutherford, 2006). 
Activities cwIthinthese vegefationtypes should be c6r1siaeredaccordingto the 
potential impact the development could have on the conservation of this sensitive 
vegetation types. 

Soweto Highveld Grassland 
Soweto Highveld Grassland occurs mainly within the Mpumalanga and Gauteng 
Provinces, with a limited distribution in the Free State and North West Provinces. 
This grassland unit comprises short to medium-high dense tufted grassland 
dominated almost entirely by the grass Themeda triandra (Red Grass). Other 
grasses include Elionorus muticus (Copper Wire Grass), Heteropogon contortus 
(Spear Grass) and Tristahya leucothrix (Hairy Trident Grass). A high diversity of forbs 
(herbaceous plants other than grasses) also occurs within this grassland unit, some 
of which are of conservation concern. The Soweto Highveld Grassland is also under 
pressure from urban development and only a small portion of its original extent is 
statutorily conserved; S?weto Highveld Grassland is also classified as an 

Engang~r~d. v~getation unit. 

Both vegetation units are thus under threat and the remaining portions (that are not 
disturbed) should thus ideally be avoided and conserved. Therefore, the vegetation 

that will be impacted upong:i"Jp~S2p~ed r9~9 upgrade activities was assessed in 
order to determine Whether'~~~eIr~~f9hveld Grassland or Eastern Highveld 
Grassland exist where the 'ro§c1""upgraae activities is proposed, what the state is 
thereof (e.g. primary or secondary vegetation and degree of disturbance), as well as 
habitatfbrplants species that are protected or of conservation concern. 

2.2.3 Associated Water Courses 

The section of the N11 that are proposed to be upgraded will cross the perennial 
Klein Olifants River, the Klein Xspruit and an additional unnamed watercourse as well 
as non perennial streams, while the relevant portion of the R38 crosses a non 
perennial stream (Chief Directorate: Surveys & Mapping, 1996). 
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3. MPUMALANGA BIODIVERSITY CONSERVATION PLAN 

The Mpumalanga Biodiversity !Conservation Plan (MBCP) is a comprehensive 

environmental inventory and spatial plan developed for the Mpumalanga Province 

(Lotter & Ferrar, 2006). The MBCP maps the distribution of the Province's known 

biodiversity into six terrestrial categories which were ranked according to ecological 

and biodiversity importance and their contribution to meeting the quantitative targets 

set for each biodiversity feature. The MBCP is intended to guide conservation and 

land-use decisions in support of sustainable development and includes land-use 

planning guidelines to guide planning and development within each of the biodiversity 

conservation categories throughout the' pro¥Pl~$il't:;it;v;each category, there are 

different land uses and development con~(:lq~;~,fi~~(~glter & Ferrar, 2006). 

IheJoUowi ng terrestrial. eCQsys.tem:$~afe;djj:f4[lec\..b¥;;theiMBCPl.'.; .. 

1. Areas with no natural habitat remaining (areas with development options); 

?, .... I\rea~pf le~stcg-,~~~rI1V11,it_h_dey~IQPl'l)ent o.pti()I1.~;" 
3.' lmporta'nrs'ndnecessaryecosystems (prOtediOhneeded); 

4. Ecological Corridors; 

;5 .. JjighIX,§igf\i,fiC£lqt~arld 
-;-6~;-1rreplaceabfee'e()srst~ms: 

The proposed road upgrade activities will traverse through large areas classified as 
having "No Natural Habitat Remaining" or areas of "Least Concern". However, some 
sections of the N11 do cross through areas that are classified by the MBCP as "Important 
and Necessary" or "Highly Significant" (Figure 3). 
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4. LISTED ECOSYSTEMS 
The Seuth African Natienal Envirenmental Management: Biediversity Act (Act 10 .of 

I ' 

2004) prevides fer the listing .of threatened .or pretected ecesystems. These 
ecesystems are greuped inte Critically Endangered, Endangered, Vulnerable and 
Pretected ecesystems. The purpese .of listing ecesystems is primarily te reduce the 
rate .of ecesystem and species extinctien, including the preventien .of further 
degradatien and less .of structure, functien and cempesitien .of threatened 
ecesystems. 

The draft natienal list .of threatened ecesystems (Gevernment Gazette Ne 32689, 6 
Nevember 2009) lists beth the Sewete Highveld Grassland and the Eastern Highveld 
Grassland as Vulnerable ecesystems based en the irreversible less .of natural habitat 

(Qrj1§EiQD oAJ ).Th§ remaining Da!\,lralol)~Qlt~lgf 0 thi§§c;9system is appreximat~IY~Q% . 
.of its .original area. 

5. PLANTS.O!=CONSERVATION CONCERN, PROTECTED PLANTS AND 

ALIEN INVASIVE SPECIES 

5~1 Plants of Conservation Concern 

Plants .of censervatien cencern (previously termed Red Data plants) are these plants 
that are impertant fer Seuth Africa's censervatien decisien making precesses and 
include all plants that 0 are assessed tebe Threatened, Extinct in the wild, Data 
deficient, Near threatened, Critically rare, Rare and Declining (Raimende et aI, 2009). 
The bulk .of these plant species are natienally pretected by the Natienal 
Envirenmental Management: Biediversity Act (Act 10 .of 2004) (NEMBA) and sheuld 

be censerved in situ. 

Rare and threatened plant species in grasslands are mestly small, very lecalised, 
and visible fer .only a few weeks in the year when they flewer (Ferrar & Lotter, 2007). 
Therefere, a single survey may net be adequate te identify these species and this 
reporLr:eliedon .. distribution.data and the identificatien .of suitable habitat fer these 
species where the read upgrade activities are prepesed. The .occurrence .or pessibl§ 
.occurrence .of these plants is discussed under the vegetatien results (Sectien 7 and 

8). 

5.2 Protected Plants 

The Mpumalanga Nature Censervatien Act, 1998 (Act Ne. 10 .of 1998) list a number 0 

.of plants in Schedule 11 and 12 that are pretected within the Prevince. These plants 
are net te be remeved, damaged, .or destreyed witheut permit autherisatien frem 
Mpumalanga Department .of Ecenemic Develepment, Envirenment and Teurism. A 
number .of pretected plants were identified and ceuld be impacted upen by the read 
upgrade activities. The .occurrence .of the plants is discussed in Sectien 7 and 8. 
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5.3 Alien Invasive Plants 

Declared weeds and inlJaders have the tendency to dominate or replace the canopy 
or herbaceous layer, thereby transforming the structure, composition and function of 

natural ecosystems. Therefore, it is important that all these transformers (as defined 
above) be controlled and eradicated by means of an eradication and monitoring 
programme - especially as disturbances due to the road upgrade activities could 
result in invasion of disturbed soils by these invasive species. Some invader plants 
may also degrade ecosystems through superior competitive capabilities to exclude 
native plant species (Henderson, 2001). 

The amended Regulations (Regulation 15) of the Conservation of Agricultural 

Resources Act, 1983 (Act No. 43 of 1983) identifies three categories of problem 

plants: 

• Category 1 plants may not occur on any land other than a biological control 
reserve and must be controlled or eradicated. Therefore, no person shall 

?stablish"plaot"ffi;aintaio"propagate or" sell/import any ," categ9ry.t. plant 
species; 

• Category 2 plants are plants with commercial application and may only be 
C;;LJltivated in demarcated areas (such as biological control reserves) otherwise 
they must be controlled; and 

• Category 3 plants are ornamentally used plants and may no longer be 
planted, except those species already in existence at the time of the 
commencement ofthecregOlations(30 March 2001), unless they occur within 
30m of a 1 :50 year flood line and must be prevented froni spreading. 

I nvasive'afienplanfsp"eaesJEiue:L:to invade riparian and seep zones wHtlin~asIrous 
impacts on water resources,espe'6i~lly within catchments regions. Invader a~d weed 
species must be controlled to prevent further infestation and it is recommended that 

all individuals of the invader species be removed and eradicated (Henderson, 2001). 
Weed species that occur on the si!eis listed in plant list in Appendix B. 
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6. CONSERVATION IMPORTANCE OF THE SITES IMPACTED ON BY THE 
PROPOSED ACTIVITIES 

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

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

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

Medium - These systems ocCur at disturbances of low-medium intensHyand·· 
representative of secondary succession stages with some degree of 
connectivity with other ecological systems. 

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

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

High -Ecosystems with high species diversity and usually provide suitable 
habitat for a number of threatened species. These areas should be protected. 
Medium - Ecosystems with intermediate levels of species diversity without any 
threatened species. 

Low - Areas with little or no conservation potential and usually species poor 
(most species are usually exotic). 
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7. RESUL TS: ROAD RESERVE 

17.1 Land Use 

The road upgrade is proposed to take place within the existing road reserve. The 
road reserve was bordered by cultivated land, grassland and in some cases invasive 
alien trees. The reserve comprised mainly of grassland vegetation with some alien 
invader tree species occurring scattered along the reserve, but mainly adjacent to the 

reserve. The reserves were burnt and were mainly used by maintenance- and other 
vehicles as numerous vehicle tracks were visible along the route. 

7.2 Mpumalanga Biodiversity Conservation Plan 

The proposed road upgrade activities will traverse through large areas classified as 
having "No Natural Habitat Remaining" or areas of "Least Concern". However, some 
sections of the N11 do cross through areas that are classified by the MBCP as "Important 
and Necessary" or "Highly Significant" (Figure 3). 

Areas with no natural habitat remaining have already lost mosf oftheir biodiversity 
and consequently its ecological functioning. In the remnants of natural habitat that 

occur between cultivated lands and along river lines and ridges, residual biodiversity 
features and ecological processes do survive. However, these disconnected 
remnants are biologically impoverished, highly vulnerable to damage and have 
limited likelihood of being able to persist. The more transformed a landscape 
becomes, the more value is placed on these remnants of natural habitat (Ferrar & 
Lotter, 2007). While areas with no natural habitat remaining are preferred sites for 

development; localised sensitivities such as the occurrence of protected plants 

should be taken into account. 

Areas of "Least Concern" contribute least to reaching biodiversity targets. However, 

they have significant environmental, aesthetic and social values and should not be 
viewed as wastelands or carte-blanche development Zbnes(Lotter&Ferrar, 2006). 
At the brQadscale, these areas and those where natural habitat ha.sbeen lost serve 

aspr~f~rred sites for all forms of development, although IQ£9L~~IJ~ttiyiti~s must be 
taken into account. 

The road upgrade activities will traverse through small port!g!J~;i:classifiedby the 
MBCP as "Important and Necessary", as well as a portion of "Highly Significant". 
These are areas of natural' vegetation that play an important role in meeting 
biodiversity targets. Their designation as important and necessary seeks to minimise 

conflict with competing land uses and represents the most efficient selection of areas 
to meet biodiversity targets (Ferrar & Lotter, 2007). Therefore, the road upgrade 

activities should be restricted to the existing road reserves in these areas, with no 

impact on adjacent land. 

7.3 Vegetation 

The vegetation within the road reserve was either disturbed or observed to comprise 
mainly secondary grassland with riparian areas and wetlands as well as some 
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invasive alien trees scattered along the route (Photograph 1). Points were sampled 
along the route, concentrating mainly on areas where the vegetation was least 

! 

disturbed as well as moist and riparian areas (Figure 4). The road reserve, by its 
nature, showed signs of disturbance such as regular burning as well as vehicle 
tracks, especially next to the farm fences or where vehicles stop on the side of the 
road. Most disturbances were noted at sample point 92 - 94, along the R542 
westward from Hendrina and the outskirts of Ermelo (Photograph 1; Figure 4). 

"Photograph 1: Portions along the road reserve showing a) a high level of disturbance and b) 
lower levels of disturbance 

The grassland vegetation included an unexpected high diversity of grasses and forbs 
(Photograph 2). The road reserve seemingly recovered quickly from disturbance, 
probably due to the surrounding grasslands that function as a seed bank that can 
colonise the road reserves when disturbance takes place. 

The grass layer included, but was not limited to, Aristida congesta (Spreading Three­
awn), Cynodon dactylon (Couch Grass), Eragrostis curvula (Weeping Love Grass), 
Eragrostis lehmanniana (Knietjiesgras), Eragrostis cilianensis (Stink Love Grass) and 
Melinis repens (Natal Red Top). The forb species mostly encountered within the road 
reserve were Crepsis hypochoeridea, Helichrysum rugulosum, Euryops 
transvaalensis, Hibiscus micro carpus, Plantago lanceolata (Narrow-leaved Ribwort), 
Nemesia fructisans (Wildeleubekkie), 8erkeya setifera (Rasperdisseldoring), 
Pelargonium luridum and Sphenostylis angustifolia (Wild Sweet Pea). Rainwater 
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collected in portions where the road reserve slopes downward from the road and 
provides habitat to the moisture loving Wass Setaria pal/ida-fusca (Garden Bristle 
Grass) and the forb Haplocarpa scaposa (Tonteldoosbossie). Where the road 
reserve is higher than the road (slope upwards), the rocky soil included plants such 

as Hypoxis rigidula and Ipomoea crassipes (Leafy-flowered Ipomoea). Additional 
plant species that were identified within the road reserve are listed in Appendix B. 

Photograph 2: Grassland vegetation within the road reserve 

Moist grasslandso(Wetlarfds'(SEF,2011) Were alsoencQuntered within the[QJ~c!, .. 

~~:~~~e;., T~::~ ~:i:h!~:a~?~!~~~~~~"'i~9;at~:'t2r~1~ft~~~~ALs~~J=~~~~~~;:~~~;~;::. 
wetland areas were noted along th~R~8 road from HEHldrina westward to the R542 
turnoff, asweliasdrithe·oUtsKfrts=ofin·e,;·towh·;~of;"ErnT~l;ij;~fpoint 92; Figure 4). The 

disturbed wetland areas included Wef3~y .. :.~peciessuchaS Pe,fflf1t~~.t(;Jm clandestinum 
(Kikuyu Grass), Eucalyptus species (E{fUliPYJPs), Paspalum UMIle) (Vasey Grass) as 
well as the indigenous reed Typha cap~~~j~(Bulrush) (Photograph 3). 

",,,,,,~_,~,,,,,,,,~~ru,,,,,,,~ ~"''''''''''_'''''''''''m __ _ 

Photograph 3: a) River crossing and (b) Typaha capensis colonised moist areas at road 
culverts 

A large wetland area, north of Ermelo (point 97-99; Figure 3) provided suitable 
habitat for plants of conservation concern (Photograph 4). The protected Kniphofia 
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porphyrantha (Dwarf Red-hot Poker), as well as the protected Zanthedeshia 

albomaculata (Arrow-leaved Arum) were identified here. 

Photograph" 4:' 'Wetland'area with a) the protected Kniphofiaporphyrantha ·'and b) 
Zanthedeschia albomaculata 

Additional wetland systems were identified closer to Erm.elo and although these 
areas were in close proximity to informal housing, taxi ranks and other disturbances, 
numerous herbaceous species were identified here, including the protecteq;;~t!flliR;, 
Eulophia clavicornis. ':~;'i~;;;f;ff~~;' 

. ,'" .. ,-,,'" 
:~;'~,: .:~~~~~ ·r~ 

7.3.1 Plants of conservation concern 

The riparian areas and wetlands along the route provided suitable habitat for Crinum 
bulbispermum (Orange River Lily) and a small population was identified at point 95 
(Figure 4). This specie was assessed as Declining (Raimondo et aI, 2009). Although 
this taxon has not reached the threshold of concern, it should still be conserved in 

situ and the disturbance to its habitat limited. 

Although not identified at sampling points, the Declining Boophane disticha (Poison 
Bulb) is highly likely to occur within the road reserves. In addition, the Vulnerable 

Strategic Environmental Focus (Pty) Ltd 16 



Work package 2 Hendrina-Ennelo: Vegetation Assessment 503928 

Nerine pIa type tala could occur in the moist grasslands along the road. Nerine 

platypetala flowers in autumn and therefore could be present on the site although not 
, I 

noticeable due to the lack of flowers at the time of this field survey. The 
Environmental Management Plan (EMP) for the road upgrade activities must make 
provision for the relocation of these plants where they occur within the footprint of 
upgrading activities. Please note that this will require a permit from the MDEDET. 
Appendix C lists additional plant species of conservation concern known to occur in 
the area and could thus potentially occur here. 

7.3.2 Prc5tectedPlanf~'" 

Table 2 lists ·the'7PI!~l:~e~~i~,~,:Er9J~g!~l~':~~¥i:l~~i~~.2J~~1~~,~~;~~~~t'~~~i+~~~9'~!tgn 
Act, 1998 (Act No. 10.of1998Jthat'werff'identified'within;;th~"J[QMi','[~~~~'::Eb~~~ ... 
plants wer~jdentlff~a':ii1ia~Dt,tlt1~~;road 'reserve"ahd""coula"'tnu~cbein;pa'Ctedon6y-"'" 
the road upgrading activities. In addition, some plants that were not identified, but 
have a high possibility of occurring within the road reserve are also listed (Table 2). 

,',":; '''t'at5i:e~2::;Prdietffi'cfptantg;'fFiaFBccaFor~ariflij{eiy'toocaiir:wifFiTfi1he'roS:dreseNi:;:;;,;:;;:'::"';'::"'" 

··r:~~~~~-3~~~~~J 
i Kniphofia species _~~/~~~i:d~Y;;~?!~~ __ JI_.:.~~~~_~~,~:~~~~_~,~~~_~, ___ ~_~_.J 

ZanthedeschlaJ,J~,Qnlfrrr1ed:(p9.iQ! 98a~d 99)1 Wetland andm,9rshY~J~9,~,>"",.L 
._~_1?~2,i~~_,. __ ",_ .. _,~_, .. -1,,~1J!lJ!!IL~hJ!E.~1J!<!~~£l!!~~!E,J "~~,,_,,.~ __ ,,_~,~~,"':,, ___ ~_~_~.,,~~: .. , __ ._,_J 

lL-=~~~~~~!~~~~~J[~~~~~~~_,,_" ~. _____ .. _JL~~~_s~~~~:.~ 
II.,_~~_~~~:~=,~~~!~~~_.JI .. _~~.~~~~= __ ,~ ____ ,._,_" __ ,_,.,, __ ~.J t,,~~~_~~~~~,~_,_ .. _,_.~_~,._, ______ ,_ .. _,_._ .. _,j 

jC:::_~~~,~~,~ __ .. ,_"lt_:~:~:~~_,_", ... _:".:_~,._ .... ___ ......... J ...... ~;:~:~~;~~~~~~t, .. , .... ,._, .. , .. ,~."' ... _._ ... _.J 

il,~/~~!.O!~~_s~==~~~ ... Jt~~~~~~.~ ... ,._.,_., .. ,.,_ ._JI,~~~~~I~~~ .... ,." .... , .. ',. 
II. HaDe~~r~!'~~~~~~·~.·]r·~'~~~:a~~~':.~=:~::=:'='·'k-~~=~-::·":··Jr·~~·r~t:~~~~~~~~~~=~:~=.~~===-~~=~~j 

7.3.3 Alien Invasive Plants 

adjacent to the road,.,. 
) and Acacia mearsnir':~:;"':~1":, 

;'"~'~.\ ~--,,,;.,, - , " 

Argimonia ordorat9.":~~i;:~~:':,~·'X 
10. No additional signific~Qt'" 

alien invasive plant infestation·'WaS'~ri61edwithirtlne·to.ad reserves,other than '''f~~~'~:.;-;.' 
species that have becoll1&tiatl:i('alised;::r:heEMP for the road upgrade aetivities 
should include an aliE?lJirivasiVe monitoring plan to prevent invasive speCies to 
colonise disturbed soils during and after the activities. 
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7.4 Ecological Sensitivity 

Secondary grasslands 
The majority of the road reserve comprise secondary grassland or sUb-climax 
grassland. No plants of conservation concern or protected plants were confirmed to 
occur within the secondary grassland within the road reserves, although the 
secondary grassland could support at least three protected plant species. It therefore 
classified as medium ecological function as this system occurs at disturbances of 
10w~m:diu(T1inten~ity and rep~esentative of secondary~uccession stages 'Nith some 
clegree~r~()'~~'~cti'vity';;Vith . other ecological system~; In addition, it c61li~flse$ of 
intermediate levels of. species diversity without any confirmed protected species and 
are thus of medium conservation importaricer'anaecOI6gica.lsensitivity (Figure 5). 

Moist grasslands and wetlands '" 
However, the proposed upgrade of the road will impa6t6n'stf'ea(T1~:,ahdWetlcmds 
.:~GS~!~,.3~Ut,.r-Oute;;betW.6Etn~:HendFina andErn1~IO.· ·c>~h~i: .• tn~h·fts. ';Obltious 

i "-.,:.:;.bXc9c~1~~~J:!~ggJggif.Jn~,,{~tr,~~m:.,t?~~~§, .. ~.ng't'{~!lan ..... , .• d. ' .. ' ..• a .• , .•.. r., ... e .. a. .. s 
.. , .•.•. , •. a .•• , .. I .. ~ .... p •...... s ... p., .... eHRrt .. protected 

plants or provided suitable habitat for such species.:-rrhese:~re~s:~feeQiicluded to be 
,,' '" .:'< "\\;kv-;}J~" ',;~>its(t'«>;;', !j)'f't/~' ;>(.: 

~~ .. ,,~~~; •. ~ '.': .. ' ·,"-··;·of;high·ecf)loaical.fl:Jnction;"!.itry ... ?!L ... I}i.gb.::.g~g[~.~._QL.~Q.on~,~tiYLtyjY!Jft:~Q.~~.=: ... ~.:."_-::::.!~~~ .. ~.=:. 
systems. In addition, it provides suitable habitat for antlf:fl,ra't'~fl;'R~~~ted species •• .... ..• .. ................. - ... -~-~~-.. .. '- ~ '. '--~'"-' ..... ~...-.-.... p ..••• ,-...................... ; •. , " ..... '.' .. ; .... ~.'.' .......••. ~ .•. ' .. '.' .•. ;.'.,' •. ".~ .... ".'.'''''., ." .. '.;.:.'.:;'.:.",;.'~ .. , •. "' .•. 7"' ...•. ' .... ,'." ... '""'" .... '.'" .•. '.""'''''"'' 

and should be conserved and impacts mitigated to limlt"!~:~!i~{m,~\~.!":effects 
habitat: ..... ...... .. 
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Figure 4: Vegetation sample points and plants of concern along the proposed road 
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8. RESULTS: BORROW PITS 

8.1 Borrow Pit 1 

Borrow pit 1 (BP1) is situated approximately 25 km north of Ermelo and west of the 
N11. The borrow pit falls within the aDS 2629BD with a GPS coordinate: 
26°20'25.35"S; 29°51'17.94"E. The regional vegetation that should be present at BP1 
is the Soweto Highveld Grassland (Figure 2). According to the MBCP, the borrow pit 
is situated within areas classified as "No Natural Habitat Remaining" and "Least 
Concern" (Figure 3). 

BP1 is situated on a small hill sloping downward towards a drainage line. The 
eastern boundary of BP1consistedof a cultivated field.and the northern boundary 
comprised a dirt road, while the borrow pit footprint comprised mainly disturbed 
grassland (Photograph 5). Due to the westward slope towards the drainage line, it 

<'N8S e§tirTlat~cf mat irTlpact?c91J§ed by !3Pl, ~ucbaserosiol1,couldextencfdQ'l!Il1warcf . 
towards the <drainage line and Jbe ,,~getationgrowi'1g.Jb~re. T8erefQr~j&~mpling 
points alsoTncll.ldecrthelandiwes(or8Plasihjs;ar~a·HorhpHsednaturafgrasslah'c't"';', 

(right) 

The eastern portion of this site was disturbed, probably due to ploughing activ!tie§;Qo., 
and/or adjacent to this portion of the site. The disturbed area was dominat~d'~bJ~i?1; 

,'-,'";<- ~ 

Eragrostis curvula (Weeping;,Ir~M.~;~,;;Grass), some Pennisetum clandestinum (Ki~~l\ll~{p~,~,-\'~;'" 

Grass) and Cyperus esculenttJ~:;which is a troublesome weed in pastureancf .... 
I,·~it'"'t', (, 

cultivated land. In addition, the weedy Tagetes minuata (Khaki Weed) and Solanum 
rigescens were also identified in patches on the site. 

However, the northern boundary of the site as well as the western portion and down 
the slope towards the drainage line included higher species diversity with grasses 
such as EJionorus muticus{CopperWire Grass), Harplochloa flax (Caterpillar Grass), 
Heteropogon contortus(Spear Grass), Themeda triandra (Red Grass) and Tristachya 
leucothrix (Hairy Trident Grass). This grassland was intensely grazed as evident by 
the presence of Hermannia depressa (Creeping Hermannia) and Seripheum 
plumosum (Bankrupt Bush) (van Wyk & Malan, 1997). The forbs species included the 
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Declining Boophane disticha (Poison Bulb), the Protected Aloe ecklonis (section 
8.1.1 and 8.1.2) as well as Hypoxis rigidula, Erythrina zeyherii (Ploegbreker), , 
Hermannia transvaalensis, Becium obovatum and Commelina africana. Moist 

grassland patches were also evident where grasses such as Eragrostis capensis and 

Setaria sphacelata (Common Bristle Grass) as well as forbs such as Diclis reptans 
and Helichrysum aereonitenss (Golden Everlasting) were observed. Additional plant 

species that were identified to be associated with BP1 are listed in Appendix B. 

8.1.1 Plants of conservation. concern 

The Declining plant, Boophane disticha (Poison bulb) was identified within the 

footprint of BP1. The Environmental Management Plan (EMP) should therefore 
.- ..- ... 

il1c6rp'orate'a "'sEiarth' ahd're'SCiJe toperatiol1 Wh'e'feby the 'plants are relocated td·· 

suitable habitat prior to the commencement of activities. In addition, the EMP should 

monitor the survival of this plant during and after the activities. 

- '" ,- -

Two individual~()fm~.Q~~.IiD,iQtl.~'1~gm{~,.~~~gmn~/!~.JeiD~,?prjl~~EJow~r) and Hypoxis 
hemerocallidea (Potato Flower) were identified within the drainage line directly west 

~ _______ . ____ "_. ___ . oU~.~~.:... ThJ.;, Er:r~:,j!,~n!!1~nl~!rv1~I1C1~~l'TlentPIClIl(FMP) should enslJrethat the.borr()w 
...... .. ... .. pifactivities do nofimpaCt on""fhese-plants an(f makeprc"vlsion to monitor fhesurVival 

of this plant during and after the activities. Appendix C list additional species of 

conservation concern known to occur in the area (such as Nerine platypetala) and 

that could thus potentially occur at BP1. 

8.1.2 Protected Plants 

. The.DecliningBoophane ·disticha-{Peison,sulb}.·aswell·. as' Eucomisautumr:lalis 
(Pineapple FlolJIfer) are also prQtected in terms of the Mpumalanga Nature 

Conservation Act, 1998 (Act No.1 0 of 1998). In addition, all Aloes naturally occurring 

in Mpumalanga is also protected (Table 3). The grassland could also provide habitat 

to the protected genusWatsonia and .G/adiolus which might not have been in flower 

and thus not noticed at the time of the survey. The (EMP) should therefore 
incorpbratea search anares'c'tieOp'eratibnpfibn6 thecommenc'emenrof activities .. 

Table 3: Protected plants that occur ci"r areirkely to occur at BP1 

l[~.~r~i~~i~i!p_~~·i~in.-."=~:~.·:.:.Q~~~~·~;.~~~.~=~:~~~L=jl;':::_::::···~:;;:':~::::::=~~=.~.=:=:;;:':~::';;:;.:~::::(,·;:;;:':";:';:.··:':":··:"';: .. :':":L.b:;;:':.~C:::::~:':'::i.=~~:';:i:;:::'.'=.~~='.':::::~_~=':.'::::::.:::":::;~:., 

i[ .. ~~.~.~~ __ ~._ ... _._J_~~~~~_ .. _ ..... _ .. __ .. _ ... _.j _~:~~.~~.:~~~:~:~~~~r:~~_:~ ___ j 
II Boophane disticha. II Confirmed II Grassland 
1, ,~~ ""~" ,~~,_ .. _ ,~_~.-.. . ", A • J " .. " ~. '-A ~_,_~ •• ___ ,_~._",,,_ ,~_." _"<_~, • _ • _ •• , <_ '''~_~~ ~_ ,. _1 ""_.,~" ,,~,~.~._.~~.'"'' .,,~. _,_,_,~"._." ,. ~~ ____ A. ___ '~'_ ,~. 

II. ~~~~:i~~~.~ ... "_'_"_ ...... J _.~~~;~~~~tL!'.'7n_~!!§. ___ ~~~:sj:~d~;_;~1~~~!'~_~_ ._. ______ ._.___ 
L~~~~:;::;p_ ... jl~;:~~~~~u~~= .. :::J:.;~~t~~~~il~~d~· 
il~a_ts.o.~!~. ~pp_ ... i 1_ ~~~~~~I.=._ ....... _.J I. ~~~s:~~~_~ ___ ... . 
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8.1.3 Alien Invasive Species 

No declared invasive plant species was identified on the proposed site for BP1. 
However, disturbances could lead to the weedy Pennisetum clandestinum (Kikuyu 
Grass) and Cyperus esculentus becoming dominant and out-competing the natural 
vegetation in re-colonising the areas disturbed by the proposed BP1. These species 
should be eradicated form the proposed borrow pit area and the re-vegetation of the 
borrow pit monitored to ensure that these species were eradicated completely. 

8.1.4 Ecological Sensitivity 

The eastern portion of the grassland on site is not in a natural state and disturbances 
occur at low-medium intensity. Although, there is a degree of connectivity with other 
ecological systems, the MBCP classified the site as "Least Concern" and "No Natural 
Habitat Remaining". However, on a local scale, the western portion of BP1 footprint 
includes sensitivities such as protected plant species (Boophane disticha and 
possible Gladiolus and Watsoniaspecies).Although these plants can be relo'cated, 
the site also plays a role.in the hydrology of the area and the BP1 activities is likely to 
impact on the wetland just west of the BP1 site (See wetland delineation report). 

,~,~~-",,,_:~~,c:_~,~ ~:-TJ:lereforer,;th~'Site;;cji;;gfaded.:;apJ;~eing;;;cPf!Pediu[n::eqoJQg.i~alJlJn~t!QnaPQ;;~:~g§jti,vj1Y.;~: 
(Figure 5). The site is suitable for use as a borrow pit, providing that m 
measures as set out in this and other specialist reports are adhered to. 

"k"o',' > /' , .- : ,!~;.,.,:;:., - ':.' ,,; 
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8.2 Borrow Pit 2 

Borrow pit 2 (BP2) is situated directly adjacent to an existing borrow pit, 
approximately 40 km north of Ermelo and about 17km south of Hendrina, west of the 
N11. The borrow pit falls within the aDS 2629BB with a GPS coordinate: 
26°14'53.02"S; 29°49'39.27"E. The regional vegetation that BP2 is located in Eastern 
Highveld Grassland (Figure 2). According to the MBCP, BP2 is situated within an 
area classified as "Important and Necessary". Therefore, if this borrow pit is 
approved, it is important that the impact of BP2 is limited to a small area from the 
existing borrow pit, southwards towards the dirt road. 

The vegetation that will be impact~d on by the proposed BP2 was mostly in a natural 
state,f\lthoughJhe grassland sho\IV~gsi·gn§pfpastgrazing, the grass layer at the 
time of the study was moribund (accumulation of plant material) (Photograph 6). In 
addition, signs of the previous disturbances related to the existing borrow pit were 
visible as well as some plough lines east of tbe borrow pit. 

'·V:>_J:~'7'$~;,-,\·,y,o;,!..:W1E''''± '. "''&';: ,=:'<':';:''''-""P''..;;:'13o\,,_, .:" .• , ',',,_e, u .,"d." ,)h$,O . .,,;.,,,,;:,, ",'·:·"'-_·lI;'tf . .tn:H-"~'<'· ,-, i,> .. ,".:,t,'.· 

Photograph 6: Grassland vegetation at BP2 

The grass layer comprised of typical highveld grasses such as Themeda triandra 
(Bed Grass), Hyparrhenia hirta (Thatch Grass), Eragrostis chloromelas (Curly Leaf) 

'''~ ';:, ~; .... : "", 

~rr~t,.to a limited degree Tristachya leucotrhix (Hairy Trident Grass), Heteropogon 
dbHi:6rtlls (Spear Grass) and Eragrostis capensis (Heart-seed Love Grass). The forbs 
included Berkeya setifera (Rasperdisseldoring), Hermannia depressa (Rooi-opslag), 
Gebera viridifolia, Hibiscus aethiopicus, Pelargonium luridum and the weedy 
Plantago major (Broadleaf Ribwort). Additional species as well as medicinal plants 
species that were identified are listed in Appendix B. 

8.2.1 Plants of conservation concern 

At the time of this survey, no plants of conservation concern were identified at BP2. 
Species known to occur in the area and that could thus potentially occur are listed in 
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Appendix C. 

8.2.2 Pretected Plants 

No. plants pretected in terms ef the Mpumalanga Nature Censervatien Act, 1998 (Act 
No.. 10 ef 1998) were identified at the time ef the survey. Hewever, the grassland 
ceuld previde habitat to. the pretected genus Watsenia and G/adielus which might net 
have been in flewer and thus net neticed at the time ef the survey. The 
Envirenmental Management Plan (EMP) sheuld therefere incerperate a search and 
rescue eperatien prier to. the cemmencement ef activities. 

8.2.3 Alien Invasive Species 

The vegetCitien atE3R21f1~ludeaJ~ree invasivepIClnf~]~Re~D~lxB)~ All three are 
·· .... ·.c~7~"·'~··'···..,;·::':····p]Cl~~Jti~p~,~3~i~g~J'¥z.;1t~~~:~;ctti~t.~§b~9!d:;Q(:l,r~rri9i~~:;~ij~~fy:··:A~caCia ." mearsnii 

. .' ' ... (B~';kJ'w~ttJeI"c7rs7um'vu7asr~lgcOtchThistie) and' A;g~m~~e echreleua (Mexican 

Peppy). TheEMP sheuld inclUcil3 an alien invasive menitering plan to. prevent the 
: " .. ~-; . _ " - _}' i~ -'~~.>k~:;<Fr.%~I'"Wr, ' 

,. ~.".·;,,;,:.:,:=:~,,::,::,,:,~~~ad~,efiF*~~I3~,~sp~cies\~4~lo~t~~~di!?,~l;Irbeg·soils.ffom.where··it· ceuld spread into. 

...... ~ .. ,.,;.~;~~j~g§lDtJ.1rj~y~!~~.2~fi~;;,;s:,~c:.mo" .. ':';.0.~;.~$;;~~;;~;~~ .. ; 

~1J!l13~113a. tOP1nl3r natural areas, 
~~~;G~~BN4?f~9Pi'f~\t-~:';\:;:?:'::!h'£~<'~~;;~/!~;;:-"':~S:;",,} /:~< ""':\ ." : 

species of 
".9hit ceuld 
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Figure 6: Borrow Pit 2 vegetation sensitivity 
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8.3 Borrow Pit 3 (BP3) 
I 

Borrow pit 3 (BP3) is situated approximately 9 km south east of the town of Hendrina 
and east of the N11. The borrow pit falls within the aDS 2629B with a GPS 
coordinate: 26°12'50.42"S; 29°46'18.66"E. The Klein Olifants River flows directly 
west from BP2. The regional vegetation that BP3 is located in is Eastern Highveld 

Grassland (Figure 2). According to the MBCP, the footprint of the BP3 is within land 
classified as "Least concern". 

,,:the BP3 site comprised "grasslandcvegetatidnWhichwas 'beIng grated . The'/species 

cover abundance data indicated that dominant species between the sa, mple plots 
. ~".,j'.:':1.~':.;:::~'{'~::~:'."_'.". >.:.:.",2,<>:,,> '.: .. ~ ": . i:::: .. '::'~:.:<,~'-" ... ,;~<c,"._. " 

were not similar and a distinctiollqQu!d.Jhus bem~de.between grassland and moist 

grassland (Photograph 7). Th.e. 9IC3§§I~D9W.C3§lT1aioly dOrnillate<;l by Themeda 
triandra (Red Grass) and Harpochloa falx (Caterpillar Grass) while moist grassland 

patches were dominated by a Cyperus specie and the forbs Diclis reptans and 
Helichrysum aerionitens (Golden Everlasting) which prefers moist areas in 

~ .•• ;, _\'_'~._"_~'~ __ ' :i~;, ;"(.",. ," .. M·-"-"~""·';t.""""~" - ,",,~_ --. '" -, c' ."_.,,, _'~,.~'.'_."'", -' '""'''J-;:;-,,,,.o.-':;''-W",,,,,,''''_~~1.,,,,,,,,<~*,-,, "",,,,'k ":~'_'.' .. ",., -., ,,;.',,'!c;,--:''''··>P:'''.f?'.:;:''.'i-~,·''-_'·,_·h+,~A ",.p. 

, grasslands (Van Wyk & Malan, 1997). 

Photograph 7: Grassland vegetation at BP3 with moist grassland (right) 

E9[tion§Qf,t.he grassl.C3ncl.,ye,g~t§!iQ.n§J1Q.'tte9~§Jgn§.g,f.§,~x~re.gr§~io,g.with" q JOWRCi§el 
cover and plants such as Delosperma cf ashtonii and a patchy occurrence of 
Solanum incanum (Bitter Apple). Additional species as well as medicinal plants that 
were observed are listed in Appendix B. 

8.3.1 Plants of Conservation Concern 

At the time of this field survey, noplant§,of conservation concern were identified 
within the footprint or immediate surroundings of BP 3. 

8.3.2 Protected Plants 

Only one plant that is protected in terms of the Mpumalanga Nature Conservation 

Act, 1998 (Act No. 10 of 1998) was identified on the site namely the fern Cheilanthus 
cf hirta. However, the grassland could provide habitat to specimens of the protected 

genus Watsonia and Gladiolus which might not have been in flower and thus not 
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noticed at the time of the survey. The (EMP) should therefore incorporate a search 
and rescue operation during the flowering time of these species (November to 

I I 

March) prior to the commencement of activities. 

8.3.3 Alien and Invasive Plants 

No declared invasive plants were identified at the proposed site for BP3. 

8:'3;4"Ecofogical·Sensitivitv 

. Althoughthi~ borro,w pit is·proposed in an areaclassifiedaS;''!l:~~~f~~'~~~&rA~f:ln the 
MBCP,the.site comprjseJlatural'gras§l~md with somedeg'feEtfofc'gra"zjng'pf~ssure 

_'" • .,. ~~. ,_." •• ~ • ••• ". .. •• ," • • • ~ N - , -

····"··"·'''·':'ari'd~ist(lrb'an&e.;.:~AltHough,no···pr6feoted.plants'otherthan 'ttie~feni:ehelltintht1S;cf'hlrt8 
were identified during the field survey, the site contains moist gFa~sland indicative of 
a wetland system. The moist grassland has a low inherent resistance or resilience 

"c,:~;cL"'~'~~~_:~iH •• aftee;""faeteF&~il~~""t&"'Gonsieered'·ihipo~aA,t'''f.",,'t~e',maiRtel1aI1Ce of 

."'",'"'''''' 'f'tSi'i;;;"""~2\~~~~,~~~¥~;~Q~~i~~,,t~'~;R~g~l~nt~J>,t,m~,.I$I~i;Q:,,~ 
connected with other important ecological systems. Th 
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8.4 Borrow Pit 4 (BP4) 

Borrow pit 4 (BP4) is situated approximately 8 km west of the town of Hendrina on 
the R38. The borrow pit falls within the ODS 2629BA with a GPS coordinate: 
26°12'2.60"S; 29°38'52.31"E. BP3 is located in the regional vegetation, Eastern 
Highveld Grassland (Figure 2). According to the MBCP, the footprint of the BP4 is 
within land classified as "Least Concern". The area was historically ploughed 
although probably abandoned due to the possible high moisture content in the soil. 

The BP4 site comprised of moist grassland towards the eastern portion of the 
proposed area with a high occurrence of the moisture loving grass Setaria 
sphaceJata (Common Bristle Grass) and included sedges such as Fimbristylis 
cornp/anata and Cyperus species. In addition, the weedy Cente/la asiatica (Marsh 
Pennywort) were also identified within the moist grassland. Additional forbs included 
Helichrysum aerionitens (Golden Everlasting) which prefers moist areas in 

gFa?~~§D9,§Jy~n Wyk& Malan, 1997). 

The western portion comprised grassland vegetation which showed signs of some 
disturbances such as ploughing. The'grass~J4ayerincluded EragrostiscurvuJa, 

. ,, __ ... _··. __ ~'w_. __ ···" .. 

Hyparfhejji~f-nii1a (Thatcn Grass) and·· Setatiasphacelatc'f (Cofrrrnon Bristle Grass ) 
along with weedy forbs such as Datura strom onium, Plantago major (Large Leaf 

'H~bwort~,o·and·~Verbena bonariensis (Photograph 8). Additional species as well as 
medicinal plants that were observed are listed in Appendix B. 

Photograph 8: a) Moist grassland vegetation and b)gr.assland at BP4 

8.4.1 Plants of Conservation Concern 

At the time of this filed survey, no plants of conservation concern were identified 
within the footprint or immediate surroundings of BP4. Nonetheless, the site does 
provide suitable habitat for the Vulnerable Nerine platypetala (Appendix C). 
Therefore, prior to excavation at the borrow pit, the site must be surveyed within the 
flowering period of this plant (autumn) to determine its presence on the site. 
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8.4.2 Protected Plants 

No plants protected in terms of the Mpumalanga Nature Conserwation Act, 1998 (Act 
No. 10 of 1998) were identified on the site at the time of this field survey. However, 
the site does provide suitable habitat to the protected Nerine platypetala and Nerine 
gracilis. The EMP should therefore incorporate a search and rescue operation during 
the flowering time of this specie (February to March) prior to the commencement of 
activities. 

8.4.3 Alien and Invasive Plants 

No declared invasive plants were identified at the proposed site for BP4. 

8.4.4 Ecological Sensitivity 

This borrow pit is proposed in an area classified as "Least concern" in the MBCP and 
'due to the historic disturbances ()n thesite,~thevegetati()n was found to beef 

medium to low sensitivity. 

""'.-~- --~-"".--'--'" 
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9. IMPACT ASSESSMENT AND MITIGATION 
I 

Any development in a natural system will impact on the surrounding environment, 
usually in a negative way. The purpose of this phase of the study was therefore to 
identify and assess the significance of the impacts likely to arise during the road 
upgrade activities and borrow pits and provide a short description of the mitigation 
required so as to limit the impact of the proposed development on the natural 
environment. 

9.1 Assessment Criteria 

The environmental impacts are .as.sessed with mitigation measures (WMM) and 
without mitigation measures (WOMM) and the results presented in impact tables 
which summarise the assessment. Mitigation and management actions are also 

recommend~d ,with thE:)a~rn}~f.stQb.~r,1~jn9p,gRjtiX~. irnpgft~Jll1qrnil1tmJ.;?lQg.D~ga!Jx_@ 
impacts. 

In order to assess these ilTlpa~~s,t~,~P~~J:>()s~d developl"!1ent has been divid~9JrI!<:> 
two-project-phases,-"'namely=the=::constnrcttorr:'Sl1d"'opera-tion'phase::,'The"=crifeT18 
against which these activities were assessed are discussed below. 

9.1.1 Nature of the Impact 

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

expected to be. positive or negative. 

9.1.2 Extent of the Impact 

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

This provides an indication of whether the lifespan of the impact would be short term 
(0-5 years), medium term (6-10 years), long term (>10 years) or permanent. 

9.1.4 Intensity 

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

9.1.5 Probability of Occurrence 

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

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

9.2 Impact Assessment 

The possible impacts of the proposed road upgrade on road reserves and borrow pit 
vegetafron;' as well as surrounding areas are divided into two phases of acti~ities'; 
Construction phase and Operational phase of the proposed road upgrade activlti~$. 
Table 4 and Table 5 list a summary of the possible risks that could occUr Withtrfthe 
two phases. 

Table 4: Potential Impacts during the Construction Phase of the proposed rO;slQUpgrade 

, actiyities.,,::.. . .... . ... 

IC,:··~~,;,~~:!~~(~:~i~Jiii~~~i~:~",~~~:;.,·i~~,i;t~IIF-~:~:::';:'i,~,<;;':;;·::::;::~~::;:~i:;:::':;,~~:;:';r5;;;;:iT~i;:::':;,t'2.gi;:S;~;;;;:.~~~~J!;;;:,;:~:::;:.!s::;::·J(;:::':;:c.~.'~;,~·O;:;::;;:;Jt:·~;i:~l!!,~~lt~~~~~;~!f,~,~~~B ••• ,.~ 
..-.,.._.J~struction of natural habitat and: Construction workers and -: Grasslands, moist . 

-C"I"":::?"",;=9!tK=~;:~:_::~j ~{~~~f~- .......•• _._ ........... j!~JE:q- riparian 

I IJ:~posu.r~@oD~~ •• ~!t~~!:~~~[§~~~~~_'"._..JL~~~~ .. _-==-
" Destruction of' plants 'of I Constructiohworkers and - Localities of plants i 

, ! 
conservation concern as well as! activities; confirmed to occur as well I 

I 1 

protected plant species Borrow pits as suitable habitat for I 
plants that has the! 

, ................ _ •.•• ,.0 .. J:>0t:.ntj.altc) Orq~r>.2.;;:;"~~;;"':! 

Table 5: Potential impacts during the Operational Phase of the proposed devefl:)Rrnent!'5:\ 

C.. . ..... ~~~~~~~~·,~i:~~~:~·~.:·',':~:~··~::';C.~~~~~.~~!.~.~~,~i~.~ •. ',."' •••. " .:C~]ift·"'''·¥':i' ;"E'~:"7- £' .," ",1 

I Possible increase in exotic q Alien invasive plants " - .. 

r Deterioration of the natural 
veget~tioh~ridthesubsecjuent loss 
of theecological'fur1ction of the 
vegetation (e.g.s0i1"",ar::lli water 
retention) 

Strategic Environmental Focus (Pty) Ltd 

spreadingJQ djqtprbeq ,soils 
_"'~_ ".'_"'~~_~'.'~_ ~~~.~.~ n •• _ '" "~"_~'""_ •• ~"._. "'~ _ ,,~~. , ••• _._ 

Un-rehabilitated borrow pits • 
that become invaded by 
weedy plant spech~'s 

Grasslal'lo 
9ra$Sland's~ 
sites .... 
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9.2.1 Construction Phase 

9.2.1a Destruction of Natural Habitat 

·i'--'-"'--lm-'p;....;ac"'-t-.. ·-'J~_~He:]:~nt i Dumtion ImMSI~j::;~:j~j'EJI Conf~ence 

Destructien 
of natural 

" - " - 'I Definite i I Road I Road f High 

r~$erve + r@,~rve 
Medium I Me9ium 

Gr~sslands, I Kead 

mo!~t I .reserves reserves: re$erves: . 

tQ~i~h~J:t9Lbw 
I 

habitat and grasslands ! and Shert Medium 
changes to . and Jipatii3n4, bo[tow.· term to low' 
seil areas. . [pits as 

structure I· wella$ Borrow 
access pits: 
reads Medium II Medium 

Description of Impact 

.:.~:.~~;~~~.;~rr~r:p!~]!'!~!;~~~!.[~.~~!!~in~~«pl~~~t~~~~~Xr~Fi;;~f~~'t~I~~~~~~~~r:l~. 
vegetationifrom'lheroadreserves, whereas' the . b()rrowpltvegetaHon"ran~iefrom 
secondary to primary grassland that will be removed. In addition, both the road 

x'reseiVes'~rid ····someo "boFt6W·'pits "wilt involve' the 'removal i'orarteratlol1''df''''ft(ois! 
grassland vegetation. The primary grassland and moist grasslands are of high 
ecological sensitivity as they are habitat to plants of conservation concern and any 
negligent activities could impact on the habitat and thus future persistence of these 
plant speci,e~ 

Mitigation Measure >i;~~h~;;;,;:,~~i:~,i; 
Topsoil and vegetation (roa~Krj~erves and borrow pits)~;~tp};; 
• Retain ,,~getati9naIl~Jt'§9il in position for as long aSRQ§:~,il~.I~'1 r~T9'11in.g .ii •. ;';' .• "".,',; 

immediatelyah~adof construction / earthworks in that area (DWAFi'~QQ&)~·.; 
'T'" ·'····Ahead .. ,of,~att:constrl1ction'·arTd'borrbwing~c·'strip ·tne'avai labl'&iops6tI':'f8Yer~and- .. 

• 
~!gg,~p!I~;~tg(I~~rM~~in rehabilitation (adapted from: DWAF,~q9?t .. " ... 
jr;:ifAi.~§~i~ailBi~~~~lf~gnliable' topsoil layer, ,stflpi:tN~~;~pe~tt1i~~1~:~()O;rffffi::af;',' 
soil (DWAF, 2005). 

• Strip and stockpile herbaceous vegetation, overlying grass 
organic matter along with the topsoil. 

• Do not '~trfpJop~oil when it is wet as compaction could occur. 

• Stor~$tl"ipp~d topsoil in an approved location and in an apgp", 
later teGs9'Jr:t:'fhe:'re-nabilitation process. ·""'C·:""'· 

• Make use of existing roads and tracks where feasible, rather than creating new 
routes through vegetated areas. 

• Avoid routes through drainage lines and riparian zones wherever pOSSible., 
Where access through drainage lines and riparian zones is unavoidable, only 
one road is permitted, constructed perpendicular to the drainage line. Avoid 
roads that follow drainage lines within the floodplain. 
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Where the road upgrade will cross highly sensitive areas the following mitigation 
measures are applicable: 

, I 

• The mitigation measures as set out by the wetland and aquatic assessment 
reports (SEF, 2011; SEF, 2010) should strictly be adhered to. 

• Runoff from roads must be managed to avoid erosion and pollution problems. 
• Regularly remove topsoil (and other material) accumulated in side drains of 

roadways to keep these open and functional (DWAF, 2005). 

• Clear up any gravel or cement spillage on roads. 

• Slight deviations of alignment must be permitted, so as to avoid plant 
populations of conservation concern (DWAF, 2005). 

• Where the plants of conservation concern and protected plants are deemed to 
be under threat from the construction activity, the plants should be removed by 
a suitably qualified specialist and replanted as .part of vegetation rehabilitation 
after the construction (Note, these plants may only be removed with the 
permission of the local authority, MDEDET). 

• All threatened and protected plants that .occur in close proximity to the 
proposed activities, although not directly impacted upon by the proposed 
activities (e.g. not within the borrow pit or access road foot prints) must be 

cordoned off (permeable fencing) as~~p:~9. areas~~r.i.~~Jh~, S9D,~!E~~tion 
period .. 

9.2: 1 b Exposure of the site to erosion 

[~p;~_jLrE_;te~t[~~i~~~r~~e~;HT:~-=:-_.'··· 
-, I I _ 

Exposure ·1 Road 'I Site 
of the i verges 
whole site and 

Medium 

to erosion 

Description of Impact 
clheremoval of the surface vegetation will cause exposed soil conditions where 
rainfall and high winds can cause mechanical erosion. 

Mitigation Measure 

• Establish and maintain fire breaks around the Work Sites as veld fires in the 
wrong season can cause loss of species and subsequent soil erosion where 
vegetation was destroyed; 

• An ecologically sound, storm water management plan must be implemented 
during construction; and 

• Remove only the vegetation where essential for upgrading activities to continue 
and do not allow any disturbance to the adjoining natural vegetation cover. 
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9.2.1 c Destruction of the Threatened and Protected Plant Species 

... .~- -. 

i[~::_ .. il __ SH·._il_:~.j _:;;~:;f_w~~;r:~MJr-~._c_on_f_id_en_c_e...., 
II Destruction Rocky Probable irli9h :.'1 Medium II High 
. of Grassland i I 

threatened i ! 
and 
protected 
plants 

Description of Impact 
The road upgrade activities will affect the habitat of plants of conservation concern 
ahdpfoteded plant species. In additibn,theplants could becbrnedama'ged6r 
removed during construction. Furthermore, the suitable habitat for plants that has the 
potential to occur could also be destroyed, limiting the changes of persistence of the 

,~"."" .. ".,. """"~11lant'S'l1e'Cies'i n the 'area. 

Mitigation Measure 

..... ...•. ..~CoristrUCti(jnwbrkersrriaynbllarnperbrr:emove:theseplal1ts~aridh~ltHermay. 
anyone collect seed from the plants without permission from the local authority 
(MDEDET). 

• All threatened and protected plants that occur in close proximity to the 
proposed activities, although not directlyir11pacted upon by the proposed 
activities (e.g. not within the borrow pit or access road foot prints) must be 
cordoned off (permeable fencing) as no-go areas during the construction 
period. This is maihly releVant to the road reserve c:losetb Ermel6 where two 
Protected plant species were identified, and the grasslands around the borrow 
pits. 

• Where the plants of conservation concern and protected plants are deemed to 
be under threat from the construction activity, the plants should be removed by 
a suitably qualified specialist and replanted as part of vegetation rehabilitation 
after the construction (Note, these plants may only be removed with the 

"pe.tm.ission oftJle lo,cal a"ttu~r:ity)"Jna.q.g.i!19J)Jb§ J()Howing is recommended 
"(D~;t(P, '2005): 

1. Aloes and bulbous plants may be transplanted at any time of the year, 
although the winter months are preferred. 

2. Minimise disturbance of the soil and the remaining roots in the rootball 
during the lifting, moving and or transportation of all species. 

3. Wrap the rootball in Hessian or in plastic sheeting to retain the soil 
and to keep the rootball moist. 

4. Plant aloes and bulbs in similar soil conditions and to the same depth 
as in their original position. and 

5. Water aloes and bulbs once directly after transplanting to settle the 
soil. 

• Establish and maintain fire breaks around the Work Sites to prevent veld fires 
as burning in the wrong season could have detrimental effects these plant 
species. Like deciduous trees, the energy from bulb leaves are relocated to the 
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• 

• 

bulb during the late autumn and the leaves die back. The energy stored within 
the bulb during winter is essential for new growth and flowering early in spring 
when rainfall is still low. Thus, if the leaves are burnt during summer, it could 
influence the bulbs ability to store energy during winter and subsequently affect 
new growth in spring and the plants future survival. 

An Ecological Management Plan must be compiled by a suitably qualified 
ecologist and must: 

- Ensure the persistence of the Plants of conservation concern along the 
road during and post construction (monitor for at least one growing season 
after construction is complete); 
- Minimise artificial edge effects (e.g. water runoff from the road upgrade 
activities and application of chemicals); 

- Result in a report back to the Department on during and after construction (at 
least one growing season). 

An Environmental Control Officer must be appointed to oversee mitigation 
,measures during the construction and will be responsible for the monitoring and 
auditing of contractor's compliance\,vifh the conditions of the Ecological 
Management Plan. 

9.2.2 Operational Phase 

9.2.2a Possible increase in exotic vegetation 

Confidence :L:J" Impact . :l;""'sit;'~',~~[, D~;;ti~h'~ i~t~n;ity'- "P~~b~~ilitY It. Signific.~nce , , t ' I 1 I , 

I .• '_ '. __ .... ,', •. ~ ___ .. , . L.... ,~_.... ., .. : .. . ............... 1 ~_.. .. .... .J ."~~~~~~:~~~..J L.~~~~ . j [~~.~ ... I .....•..•..• .1 

if Possible q All Sites 
iI incr~ase in 

exotic 
vegetation 

, ~1.1 Medium) . Probable I Medium .! •. ll6W ; . q Mediurl'· . ,i" 

, ; ~ , 
i ' . 

j: i 

Medium 
term 

"_,, ,1._,.. ~_ .J 
---_._-_._--

Description of Impact 
Alien invasive plants species that occur in the area could spread into disturbed ~oIls 
where they will out-compete indigenous vegetation and could eventually form 
dominant stands. 

Mitigation Measure 

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

• Remove alien invasive plants in planned phases (e.g. working on light 
infestations first) and maintain control via regular follow ups. 

• Monitor all sites disturbed by construction activities for colonisation by exotics 
or invasive plants and control these as they emerge. 

• Follow manufacturers instruction when using chemical methods, especially in 
terms of quantities, time of application etc. 

• Ensure that only properly trained people handle and make use of chemicals. 
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• Dispose of the eradicated plant material at an approved solid waste disposal 
site. If no toxic sprays or persistent poiso~s were used during eradication, then 
the wood may be sold or donated. 

• Rehabilitate all identified areas as soon as practically possible, utilising 
specified methods and species. 

• In addition, only indigenous plant species naturally occurring in the area should 
used during the rehabilitation of the areas affected by the construction 
activities. 

9.2.2b Deterioration of the natural vegetation and subsequent loss of the vegetation 
· ... .•.. ...•.•... .. , .. ':.::::.:....:::.... . .. , ....................... ~ ......... .•.•.. ..... .• ". " •••• .•. . .......... " .•.. '''1 

:~rSite i Extent. ""1.1 
Duration Intensity :;obability if- wsi~OnM'~fMI~rWM .... M :' Confidence 

:1' .. ' I :'i occurrenc : ! ! 
~ ~,_ y ~~ ~ ~~ "-' '""~"'"~~.""."~_.~,,>',,...""~~n_.j ~".,~"",.,~"',,''''',,.,,'' ~ ~ ,. '"~ " .,.. ~~""'" ~ ~l ~~ ~ _) _; 

Large !I Whole II Site and II II Probably !I High II Medium ! '-1 -:-:H,-igh,------, 
volumes 
of water 
that 
could 
wash 
aW8'jsoil 
and 
vegetatio 
n 

site 

Description of Impact 
Un-rehabilitated borrow pits could become invaded by weedy plant species. In 
addition, the lackot rehabilitatioR:cQuldlead to, the deterioration of the natural 

. " ---·:~:;tT,~1':~~~!~~N~t~~,: -~,,;.~-- , ._., -.e_-:~;J;~ft~{~~;:',;;;"'_ 

vegetation and the subsequent IdS$;:QfiJ~~:ecological f~trQtt~r1 :qf the vegetation such 
as soil and water retention. 

Mitigation Measure 

• After the use of the borrowpit,thelandmust be cleared of rubbish and all parts 
ofthe land shall b'e left in a conditionaselo$'e;~i:§:possible tothatpriortouse. 

• Ensure that work doe.s. oot 
plan, Jrom one area to the 

!~,a fixed 

• Avoid stripping material to bElGJI5ek:This limits reh~ilfattonpotential for these 
di~j;.W.fP0./·_~, - "'9.W:J>I':Wi~~~tfJ 

areas. Leave a thin layer of bedrock where pos~rpl~; 

• Minimise the flow of any surface water orflQOBwater into borrow areas. Where 
necessary protect borrow areas bY;:~.11 earth berm or sandbag system to deflect 
clean surface runoff away fromth'e"~xcavations. 

• Allow for the natural free drainage of borrow areas. All borrow areas must be 
drained unless otherwise specified (DAWF, 2005). 

• Ideally, no stockpiling should take place at the extraction point: material must 
be loaded directly from the screens onto trucks and transported to the 
construction site. 

• Plan the location of dump sites within the borrow area taking into account the 
progression of borrow activities and the potential for rehabilitation (Figure 9). 
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• Control the type of material imported to ensure that soil contamination does not 
occur and bury coarse material incapable of supporting vegetation beneath the 

, I 

finer material. 

• Backfill inert rubble in layers of not more than 1 m, level and compact. Proceed 
in this manner until the level of backfilling has been reached and then cover the 
site with a layer of fine overburden at least 500mm thick, followed by a layer of 
topsoil at least 200mm thick (Figure 10; Figure 11) 

• No residue or substance which causes or is likely to cause pollution of a water 
resource may be placed in the workings of any underground or opencast mine 
excavation, prospecting diggings, pit or any other excavation. 

• Topsoil stripped from the surface shall be used for final cover to recontoured 
slopes where practicable. Non usable material including overburden, 
screenings and rocks, should be placed in the pit bottom and covered with the 
previously stripped topsoil. 

• Grassing must be undertaken by a suitably qualified Contractor, making use of 
the~pproeriate equipme~t via sodding or hydroseeding (Hydroseeding .~rltails 
adding a specified seed mix to a slurry containing water and other approved 
malerials to enhance plant growth potential. Thisinixture is applied by means 
,ofa.$praying device onto the prepared ground areas to be seeded). 

• . Hydroseeding'wfiha winter mix wf!lonlyhe specifiecfwhere re-grassing is 
urgent, and cannot wait for the summer. 

'W'-Plantingand re-plantin~vof plants removed prior to commencement of the 
bbrrov./piUroad upgrade should preferably be done during the rainy season. 

• Allow for a maintenance period of one year following practical completion, 
unless otherwise specified. 

..• ' Cordon off areas that are under rehabil!tCl.~9r}Cl~no-:go areas using danger tape 
and steel droppers. If necessary, these areas should be fenced off to prevent 
vehicular, pedestrian and livestock access. 

• Delay the re-introduction of stock to all rehabilitation areas until an acceptable 
level of re-vegetation has been reached. Fencing may be used, or the area 
may be covered by branches. 

i Bare-areas that show no specified vegetation-growth "after three'mohthsof the 
Rehabilitation Work are to be spread with addition.aItQP~oil, ripped to a depth of 

'''~,~-... -'"'~-" " ~' ',' '·:.\~,~"C·;,'f';"""";~'c>':.;,;;c,;:ii';GI1:;'f'~"",,,,,"';" c..:"~ ,',:,:~,,;.'; \~'\h' ,,:,..... . ••. , ;,"",' • 

JOOmm and re-planted, re-sodded, re~han:d'sowii(;Ci~~f~~I;i¥droseeded~ 

• Once the site is reclaimed any fences where th~~jilfJ.£ti!!s:hClU,R~!~m,Ov~~ to 
permit re-vegetation. .. ·'.f'\"~~1¥1"\?i;~~'.':.':'" 
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Figure 9: An example of incremental development of a borrow pit (DWAF, 2005) 
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Figure 10: Typical lifecycle of a borrow pit operation showing a fully rehabilitated site at the 
end of works (DWAF, 2005) 
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~t.am:.Iw""' 
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In terms of the vegetation composition, the areas that will be affected by the road 
upgrade activities comprise areas of low and medium to high sensitivity. The higher 
sensitivity rati~g~.J~Je either as a result of the occurrence of plants of conservation 
concer'ff;,~prQteqt~a·l}lcmts and/or moist grasslands and riparian areas that have a 
high ecolo{iicai'fu~2fion iii the landscape. 

The road upgrade activities along the N11 from Hendrina to Ermelo are proposed to 
impact on the existing road reserves which are mostly colonised by typical grassland 
vegetation and in a secondary to sub-climax state. However, the route will also 
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traverse trough moist grasslands and streams which are habitat to protected plant 
species. Where the upgrade activities occur within the moist grasslands and streams, 
the mitigation measures must be strictly applied in order to limit destruction to these 
habitats. 

Borrow pit 1 and 2 are situated within medium sensitivities, whereas Borrow pit 3 is 
rated as being of medium to high ecological sensitivity due to its proximity to the 
Klein Olifants, as well as the occurrence of moist grasslands (wetlands) -. BP4 
comprised of disturbed vegetation and is classified as medium to low sensitivity. 
However, the' borrow pit activities should refrain from impacting on the wetland area 
that stretches eastward from the site. 
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12. GLOSSARY OF TERMS 

Alien species 

Biodiversity 

Biome 

Buffer zone 

Climax 
community 

Conservation 

Conservation 
concern 
(Plants of .. ) 

Conservation 
status 

Community 

Critically 
Endangered 

i 

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

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

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

A collar of land that filters edge effects. 

The presumed en point of successional sequence; a community that 
has reached a steady state,the most mature and fully developed 
vegetation that an ecosystem can achieve under the prevailing 
conditions. It is reached after a sequence of changes in the ecosystem, 
known as sl:lccession. Once climax vegetation develops, the changes 
are at a minimum and the vegetation is in dynamiC equilibrium with its 
environment. 
Very few places show a true climax because physical environments are 
constantly changing so that ecosystems are always seeking to adjust to 
the new conditions through the process of succession. 

The management of the biosphere so. that it may yield the greatest 
sustainable benefit to present generation while maintaining its potential 
to meet the needs and aspirations of future generations. The wise use 
of natural resources to prevent loss of ecosystems function and 
integrity. 

A plant taxon is of conservation concern when it is considered to be 
threatened, or close to becoming threatened with extinction and 
ther~foreclal)~ified as Critically Endangered, Endangered, Vulnerable 
or Near Threatened 

An indicator of the likelihood of that species remaining extant either in 
the present day or the near future. Many factors are taken into account 
when assessing the conservation status of a species: not simply the 
number remaining, but the overall increase or decrease in the 
population over time, breeding success rates, known threats, and so 
on. 

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

A taxon is Critically Endangered when it is facing an extremely high risk 
of extinction in the wild in the immediate future 
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Eco~ystem 

Ecological 
Corridors 

Edge effect 

Endangered 

Endemic 

Exotic species 

Fauna 

Flora 

Forb 

Habitat 

Indigenous 

Invasive species 

Mitigation 

Protected Plant 

Threatened 

Red Data 

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

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

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

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

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

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

The animal life of a region. 

The plant life of a region. 

A herbaceous plant other than grasses. 

Type of environment in which plants and animals live 

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

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

The implementation of practical measures to reduce;§dvE§rse impacts 

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

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

A list of species, fauna and flora that require environmental protection. 
Based on the IUCN definitions 
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Species diversity A measure of the number and relative abundance of species 

I 

Species richness The number of species in an area or habitat 

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

Vulnerable 

Vulnerable 
ecosystem 

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

Ecosystems that have a high risk of undergoing significant degradation 
of ecological structure, function or composition as a result of human 
intervention,. although. th.ey .are not critically endangered ecosystems or 
endangered ecosystems 
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13. APPENDICES 

I~~~en~ix ~....i td~~~hOdOlogy 
I App~ndi~ .. ~:.jt~.I.~~t~ ~?~~ies identified. H 

I. A .. ppendix C: i Threatened plant species that occur and potentially occur on the 
site 

,--,.,,,. ., " <" ''" -~ ~"., 
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APPENDIX A: METHODOLOGY 

A1. Desktop analysis and literature review 
The description of the regional vegetation relied on literature from Mucina & 

Rutherford (2006). Plant names follow Van Wyk & Van Wyk (1997), Van Wyk & 

Malan (1997), Pooley (199B), Henderson (2001) and Van Oudtshoorn (2002). 

Information regarding plant species of conservation concern that occur within the 

quarter degree square that the proposed activities are situated within, were obtained 

from the Mpumalanga Parks and Tourism Agency (MPTA) database. In addition, the 

Red List of Southern African Plants (Raimondo, et aI, 2009) was also consulted in 

order to determine th~,P5)&stpiHty of any additional species that could potentially 
occur. 

A2. Field survey 

N11 Road reserve between Hendrina and Ermelo 

The vegetation assessment and sampling along the N11 road section between 

Hendrina ~nd Ermelo were mainly focussed on areas where intact vegetation was 

expeCtedwrthemCphasis on riparian areas,wetlands and other potential habitats for 

plants of conservation concern. Transects were walked within sampling areas along 

·theroad section to be upgraded-in order to determine the plant species that occur 

within the road reserve. Transects were walked within the perceived habitat types on 

the site, concentrating on moving through environmental gradients encountered 

within the habitat type in order to identify species and communities. This was 

continued ,until few to n0r1~w$pecies were encountered. Habitat andpgtential 
habitat for plants of conservation concern were mapped. Any additional information 

on any other feature thought to?~!i'·eeologiCal significance within the .;~i!iji~lFh~~~ 
fauna or evidence of f~~~,~IJ;;'$Oil type, altitude, erosion, ~~ck¥i~t~v:~r~ 
alien/exotic/invasive pl~nt~i::"~iiti1~~j~~me presence of plant species 0(~~9J1§~l'giti9Q 
concern and/or their habitat was' also recorded. 

Borrow pits 

The proposed sites for the borrow pits as well as a buffer area of approxim~TQ'\I 
'~i,\iii~t~' 

were surveyed. Satellite images (<-1~.iCirth, 2010) were used to 
relatively homogeneous units within%_.lI,~atrhese units were sa 

,~~~~X4~~~~~~f:~~~~J'f"Oc~'~;;,~, ,"~', , 

the survey (Figure 1) by walkingffal1seGts and concentrating on moving 

environmental gradients in order to identify species and communities. This was 

continued until few to no new species were encountered. In addition, the cover 

abundance of plant species within sample plots was recorded according to the 

Braun-Blanquet cover abundance scale (Brown & Bezuidenhout, 2000). An area that 

best representedtliErcOrrfmtlqi!Kw~plo~~.te9 and the minimal area for samplirlg was 

determined (the smalle'stare~·:w!l;tifl:Wfif~ll;the'§pecies of the community were 
adequately represented). THemirlrft1Eiljaf~c;r:was de.termined by a species-area curve 
and concluded on Bm x Bm. ". j!';;'l;F;;;'i"j;;:;::'j' 
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A species-area curve was compiled by placing larger and larger plots on the ground 
in such a way that .each larger plot encompassed all the smaller ones, an 

I I 

arrangement called nested plots (Barbour et ai, 1987; Figure 2). As each larger plot 
was located, a list of additional species encountered was created. A point of 
'diminishing return' was reached, beyond which increasing the plot area results in the 
addition of only a few more species. The point on the curve where the slope most 
rapidly approaches the horizontal is called the minimal area (Figure 2). Because this 
definition of minimal area is subjective, some define it instead as that area which 
contains some standard fraction of the total flora of a stand, for example, 95%. The 
'ffioSt'reeentlyproposed solution is to plot the similarity between plots as plot size 
increases. Minimal area is thought by some ecologists to be an important community 
trait that is just as characteristic of a community type as the species that make it up. 

1m 

6 
5 

a 

7 

'"'~~~~~~~'" 

9 

Figure 2: A system of nested plots for determining minimal area (Mueller-Dam bois & 
1974). 

Om' O.Sm' 1m' 4m' 16m' 36m' 64m' 100m' 

Figure 3: Species-area curve for the study area 

Cover was placed in one of seven categories by a visual estimate (Table 1). Braun­
Blanquet and others recognise that plant cover is very heterogeneous from point to 
point and from time to time even within a small stand. The range of percentage points 
within each class allows for each observer's deviance from the correct cover 
percentage. 
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Table 1: Braun-Blanquet Cover classes (Mueller-Dombois & Ellenberg, 1974) . 

• Individ.uals occurring only once; cover ignored and assumed to be insignificant. 
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APPENDIX B: PLANTS IDENTIFIED ON THE SITE 
Plants in RED = Threatened or Declining 

(P) Protected species (EN) Endangered (0) Declining (M) Wsed medicinally 

503928 
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: [ Haplocarpa S~~EO'~ClJ~L... .. ~ .......... 1 [l~~~~I~O'.O'~~O'~~!~..._ .. ~,iJ L.~!:.~~~~.~~.~L~!~.'J.i!!.~<?l~!El~~.e.~_ .. _ ... .J L. __ . .?.<.._ .. ..i [_._ ..... .i '" ....... . 

;[Helichrysu~ .. ~~'-~.~~it~.:~ .. (~~ __ ........... _ .. ll.~~.~:::.~:~~~t_i:.= .. __ ._ ... ,. __ ... J_=-~~:~.~.'_~:~~.::~I.Y .. ~: .. ~i~~~~~:~ .. Jl_ .... _ ........... _ .... \ LJOLJe 
: L H'!.lic~ry~u.'!' p'[I!o.~f!.IIu.,!!J.~.L .... _ ..... ...j I .. w .... .. _.. ... M ......... ~._.~,L_J L~~~~~!_o~Il!I!~l.~:~._ ............ _ ....... _ . ...1 l ... w...c_ .......... .l L ... .?.< .... ..! L ............. : [ .. w.w ••• ~ • .J L. ............. . 
• L.'!f!lic~r,y~U.'!!!l!Jl!:l~?~!!!!!.J~l __ ....... J L .. _._ .. _ .. M._ ....... _ ... _ .... ~.~ .•• L_J Lg!2~~~~~mit_~.~~~ __ .. w._. __ j L.~.~ __ .J L~_ ... _j L .. _~._._.: L .. _ .......... J L_w ................ ' 
'1.'!f!r,'!'a'!niCl .. ~fJP!'!.~~~ .. w._ ... ... __ .w •• J L~~~e!~~_f:1_e:~~?_~~!~._._,-+ .. J 1_~~~~~~~J.~ .. !~~!!1El.~.~ .. ~~~~~ .... __ ... _.J L._ ...... __ .... __ l [_ ... ~._ .. j t~._~ ...... i l ___ ?.< ... .J ;:=:=~ 
.,. l2er'!'a.'!'2iC!.tr~'!~.v.ClCl!fJ!!~[~ ... _._ ........... j l ... w ..... _ ...... ___ .. _ .. _ .... _. ___ ~.LJ [_~!!~~~.~~._~ .. ___ ..... _ ... _._ ....... w. ___ .w_J 1._ .... ~_ ... w.~._J L.2< .. _J [ ......... _.: L __ .?.< .... J L ................... ] 

'I·~:;:~; ~~!;~~=--=t=-j[==_~-==:====::tt-JE~~~.;;j~b-~~~~===jf:~==EIJt=~~.·~jc==:jl=:~:jf:::: 
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Workpackage 2 Hendrina-Ermelo: Vegetation Assessment 503928 

1- •....... =s~:i:~~~~_-}jE2~::tri1=L1j1.ECj.::jt~I~lj~~~A:ijtrle:2 •• 11. -SP3 .li SP 
4 .• 

I HibiSCUS.~USillUS .... _ .. . _...._1 t.~_ .. _ .. _ .. _._. ___ .. ~ __ .~ .. _._~._J 1l~~~~~~~r~_ .. i~_1~n~~I~~~_~ _____ : I_. __ ~_.~._m ___ .ll.~ .. ~ __ .: D C-.. -~ C·-
~. [_J:lyp()~i.~~r.~~~t~~JIII1L.~ ... ~ __ . __ ._ ... ; L~~~.~~.!I.?~.~~~r.:£I~~~r:..J O~E~~_S!<:'_r:~j_~~_._~ __ ._.~~ .. _. __ .. _ ....... _j L.~ ........ ____ ._ ... j L .. ~~ .. _J l ~._ .... _.J 1,-.. _.~ .. __ ,--__ 
. L l!.ye()~~~.!!.!'!!..~~()~~!!!c:'~'!~JP1JP1IIL.J L~!~E~~.~()~~~. __ .~ ___ ..... _~ ... _J [G~!!~~~L ___ .. _._ .... L_ .. _. __ . __ ... _..J 1 __ ._ .... _ .. ____ .j L .. :.!_ ...... i I.._...._J ,--__ r----
; 1 .. J:lYE()~!~r~fJl~l!.~<:,JIII1J_ .. ____ ...... ____ .j L~~f!~,"!~Jp_ .... ~ __ .. _ .. __ .. _ .. ____ J [;~~~_~'V_~~.:~_~J:~~~~~9.~~~.- ... j L .. __ ... __ ~._. ___ .. j I_ ... ~._ ... _ .. .1 L .. 2< ....... .1 

ilE~;fErs~~~:~···~t~~~~~~:=~;~~j~E~z===~==J==~== __ ~t=~~ji~-~i:-Frl,-.• ----. 
I ~;~::;;;;;;~~~a:~~(~~J!_O:::~ed~h:t :~k~ ___ ~~_~I~~~:n~ m::h~_ ... _J~-~ .. --'PP~FI 
iil~~;~~~~-~:::~~~-Jr~~~-~~~~~~~=]~:i~:~~L~j~=j[-;~.~=:l=~~Ji==~~_iff.,i . · •.• 1 

ij Monopsis decipiens (M): , (Also known as lobelia) \~:~s~~nd, often in seasonally moist 1\ T--:n~\1 

'1~;~;~~~Z~i~~~.~~==:lf~~~~~~~~====]~;~~~~~:==~=ll==~==,[ij[~ ·X-· ··]f.····
x
· ·.:1.·. .1 

11_~7~~~~~jPfl:')~~J~,;i~F,,~~=-==~=-==jl~~:~==~=~=~ ...... :[ :-~=~.:' I=-:~-: ·.·1l=~X:=!I·.. X .• 1'-1 __ _ 

:1 Pentanissia prunelloides (M) ". ;,;,:r, Broad-leaved Pentanissia .';~~~~ ~~~~r~7~:~i~9 moist :1 ·1 .' T----~r_x_I 
.,,~ .. , ..... , ."." __ ._. __ ~_~ ..... ~ ... , __ .. _ .... ,., ....... , .. _., __ .,' ' _., ,. ___ L~_~, ........ ,.~~. __ ~ ___ ,._.,~ __ . ___ .. ~_., ... _ .. , .. , , .. , __ ... ,_~._.-' ... __ .. _._ ....... _, .. , ,~ .. , .......... ,.,_ .. " ., ......... , ..... ,. . ... ~' ... ' 
, Plantago lanceolata (M) . .. Narrow-leaved Plantain ! ,;I~~~~~.ced weed, usua!,y in disturbed It X :cnnr_x_ 

< Jh "_.~ ~"_<_,_,_. ,~_ ,.,~.,~,._" •• _.~~_, ___ • __ ."."~ __ ~.~_ •• _.~__ • __ • __ .-,--_....-....-.0 ~. __ ~ __ ~_, .. ___ .. ___ ."'~_~. ___ ~_~~_, __ ~~" ... _.~ ___ ~ P~-~,.--~~~.--_._~ ___ ~_~'1' .... -r~ •. ~_, __ .• ~I+;.-.,..~M" __ ~_~ __ ~~"~"' •• ," ___ ".: , •••• _ .. ~_ ~ __ .,~.,~~ .~~ .. ____ .-J _... , ___ ~!; .... -_-_*J ''" ,"'. ____ < •• »_.,. _n ,. ,~ __ ~ _. ___ '". ,, __ ~ __ .. , _ c_", ,',"'. ,_ " _." " 

·l,~~~~=::::=:ty=~~~:.... . ... ___ m_.J[~~:.:~.~~.~=:::~_ ... ,.~._._._ ... !~;.~~~.~m~i:.~::~:~~:.,~~~m~i:_~.amp 'f. __ ._ ... !l ... _, .. !I ......................... J~L, 
I Scabiosa columbaria (M) II Wild Scabiosa ,~:k~~U~~~:~~st places and around :\ ,n~r---~ 
••. H.' .. m ....••. _.~ ...... , ..•. _ .. '.~._.m.' ...•. , ... ,._..........•. ..m'm ••.•.. _ .....•.••••..• " •.•• '._H •• '.' .. _ •.• ,_~ .• , • .••. , .• _ .•..• _ •.. ,., •... _ •..••. ~ •••••. _._._ ••.. ~." .•. _,_ •..••••..••. -'-H, ....•. _ •••.... .,._ .•• ~. ___ ..• ,_ .• i •• _ .••.•• m" __ • _, • _, __ •• ,.. • • 
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... . .. _~~:~=-;~~~r~~i:=:~::J[~:r~~f~~~~I1f~JJr:Jr!£JEJEJ 
L§~.iJCl~ClIe.t()~tYJ~L .... ~~ .... _ .. ~ .. ~L'_'~hJ L __ ~'_M ____ '_ 'h, ___ ,_~ __ ,~,_,_,",_LJ L~rE.~lLch~~§!d~!Yl!lI!!2!§.Lxte.i1_~ .. _j L_._~.~~. __ J L' __ ~M .. _.J L'M' __ ~'M.J L_ ... _~ __ .~J IM_ X 

l. i:;;:;;od~~~~d~~~tt~j[~=~=:·::=:·==j~~~":d=~=::===lC=Jt=~:~=Jt:~t~=tJr-I-_ .... -------
·1 ... ~e~~c;i(J e!u~f!.~c.~f!.~ __ ._ .. __ .. ~L .. _.1 C._. ____ ...... ........ _M ... __ ._._. __ .. _.M~.MJ L~~~.~J~!:'_~M~!!~~J_~._~~_~~~p!~~~~c .. _ ..... J LM.~ __ .~ __ .... ___ J L_ .. __ ......... J L ... ~ __ J L.. __ ~_ .. j r----
• [ . ~ene.cio~ci~(Js. ..... __ . '.' ....... _ .. __ . __ ._. __ . __ . J L ._._. _ .. _ ... M._ .... __ ... _M __ ._...M. ____ M~.J L.~E~~::>!.~~9 .. __ .. _____ ... _ ............ _ ... _. __ .. 1 L._ .. __ .. ~ _ ........ J 

-I .. s.~riPh~~~ ... ~/~=~~.~=.M_ ... ~. _______ .. _.J 1~_.~c:~~_~~~~~.~._.M __ M. ___ .. ~_.J_:j~~:~:;~~_~~_~~_:1~'.~~t::~: ... _.j L ____ ._ .. ~ __ Mj I_~ .. ~_.~ ~ .. l L __ ~ ..... _.j [MMM~ __ ~ ..... ll ............. _ ...... ! 
; I~ilenf!. .(cQ !!(Jrc;~e./iJ .. __~.. ___ ._.__ ___ J L~~DE~~~~~yJ~.':l.L_. __ ._.~_.J L!-!2!~JL~r.~~I!'.~_~!!~~M_i~.~~t.~:_ .. __ M. __ Mj [_ .... ____ ._._ .. ~_j L_~.w_. __ .. .J L_.2~. __ J [. __ ._ .. _.._ . ..11,---._.. __ 

: I. SoJanYfflJf1C;!!'!L!ffI . ...... _ .. __ ._. ___ ... __ .1 L~i~~~.~pp_I~"_'_M~.._:.L._.J L~~~~~~~~_~ __ 'M~'_'~_"_"' __ '" .. _ ..•••• ______ ••• .! L.._._. ___ ._ .. l L_. _____ ... j L___._';I_. X . _ .: I .. _ .. . 
:l.~~/~~~=.~~~~~~i~~r=~.~~_~.~_~ .. _._J[.~~~:~~_~~~~: __ ~~ __ ~._~.~_.+J D~~~~~~~~~~~~~~~;i~:MJ DLJf3C i 

: I ... ~9Ja.'!'!'!'~{fJf!.~c;f!.'!~ ___ . __ ~ __ .. _. ____ . ___ .... J L~_il~f!..I~_o~~tJ.!~ ____ . ____ ~ __ ~J L~~~_~~~~ __ . ____ .~~ ___ ._. ___ ._. ___ ._._._J L. __ ~_~~j [_._ .. _~j 1 ____ ........ 1 L._ ..... __ ..... __ , 
I L~el1.f!.'!()~tyEs.._C!!!fl~!!!~i"!J~ ___ J L~~~f!..~~~ ____ l.J [Grassland, part~cularly r~cky place~ I c=:8 __ ,_. J [ ____ J 1 ____ . ___ -' L ________ J L ________ J 
• [Thu'!~e.rf!i'!C!t~p!!c;i~?!.i.C! ______ ~ __ ' ___ ... j L_~_!~u:~~~r:':l.~()_~~ ______ LJ l Grassland, used me.~icinally_ _ .. i L _________ J L. ___ ... ___ J L.. ____ j L~ ___ .. _ . ..J t_ .. ______ .~ 
'I .. T ()/pis c;C!fJe.n~{s. __ ._._ ... .... __ ... _. __ ---..j I ____ .. ~___._ .. _____ ~ ______ . ____ L_J L~r~~~~5!..9!.!.~ru~_~!~!~~~f!...c!.P~~~~_J [_~_. _________ . __ J 1 .... ___ ...... _ .. __ .1 L._.~. ___ .. J L .. _.:>S._.J L ....... )(._ 

i[._~~a~~~~~~~:_:~~~~~~~_~~). ____ ~_-.-JL----~~--.----.- ___ . ____ ------j.-j _~~i~:~~:~~~~~~~~~~_::~~--_~-\l.----_-.--.---JCJDCJC 
'fi:::;,;;;;,~~===jL=ib~~~~~~;=j[~i~~===1b.=;r.=jt=jt==ir .. -... 
:Ebena bonarien~i~*._.~_ ... ____ ~_. ___ ._JL~~I~~::~::~ __________ .. ~_J _!;~~;~~~;~~~-=-:~~:~----~ ... _J[-~-~~---~_.lDDCcx= 
. [ .. ~e.~f1_C>.niC!Jlf!/fJ!:!E ___ ._. _____ ~ __ . __ J L ___________ . ________ -c-__ • ___ =-J L~~~~.---e-._--.e---.----.-· _~ L ______ ._j L. ______ .J [. ____ .~j :=:==:: :=:=:=.::: 

; [ . vern~ni~ Oli~~~~~~~/:. ___ ...... ~~) ___ ... J t~i_tt~~~~~~i:_. __ . __ ~~M_ •• __ • ___ ~~J .:!:;~'.~~~~~t::_::~~_i.:~~.i:t~:~:~ __ ._~ ___ .l L'M ___ ~_ .. _J C D L. __ ~_. ___ j ,--__ 

;1 ... ~a~/e~~~r~i~.~~/~~~:i~~ _____ ~ ..... _____ .... 1 r __ .. _ ..... __ .. _ .... _. __ ~~_. __ ... _ ... __ ;_~~.j ~~============;~===::::::; 
[Zanthedeschia a~bom~~~/~~a __ ~M) . .i [_~r.~~:~~~~~:~_~:~: _____ ~.~-J _~~~t~~;~~:~~ .. :~~s:~. _____ ~ .............. __ .1'-- __ .. ~ ... _._ DC eei 
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f- __LS~i::[___l-~{~o:tr~;_; __ ~_!li~;~j1~~1Ji~j_,_1Is~O;~]~l~r=iI-BP41 

Total number of h"rbaceous spe.;ies-id.;tffi~-;82;--- : ~t-:-:;: Tr --- TiC --if -i n

-:; : --27 : [-- aO : - 22 i - 40 I 61 
- - - --. ________ ~L. _.l~"t ____ JIL1L~~LL.:..-tLJiJL~L--i _____ J__J__LI 

i r 
'i.~.~~~~~~_·~~~~~.-~.·~~·- -_. ~_j5=~·~.-j[.~~·.~~~~:~~·i=~,~:.~-_~~~~:.-.. ~=.·~~!lr~~·=·Z=j}~~~=~_=JI~2~~;~.T~.~:~L~Jr:·-2~.=·~~_~~~·rl·.·. ·-~~:·.~.]r: .~:· .• ·~··.jl: 
i !~~!9.st!..S_,f!!ic!,!~~a .... ____ . __ .. l ~.~<'l~Q~.!:>.~-~~~~~~ti~- ... ,~J ~~!t~~~-<?~!:._in-d-a"'[>~'l'''''O-''--~''''H-J ~_Lt: i 'I r--.. -X-'-.... """-.... -r! 
:1 AristKiai~nC;fOfn1ls _ _ _______ J~~~~ni~~r;;~-~~-~: ~G~O~~;:;t;ciIlYP;; ~ft~i~ I ~_ ___ J~M:ix _Il --_. -Ix_ _I 

I Bromus ca~arl;cus [ Res:e Grass_ __._., .f~~;,-~::~~f~:;_an~~,"-~gjC C CI -I r-_"""-"""-_ 

'I Cyrnbopogon validus :1 Giant Turpentine Grass H Open veld in moist soils. ill Xl :I X X 

.1 ~y~Od~~ d~~t;/~n ... _ .. ,, __ ._ .. _.; r .~~~~i~~~.~~:-·-~~~·=~.·=~.=J L_~~~.~oi!~, ~~~i:i~=~I~~~b~~~~!~~~·J t .. ~~:·-x~~· I .. : 1,_ . .J I:. ,. X . C-,.-. -.. , :1 Digitaria ternata II Black Seed Finger Grass Il~:t~;~~~~~~:~~~articu'ar,ywhere II X 'n' X 'rx-I 

...... '.' .... . .. ....... . . ....................................... ~ .............. _ ........ ~ ... __ .... _-' .~ ____ ... _____ .'. __ ..... __ .... _ ... , .. , .. _ ... _ ... _ ...... , ..... _ ... __ .. .' .......... _ .......... L .... _ ....... _... ............. ...... ,.. ...... . .. 

! I ~lio~~r~~=uti~~:.,. . ... 1 [~~~~~r .. ~~~~:,1 ::e.~~:s~,!~[~~~~~~i.~_::~~~::~_~.~_~I~,.~.~~: I. .~...~ I.~ ........ ! I, .. ,~ ... , ..• r-x-ii 
·1 .. EragrC!.~!i~ C.CJJ}f!fI~~S.. __ . .. ..; I.~e:~~:se:e:~ LC!.~e .. ~~CJ~ .. ~ ........ ] 1~~i~~~~El.<:!.~e:~ .. ~!!e:~!~.YIEl~:~If!~~ ...... j I .. ,_ .. ~.. ..: L .. ~. .: L ... X .. , .. L. r----
i I,Eragrostis Ch/~~~=:/as ................ , ............. _.! I,~.u.r'~~~.:,f_,_ .... , ... _ ... _,_._~_.l_=~~~~~~e~, m~~.tl~.i:,:,P~ .. : .. _ .. _ .. ___ 3 t.......... . ... : I_._~ __ .) I_,_ ... ~ .. _.: I....., .......... ~ 
J.~r~~r~~ti~:ilia~:nsis ." .. 1'" Stink Love Grass i~~~~~b~~t:~eas, usually where water :1 X r-il :nl 

• •••• •••• •• ...... • _ ...... ••• _. __ v~ •••• , ••• ~, ................... _ ......... ,~._. __ ........ __ ..... '. __ ••• ' __ ••• _~ ••• _~_ ... _. __ •••• _~ •• _.' •• ' .... __ ....................... , ............ _ ........ _ .... _ ••••••••• _ ...... : •• ,_ •••••• '... .... • ~_,,:-,-:-= 

I. f~'.CJ.~rC!.s.f!.s.,~I!~I!{CJ.,_ .... -. .ti~ f~~~E!~~_~~~.El_~r~~~. ___ ~j L~~~y.~~~~~~.~~u!:~.~~_~El_CJ.~ ........ -.1 L_,_ .. ,~_. __ ..... ~ I. , .. _~_ .... J L.~ .... _ .. J I. .... . ..• 1.. ... X 

.1.~!CJ.f}'.o.s.!is./f!.~~CJ.'!f1~ . . ... _:~_ .. JL~El.~.~CJ.~~'~_~~~~~,..... ... , _ ... 1 L.~CJ.~.~.t~~il, f!1~!'Y ! n .9is_t~r~,El<:!._~CJ.~~: ___ J I.,., ... ~_ ... _.J l, ~ I ... ,. I r-=-. 
,1.t=!f!fl!9.~!!~EIf!'!f! .. __ ... _ ............. ___ ...... , [.I9.lJ.9b.h_~~~_<?L~.~!5.... ._ .. _. ___ J l .. ~~!~~~~~.:~:~~w.:~,~~_::~:~~_ ..... ___ 1 I .... _ ... 25_ .. _._ .... ! 1_. : C k I.. X ..... , 
\~!.a9.'.ostis racemosa q Narrow Heart Love Grass 1\ Various habitats, mostly sandy or q 11 :I d xl \ 
.,' . "~ " ,~, ,"., 0_' ,.,' "." _, ,.~"" ~_ •• _ 'h_. _ • N_"' ,."." ___ .<,.,. ,_~""' "._~~ ___ "._~. ~.~,,~_"~_'"_,_~_w, .. ~_"',.~,_.~" '., ..... ___ ~~."'."'.~~ __ .,_,_; ""_"_ ,", .• ,",~,_~ ~" ~,~ __ ~_~.,"<'"'~,~_._.~"._."<._"~ __ .""'",,.~~ •. ,..<" __ , __ , ._." _ ,_, ___ ". __ ., i ".,~" ._",'" _ ,. _ _ < •• _ ,., ,,,, ", • • _0'; ! 
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'I. _n__SP:~~:aJ11~ __ . ___ " ·L~:~:~~ltiG~E~~IJrS!~E:--Br:JEJE 
·1... . ·._ ...... __ .. _.~M.~ .. J L .. __ ._." ... _ ..... __ ... __ ."~~J l-'"~~L~~.~!~?!~.~ ____ ... _ ... _~._. __ J L. __ ._ ... ~.J L ... ___ .. : L~_ ... __ j L .. , r---~ 
.1 ... H.CjreC!9h.!?CjJCj!!_ ....... _ ....... _ ....... .... ..J I_~~~~!!~!~~CJT.§.~CJ~.~._ ...... ___ L_J [_I3.~~t?l?.e~~~~Jl~~~i~~~~~~ ... _._J L .... ~ .. j [ ............. J L..~. . .. ! 
'l Heteropo~on co~~ortus ....... l [.~~~~~.~~~.~"~._ .. _. __ .. ""~ ... _J .~~~~~.:~~~;~~~~~~1":.~._j l_. ___ .... _ ..... J t .. _ ..... ~ .. " ... ! 1 ... _~ .... .Jl X r---~ 
i[~ypar,-~~.~~a.~~~: . ................ _ ........ J 1._~::_~:_~.~.~~~~"=_~:sLJ ;:~~:~~4_~~~~~~~;.~ ___ ._.j r_ .. _~ ... ___ J c:J1....~.j L ... ~ ......... . 
!! Hyperrhenia. t:~~: .............. _.... . ..... J 1.~.I~.~.~h~t~~~~~_~~~~~ ... ". __ . j _:;:~~~~~~;:~~~~;~~~;.~~~_._._ .. J L ... _.~ ...... , f ...... ~ .... I [..~, C 
r L~ersiahexa~~r~ . . ........... ..: 1 .. ~i~~.~~:== .. _ .. _ ....... __ ._._.J ._~~~~f~~£l)J.~~~;n~::~;_~;_~:t_::t~~~. ___ jr.~ ...... _ ...... __ : C C C C 
., Melirlisr.efJen~ .... _j Lf':JCJtC)1 ~~~I?e ..... "." .... _~.~J Lg!~!~~~~.9jl~~~I.~~ ....... _... ..._ .... J L ..... _.~_ ...... j 
'1 .. ~iscant~~s j~~C~~~..... ... ..........: [.~i~~::~.~~~~.~~~=~ ...... _. __ J~~;~t:~~;~V~~.il~,,~f~~,~i:._.~... ,-----, ,-__ -----, .--__ ~ ,_--___, 
·1 Paspa/~:'} .n~t:tu~ . J 1~~.~.~i~.~_~~_~_~_. __ ._"m_'" .. ~'" .. _'~'mJ _~~;L~~;i~~Q~~~~~7Q~~~,~.~~~.~~~;~~j [~_wm~.~._~. __ ; 1._ .......... , .... : 

\I, .. ~a~~alu~ .~~i~'-~i .. . " .... m ..... ', ••••• ,.,_ •• ,._ ••• JI .. ~~~_~~,_~~~~~ ..... ,' __ m._ .. m_'.,'_~ ~n~~;;:~:,~~~~ .. ~:.:,~~~~.~:',_~~i~.,J[ , __ ._~ .. _.,_.J CD DC 
: [ .. P.e.r1r1isf!~'!fT1. c!f!r1~f!.,~~~'2'!.'!I.:._m_ ... "'. J L.I5!,~~¥.l:'., __ , ____ ._,._."._._. __ ,.L,_,j LgJ~~~E!?~~!..I!'_()~~~~CJ~: __ .. ~,., ... _.". __ ,-.J L __ ... _~ __ .. __ J L ....... ,.-: L_.....L r='="'.=. '-""'-~ 

i [~endli~~/t~~: __ .. ___ ._ .".'_._"' __ " .. M •• ..l 1 .. ~~~~.:~ .. ~~~_~u. __ , ___ ~_J __ ~~~~:~~::~~_:~~:.~::.:,~:I,~~~:~_J f _____ .. , __ . __ ..... [ __ ~ ___ .; , __ " ............. . 
:Isotaria pallid::~scua JiGar~enBris~e~r:s~. __ "_! _~~tu~t~~~~~~~[~~~~:ad: ___ II_ nX 'CJL X ,C[XJ I 
,I .. ~~taria. SPhaC:/:t~. ::~ .. _t~~:, ",' ... ,] l~~~~~:~.=.~~~~I~_~~~~: ... lj .~:~~~~i,~~~:~~:.:_=~:~~~,~:.~~.:.~~~:~J [ ..... , .. ~.,_ ..... ~ I X ~ C c ex-
: I .. SetCjria . nifJ!o~~i~. .,_ .. _ ...... _.... .. L .. ,.__,____._ ...... _..;,J u=!~~y~~!._~i~~l!~!?~~~~_~.91:~()!I~ .. _ ... __ l L_._._>5 ____ .1 L.".,..; [.)(_ . ...l L_~ __ .. j L__ . 

• [Them~dia Mandr:._) L~~~~~ass ...... ,__. __ .J~!::~~~~~_~~ .. ~~~~~.~~~~~~, _____ J L _. _.~_._. __ j I._ .. _~_; L .. ~ _.'1. Xl [.,..._ ........... : 
.1 Tristachya leucothri~." .. __ , ,. _I. ~a~ry~rid~~t ~~:s~ ... ~'4,J ,_~~;;~b;~;;~~~~~~=r.~z~~:~'~~~.~.il_M .. __ ". __ ,_ .. I~CJl X ......... MJL 
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[~~=~~:I~t~~=~t~_.~I~~]~p~rp~ 
:1 Total number of grasses identified = 33'· ..•. ':. ll~.· ' ... iil··.·! ..• , • ·li;r··.' ·1.··· 1\ 24 ;pl~13~1 11 

• \' ~w~ .......................................... ~~w ••. ~~~ .. ~.~.~~~~~~==.~~=~~~~==~.~.=~ .. ~: ... ~~==~~_~:~~:~~~~_2~~~~~~L~~=.=~.~.~~.~~~=~:= .. = .. ~~=:; ~.w· .=.~.: ..... = ..... ; .. ~.:.: .............. ~:'~ .. ~ ... ~ ••.. ~ ..• ~.j ....•. ' ................ ~... ~ 
· L S.~~~E:.~ ...... ~w.....j._ .... w •• ,~j L~,:.:.,:,~: ... _.~., .. _J._ ... ~w •.• _ ... J aUL.~J:E:; LiL'l~$t~c .. LjL., .. j .• L ... ~j L~ ... , ... , ...... c . .J L ._J .... J L w."." ... j L .. ; I 
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APPENDIX C: PLANTS OF CONSERVATION CONCERN KNOWN TO OCCUR WITHIN 
THE AREA AND WITH A POSSIBILITY TO OCCUR ON SITES IMPACTED BY THE 
PROPOSED ROAD UPGRADE . 

• __ ,_" .,. ~. '0 .. ",~" ••• "~.,, 

Plant speCies-r~n~~I~n Occurrence ~. ::~:;dr:.~~~:~;~t 
I B?o?hane ~l Declining II Confirmed at BP1 :r Grassland 

dlstlcha. j ! t 
L"""" ' , ,,,,' ",,-,," -""""""'"'' 'r:-=::.,-,-,-:-========.:.:...; 

:,,~~~~~;er~"~n71[,,~~~li~in~ Confirmed: (point 95) ~:aa;~~~~r;~;;~~ms and 

i",~~~;~~:liS !Li~~ '" ~:~~annd~;;;~;;~st 
Alepidea Endangered within 
longecilfiata Mpumalanga 

Province 
Least Concern 

'el~ewhere "" ,i 
·---'i.""'.""""""~~<;".~.,.i,, .• "'""""'_""'~:"";~~ ~~",,~c..""";_' _" ;;;"',;;""' ..... ~''' ....... "...,.,.....,,~'''''"'',.''",~~c=. 

Aspidoglossum Vulnerable 
xanthosphaerum 

Not identified, however 
it is highly likely that the 

plant could occur at 

Montane grasslands, marshy 
sites 

I 

to. ,._~,_."", .. , ~ "., . 

i Eulophia 

parvilabris 

, mafshy grasslands 

along the N11 and BP1 
and BP3 

known to occur within 

the quarter degree 

however very rare , Known to occur within 
i the quarter degree 

2629BA 

Grassland marshy areas 

i t.~ !""'-~, 'rnrn~_"""_'~ ",._"~.~ ""~.,~~ _,.~'"_~,,~, ",._~" • .,~~" _~~,"., _," • .J ~w,"_.~_~"","", .. .,.--_,._,~ , .. ·_,·,~ .. ~~ __ ,_"w,,_ "OM) ~"_"'"""~'_"""~'~~~'"'~~'_'.'. _~_~~ .. ~". __ "~,,w~~",~"'< _ ,,~"" 

r Gladiolus - H Near Threatened :I Not identifiecr---

robertsoniae Known to occur within 

the quarter degree 

lr Moist grassland on rocky 
! sites, mostly dolerite 

outcrops. 

l.~"_",, ", .... ,,"_, I,,,,,,,, ,",,'", ;=:L"2==,,,,~::..:.:, ~::..:.:~B:::::"A=,,,_==:,,,,o-====,,-,; 
i Hesperantha II Data deficient iI Not identified, although ,..--------...........;.;. 

rupestris I probable occurrence at 
BP3 

Known to occur within 

the quarter degree 
2629BA 

• 1. " .. " .... " , .". _, , I". ~ ._ " _, . 

ii' Khadia Vulnerable Not identified i~ell drained sandy loam 

:,i.: ,ca,r,0, ,,',inen, ,s, i,S" Known to occur within ! ""S,O"iIS, '"am, 0, n"g,rO"Ck, y, outc, "ro"ps, I the quarter degree j or at the edge of sandstone 

L ___ " _" , " , 2629BAj, sheet~:~i~~v.el~ grasslan~ 
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'. 

..Plant species .....•...... co";~~~on .. ' I. .. . . :ccu~.nce Additional typical habitat 
! 

where is could occur 
I (Raimondo et ai, 2009) 

, ~-, -, ~ ",.,." .... """,. ,," '" .. ".,,' 

Nerine platypetala Vulnerable Not identified Montane grassland, margins 

1 Flowers in autumn* of permanently moist vlei's 

""...3 and riverbanks ,j 
. "' .. , "",,,,,.,, ",."',, .. ,.,,, c .. ",,,, '" "'",, .. ,''',' . ",,,,,,, ,,,,,,,j " . ",,,,,,,", " ."""'''".,''',, ... ,' .,'" . "",,,,,.,,,,.,,,,, ,-"" .... ,"" '''", .. " 

Nerine gracilis Near Threatened Not identified Moist grassland between ! 
: Flowers February to Bethal and Carolina 

I March*. Known to occur 
! within the quarter 

".""". 

i degree 2629BA ",j 
","0' "cce','''.'' ',"""',""'''''''''''''''' 

*Field survey (November) did not coincide with flowering 
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EXECUTIVE SUMMARY 
Strategic Environmental Focus (Pty) Ltd. (SEF) was appointed by Bigen Africa (Part of 
the Netgroup Consortium) to conduct a Basic Assessment (BA) process for the 
proposed upgrade of a section of the N11 road between Hendrina and Ermelo as well as 
a small potion of the R38 westward from Hendrina to the R542 turnoff. The upgrade is 
deemed necessary as the existing pavement surface is in a poor condition with many 
areas having been patched. The project aims to provide a suitable pavement for a 20 
year design life as well as minor widening of the road prism and localized horizontal and 
vertical realignment of the road to bring it up to current national road standards. The 
length of the total project is 55.69km of single carriageway road. The existing formation 
is approximately 14.0m wide. The project also includes the widening of four bridges 
(including a bridge over a spruitand the Klein Olifants River). In order to obtain enough 
material for the up9r~~.i~~ of the road surface, it is proposed that four borrow~pits should 
be established along the route. . 

The study was carried out to determine regional faunal assemblages that are expected 
to occur along the N11 road section to be upgraded as well as the three borro'Alpits~~d.. 
focused specifically on the occurrence of species of conservation concern. 

The ecological sensitivity of the study sites associated with the proposed borrow pits 
One, Two, Three and Four was rated as Medium, Medium-Low, Medium and Medium­
Low respectively. No faunal species of conservation concern were encountered during 
the survey, but there was a moderate to moderately-high probability that some species 
could occur here periodically. The ecologicaLrehabilitation of borrow pits do have the 
potential to provide cover and additional habitat for faunal species that occur on the 
study site as well as providing suitable habitat for other faunal species that would not 
necessarily occur on the study site. The mitigation measures as proposed in this report 
should thus be adhered to in Order to minimize the effect of mining on faunal species 
that occurs here. 

Faunal habitats that fell within the road reserve were heavily disturbed with very little 
chance of sustaining functionalfa.wnal communities. Long grasses and vegetation that 
are present along fences that gould, however provide cover for specifically rodent 
species that forages here oc;cCl§.iQnally, The most important habitat types along the road 
were two water crossings and a number of wetlands that occurred frequently along the 
road. Specifically, a bird-rich pan (S 26°11 '27.6 E 29°44'37.1) was noted as being a 
-H;ghfy-Sensitlve"area~eonstracUon"acttvities'should be minimized in these areas and 
caution should be taken to adhere to mitigation measures as set out in this report. 
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1. INTRODUCTION 

1.1 Project Description 

Strategic Environmental Focus (Pty) Ltd. (SEF) was appointed by Bigen Africa (Part 
of the Netgroup Consortium) to conduct a Basic Assessment (BA) process for the 
proposed upgrade of a section of the N11 road between Hendrina and Ermelo as 
well as a small potion of the R38 westward from Hendrina to the R542 turnoff. The 
upgrade is deemed necessary as the existing pavement surface is in a poor condition 
with many areas having been patched. The project aims to provide a suitable 
pavement for a 20 year design life as well as minor widening of the road prism and 
localized horizontal and vertical realignment of the road to bring it up to current 
national road standards. The length of the total project is 55.69km of single 
carriageway road. The existing formation is approximately 14.0m wide. 

The project also includes the widening of four bridges (including a bridge over a 

$pruit. aod tt:l~.Klejn ... OlifaJ1t~River). In order to obtain eno.u911 Jl]aterial for the 
upgrading of the road surface, it is proposed that -four borrow-pits should be 
established along the route. 

As part of the BA process, an ecological study of the natural environment was 
required to inform the proposed road upgrade as well as the associated borrow pits. 
This report represents the faunal assessment and should be read in conjunction with 
the other ecological specialist reports or opinions pertaining to the proposed road 
upgrade and borrow pits. 

1.2 Terms of Reference 

Literature review 
• Gain an understanding of the ecological sensitivities within the planning area 

and supplement this information with the Mpumalanga Biodiversity 
Conservation Plan (MBCP) (Ferrar & Lotter, 2007); 

• Determine the regional faunal assemblages that are expected to occur along 
the N11 road section to be upgraded as well as the four borrow pits; 

Field investigation 

• Undertake afaunalsuNeyto assess the cO ccurre nce offaunal species with­
speCific reference to species of conservation concern alongttie "R38a"i1d"· 
R542 road between Hendrina, Ermelo and Bethal as well as the four borrow 
pits required for the upgrade; and 

• Conduct a survey to identify possible sensitive faunal habitat that could be 
occupied by species of conservation concern. 

Recommendation and mitigation 

• To provide recommendation and mitigation measures to limit the identified 
impacts that the proposed road upgrade and the four borrow pits required will 
have on the identified faunal species. 

Strategic Environmental Focus (Pty) Ltd 1 
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1.3 Assumptions and Limitations 

This report presents the findings obtained following an assessment of the study area. 
The field survey was conducted during the week of 23-2ih of November 2010. In 
order to obtain a comprehensive understanding of the dynamics of the biota on the 
site, including species of conservation concern, on a specific site, studies should 
include the following: 

• Investigations through the different seasons of the year; 

• Investigations over a number of years; and 

• Extensive sampling of the area. 

This assessment comprised of only a single site visit during November 2010. Most 
faunal species reach a peak in their activity patterns during this time of the year. A 
full faunal survey was carried out to determine species richness that met the 
Mpumalanga Minimum Requirements for Biodiversity Assessment (Mpumalanga 
Tourism and Parks Agency, 2008): 

Therefore;~Jbjsfaunalassessment should be sufficient to highlight and map potential 
sensitivities along the N11 road section that forms Work Package 2 and the required 
borrow pits, as well as the occurrence or possible occurrence of species that are of 
conservation concern or provincially protected species. The resulting sensitivity 
map(s)is a valuable tool informing the upgrade and use of borrow pits, as well as by 
advising on the integration or avoidance of sensitive species where applicable. 

1.4 List of Abbreviations 

Table 1 lists the abbreviations used in this report. 

Table 1: Abbreviations used in the report 
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2. Description of the Environment 

2.1 Location 

The study area is located between the towns of Ermelo and Hendrina in Mpumalanga 

Province. Specifically, the study area is associated with the N11 national road, 

starting at the intersection of the R38 and the R542 to the intersection of Beukes and 

Church Street in Hendrina and ends at the intersection of the N11 and Fourie Street 

(N17) in Ermelo (Figure 1). 

2.2 Biophysical description 

2.2.1 Climate 
The area receives summer rainfall that varies between 650 and 750 mm per year. 

The winters are dry with frost. The average midday temperatures for Ermelo range 

from 15.8°C in June to 24.1°C in January. The region is the coldest during June 

when the mercury drops to 0.2°C on average during the night (SA Explorer, 2010). 

2.2.2 Regional Vegetation 
The road reserve and borrow pits is situated within 'the Grassland Biome of South 

Africa (Rutherford & Westfall, 1994). 

The Grassland Biomecan be divided into smaller units known as vegetation units. 

The majorityof the N11 road section, as well as borrowpits two, three arid f6LJYare 

situated within Eastern Highveld Grassland, while borrow pit one and a middle 

portion of the N11 road section, is situated within Soweto Highveld Grassland 

(Mucina and Rutherford, 2006; Figure 2). 

The Grassland Biome is home to several animal species including 15 (or 45%) of 

South Africa's endemic mammal species, 10 globally threatened bird species, 52 of 

the 122 Important Bird Areas in South Africa, and some endemic fish species. Of the 

195 reptile species endemic to South Africa, 22% are found in the biome, whilst one­

third of the 107 threatened South African butterfly species occur in the grasslands. 

Some of the species of conservation concern that are found here include: 

Anthropoides paradiseus (Blue Crane), Hirundo atrocaerulea (Blue Swallow), 

Ourebia ourebia (Oribi) and Geronticus calvus (Southern Bald Ibis). 

2.2.3 ···Associated Water Courses 

The study area falls within two water management areas, namely the Olifants Water 

Management Area and the Upper Vaal Water Management Area. The Upper Vaal 

Water Management Area lies in the eastern interior of South Africa, and is 

considered to be a pivotal water management area in the country. According to the 

Department of Water Affairs and Forestry (2004), the sub-management area in which 

the present study area is located is the Upstream Vaal Dam SUb-management area. 

More specifically, the portion of the proposed project that corresponds with the Upper 

Vaal Water Management Area falls within Quaternary Catchment C11 F. 
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A total of three perennial water courses are associated with the proposed project, 
namely the Klein Olifants River (located within the Olifants Water Management Area), 
and the Klein Xspruit and an additional unnamed watercourse (located in the Upper 
Vaal Water Management Area). 

In addition, the proposed project is bisected by numerous wetlands identified to 
comprise mainly unchannelled valley bottom wetlands and seepages. 
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3. RESULTS 

3.1 Faunal assemblages associated with proposed borrow pits 

3.1.1 Borrow pit 1- (526'20.433; E29°51.309) 

3.1.1.a Faunal habitat types 
The study site was surrounded by maize fields in the east, and agricultural fields in 
the north, south and west (Photographs 1). The study site was comprised of 
homogenous grassland habitat that included recently burnt and grazed grassland 
interspersed with rocks (Photograph 1 c). An old borrow pit was located west of the 
study site with a drainage line flowing into it (Photograph 1 b). 

~~~t~_9.E~e~_1:J~)~ec~~~lypJ()~~h,ed maize fields (~) abandoned borrolNpit filled lNith 
rainwater (c) homogenous grassland interspersed with rocks (d) and agricultural field 

surrounding the study site. 

3.1.1.b Birds 
A total of 191 bird species have been recorded in the quarter degree square (ODS) 
of the study site (South African Bird Atlas Project 2010) including 13 species of 
conservation concern (One Endangered, Four Vulnerable, Eight Near-Threatened). 
Only five bird species were recorded on the study site during the field survey namely: 
Hirundo rustic a (Barn Swallow), Saxicola torquatus (African Stonechat), Pternistes 
swainsonii (Swainson's Spurfowl), Streptopelia semitorquata (Cape Turtle Dove) and 
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Vanellus coronatus (Crowned Lapwing). Plegadis falcinellus (Glossy Ibis) and Fulica 
cristata (Red-knobbed Koot) were present in the old borrow pit adjacent the study 

site. The lack of more heterogeneous habitat and the relatively small size of the study 

site most likely resulted in the small number of bird species encountered here. 

The probabilities for other species occurring on the study site were as follows: 

• 56 species had a high probability of occurring on the study site; 

• 16 species had a moderate to high probability of occurring on the study site; 

• 42 species had a moderate probability of occurring on the study site including 

two species of conservation concern, namely: Eupodotis caerulescens (Blue 

Korhaan) and Spizocorys fringillaris (Botha's Lark); 

• 22 species had a moderate to low probability of occurring on the study site 

including six species of conservation concern; namely: Sagifarius serpentis 
(Secretarybird), Falco biarmicus (Lanner Falcon), Falco naumanni (Lesser 

Kestrel), Anthropoides paradiseus (Blue Crane), Glareola nordmanni (Black­

winged Pranticole) and Tyto capensis (African Grass Owl); 

• 55 species had a low probability of occurring on the study site including five 

.. §P~Qi~s_of9()D§~rv9ti9!lG()nQ~m, n9m~Jy:J?hQel1LG.QPtfl.r!.L$. .. .lJ!PP~L(Gr~9Jer .. 
Fla~min·goI Phoenicopterus·· minor (Lesser Flamingo), Geronticus calvus 
(Southern Bald Ibis), Alcedo semitorquata (Half-collard Kingfisher) and Aquila 
?yresii (Ayres Hawk Eagle). 

Please refer to Appendix Bfor thecomplete listofbird-species.that could potentially 

occur on the study site. 

3.1.1.c Mammals .. 
A total of 46 mammal species are expected to occur withi1l' the ems where the study 

site is located (Friedmann & Daly, 2004), four of which were species of conservation 

concern. Sylvicapra grimmia (Grey Duiker) was the only mammal species confirmed 

during the field survey. The probabilities of other species occurring on the study site 

were as follows: 

• 17 species had a high probability of occurring on site including one species of 

conservation concerlJ, namely: Felis serv?!(Serval);. 

• 14 species had a moderate to high probability of occurring on the study site. 

• Five species had a moderate probability of occurring on the study site 

incluc;lirlgJhree sp~ci~§ of conservatiqn concern, ngrm~ly: Amblysomus 
robustus (Robust Golden Mole), Amblysomousseptentrionalis (Highveld 

Golden Mole) and Ourebia ourebia (Oribi); 

• Five species had a moderate to low probability of occurring on the study site 
including two species of conservation concern, namely: Mystromys 
albicaudatus (White-tailed Rat) and Crocidura maquassiensis (Maquassie 

Musk Shrew). 

• Three species had a low probability of occurring on the study site. 
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Please refer to Appendix C for the comprehensive list of mammal species that could 
potentially occur on the study site. 

3.1.1.d Reptiles 
A total of 15 reptile species could potentially occur on the study site (Appendix D). 
None of these were species of conservation concern. During the survey Mabuya 
variegata variegate (Variegated Skink) were encountered on the rocks interspersed 
on the study site. The secretive nature of reptiles makes it difficult to locate and 
identify species occurring in an area in a relative short space of time. However, a 
habitat assessment suggests that five of the 15 expected species have a high to 
mOderate-high probability of occurring within the area. 

3.1.1.e Amphibians 
The small drainage line was the only suitable habitat for amphibians on the study 
site. Rainwater that accumulated in the old borrow pit adjacent to the study site could 
also provide some suitable amphibian habitat. Nonetheless, 11 amphibian species 
have been recorded in the ODS where the study site is located (Appendix E). Of 
these, none were of conservation concern. 

3.1. 1.5 Invertebrates 
Two butterfly species are known to occur in the ODS where the study site is located 
(South African Butterfly Assessment, 2()10) namely: Stygionympha vigilans (vvestern 
Hillside Brown) and Stygionymp/Ja wichgrafi(Wichgraf's Hillside Brown). Both of 
these are classified as Least Concern. 

3.1.2 Borrow pit 2 (826°14.916; E29°49.644) 

3.1.2.1 Faunal habitat types 
The study site was comprised of relatively dense, long grass that has been grazed in 
the. past (Photograph 1 a). This was the only faunal habitat present along with small 
damp depressions that have formed as a result of rainwater accumulating in the 
adjacent abandoned borrow pit (Photograph 1 b). 

Photograph: (a) Previously grazed grassland on the study site and (b) damp depressions that 

formed in the abandoned borrow pit. 
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3. 1.2.a Birds 
A total of 150 bird species have been recorded in the QDS of the study site (South 
African Bird Atlas, 2010) including nine species of conservation concern (One 
Endangered, Three Vulnerable, Five Near-Threatened). Four species were recorded 
on the study site: Anthus cinnamomeus (African Grassveld Pipit), Cisticola juncidis 
(Ziiting Cisticola), Euplectes progne (Long-tailed Widowbird) and Ploceus velatus 
(Southern Masked Weaver). The relative homogenous nature of the study site as a 
result of past disturbances most likely resulted in the small number of species 
encountered here. 

The probabilities of other species occurring on the study site were as follows: 

• 32' species had' a high'probabilityof occurring on the study site; 

• 34 species had a moderate to high probability of occurring on the study site; 

• 26 species had a moderate probability of occurring on the study site including 
four species of conservation concem, namely: Sagitariusserpentis 
(Secretarybird), Neotisdenhami (Denham's Bustard), Eupodotis caerulescens 
(Blue Korhaan) and Spizocorys fringillaris (Botha's Lark); 

• 13 species had a moderate to low probability of occurring on the study site 
inCluding two species of conservation concern, namely: Balearica regulorum 
Grey-crowned Crane and G/areola nordmanni (Black-winged Pranticole); and 

• 44 species had a low probability of occurring on the study site including th,re.e 
species of conservation concern, namely: Phoenicopterus rubber (Greater 
Flamingo), Phoenicopterus minor (Lesser Flamingo), and Geronticus calvus 
(Southern Bald Ibis). 

Please refer to Appendix B for the complete list of bird species that could potentially 
occur on the study site. 

3. 1.2. b Mammals 
A total of 51 mammal species are expected to occur within the ODS wher:ethe.study 
site is located. Four of these were species of conservation concern. No mammal 
species were encountered during the field survey. 

The probabilities of other species occurring on the study site were as follows: 

• 19 species had a high probability of occurring on site including one species of 

C()IJ.~e.EY~!l9~c_S~n~e.tn,.n,~'!}~~,~:¢£~li~,~~CJ/{§~~~DL ...... c· .•.. ··· 

• 16species,hae·8"mooerate·to,Aighl3roaal:>ility·efeecurringon.thestl:ldy~it&.-~·"_~·_~·A"'C'" 

• Six species had a moderate probability of occurring on the study site including 
two species of conservation concern namely: Ourebia ourebia (Oribi) and 
Atelerix frontalis (South African Hedgehog; 

• Five species had a moderate to low probability of occurring on the study site 
(including three species of conservation concern namely Mystromys 
albicaudatus (White-tailed Rat), Amblysomus robustus (Robust Golden Mole), 
Amblysomous septentrionalis (Highveld Golden Mole); and 

• Four species had a low probability of occurring on the study site. 
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Please refer to Appendix C for the comprehensive list of mammal species that could 

potentially occur on the study site. 

3. 1.2. c Reptiles 
A total of 13 reptile species have been recorded in the aDS and could potentially 
occur on the study site (Appendix D). No species of conservation concern were 
expected to occur on the study site. The lack of cover (e.g. rocks or trees) and the 

homogenous nature of the study site made it unlikely that a wide variety of reptiles 

would occur here. 

3.1.2.d Amphibians 
Rainwater that accumulated in the old borrow pit adjacent to the study site provided 

the only suitable amphibian habitat. During the field survey Amietophrysus gutturalis 
(Guttural Toad) was encountered. In addition 12 other amphibian species have been 

recorded in the aDS where the study site is located and could potentially also occur 
on the study site (Appendix E), of which none were of conservation concern. 

3~t2;e Invetiebratffs 
Unfortunately there were no data available on butterfly distribution in the aDS where 

the study site is located (South African Butterfly Assessment, 2010). No invertebrate 
spedes wereericounteredcfurlng the f'ieldsurvey. 

3.1.3 Borrow pit 3 (S26°12.838; E29°46.312) 

3.1.3.a Faunal habitat types 

The study site was mostly comprised of homogenous short grazed grassland. On the 
western side of the study site, the Klein Olifants River was present that could provide 

additional faunal habitat. Along the river, grass was denser and longer whJch .. could 
potentially provide cover and habitat for a number of faunal species. Even though no 
species were encountered during the field survey, faunal species that do reside here 

could use the study site for foraging or dispersal as the river could be functioning as 
a potential.movementcorridor:... .. 
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Photograph 3: Homogenous short grazed grassland present on the study site (a) .and small, 
non perennial stream on the western border of the study site (b). 

3.1.3.b Birds 
A total of 150 bird species have been recorded in the aDS of the study site (South 
African Bird Atlas, 2010) including nine species of conservation concern (One 
Endangered, Three Vulnerable, Five Near-Threatened). Six species were recorded 
on cthestudy site during the survey: Hirundo rustk;al3.arnSw~How;~Biparigc.in9Jg 
(Banded Martin), Vanellils coronatus (Crowned Lapwing), Vanellus senegallLJs 
(Wattled Lapwing), Euplectes orix (Red Bishop) and Euplectes progne (Long-tailed 
Widowbird)TTheopenjsmall area. and homogenous state.of the study site as well .as 
the agricultural activities' on the surrounding areas most likely resulted in the small 

number of bird species recorded here. 

The probabilities of other species occurring on the study site were as follows: 

• 40 species had a high probability of occurring on site. 

• 36 species have a mQ~~§~~,t.o. high probability of occurring on the study site 
;J:.~~~:"~:~:\::~" 

including two species~:6t:;;cbnservation concern namely: Sagitarius serpentis 
(Secretarybird) and Spizocorys fringillaris (Botha's Lark); 

• 24' species have a moderate probability of occurring on the study site 
including two species of conservation concern namely: Neotis denhami 
(Denham's Bustard), Eupodotis caerulescens (Blue Korhaan); 

• 10 species have a moderate to low probability of occurring on the study site 
(including two species of conservation concern namely: Balearica regulorum 
Grey-crowned Crane and Glareola nordmanni (Black-winged Pranticole); and 

.. 39 species have a low probability of occurring on ,the study site (including 3 
speCies 6(conseivation concern namely: f5hoenicopterus rubber (Greater 
Flamingo), Phoenicopterus minor (Lesser Flamingo), and Geronticus calvus 

(Southern Bald Ibis). 

Please refer to Appendix B for the complete list of bird species that could potentially 

occur on the study site. 
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3.1.3.c Mammals 
A total of 51 mammal species are expected to occur within the ODS where the study 
site is located. Four of these were species of conservation concern. No mammal 
species were encountered during the field survey. However, burrows that indicated 

the presence of Hystrix africaeaustralis (Porcupine) and Pedetes capensis 
(Springhare) were found on the study site. 

The probabilities of other species occurring on the study site were as follows: 

• 19 species had a high probability of occurring on site including one species of 

conservation concern, nameLy: Felis s~rval (Serval); 

• 16 species had a moderatetohighproba"QllifY:Ji)fioJlc,utring on the study site; 
, "'"'' 'v -_h ,'-+d",,,,"~,,;~,~;'(~,'i;:;;:,;i,."'n;"(~I.;t"'.Me.~ ""J, ""~~'.";A""" ~._ "~A"} "'.- ,,' -- .;~_,,-" -, ,","", " 

• Six species had a moderate probability of 'occurring on the study site including 

three species of"conseiVatlon"COnCe(n~~:nam~!Y~,,~P~i~k[~~.§Pr~§iEl,IOnbi) , and 
Amblysomus robustus (Robust Golden Mole), AmblysomotJs septentrionalis 
(Highveld Golden Mole); 

• Five species had a moderate't()"'16wprobabifitY6fOccurring"on;1hesttldyslte 
including one species of conservation concern, namely: Mystromys 
albicaudatus (Whi~e-tailed Rat); ~Od 

• Four species had a low probability of occurring onthestudy site;, 

Please refer to ApRemdix C for thecomplete list of mammal species that c()uld 
potentially occur on the study site. 

3. 1.3. d Reptiles 
A total of 13 reptile species have been recorded in the ODS and could potentially 
occur on the study site. No species of conservation concern are expected to occur 

here. The lack of cover, rocks or termite mounds on the study site made it unlikely 
" th~t, most of the reptiles listed in Appendix D would occur on the study site. 

: -, ~"l" .:o't.;~_~W;~~~:~·~*t<t~~,t.:~ .. {/.~:::? 

3.1.2. e Amphibians 
Amphibian species are only expected to occur within close proximity of the non 
perennial stream in the west of the south of the study site. Impacts associated with 

the proposed borrow pits could affect amphibians living in close vicinity of the study 
site. For instance, possible erosion caused by construction activities may impact on 

the stream and subsequently alter amphibian habitats. 

Atotalof 12 amphibian species have been recorded in the ODS where the study site 
is located and could potentially also occur in the vicinity of the study site (Appendix 

E) none of which were of conservation concern. 

3.1.2.f Invertebrates 
Unfortunately there are no data available on butterfly distribution in the ODS where 
the study site is located (South African Butterfly Assessment, 2010). No invertebrate 

species were encountered during the field survey. 

Strategic Environmental Focus (Pty) Ltd 12 



Work Package 2 - Faunal Assessment 503928 

3.1.4 Borrow pit 4 (526°12.838; E29°46.312) 

3.1.3.a Faunal habitat types 

The study site was mostly comprised of disturbed grazed grassland. However, on the 
north-eastern side of the study site a small spruit was present that could also provide 

additional faunal habitat. 

Photograph 4: Homogenousshortgraze(j9,r~sslanqpresent on the study site (a) and small, 
non perennial stream and Willow trees on the north-eastern border of the study site (b). 

3.1.3.b Birds 
A total of 150 bird species have been recorded in the ODS of the study site (South 
African Bird Atlas) including nine species of conservation concern (One Endangered, 
Three Vulnerable, Five Near-Threatened). Five species were recorded on the study 
site during the survey namely: Riparia cincta(Band(;ld Martin), Vanellus coronatus 
(Crowned Lapwing), Euplectes orix (Red Bishop), Euplectes progne (Long-tailed 

Widowbird) and Megaceryle maximus (Giarit_~fn~ft~~~jlJ;Jl~gisturbed nature, small 
size and lack of diversity of habitats on the""mmfY.t:\aswelias the agricultural 

:'{'.H;"""~; ~;: 

activities on the surrounding areas most likely resulted in/the small number of bird 
, ''-' • \",",'7:"",,;,': 

species recorded here. 

The probabilities of other species occurring on the study site were as follows: 

• 40 species had a high probability of occurring on site. 

• 36 species have a moderate to high probability of occurring on the study site 
including one species of conservation concern, namely: Spizocorys fringillaris 
(Bbtha'S Lark): 

• 24 species have a moderate probability of occurring on the study site 
including two species of conservation concern, namely: Neotis denhami 
(Denham's Bustard), Eupodotis caerulescens (Blue Korhaan); 

• 10 species have a moderate to low probability of occurring on the study site 
(including two species of conservation concern, namely: Balearica regulorum 
Grey-crowned Crane and Glareola nordmaoni (Black-winged Pranticole); and 

• 39 species have a low probability of occurring on the study site (including 3 
species of conservation concern, namely: Phoenicopterus rubber (Greater 
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Flamingo), Phoenieopterus minor (Lesser Flamingo), and Gerontieus ealvus 
(Southern Bald Ibis). 

Please refer to Appendix B for a detailed list of bird species that could potentially 
occur on the study site. 

3.1.3.e Mammals 
A total of 51 mammal species are expected to occur within the ODS where the study 
site is located. Four of these were species of conservation concern. No mammal 
species were encountered during the field survey. However, burrows were found 
within damp depressions on the study site which suggest the occurrence of rodent 
species. 

Photograph 5: An example of a rodent burrow found on the study site of Borrow pit 4. 

The probabilities of other species occurring on the study site were as follows: 

• 19 species had a high probability of occurring on site including one species of 
conservation concern, namely: Felis serval (Serval); 

• 16 species had a moderate to high probability of occurring on the study site. 

• Six species had a moderate probability of occurring on the study site including 
three species of conservation concern, namely: Ourebia ourebia (Oribi) and 
Amblysomus robustus (Robust Golden Mole), Amblysomous septentrionalis 

(Highveld Golden Mole); 

• Five species had a moderate to low probability of occurring on the study site 
including one species of conservation concern, namely: Mystromys 
albieaudatus (White-tailed Rat); and 

• Four ~peci~phad a low prob~lbilityotoGcurring on tbe study site. 

Please refer to Appendix C for the complete list of mammal species that could 
potentially occur on the study site. 

3. 1.3. d Reptiles 
A total of 13 reptile species have been recorded in the ODS and could potentially 
occur on the study site. However, no species of conservation concern are expected 
to occur here. The lack of cover, rocks or termite mounds on the study site made it 
unlikely that most of the reptiles listed in Appendix D would occur on the study site. 

Strategic Environmental Focus (Pty) Ltd 14 



Work Package 2 - Faunal Assessment 503928 

3.1.2.e Amphibians 
Amphibian species are only expected to occur within close proximity of the non­
perennial stream in the west of the south of the study site. No amphibian species are 
expected to occur on the study site, however individuals could potentially disperse 
across the area. 

A total of 12 amphibian species have been recorded in the aDS where the study site 
is located and could potentially also occur in the vicinity of the study site (Appendix 
E)9f which none were of conservation concern. 

3.1.2.5 Invertebrates 
Unfortunately there were no data available on butterfly distribution in the aDS where 
the study site is located (South African Butterfly Assessment, 2010). No invertebrate 
species were encounte(~~],ijrihgl~~:lifil~:~Q~ey~,.,.·::;.:::~: ... ,·.:::~~: ... 

I ""~~;'~"-""'+ ,~""'."b,o':(;;,"'~';,,)~'.f~'~,~~"-J,,,,:,- .-"" .. -;;;c.,=-\,'"; ;,."T,-, ;,. ." 

. -"'\ -'-~"'-"!~~1~;i,;"~:"-;;~-~-':7'~~:",-"~~:,:~~·.~;~.;-,,,;;~~;;~.~~?~~~~E?~~-.0::~:~: ,:, ~ 

3.2 Faunal habitats al~Vl~".I.~ 

3;2. 1 'Wetlands 

A number of wetlands were present along the road that could provide important 
. habitat for a number of faunal; "'and especlally bird, species. For a more detailed 
description on the wetlands prE:ls~nt here please refer to theSEF (2010); The most 
important of these from a faunal perspective were a pan located at (S 26'11'27.61:: 
29'44'37.1). Large numbers of Fulica cristata (Red-Knobbed Koot), Tachybaptus 

ruficol/is (Cittle •• Gr~~.~),~Ijlf:t\fi~s~~lIi(?m~!~.~Yeliow-bilied duck) occurred here along 
with a variety of other water birds suc;h~~~iiliJ¥jJ~&.~/ba (African Spoonbill), Podiceps 
cristatus (Greater Cre~te,d'Greber a'nd Oendrocygna bicolour (Fulvous Duck) 
(Photograph 3b). In addition, species of conservation concern such as 

E!29.~!2!~2R,~~n!§,.L<]~~~~;.J.@,["ft~~!!:L .. ,£1~!Jl!DJt21 anc:i Phoenicopterus minor (Lesser 
Flamingo) are highly likely.t().l:>e ,Ei[)c.ount~~~q.h~re. :'.:C::::::O-=::.' 

"'A number of smaller wetlands'TocatedaFvarlO'QsJ~~~r5'ng the road provide habitat 
for specifically Tyto capensis (AfricanGrasj~aWI;'~~~:;!a~potential large number of 

frog species (PhotographS ).In;~!ild~i~'1\~~Jl:Bma.~Sf)eeiesof·· conservation concern" 
such as Chrysospalax vi"()slus''''i(~oJgh-haired Golden Mole), Amblysomus 

septentrionailis (Highveld ,Golden _Mole), Mystrony,Ys ~/bicaudatus (White-tailed 
Mouse) and Oasmys incomtus (African Marsh Rat) are known to associate closely 
with wetland habitats and could potentially occur within the wetlands identified here. 
Specifically, a great deal of burrows that could possibly be those of the above 
mentioned golden moles or the common Gerbilliscus brantsii (Highveld Gerbil) were 
found in a wetland located at S26'21.244; E29'52.795. 
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Photograph 6: Example of wetlands found alengthe'surveyroad(a)birdrich pan located 
within close proximity of the road (b) burrows found in a wetland along the surveyed road and 
(c)prime example of African Grass Owl habitat along the road (d). 

3.2.2 Rivercrdssings 

There were three river crossings along the surveyed road that could provide 
important faunal habitat. Not withstanding the fact that faunal species could reside 

h~r~! riye,rs ... anc;1 stre.~I11.s .. t;l9.t""~,~.jmRQI:tsUJ!.t.[1igJ.9JLq!J§c;~gQ.,i;rueR,§~~,,,qrL!.gQrS . J9r .. a. 
number of species e.g. Aonyx capensis (African Clawl~!)!)DtteJ).m.Cons.tructjon 

activities here could thus interrupt such movements and influence;,~.e~D.¥aamt:M$~;;9f 
tt':,":-. ,';jp!'l::.r:'~7-,::W%~~~it'~~~~~",,~~·~~~~~~,.4~ 'T'~.,-2,' ,),; :~ .. 

populations that occur in the area. Furthermore, Ijl(1l11c!J~.}·'8fuj;~1,lSws.rr6w~~~(oreed 
under .. bridges .. heIe du[ingsu mmer 
activities. 
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Photograph 7: (a) Perennial stream that flows under a bridge on the road from Ermelo to 
Hendrina and (b) water crossing outside Ermelo. 

3.2.2 Other faunal habitats 

Faunal habitat along the surveyed road was in most instances highly disturbed and 
provided little or no shelter for faunal species (Photograph 5). It is thus highly unlikely 

.. ~ ...... _ .. ~.~ .• ~ .. lhaLaD¥-launaLspe.ci.es .. wQuJd.be .. .resident. here .. Hawe\,le.r,"jo.ng.:.f)Iass.~ca".eLalang ..... . 
some fencesrtext to the road provides cover for anumberof.rodertt species which in 
turn acts as a food source for raptors in the area. Raptors recorded perching on 

~ .... __ . ___ .J~1~pbQn~RQI~~.91QngJb~JQ9cjgl)rilJ.gtb.~ .~J~rvf3Y.ln~ty.q~g.; :EI?I7!d~_~?g[LJ1~.11~.(6J9~15~. 
should~~~,,~.,,~i!e), E3/jteo vLJlpinus (Steppe Buzzard) arid Milvus parasltus(Yelrow­
billed Kite). A number of owl species are also expected to forage along the road at 
night. These species hunt here opportunistically and construction activities are 
unlikely to have any long term effecfontheir ()ccurrence ..... . 

Clumps of £;ucCllyptus trees (location 826'10.796; E29'40.669) could also provide 
nesting habitat for a number of bird species (Photograph 5). 

Photograph 8a &b: Typical faunal habitat encountered along the surveyed road (a) Patches of 
Eucalyptus trees found along some places along the road (b). 
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3.5 Ecological Importance and Sensitivity 

The ecological sensitivity rating was based on the ecological function and 
conservation importance of a particular area. The relative ecological function (e.g. 
connectivity & presence of wetland systems) of an area was based upon the inherent 
function of the system or portion of land. For example, highly sensitive or dynamic 
systems will be those systems contributing to ecosystem service (e.g. wetlands) or 
the total preservation of biodiversity. Secondly, it relates to the degree of ecological 
connectivity between systems within a landscape matrix. Systems with a high degree 
of landscape connectivity. among each other are perceived to be more sensitive. 

, . ~ , " 

On the other hand, ecological conservation importance relates to species diversity, 
endemism (unique species or unique processes) and the high occurrence of 
threatened species and species (or ecosystems) protected by legislation. Based on 
the findings of the study and; the following criteria, sensitive habitat or areas of 
conservation importance were classified based on: 

, ... ,.EC9Jogi.caLJ;:.~nct!9n: ...... Ih.e .... ,ecologicaL funcli9rL .. describes, Jhe .. jotactness of the 
slructureantlc:function.ofanecosystem in terms of ther~I~1iqBshipbetween plant and 

i"~~ :,,~~,:,'>£;i(:~:<':">\";'" ,< 
animal assemblages and the surrounding abiotic enVJr~flrn~nt:lt also refers to the 

.. g~gr~~ .. Ql_~CQ!9gig~tc9nn~ctivJty b~tween~ystern$;~if.tI~~jt·j~fltJ~cape . Therefore, 
systems with a high degree of landscape connectivity among each other are 
perceived to be more sensitive.; 

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

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

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

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

High -Ecosystems with high species diversity and usually provide suitable 
habitat for a number of threatened species. These areas should be protected. 
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Medium - Ecosystems with intermediate levels of species diversity without any 
threatened species. 

Low - Areas with little or no conservation potential and usually species poor 
(most species are usually exotic). 

3.5.1 Borrow Pit 1 
The ecological importance and sensitivity of the area was rated Medium. This is as a 
result of the grazed and recently burnt state of the grassland here. In addition 
previous mining of a now abandoned borrow pit was also noted. However, ecological 
succession processes has resulted in suitable habitat being present within and 
around the abandoned borrow pit. For instance, animal signs found during the survey 
suggest that a number of common faunal species do occur here. In addition the 
borrow pit provide habitat for amphibians occurring in the area. 

3.5.2 Borrow Pit 2 

The ecological importance and sensitivity of the area was rated Medium-Low. No 
faunal species of conservation concern had a high probability of occurring on the 
study site. The study site does however provide habitat for a number of common 
faunal species that will be impacted on by the proposed borrow pit mining. 

3.5.3 Borrow Pit 3 
The ecological importance and sensitivity of the area was rated Medium. The 
proximity of the Klein Olifants River and its surrounding habitat to the proposed 
mining site was the main reason for the medium sensitivity rating. The rest of the 
study area was comprised of relatively homogenous grazed grassland that provided 
habitat for only common faunal species. No species of conservation concern were 
expected to occur on the study site. 

3.5.4 Borrow Pit 4 
The ecological importance and sensitivity of the area was rated as Medium-Low, 
while no faunal species of conservation concern were expected to occur, however 
the non perennial watercourse on the north western part of the study site could 
provide habitat for some common faunal species, especially amphibians. 

3.5.4 Road Survey 
The ecological importance and sensitivity of the road reserve was rated as Low as 
common faunal species occur here opportunistically. Sensitive areas, specifically 
wetlands and an exceptionally bird-rich pan were encountered along the road and 
were classified as Highly Sensitive as a result of specialist faunal assemblages that 
may be associated with these areas. Furthermore, these areas have a high 
conservation potential. 
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Figure 2: Ecological Sensitivity Map for Borrow pit 1. 
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Figure 3: Ecological Sensitivity Map for Borrow pit 2. 
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Figure 4: Ecological Sensitivity Map for Borrow pit 3. 

Strategic Environmental Focus (Pty) Ltd 22 



Work Package 2 - Faunal Assessment 

Legend 

t:::l~~O$.ea •. eOrrow·Plt 
III Mecllumtol.ow Sensitivity 

_ High Sensitivity: Moist Grassland 

503928 WP2: N11 

BORROW PIT 4: FAUNA MAP 

A 1:2,000 

o 12.525 - 50 
m 

Figure 5: Ecological Sensitivity Map for Borrow pit 4. 
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Figure 6: Faunal habitats encountered along the surveyed road. 
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4. IMPACT ASSESSMENT AND MITIGATION 
Any development in a natural system will impact on the surrounding environment, 
usually in a negative way. The purpose of this phase of the project was therefore to 
identify and assess the significance of the impacts likely to arise during the 
construction and the operational phases of the project, and provide a short 
description of the mitigation required so as to limit the impact of the proposed 
development on the natural environment. Possible impacts associated with the 
proposed development and their sources are provided in (Borrow pits) and Table 3 
(Road Upgrade). 

4.1 Assessment Criteria 

The environmental impacts are assessed with mitigation measures (WMM) and 
without mitigation measures (WOMM) and the results presented in impact tables 
which summari.~e t~eC:l§~essment. Mitigation and management actions are also 

.. "~._<-.~"","=._. _," __ .,J~.£~.rnm~l1q~cj" ~it~~~~~l.rrr,.~f. enhancing positive impacts and minimising negative 
impacts. 

:,:::~'"!'~~~~~oFdeF.te~"8s"8esa4rnese",.~~pfepesed""deNet0pmeAt,ha&,b~en·dtvided··into· 
====",,=:::=_-====-7:'= "====='=tWo:::=Cproject 'pfjase's;c:;Cfiamely" me ==Constrl.Jctidnarid "operation phase. Thecrileria' 

against which these activities were assessed are discussed below . 
. " - - -- .. -_. ""., . -. - ~,,~-;;..;::;- -- ,--." ~\, - .... - , , 

'",~"""'~-=~~~"~~~~"'~~_"",,,_""o __ ~-;;'",,,,~..t-_''',--o-"*,':''''''f<4.'t-c<*',~W''''''"~tf.~,''l:!'~_;:.'}c;· •• ;-~_,,' 

4.1.1 Nature of the Impact 

This is an appraisal of the type of'effectthe project woUld have on the environment. 
This description includes what wouldb,e affe9ted and how and whether the impact is 
expected to be positive ornegative. 

AJ .2, .. Extent ofthelmpact 

A description of whether the impact 
.'"" .. ~ .. "., .. .,sePlitude),.Jimitedtothe.study.ar:ea.and::ij 

national scale. 

4.1.3 Duration of the Impact. :¥~~~~J;~~:" 

hding only as far as the 
~i~fittr~blndingsr,;J:e!iJioJ;\ali~r ... Or:l.a 

.... ,~-'.=--"." ...... "' .. ,-",...-.. .,.,-.~~, ... , ... " .. " .. , .. ,"'~""""'""''''''''''-''",;,'';.;;;,;j~~_''''''!I1l''.''''~~:''1W'''f''''fM'"".w ... ,,····,·, .. •·• 
This provides an indication of '...... .... 'e'l espan of the impact would be short term 
(0-5 years), medium term (6-10 years), long term (>10 years) or permanent. 

~,., '~_'_C'."" .~~_" •. _,~~._.~'~: ,",'_ ""''''''''.=:M'"'"",,,,-' :""'_' .. __ ._-..~,~~~_ 0< ~~,...,~." .. ".~"'_.<~-.,,~~~ ____ . _"~"i""'"'~~"t"""..,:i:-"""'~:l':ffi."'1~.·~,"I:, .. '""',~im~"',;""=~~~''''''''"~,~'"'''=c.~"''" -"'"<to" """"''I'"'',o"='''''~;,;.,.-=~._=,,.,;,..''''"".<,,,;'''''~,·i,,,''',",''''',~''''''~··'\ 

4.1.4 Intensity 

This indicates the degree to which the impact would change the conditions or-quality 
of the environment. This wasqUaHfienas low, medium or high. 
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4.1.5 Probability of Occurrence 

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

4.1.6 Degree of Confidence 

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

4.2 Impact Assessment - Borrow Pit Mining 

Due to the nature of borrow pit mining, most of the existing natural habitat will be 
destroyed even if mitigation measures are implemented. These activities will 
inevitably alter or destroy the habitat of most fauna species resulting in the lack of 
suitable habitat on the mining site. The noise from construction vehicles and related 
activities could disturb and therefore deter fauna from the study site and adjacent 

·""··'······-··~···-"(!reas-·whtch·-cotJlct··tead .. "to··a'-de'Ctin9"wrnM'species'number"and/or"~eradication"'or"the'-""""'" 
faLlnalspeCl9s'conCe':Fnea:-Fragmentalibnof tl1efandscape is expected which could 
also lead to a possible reduction in suitable migratory routes and dispersal patterns 

~·~~"~··~-····",:,;~of,,;·falifta~cFl:ntRer'1'iwr~·"poaehing1ncidence-could"inCrease'as ··a·-result·of",people··· 
occupying the site. 

Table 2: Possible impacts associated with borrow pit mining. 

Fragmentation of faunal Habitat 

Impacts on SurrouDding Habitat 

and Species 

EFosion·af~aunal HaBitat 

Structures and Personnel 

Strategic Environmental Focus (Pty) Ltd 

Surface/soil disturbances during mining 

c;onstructionof roads as well as dust and noise 
EIssociated with mining activities 

Surface disturBances-during mining 

Occurrence of accidental fires, health and sanitation 

Poaching/trapping/illegal hunting 
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4.2.1 Borrow Pit Mining 

4.2.1.a Destruction and Fragmentation of Faunal Habitats 

r Medium 

Description of Impact 

The nature of borrow pit mining makes it inevitable that faunal habitats will be 
destroyed. The habitat will become unsuitable for faunal occupation and may 
impact on the dynamics of some populations. Furthermore, the resultant 
fragmentation may impact on the population dynamics of faunal species 
occurring in the surrounding area as they may use the study site for dispersal or 
foraging events. 

Mitigation Measures 

503928 

.. .. NQ.developmeoLshQuIdtake .pIace withinJhe. areas zoned. as .high$eositiYily 
·(please·referto·Ecologica~SensitivityMapsinthisreport~i. 

• If pOSSible, mining should commence in winter when nests and breeding pairs 
are leasUikelyto beencQunteredandJaunal diversity isaUts.lowest;· 

• No animal may under any circumstances be handled, removed or be 
interfered with; 

• Should faunal species of conservation concern or any other species need to 
be removed from the study area, a faunal capture and relocation plan should 
be· developed and implemented by a faunal specialist approved by 
Mpumalanga Conservation (MTPA). This is important for the planning and 
execution of all animal relocation activities so that animals are not introduced 
into areas where population stress is already being felt; and 

• The slope of the borrow pits ShOl.ild not be steepetlhan 1 (V):3(H). This Will 
prevent faunal sp~cies being trapped within the pit created by the borrow pit 
mining processes (the rationale is that the new slopes must mimic the natural 
slopes and topography); 

• Ensure that no concrete rubble is present within the top 1.5m of any 
embankment. 

• Shape all·disturbedareas to blend inwith-the surrmmding landscape; 

• Ensure that the stody site is kept clean, tidy and free of rubbish that would 
aUract animals; and 

• Compile and implement an environmental monitoring programme, the aim of 
which should be preventing mining related impacts, ensuring long-term 
success of rehabilitation and prevention of environmental degradation. 
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4.2.1.b Impacts on Surrounding Habitats and Species 

]c'j~~t,IDUrali~f, Inten·~!i· ~~';. 
v;FL.ocal ~~I High I Medlum~l. High ·1 ~~ 1 -- 1 -"1 

." - . . .. . , . ' , , . . . . 

Description of Impact 

Most faunal species are sensitive to disturbances and are unlikely to occupy 
habitats that are affected by mining activities. Faunal species occurring in 
adjacent areas might also be negatively affected. For instance the construction of 
new roads to utilize the mining site as well as dust and noise associated with 
mining activities could negatively impact on faunal species that occur within the 
surrounding areas but should be negligible in the long-run. 

Mitigation Measure 

• Demarcate the mlnln9 .. area in order to control movement of 
_ personnel and vehicles as weH as providiQg boundaries for 
construction sites in order to limit dilution or spread of peripheral 

. impacts; 
, ~--. , , 

• Make use of existing roads and tracks where feasible, rather than 
creating new routes; 

• If additional access routes are planned, sensitive areas as set out 
in this report should be avoided; 

• Ensure that adequate vehicle turning areas are allowed for; 

• No off-road driving outside of demarcated areas is permitted; 

• Plan for dust suppression as a result of traffic along roads; 

• -Runoff from roads must be managed to avoid erosion and pollution 
problems; and 

• Affer Closure, roads should be()bliterated~Whffevegetation should 
be re-established. 

Strategic Environmental Focus (Pty) Ltd 
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4.2.1.c Erosion of Faunal Habitat 

Pr~babil.ity 
"of / . 

ence'WOMM{ [I: WMM ~jt:~+~~\:;'c' ' " ~; ,VI,";; . ;':Ai, t~;,,:, \," :,,><' n " 

Regional Medium Medium I Low 

Description of Impact 

The removal of the surface vegetation will cause exposed soil conditions where 
rainfall and high winds can cause mechanical erosion. Soils can be washed into 
nearby streams and can therefore have an affect on faunal species and habitats in 
the greater area. 

Mitigation Measures 

• Where possible, limit mining activities to dry periods in order to 
curb occurrence/augmentation of erosion; 

• Jmpl§mentao e~QI99igqlly~soY[lq, ~~§tQrm~w~t~rm~n§g~mJ~nt, pl~m 
during mining; 

• Remove only the vegetation where mining will take place and limit 
any other disturhanceto the nattJraT·vege'tation'cover;an'd 

• Ensure surface restoration and resloping in order to prevent 
erosion, taking account of local contours, drainage lines and 
landscaping; 

Description of Impact 

Environmental degradation is the process where the natural environment of an area 
isaegenerated to such an extent that thegeherarhealtfi'~ii'icfbibdive'r$ify bfcln area is 
subjected to drastic reduction. This could be attributed to a variety of human activities 
such as: health and sanitation activities, storage of hazardous materials, use of 
pesticides, frequent and unnatural fires ext. 

Mitigation Measure 

• Ensure off-site storage of hazardous materials, chemicals, fuels, 
oils, etc. in order to prevent accidental spillage, contamination or 
pollution; 
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• Provide temporary on-site sanitation, litter and waste management 
and hazardous materials management facilities; 

• Removal of dismantled structures, rubble, litter, refuse, temporary 
infrastructures, sanitation equipment, etc. subsequent to 
construction and rehabilitation; and 

• Prevent open fires, provide demarcated fire-safe zones, facilities 
and fire control measures. 

4.2.1.e Faunal Interactions with Structures and Personnel 

i , PI'~b:fbiUtY; I" Signi~can; 'Confidence 

503928 

occul'rence' L~ WOMM . 'I ",WMM c';: 
--::-:-..,.-,--- .--::-:---- . r-----:--:--,.,.---I 

Probable I Medium I Low Medium 

Description of Impact 

The most important negative faunal interactions that could be associated with mining 
personnel are poaching, trapping and hunting of faunal species. This is especially 
important where species of conservation concern are involved. 

Mitigation Measure 

• No wild animal may under any circumstance be hunted, snared, 
captured, injured or killed. This includes animals perceived to be vermin; 

• Regularly undertake checks of the surrounding vegetation, in fences and 
along game paths to ensure that no traps have been set. Remove and 
dispose of any snares or traps found on or adjacent to the site; 

• Have problem animals and vermin removed by an appropriate 
organization or authority (Le. such as the Parks Board, the SPCA or a 
registered exterminator); 

• No wild animal may be fed on site; and 

• Compile an education programme for all contractors and subcontractors 
and workers to ensure compliance to all aspects of the EMP as well as 
educating personnel in the safe and proper conduct within areas of 
natural habitat. 

4.3 Impact Assessment - Road Upgrade 

Roads have diverse and systemic effects on many aspects of terrestrial and aquatic 
ecosystems. The ecological effects of roads can resonate substantial distances from 
the road in terrestrial ecosystems, creating habitat fragmentation and ensuing 
fragmentation through support of human exploitative activities. Since the current 
study involves the upgrading of an existing road, these effects are expected to be 
less than what would have been the case if a new road was constructed. 
Nonetheless these impacts and their associated mitigation measures are discussed 
below. 
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Table 3: Possible impacts as a result of proposed road upgrade. 

Possibleim~a~t;,,,~; 
, " ~ :,'>r' )<"><+::::~:"' 

"Source of impact 

Destruction of Faunal Habitat Along and Adjacent Road Construction activities 

Increased Faunal Mortality from Road Construction Construction activities 

Increased Mortality from Collision with Vehicles Operation of the road 

Widening of the road 

4.2.2 Rdadconstractiohand operation" 

4.2.2.a Destruction of Faunal Habitats 

Description of Impact 

",,8 [Ogg JrqnsfQrms "the Pl1ysical cQnditiQn~Q.I1"gng!18j~P~QtJ2"i~,tcherefore 
creating edge effects" with" consequences "thatextentbeyona "the time of the 

"r();~p'c~".~~De~t~uGtion''''heref§£~!f~~~~lqabitElt~pr~~,,~~LE!!2n~:!~erol3;d cpuldHE3. 
neg"ativefy'afteCledor even 'clesfroye(rrfy';corfstrucl1on~'aaTVTties;' ass'o'dafed\,';'Hfl'" 

.. Jb~ rOelc!. pl,lr[ng theasse~sm~JltmtjmIlQJ:tsmUe!J[@lbC3b.itats were encountered 
in the zone where the proposed widening of the road will take place. However, 

'c sensitive faunal habitats, specific:allywetland ancl;rip~rifil§lt)j,vy~r~' identified along 
',' - ~ ::F" -"/.7~,;'0,~.~:~:~~~'W::\;';'~L.t';G-- -"::".:-

the road that may be affected by the widening ofbridg~€1$;'i:fbelby the construction 

"""";"",,,,c,,,~, __ ",,_,c,,",,._,,,..QLn.ew· .. c.ut'l(ects;;aod.Jlll,,ets, •. " .• c",;~, .• , .. ;.;,""""";,,,,,; ;'~''''"; ;'''_,,'' •. ~.;,; ", .•. , .•. , •• , ..... .." •. ;;")' ...... ,'''', •. ",;,.''',.,;, 

Mitigation Measure 

..... ijse"wirem·es~hocnIh~"~oaa~rde~~~Q~~tabilIzejh~~o~~()system through 

reduced soil erosion, minimized landslides and controlled 

sedimentations into streams and wetlands adjacent the road; 

• Rehabilitation of disturbed areas and communities after 
construction activities by implementing an ecological restoration 

plan; 
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• Re-create habitat that might have been destroyed during the 
construction processes e.g. planting of indigenous grasses or trees 
on the shoulder of the road; and 

• Removal of rubble, litter, refuse, temporary infrastructure ext. 
subsequent to construction and rehabilitation. 

4.2.2.b Increased Mortality from Road Construction 

503928 

;r~"t rDurau~n td"ten'I~~j::'r~~~lIIty ; "....I.~·.··. ,..", •• '.~. S.,.,..ignifican'ce" 

L"j(' ••..... '.. ~:k.;~·::.( ·.~~ .. ~~~~J~~~~ce .J;vvO~M .. c I ..... WflAN'.: [\.;;'j;r·~J·· . ':':;' 

r~~r;:r~;-~~~:--I Medium 

Description of Impact 

Road construction kills any sessile or slow moving organism in the path of the 
road. Construction may also injure organisms adjacent to the path of 
construction. 

Mitigation Measures 

• Use wire mesh on the roadsides to stabilize the ecosystem through 
reduced soil erosion, minimized landslides and controlled 
sedimentations into streams and wetlands adjacent the road; 

• Install drains and interceptors to minimize the flow of storm water 
into sensitive areas adjacent the road that could also act as 
movement corridors for faunal species; and 

• Conduct a final walkthrough prior to commencement of 
construction activities to ensure absence of species listed as 
conservation concern. 

4.2.2.c Increased Mortality from Collisions with Vehicles 

';B" ". .'.:;',' ·';··ii, •. ,i;X . i'. jii. "i'j'" ·'.,,'H i";'" ' 

.) .' .. Extent; 

~F";'~2L~":"i;~;I=-EL~:~FI' 
;.' Loc.al .. ' ... : Medium ':' '. 'Term i 

Medium Medium 

Description of Impact 

Most terrestrial animal species that occur in the vicinity of roads suffer mortalities 
as a result of collision with vehicles. Amphibians may be especially vulnerable to 
road kill because their life histories often involve migration between wetland 
habitats and individuals are inconspicuous and slow moving. 
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Mitigation Measures 

• Install underpasses or tunnels underneath the road, specifically 
where watercourses cross the road. This will act as important 
movement corridors for a number of faunal species, including 
amphibians; and 

• Construction of fences/good practise so as to minimize the number 
of larger faunal species impacted on by road collisions. 

4.2.2.d Modification of Animal Behaviour 

/ProbabiUtY1i,s) 

503928 

c· ..of >!/nrf;~l ~-C' . 
.. ~_~ ... _ f!·gc9;~~!:!~~~!~~~ .0. 
'IM~iu:J_Mediu:J _LO=_J Medium 

Description of Impact 

The presence and construction of a road may modify an animal's behaviour 
either positively or negatively. For instance: Raptors may change their home 

rpnges tR fQrqg~t"aJQngc[9g9s.gstQer~ .. !~[~ J:DPre preysp~}:~jes pres~nt, 
-. ---

Conversely animals that are attracted to modified habitats alongside roads can 
suffer high rates of mortalities and could result in population sinks. 

Mitigation Measures 

• Install underpasses or tunnels underneath the road, specifically 
where waterc.puTses cross the road. This will act as important 

,,,~ ,,:.H;."";' f 

movement corridors for a number of faunal species and may 
lessen the fragmentation affect of roads and therefore the faunal 
distributions associated with them; and 

• Rehabilitation of disturbed areas and communities after 
construction activities by implementing an ecological restoration 
plan. 

5. CONCLUSION ANORE.GOIVlMENDATION 
The ecological sensitivity of the study sites associated with the proposed borrow'pits 
One, Two, Three and Four was rated as Medium, Medium-Low, Medium and Me.dium 
Low respectively. No faunal species of conservation concern were encountered 
during the survey, but there are a moderate to moderately-high probability that some 
species could occur here periodically. The ecological rehabilitation of borrow pits do 
have the potential to provide cover and additional habitat for faunal species that 
occur on the study site as well as providing suitable habitat for other faunal species 
that would not necessarily occur on the study site. The mitigation measures as 
proposed in this report should thus be adhered to, to minimize the effect of mining on 
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faunal species that occurs here. 

Faunal habitats that fell within the road reserve were heavily disturbed with very little 
chance of sustaining functional faunal communities. Long grasses and vegetation 
that are present along fences that could, however provide cover for specifically 
rodent species that forages here occasionally. The most important habitat types 
along the road were two water crossings and a number of wetlands that occurred 
frequently along the road. Specifically, a bird-rich pan (S 26'11'27.6 E 29'44'37.1) 
was noted as being a Highly Sensitive area. Construction activities should be 
minimized in these areas and caution should be taken to adhere to mitigation 
measures as set out in this report. 
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GLOSSARY OF TERMS 

Alien species 

Biodiversity 

Biome 

Buffer zone 

Climax community 

ConserVation 
concern (Plants of..) 

Conservation status 

Community 

Critically 
Endangered 

Ecosystem 

Ecological Corridors 

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

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

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

A collar of land that filters edge 

The presumed en point of successional sequence; a community that has reached a 
steady state, the most· mature and fully developed vegetation that an ecosystem can 
achieve under the prevailing conditions. It is reached after a sequence of changes in the 
ecosystem, known as succession. Once climax vegetation develops, the changes are at 
a minimum and the vegetation is in dynamic equilibrium with its environment. 
Very few places show a true climax because physical environments are constantly 

through the process of succession. 

A plant taxon is of conservation concern when it is considered to be threatened, or 
close to becoming threatened with extinction and therefore classified as Critically 
Endangered, Endangered, Vulnerable or Near Threatened 

An indicator of the likelihood of that species remaining extant either in the present day 
or the near future. Many factors are taken into account when assessing the 
conservation status of a species: not simply the number remaining, but the overall 
increase or decrease in the population over time, breeding success rates, known 
threats, and so on. 

Assemblage of populations living in a prescribed area or physical habitat, inhabiting 

A taxon is Critically Endangered when it is facing an extremely high risk of extinction in 
the wild in the immediatefuture 

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

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

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

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

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

I 
\ Exotic species Plant taxa in a given area, whose presence there, is due to the intentional or accidental 

introduction as a result of human activity , 
1, 

Fauna The animal life of a region. 

Flora The plant life of a region. 

I Forb A herbaceous plant other than grasses. 
",cc= I"";;'::" ... ,""",., .. " , , .... " .... ,' '''''''''''''C';, .: .. _, ..... " .. 

Habitat Type of environment in which plants and animals live 

':Indigenous:':;:";".:::,,:;: :::Any:speciesotplant;shrubor tree that occurs naturally in South Africa 

I 
"'""::""": ... ::" .. ;"': ...... :;':: 

, . , • , ... ,,~'.·: •. c;:;'''~' .••• ;c.'.;" 

Invasive species Naturajjs9<i;~li~n,plants that have the ability to reproduce, often' in large numbers. 
" 

1 

-< -", .... "Ag:gf~~sfl/ei·rivci~~is can spread and invade large areas 

I Mitigation The implementation of practical measures to reduce adverse impacts 

f 
Protected Plant According to the Transvaal Nature Conservation Ordinance of 1983 (No 12 of 1983), no 

one is allowed to sell, buy, transport, or remove this plant without a permit from the 

I 
responsible authority 

t 
Threatened Species that have naturally small populations, and species which have been reduced to 

I 
small (often unsustainable) population by man's activities 

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

! IUCN definitions 
,-," '" 

I 
Species diversity A measure of the number and relative abundance of species I 

Species richness The number of species in an area or habitat 

! 
Vegetation Unit A complex of plant communities ecologically and historically (both in spatial and 

temporal terms) occupying habitat complexes at the landscape scale. Mucina and 
Rutherford (2006) state: "Our vegetation units are the obvious vegetation complexes 

1 
that share some general ecological properties such as position on major ecological 
gradients and nutrient levels, and appear similar in vegetation structure and especially 
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floristic composition". 

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

"~>!O.,,;;;,,,~ 1I\I1II_ ..... i&lIl'111.QIi!llll III »Ib, M __ '-"_'_~""''''_''''' ___ '_,__ ~'.'I1111""'f._ Iii. ___ "'!lRM~' -----"'".,> 
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Methodology 

Bird species that could potentially occur on the study sites. 

Mammal species that could potentially occur on the study sites 

Reptile species that could potentially occur on the study sites 

Amphibian species that could potentially occur on the study sites 
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APPENDIX A: METHODOLOGY 

1.1 Desktop Survey 

1.1.1 Avifauna 

A comprehensive list of species occurring in the area was compiled using electronic 

databases (SABAP 1 & SABAP 2) and information from unpublished reports and 

newsletters. The study area falls within the quarter degree grid square 2528CC. 

Species of conservation concern that have been recorded or that could potentially 

occur here were noted and their habitat requirements were determined by consulting 

the relevant literature. Knowledge of the species habitat requirements was then used 

in conjunction with Google Earth mapping programs to establish whether and where 

suitable habitats for these species exist. It was also determined whether the specific 

habitat is of adequate quality and quantity to sustain the species or a viable sub­

population on the study site. 

The probability oJ birds occupying the study area was then estimated for all observed 

cc:cc:.:ccc.·:o: ·.c:o:::::.c.::::.... :::::::·.c::::51nQ·e·~~lE:!.(t.§R.EiQt~§J3.:~.Y.Qf~:tin9:-toJb.e-(QllowL~...:::=::::::.:::::::;:::· ==:::=:::::::.:::c.::;:.;:.=c=~=::.::::.=·: .. :::.:.::.::·=::::.:=::c=::::::·::::::.:: ...... -: .. :::::::::::;:.:::::.::: 

• High probability of occurrence - >50% chance of occurrence; 

• Medium probability oLoccurrence ...,10 -,SO%.chance of occurrence; and 

• Low probability of occurrence - <10% chance of occurrence; 

1.1.2 Mammals and Herpetofauna 

The presence of suitable habitat (a habitat assessment) was used to determine the 

probability of occurrence of mammal, reptile and amphibian species through various 

field guides and atlases. This was based on their respective geographical area of 

occupancy and habitat suitability. High probability of occurrence would be applicable 

to a species with an area of occupancy within the geographic locality of the study site 

as well as the presence of suitable habitat occurring on the study site. Medium 

probability of occurrence refers to species whose area of occupancy is marginal to 

~ ______ ~_~_J!!~ stu<!l:. site o~ Jts habit~t ~und __ ~9 ~~ ,w!thin . ~~e: surroundings .~ !~e ~!~~~ __ . ____ _ 
Lastly, a low probability of occurrence will indicate that the species' occupy an area 

surrounding the study area and that unsuitable habitat exists on site. 

2.1 Field Surveys 
During the initiation of the survey period, specific areas of habitat structure were 

selected and surveyed for specific taxonomic groups according to the methodology 

described below. 
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2.2.1 Avifauna 
Bird species were identified and verified using Sinclair & Hockey (2005). 
Identifications were supplemented using other means such as calls, feathers, 
roosting sites and nests. Bird names follow Hockey et al., (2007). 

2.2.2 Mammals 
Random transect walks were done whereby mammal species were identified [using 
Stuart & Stuart (2001) and Skinner & Chimimba (2005)] by visual sightings as well as 
by means of spoor, droppings and roosting sights. Only diurnal searches were 

carried out. 

2.2.3 Reptiles & Amphibians 
Possible burrows or reptile habitats (rocks and stumps) were inspected for 
inhabitants. A small number of old abandoned termite mounds were opened at 
random to determine the presence of Striped Harlequin Snakes. Reptiles were 
identified using Branch (1998). Suitable amphibian habitat was identified and then 
investigated for signs of amphibian species occupying the habitat. 

2.2.4 Invertebrates 
Random searches were carried out to determine the presence of invertebrate 
species of conservation concern on the study site. 
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APPENDIX B: Bird species that could potentiallYiioccur on the study site based on records from the Sputh African Bird Atlas Project 
1 &2 and a habitat assessment conducted during ~e surv~y. (Conservation Status: CR - Critically Endabgered, E - Endangered, VU -
Vulnerable, NT - Near Threatened, LC - Least Cohcern). 

6 
8 T achybaptus ruficollis Little Grebe LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
55 Phalacrocorax lucidus White-breasted !Cormorant LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
58 Phalacrocorax african us Reed Cormorant LC Moderate Moderate Moderate Moderate 
60 Anhinga rufa African Darter 

\. 
LC Low Low Low Low 

62 Ardea cinerea Grey Heron LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
63 Ardea melanocephala Black-headed Heron LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
64 Ardea goliath Goliath Heron LC Low Low Low Low 
65 Ardea purpurea Purple Heron LC Low Low Low Low 
66 Egretta alba Great Egret LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
67 Egretta garzetta Little Egret LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
68 Egretta intermedia Yellow-billed Edtet LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
69 

! 

Egretta ardesiaca LC Low Low Low Low 
71 Bubulcus ibis LC High High High High 
72 Ardeola ral/oides LC Low Low Low Low 
76 Nycticorax nycticorax LC Low Low Low Low 
78 Ixobrychus minutes LC Low Low Low Low 
81 Scopus umbretta LC Moderate Moderate Moderate Moderate 
83 Ciconia ciconia Moderate Moderate Moderate 
84 Ciconia nigra! Moderate Moderate Moderate 

90 Mycteria ibis Moderate Moderate Moderate 
91 Threskiornis aethiopicus Moderate-High Moderate-High Moderate-High 
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tS<>UthElrI'I Bald Ibis .. 
t', ',"' ".. ,-

93 Plegadis fale'jnellus Glossy Ibis LC ModeratE~~High Moderate-High Moderate-High Moderate-High 
94 Bostryehia h~gedash Hadeda Ibis LC Hig~ High High High 
95 Platalea albet, African Spoonbill LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
96 Phoenieopte~s rubber Greater Flamingo LC Low Low Low Low 
97 Phoenieopterus minor Lesser Flamingo LC Low Low Low Low 
99 Dendroeygna viduata White-faced Duck LC Low: Low Low Low 
100 Dendroeygna bieolour Fulvous Duck LC LoW! Low Low Low 
101 Thalassomis;leuconotus White-backed Duck LC Low. Low Low Low 
102 Alopoehen a~gyptiaeus Egyptian Goose LC Mod~rate-High Moderate-High Moderate-High Moderate-High 
104 Anas undulate Yellow-billed Duck LC HigH High High High 
105 Anas sparsa· African Black Duck LC Low: Low Low Low 
106 Anas eapensis Cape Teal LC Low: Low Low Low 
107 Anas hottentota Hottentot Teal LC Low. Low Low Low 
108 Anas erythrothyneha Red-billed Teal LC Low; Low Low Low 
112 Anassmithii Cape Shoveler LC Low: Low Low Low 
113 Netta erythrophthalma Southern Pochard LC Low: Low Low Low 
116 Pleetropterus gambensis Spur-winged Goose LC Hig~ High High High 
117 Oxyura maeeoa Maccoa Duck LC Low: Low Low Low 
118 Sagittarius s~rpentarius Secretarybird' . NT ..• ~~ 

"' :~. 'Ak'" 
.M~~~~t~li~. ' .... !MOderate Moderate Moderate 

127 Elanus eaeruleus Black-shouldered Kite LC Higq High High High 
149 Buteo vulpinus Steppe Buzzard LC Mod~rate~High Moderate-High Moderate-High Moderate-High 
152 Buteo rufofuseus Jackal Buzzard LC Moderate-High Moderate-High Moderate-High Moderate-High 
172 FaleObiarrn¥Js i LannElr Faicoll 

'«',",':"'",," ,,~,':;it,. C""'~~-i'-'~' 
:Mooerate V\r:··i~',. M~rab~'" • ,'.; Moderate Moderate _." \·:,·,\',tt'::':,:,~ .' :, "<;; J, -"-'_<': _ -",~~~'i-~,:·t:~ :~;,'- ' ;' 

173 Falco subbuteo Eurasian Hobby LC Mod~rate~Low Moderate-Low Moderate-Low Moderate-Low 
180 Falco amureilsis Amur Falcon LC HigH High High High 
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,Reference 
Number 

179 
181 
182 
183 
193 
199 
200 
203 
208 
223 
226 
228 
234 
242 
248 
249 
255 
258 
260 
264 
266 
269 
270 
272 
274 
284 

Falco rupicoloides 
Falco naumanni 
Scleroptila levaillantoides 
Pfemistis swainsonii 
Cotumix cotumix 
Numida meleagris 

Anthropoides paradisf3~~!t: '~: 
Porphyrio madagascariensis 
Gallinula chloropus 
Fulica cristata 
Eupodotis caerulescens;i" 

Rostratula benghalensis 
Charadrius pecuarius 
Charadrius tricol/aris 
Vanel/us coronatus 
Vanel/us armatus 
Vanel/us senegal/us 
Actitis hypoleucos 
Tringa glareola 
Tringa stagnatilis 
Tringa nebularia 
Calidris ferruginea 
Calidris minuta 
Philomachus pugnax 
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Greater Kestrel i 
C~ ser'K~frePlf,Af ~":"\'"''ll,"A''!''i;''' i~!'" 
Orange ~lver Ffl2ncolin 
SW,ainson'sSpuITowl 
Common tluail ; 
HE!jmeted:!quin~afowl 
BI~~ Crad~~l'}f,' ..., )~ , 
African pljrple $wamphen 

Common Moorhen 
Red-knobbed Coot 

Blu~ K9rh~~nll 
Greater Painted 'Snipe 
Kittlitz's Plover 
Three-banded Plover 
Crowned Lapwing 
Blacksmith Lapwing 
African W~ttled Lapwing 
Common $andpiper 
Wood Sandpiper 
Marsh Sandpiper 
Common Greerjshank 
Curlew Sandpi~r 
Little Stint 
Ruff 

" ir 

LC 
LC 
NT 
LC 
LC 
LC 
LC 
VU 
LC 
LC 
LC 
VU 
LC 
LC 
LC 
LC 
LC 
LC 
LC 
LC 
LC 
LC 
LC 
LC 
LC 

503928 

Moderate-Low 
Moderate 
Moderate 
Moderate-Low 
High 
High 
High 
Moderate 
Moderate-Low 
Moderate 
Moderate-High 
Moderate 
Moderate-Low 
Moderate-Low 
Moderate-Low 
High 
High 
Moderate-High 
MOderate-High 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Low 

3 

Moderate-Low 
Moderate 
Moderate 
Moderate-Low 
High 
High 
High 
Moderate 
Moderate-Low 
Moderate 
MOderate-High 
Moderate 
Moderate-Low 
Moderate-Low 
Moderate-Low 
High 
High 
Moderate-High 
Moderate-High 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Low 

Probability of Probability of 
Occurrence: ", ' , Occurrence: 

BP3 BP4 

Moderate-Low 
Moderate 
Moderate 
Moderate-Low 
High 
High 
High 
Moderate 
Moderate-Low 
Moderate 
Moderate-High 
Moderate 
Moderate-Low 
Moderate-Low 
Moderate-Low 
High 
High 
Moderate-High 
Moderate-High 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Low 

High 
Moderate-Low 
Moderate 
Moderate 
Moderate-Low 
High 
High 
High 
Moderate 
Moderate-Low 
Moderate 
Moderate-High 
Moderate 
Moderate-Low 
Moderate-Low 
Moderate-Low 
High 
High 
Moderate-High 
Moderate-High 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Moderate-Low 
Low 
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294 Recurvirostra avosetta Pied Avocet LC LOWi, Low Low 

295 Himantopus himantopus Black-winged Stilt LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
297 Burhinus capensis Spotted Thick-knee LC Moderate-High Moderate-High Moderate-High Moderate-High 
300 Cursorius temminckii Temminck's Courser LC MOdbrate-Low Moderate-Low Moderate-Low Moderate-Low 
305 G/areola norftmanni Black-winged Prantll1d6le ," '" ',.,.,NTY:' "',., •• M~r'r~!Ei."···· " ..... , .' •• Moderate ':;; Moderate Moderate 
315 Larus cirrocephalus Grey-headed Gull LC Moderate-High Moderate-High Moderate-High Moderate-High 
339 Chlidonias leucopterus White-winged Tern LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
348 Columba Iivia Rock Dove LC Moderate Moderate Moderate Moderate 
349 Columba guipea Speckled Pigeon LC Moderate Moderate Moderate Moderate 
352 Streptopelia semitorquata Red-eyed Dove LC Mod~rate-High Moderate-High Moderate-High Moderate-High 
354 Streptopelia capicola Cape Turtle-Dove LC High High High High 
355 Streptopelia senegalensis Laughing Dove LC High, High High High 
356 Oena capensis Namaqua Dove LC Moderate Moderate Moderate Moderate 
377 Cuculus solitarius Red-chested Cuckoo LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
386 Chrysococcyx caprius Diderick Cuckoo LC High High High High 
392 Tyto alba Barn Owl LC Hig~ High High High 
393 " 

!!AfricanGrass Owl Tyto capens~ ;VU) ";;;Mo~r~!ei[o~:;~" .,Low" Low Moderate 
395 Asio capensis Marsh Owl LC High High High High 
401 Bubo africanus Spotted Eagle-Owl LC Moderate-High Moderate-High Moderate-High Moderate-High 
412 Apus barbatus African Black Swift LC MOderate-High Moderate-High Moderate-High Moderate-High 
415 Apus caffer White-rumped Swift LC Moqerate Moderate Moderate Moderate 
417 Apus affinis Little Swift LC Moderate Moderate Moderate Moderate 
421 Cypsiurus parvus African Palm-Swift LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
424 Colius striatus Speckled Mousebird LC Mod,erate Moderate Moderate Moderate 
428 Ceryle rudis' Pied Kingfisher LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
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Megaceryle maximus Giant Kingfisher, 
Alcedo semitorquata Half-cOlla(a!9:nii~bef:' ModeratErlow'. Moderate-Low Moderate-Low Moderate-Low 

431 Alcedo cristata Malachite King~sher LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
446 Coracias garrulous European Roller LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
451 Upupa Africana African Hoopoe, LC Moderate Moderate Moderate Moderate 
452 Phoeniculus purpureus Green Wood-H60poe LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
464 Lybius torquatus Black-collared B~rbet LC Moderate Moderate Moderate Moderate 
465 Tricholaema leucomelas Acacia Pied Bar'bet LC Moderate Moderate Moderate Moderate 
473 Trachyphonus vaillantii Crested Barbet . LC Moderate Moderate Moderate Moderate 
489 Jynx ruficollis Red-throated Wryneck LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
494 Mirafra Africana Rufous-naped Lark LC Moderate-High Moderate-High Moderate-High Moderate-High 
506 Chersomanes albofasciata Spike-heeled [(;Irk LC Moderate-High Moderate-High Moderate-High Moderate-High 
507 Calandrel/a cinerea Red-capped Lark LC Moderate-High Moderate-High Moderate-High Moderate-High 
518 Hirundo rustica Barn Swallow LC High High High High 

520 Hirundo albigularis White-throated Swallow LC Moderate-High MOderate-High Moderate-High Moderate-High 

526 Hirundo cucul/ata Greater Striped 'Swallow . LC High High High High 

528 Hirundo spilodera South African Cliff-Swallow LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 

529 Hirundo fuHgula Rock Martin LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 

530 DeHchon urbicum Common Hous~ Martin LC High High High High 

533 Riparia paludicola Brown-throated: Martin LC High High High High 

534 Riparia cincta Banded Martin : LC High High High High 

541 Dicrurus adsimilis Fork-tailed Drortgo (C Moderate-Low Moderate-Low Moderate-Low Moderate-Low , 
J 

545 Oriolus larvatus Black-headed qriole LC Moderate Moderate Moderate Moderate 

548 Corvus albus Pied Crow lie High High High High 

568 Pycnonotus tricolour Dark-capped Bulbul ~C High High High High 

577 Turdus oHvaceus Olive Thrush le ., Moderate Moderate Moderate Moderate 
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587 Oenanthe pileata Capped Wheatear LC Moqerate-Low Moderate-Low Moderate-Low Moderate-Low 
", 

High 595 Myrmecocichla formicivora Ant-eating Chat LC High High High 
596 Saxicola tOfC1!1atus African Stonechat LC High High High High 

T 

601 Cossypha cci[fra Cape Robin-Chat LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
631 Acrocephalus baeticatus African Reed Warbler LC Low; Low Low Low 
634 Acrocephaluf schoenobaenus Sedge Warbler LC Low Low Low Low 
635 Acrocephalus gracilirostris Lesser Swamp-Warbler LC Low Low Low Low 
638 Bradypterus baboecala Little Rush-Warbler LC Low' Low Low Low 
643 Phylloscopu~ trochilus Willow Warbler LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
664 Cisticola juncidis Zitting Cisticola LC Higti High High High 
666 Cisticola textrix Cloud Cisticola LC High High High High 
667 Cisticola ayresii Wing-snapping Cisticola LC Higti High High High 
668 Cisticola cinnamomeus Pale-crowned Cisticola LC High High High High 
670 Cisticola lais Wailing Cisticola LC High High High High 
677 Cisticola tinnlens Levaillant's Cisticola LC HigH High High High 
681 Cisticola fulvicapilla Neddicky LC Mod~rate-High Moderate-High Moderate-High MOderate-High 
683 Prinia subflava Tawny-flanked Prinia LC High" High High High 
685 Prinia flavicans Black-chested Prinia LC Moderate-High Moderate-High Moderate-High Moderate-High 
698 Sigelus silens Fiscal Flycatcher LC Mod~rate-High Moderate-High Moderate-High Moderate-High 
706 Stenostira scita F airy Flycatcher LC Mod~rate-Low Moderate-Low Moderate-Low Moderate-Low 
713 Motacilla capensis Cape Wagtail LC HigH High High High 
716 Anthus cinnamomeus African Pipit LC Higti High High High 
719 Anthus vaalensis Buffy Pipit LC High High High High 
727 Macronyx capensis Cape Longclaw LC Hig~ High High High 
732 Lanius collaris Common Fiscal LC HigH High High High 
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746 Telophorus ieylonus Bokmakierie LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
758 Aeridotheres tristis Common Myna" LC Moderate-High Moderate-High MOderate-High Moderate-High 
759 Spreo bieolour Pied Starling ! LC High High High High 
769 Onyehognathus morio Red-winged St~rling LC Moderate Moderate Moderate Moderate 
775 Neetarinia famosa Malachite Sunbitd LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
796 Zosterops virens Cape White-ey~: LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
801 Passer domestieus House Sparrow;' LC High High High High 
803 Passer melanurus Cape Sparrow . LC High High High High 
804 Passer diffuses Southern Grey-headed LC Moderate-High MOderate-High Moderate-High Moderate-High 

Sparrow 
811 Ploeeus eueu/latus Village Weaver! LC Moderate-High Moderate-High Moderate-High Moderate-High 
813 Ploeeus eapensis Cape Weaver i LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
814 Ploeeus velatus Southern Masked-Weaver LC Moderate-High Moderate-High Moderate-High Moderate-High 
821 Quelea quelea Red-billed Quelea LC High High High High 

824 Eupleetes orix Southern Red Bishop LC High High High High 
826 Eupleetes afer Yeliow-crowneqBishop LC High High High High 

828 Eupleetes axillaries Fan-tailed WidQwbird LC High High High High 

829 Eupleetes albonotatus White-winged Widowbird LC High High High High 

831 Eupleetes ardens Red-collard widowbird LC High High High High 

832 Eupleetes progne Long-tailed Widpwbird LC High High High High 

846 Estrilda astrild Common Waxbill LC High High High High 

852 Orlygospiza atrieol/is African Quailfin9h Lt: Moderate-High MOderate-High Moderate-High Moderate-High 

854 Sporaeginthus subflavus Orange-breastdd Waxbill Lb Moderate Moderate Moderate Moderate 

856 Amadina erythroeephala Red-headed Fi~ch Lt: Moderate Moderate Moderate Moderate 

860 Vidua maeroura Pin-tailed Whydph ~~ High High High High 

869 Crithagra mozambieus Yellow-fronted yanary lC High High High High 
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Black-throated Canary 
872 $erilJUs cani;,lIis Cape Canary LC M*r~te-High Moderate-High Moderate-High Moderate-High 

881 Crithagra gu . ris Streaky-headed Seedeater LC Mo~rate Moderate Moderate Moderate 
884 Emberiza flafiventris Golden-breasted BunUng LC Mod~rate-Low Moderate-Low Moderate-Low Moderate-Low 

885 Emberiza capensis Cape Bunting LC Mo~erate-Low Moderate-Low Moderate-Low Moderate-Low 
886 Emberiza ta~apisi Cinnamon-breasted Bunting LC MO<;l9rate-Low Moderate-Low Moderate-Low Moderate-Low 
888 Milvus paraslJus Yellow-billed Kite LC Moderate-High Moderate-High Moderate-High Moderate-High 
889 Milvus migrans Black Kite LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
891 Anas platyrhynchos Mallard LC Moderate-Low Moderate-Low Moderate-Low Moderate-Low 
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APPENDIX C: Mammal species that could potentially occur on the study site based on the Red Data Book of the Mammals of South 
Africa (Friedmann & Daly 2004) and a habitat ass~ssment conducted during the survey. 

Short-snouted Elephant- 'I . if :r::=- 111[---- '1 
shrew i~~e~~~~~~'.~:.~rac~~~~~~C~~:~J .?:~~=~~i=~t. .,.!L~~de,~~t=__ !L~~~er~te ...J,.~o~=rate i .. _~o~=r~~e 

\ Aardvark.. • t_?r~ct:~~p~:~f:r ,.. . .... l LL~~=t~~~r~. ..: I.Mo~~rat~ ....... , . ..1 l.~.~~~ra~e_. . .. ' ..... _..1 l.~~der~.t:~Hi9h: l~oderat~-Hi9h. 
I LAGAMORP~A .. '1._ .,. .. "._ __ .. ~ ...... _ ... __ .J I_ ... _.~__ ..... _.. .1 L. ........ .. ... J 1 .. _ ........... ".. . ... _. __ .! 1._... · ,...:-1 ~~-'-'-= 
I.cape .. Hare/.De~e~.~ar:. _., '-~e~~:~~~:~:~~_.,_ .. _ ... _ .... ~ .. J L ~_:~~.<?~~~=~n ._.1 LM~~e~~t~~~i~h._.: t.~_~.~=r~t=-H.i~~_ ... .i LMo~erat~-Hi9~.; I~oder~te-Hig~ 
I Scrub HareJ ~:?~.s .~~~~~i~~.. .'. ._.. . .. ___ :.J .::~~_t~~~~:r~.J L~i~~....J~~~~..._ .. _ .J.~i~~ ... ...._ .[ r-. ___ ~i __ 9h ___ .. _________________ _____ 

!INSECTIVORA J _.. . .... _ .. '1.. .. _ "'" p' 'f _._,.,1 ... _._...;1. J 
I.Robust. Gol?e~ .. ~.~=...: r.~."3~/~:~~~~~~~~~f~~& __ ._i.}~_][l Lti5~~~:f~~Z._ ... ~.J L~~~:~~!:.~, __ ,~.jJ t~~~~!~~: .. ___ : .. ,._ ••• ~.ll L~~~d:r~~e ...•.•..••.... 1 r"t-~_-Od-,~-~a-te-.-. --

[ '. Highveld. Gold=.~.~ol= .. ". ,j Amb'yso"!~~::et:~!i~~:~I~~ElLl L~~,~~~!f&=i~~m~!.llL~~~~.~~,t:_ .• "."~J L~~~:r~t:, ... ,..Jl U~~~=r~t:_; I~~~~at= 
[ReddiSh.-grey .. ~.~~~. ~hr~V{_'d.j I. ~'.~~~~~'.~_~~~~:~ ____ ., .. _ .. , ______ .~~--.) I.~~~.~:~C!=~_~ _____ J L~~~~r~te~~i~~ __ ll __ ~~:~~~~~i~~. "J L~o~e~a~e-~i~h ! l~o~erat:-Hi9~ .. . 
I Gr~ater ~~sk~hre\\fH "L_~~~~i~~~ ~~~~:~~~s __ ._._ ... ______ .J l~~~~_~.:~~i~~~ __ .,j [_~~~:~~t~~~i~h.l [._~e~~,~:~~i~h .. , ..... J 1,_~oder~t~~~i9~.. I~~d:r~te-~igh .. . 

I Tiny Musk Shrew .......... , i 1,~~O~i~~'.~~~~c~m~~!~~ ___ , ___ ~r.J [~~~t.~:fi~~=~~ ___ ._.ll.~~g~_, __ ,_. _.1 I._~~.~ . ____ . __ . .._.......~: 1_.Hi_~h,_ ..... _ I.~ig.h_... . 
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..,..-_______ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~t:1,j;:'c'~;,,:'::" i:<,,"" 

i IMOderat~-Hi9h ,I Moderate-High 

l ~~~~~~Si,eM~~k ~~r~~. , .,J IJ~~f~~~~~~~~~~~sle~si~: .• ..:J.l~Jh:r~~~~~.ljt~lt:~~,:JMod~~!{!:=6~:,:ill';;;.:':'~";::.~;';;"e':';;~;:;',~e-::';; •• ·."";::~o;';;",~':';;~",.;';;", •. · .::....;::,..:.."l~oderate-LO~ : I Moderate-LOw 

l~reat~~.?\y~~~~r~\Y.J lU~f~~~i~~~ ... _...t~~t~.?~~~:~~._.J L~.~~e~~~~~~9h. . .. ,JIM~d~rate-High. ".1 Moderate-High. 

\ Lesser ~\yarf~~~e~H ... : Ir~~.f~~~~ri!l~_. ' 1J:>~~:,~~~i:i~~::i" J.~~~~~:~L.O~J I~od~~a~-.L~~ ., . : I.~~~erate-Low " 1 I M?derate-Low 

·1 RODEN~I~ ,.JJ .HJ: .... , .. , ... ,.:iL:.~ .. J.u.~ ... ,:-. , •. 11" 1. ,1,----------
I Tete veld~at.J~=thom~S!~=~~~~ ....l~~.~=~c~~:~~~ ... l:o~:~ .. : J L~~.. 1 Low ·rl_LO'-W ____ ~ 
I Namaqua RO:k Mouse, ,',. J f~t~~IT1~=.~~IT1:?~=ns!s....JI:~=t~?~~:~~~H.:l:~~~.,.... M.J:~~ "., , .. ,lL~~ ,,-'_LO_W ____ _ 
I Common Mole-rat IIE~y~toT11ys.~~~=~~~t~~.., ,.1 ~~~=~.~.?~:~~.n ... J.~i~.~~ .... ,...J.~i~h 1 Hi~h I High 

I Grey Climbing ~ouse i[ .. p=n~~oT11u~f11=!~~~ti~ .. " ".,.'., .. ,.t:~~,=~~~n::~~ .. "Cjl~~d:~~~= ...,I.~o.de~ate "I Moderate f. Moderate 

I Brant's~limbing Mo~se ,i r.!?~~~~~T11U,= f11:=~IT1~/a= ' ,; L~~~=t.~~~~:~~ .. J I,.~~~:~~~=-H!~~. 'I M~erate~~i~h... .1 High . ,-1_Hi_9h ____ _ 
I ~hes~~t Climbing Mo,us~.. .' lpe~~~~lT1u=.IT1~~~~:~li~ . i 1.:~~=~u~.~~~=~~_ .. J 1~~~~r~~~~~~~ .. J I. ~~derate . ! I High ·1 r _Hi_9h ____ -, 
I ~ape ~ole-rat . . ' ... , IE~~~~Ch~~.C~~=~~~=...... . I:~~.~t.~.~~~:r~ " ... ll .. ~i~.h_ .. c... I.~i~~ . : [ High .• ' r _Hi_9h ____ _ 
I. P~rcuPi~e .: t~~stri~ a:~i:~=.a~~~r~/~s " .. : 1 .. :=~st?o.~E=~n_ .. ".J tHi~~.,~.. l~i9.h J~i9h ., High 

I,~ing~e-st~i~~~_~~~=: ..... JJi~~~i=f~~~=.r~f:l~w_. . ... J 1!:.~t~.~=f~E~=~t .. _.J L~~h.~ ........ ..... ..... IHi~h. '. ...... . ... i 1.~i9~ . • r~i9h 
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',;p~Q~abUityQf 'j 
':.,',: ",,{;L(,''i~: .',Y':. ;":,'{ ',:, ;~ 

:'\ fqGcu~en(;~ :.>1 
~l ~;;,.,.;:~~e~,~iU::~,:~~ 

!Multimammate Mousel ~ast~~~sc~uc~a . . .~ ... _ ...... H.~.:~~.t.~~.~~:r~_JL~ig~....l~.i~~. .Jr-_-~.-i9-h-_----'!L~i9hu .. .1 

I Pygmy Mouse J~us f71in~toi~e~... .. .. _~ _.JL~:~~~~~~~_:r~~.Jt .. ~i.g~'_P..u.t~i~~..lT~i~h J~i9~ ......... J 

I White-tailed Rat. ".; '. Mystromys albidayda'u~.t;l~J;,t~,ill~ri~~ris~~~d·.<i 11Moderate>,l I'.' Moderate. . •. '11 [ :Moderatell Moderate' I 
.'" > ' •• ".. • __ ... , •• ~ __ • ,,: - ;;"','", • ~-> _ 4. . ::;~'. _,~:-' _,;:. ".~ .. ,:_~ .. ;~/ •. n"_".:-.~_".":-."' __ .~~· ,:,;:_: :':':":':,';";: ~;..::~, ;~;J.-.;,;,':~,,;,:,;::':~lJ~'k'.,'::! t~'_;,;.:~-.::~t;l\~:-,':":::':'':':'':j,;':':,':''~,":""""",.,:'::';_;''s';' ;.i:;.:;;_,','":..: . .d...:,''''':".:,~.j.;';'';"~:;;'.,:,~:';,,._ ~;4 .-':~.,;;.':':;:~~_ :,~..,.:_ '",.,:, : __ :~~ .. ,: _;.. .:,..,~~...:,'p _.I.,:".,." ~".,,"_",_~ ___ ..• "':"k''''''- '" "',' ,,"_ .,;. ,,' __ ,", .•. __ ~;."'~_ .. _. ~,,,._,,. _ •. J 

I Angoni Vlei Rat ·1 OtomysanHg~~iensis ....... ~ .. J '-~:~~.~.~~~.~.~:~~ .. ~J L~~.~~r~te"."j [ ~_~.~~r~t~,,_ .. ~: 1_~~~e!~t~-~i~h'H.J I. H~oder~te-Hig~ 
I Springhare °l.pedetes ~a~~~si~ lr.~:~~.t.~~~~:~~ .. ~JI .. ~i~~. . ..... ;l.~igh 'H.:[.~i~h ;lHi9h 

, I Stri ped Mouse . [n~~a.b~~f71~~~~f71i1~~~ n ...... _~.__l~:~~~~~.n~:~~....J ... ~i~~H"" ..... 1 ~~g~H" "" _H"~i9h ". 0 •• OH" . l'H-.i-~h-.. ---~ 
I Pouched Mouse ... . ... ....: [s~c~~s~~f71~~ .. ~~f71'!~~.tr!~ ... __ ~~.~J L~.:.~"~~._~~~~~:~~. __ .J L~~~~~~t=-~~~~_j L~~~=!~.t=~~i~~ .. "nH"'.] L~?~~~at= __ ~~?~_.1 1~~~=r~t=~Hi~hn " 
I. Krebs I Fat Mouse . .1_~Ht~at~f71Y~kr:~~~~H~_'''_'''~_'~_''; 1 .. ~:_a~.~ .. ~.~.~.~:~~ __ ._ .. 1 [~Hi~~...._.. ... .1 L~~~~._. .._.I11.~i~h.... . .1 r-_~i_9h-,-... _____ ---; 
[ Fat Mouse. 0 •• • l~~~~t~f71~~~~~t:~S!~_. __" ._+~ ... j IH~:~~.~~_n~:~~ .. J L~~d~r~~~.J [. ~~~~~~t= __ . . .. ' j I_.~~d~~~t=; I.~~de~ate 
I Highveld GerbilJ Tatera b,-~~t~ii~"'_~"'H""_'i,.JL~:~~~.~~~~:.~~._.jt.~i~h.. __ JL~i~~'''''_P ... __.lt~i9hJHi9~ .... 
I Greater Cane.Rat I Thryonomy~ s~i~~~~i~_~~~ .. _.4_Hjl_::~~t.~?,.n'~:~~H.j[~o~erat=-Hi~hJt~~~e~~t~~~i9h....j:I.~_ode~ate-~i9h ~Hi9h 
I CARNIVORA In_ d. il"H __ '_'_'!!: ..... . .....11""L""Hw.tr., L ,.~ 
I Water Mongoos:_I~tiI~X~a/Udi~oSUS._~ ... __ " L::a~.~~?,~~.:r~._. JIL:O~ ...... . .Ill .... I.L?~ .... 
I Black-backed.Ja~k~1 1.~~~!~.f71~.s~f71~'.a~_ ........ I Least Concern II; High High 

,---------,,, 
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~~_, . ~m_._'·' .. ·_,, __ , 

I. Caracal ..... II:~:~_?~~-=~~_.J L~i~~_, ......... _J t.~i~~L.. . j [Hi~h.. ,1'-:-"C-HiC-9h"" ... ..:....::...:....::."--"--_ 
I ~fri~a.n?i~~~.. ..... ...... . .. IJi~~~ic.t!~.~~~~~~.....l:::~.~.?~~~:~~_~.l M~d_:r~~~-Low. .! f. ~~~:rate-Low ' .. Jt ~oderate~~o~ ; I ~oderate-Low 
I~ ello\\l. ~o~~~o~~. ...J I.E~~i~!~~~.~.~i~ill~~~.... .' .............. i 1.::::~?~~~:~~~.j.~~djr~~~.~~~~~ .. J I~~~:~a~e~~i~~.d ..i IM~d~rate-~igh MOderate-High 

I ~Ia~k-f?~t~~.?a~ . ... ............... . .... ' It~/i~.~~~i~~ .. _...... .. .. ~ ...... : L::.~:.~.~.~~~~~2.,J .. ~~~r~~.~~~~~J L~~~:~at=~.~i~.h.ll.~o.~:r~te~~i~~. Moderate-High 

I Africa.~\\fildCat ... .: I .. f~li~ ~~/~~~[~~~... ...... .......... ' l.::~.~~.?~~:~~~._J l.H~~h._ ........ ~J l~i~~.. i [.Hi9~ .... '1.-._Hi_9h_. ___ ~ 
\. SnlaH Gr:~~ongoo~e .... . .' l..Ea/~~~II~.~~~ve~~!~.n.t~..._I: .. t t.::c:s_~ ?~~~~~~ __ .1I~~d=~~t=. . .... J IM.~e.r~te_.. . ......... '.' i I. M?~erate ... i I. Moderate 

I. Sl:nd:~. ~on~o~~e. ...J l.p~/:~:!~~~~~~~~~~~. ..J I.::~:.~.?~~::~~.~j L.~i~~ .. _......J \. ~i~~. .... . ..... . .' [.~i9~ .... . ~ 
I Sm~H-:po~t:~~:~:t ............. JldE~~:~~ .. ~:~~~~._.. . ..... II._:d:.~:.t.?~.~~.:!~.~.J [d.~~~.h., .. "d ......... J I .. H~~~. ... .. : l~i9h. .. ; .-1C-HiC-9hC-' "--"--__ _ 

I Lar~e~:potted~enet .j Ife~:~~t!~~!~~.. . ....... .1 1.::~~~~~~~.:.r~ ... J~~~~!~~=~~i~~J 1~~~:r~t=~~i9h ... i I.~od:rate-High .\ Moderate-High 

I. \iVhite-tailedMongoose .. J 11chne~~i~_~/~~C~~~~... . ..... '" .... : l .. ~~~st CO~::~~,_ .. _i IULO~_"._. __ ..... .. J l~O~d ... i [LOW. ,-I_LO_W ____ _ 
[ Striped~~I:cat . _ ." 'l tct~~}'~~tr~:t~~ ___ .__ '" .~~ .. :_ ..... [.:e~~t.~~~~:~~.~ J I_.~~~~r~t~_. _ .. i I ~o.~:r~te_ . . !_I~oderate ., Moderate 

I ~.e~~1 .~_ ••. I. ..~ ••• J I.J:Pi~{~U~~s~:i~f2c.;.:.~~..~f=<J :~~~~~il~t~~~~DJ!~l LE~~~;~~m~1[;:~1~~~1 t~~i~~L {iIi,..-all k~i~h .... i.. •· •• ···• •• ·I~ 
I African \N easel. . . 1 I. f~e.ci/~~~!~.a/~i~~~.~~ .. i_m • L~~~~.~:~~:i:~~.m_'d.J~~~.~~~~:-~i~~.J I~~~:r~t:-~i~h i I Mode!ate-H~gh _ -, Moderate-High 

\ ~uri~at: ... . ..d .......... ImrU~~~:~~~~~~i~:~: .... "mmmd,' I .. _::::~~~~:~~.~ J I.~i~~"i .... m •• ~_J Id~i9.~ ..... .... . ... J I.Hi~h .1 High 
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,1VrProbabilityof 
:~'.{""1<\ '~;-«';"?,'," '. -. - ' 
£tl:.OCCUrrence .. 

__ ~_~'"' __ "'''''"'''~'~'_'_~''~''''~_'_. __ ~..-" •• _._._. __ .. ~. __ ~ __ • __ '~"~' _. __ ,, ____ "_ ... _._._ •• _____ ..... ~."" urJ1'iS~LL::.:: .• 3!J~~~;s;,;;·l ~t~£~:M~B~~!.,.=l 
,::=.::~.::...=========:::.:::; '.. . .......... " ............. M ••••••••••• ' ••• _ ••• : •••• _., ____ •••• ,_,_._ ••••• ~ ~"".,_ ..................... _. j : .• ""_._ ..... _ ....•.. "" •......... ~ L~~~:ra.t:-Hi~~ ........ ! 1 ..... ~.~.~:rate~High ....... : 
~~~~_ ....... _ ...................... __ ._._., ... ,' .. . .......... jL ................... Jl......... .l ........ . 
I. Blesbok .... J t.~~~~~~.~~s_~~~~~~~s. .. " .... _ .. _2J L=~~~~~~:~~ ... j [~i~~ _ ... _.......j L~.~g.~. ____ . _u.J I~~i~h_. m __ .J r-l-~i-9h-.. --.. ---
I ?~ibi.. . .. ' ....... " ..... ~ .... ~;.~ ... l t~~~s~~~~~,~~~:.~t,i~iUtt~~l~1~·1_f~i~1 L~~ip~_:{~:~i;itE_Li ~?1_:r~:::~~~?E.l [j~:~~:~ .. ~ .. ~i .. _._;: .. Jll~~:~~~::.:~~.;;J t_~~d:.~~t:~~i~~ ... i 

.1 Grey Rhebok .. .. . ..... : t_~e/~~~a~~:~~~~... .... ... ... _ .... __ .. __ J r.~:~~~.~~~c.:r.~.. . j L~o.~:~~t:.__. j L~~~:r~~:._. . ......... 11 t .. ~oderate-~i~h._.i l~oderate~High .. 
I Bushpig . J.~~i~~;~t~~~;'~~~~:~h ... __ ... _.. 1 .. ~~~=~~~=~~~~liI.~od=ratepl~oderat= 
I Steenb~k 00' ••• l t~ap~i~e~~soc~~~~~~~i~... .. T'oj lo:.:~~2o~~o~~:~~ ... mJ [.~i~h._ .............. J l.~i~~ .... mp ......... '0' ....Ii t .~i~h.o ....... 1 rl. __ ~ __ i9--"h==~= 
I. ?Orn m~n ~ui~e~m .0....... ......jL~~/o~i~~~~~~~i~~i~ .. o .... o~ .. _ooLj t.=:~_~~.~~.~.~:~~ . .,.J L~i~ .. _~ ...... j [~~~.o_ .. -.-.... Jj l~i~~.... .... .......; to~i9.h .... 
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Appendix D: Reptile species 
Assessment: www.sarca.org). 

could potentially occur on the study site (information from the South African Reptile Conservation 

,., ........ L ~!~t~n.~~G~?U~~.~~~.~~ ... .J[~~t.~~~I~~~e.~ .... = I~?~ ........... -.~.-= [[ow-~ -. [. Moderate 

_ ..t., ., L ~_ut~~~~_~o.ck .~~all1_a. __ JL~3.t~~~~~~'~'___M ... J L~~~_._._ ... ... I Moderate 

, '.' Black-headed Centipede- ! I N tEl t d :.\ M' od t H· h : I Moderate-High ! I Moderate-High 
t \. 0 va ua e \ era e- Ig 

. L ._,1. ea er J L _._n._........ ; .... n.. ... __ ,. - .. ". ,., ,:' :-:--:-'--:---'-:~""-'---; 
@aCtaspididae 1 .. A?~C~II~ct~~cfP.~~nS.~ .. __ ! L~~~~~en_ti~~_~~-~~t~r ___ .. J l.~~!~~~I.~~~~_. , __ ._., .. J t._~~~~~t~=_HJ~~ ..... ·I_~?~~~te-~i~~ __ _ 

Atractaspididae 

ProbabilTtYof,L ! 

ocCurrence: . 
BP4{" 

,3;t ;;':~ M: 

Moderate-High 

LA~act~~~i~ida~ t.?p.?~~ H~r'~~I~~.~~k~·ll:~~~r,~!~.r:at:~:.~,,:;·.· •• ·Lllj~~.e~~te}; L ... <~; 1Pv!?~era~e:L()~I~ •..•. ,1 , ... ~ .... i ~ate-Low 

Ico~ubrid~~_ , .... ! 1 __ ~~~~~~~~~~n~~~h_J 1_.~~~~v~~~.~.~e'~"_""'_"J [~._. ___ ... ,., .... ' .......... i \ ... ~~d.~~~_t~ ...... ~...... \. M.~d~rat~ , . ,.1 Moderate 

L ~o~ubrid~~ ,_.. .w: [_~.~~.Il1~i~.~~~:e~!er .J 1.~_?t_E.~~I~~t~~ ... _.u._J [._~:>d~!~t~ __ ..._._; I~?~~~~t~:~i~~.._ . t. ~?d~~at: . i I Moderate 

I. ~~~ubrid~~_.: _Bro_~n_~a~~r snake .... jl~,ot.~~a'u.~~:~ __ .. ___ ._l~~~.er~t:~.~o:._J- .........·1-. :Ir-... -___ -"--_ 
L~3:ubri~~:_.~ L~ros,s:Il1~~~~~~~~~ .~n~~:.JL~?t~~a',~~t~ .. ,.:~ __ : L~~~:~at~, :~ig.h __ ,. L._, '1_ = ... ,. ·1 - . 

::Ubrida~ l;~~;:J-- SP= Gr~s ~ake _J _Nm_E:~a~~f ~:erare-H~gh_~ Mooem~~_~~ 
1~~~Ubrid~~ .' Lps~ud~~p!~,c1n.~,..,: 1.~?I:_S~~~:""_o. oj t~?!~~~~!u~t~~ .. "".1 L.~~~.:~~t~H-::~i~h _ ... : 1~~~:r~!e=High . w •• l~oderate~High ·1 Moderate-High 

Ic~rd~lid~e. ::~~:~;~:~~?tus Common Crag Lizard .. 0 •• .1 I_~.~~ Eva:~~t~~ __ , ' w_, __ ,! I_~~~e~ate ; I. ~odera~e-Hi~h '1 Moderate 

Elapidae I ~::;::::~~s l",w'~ .""' Jt~.~~~.~"~I~~t~d, .. ,_~ q Moderate - High ; I Moderate 
Moderate 
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I Leptotyphlopidae 
LePtotY~~/~~:~ ~ l .. ~~~I~S~e~ ... ~ .. ~ ...... ~~ __ .. ~ .... ~ t .. ~~d~~~te ._,~ __ ., ___ . J l_.~~~~r~~e~~:t_.. .... 11._~~derate 

I Sclnddae ;:;::i~:_ .. . . ~ed~O~k Ski:k_,_I[No~E~I~~d__ Jl-__ _._. __ l~odera: __ :- i Moderate.LO:_. r--M-od-e-ra-te-·-Lo-w--

I Scincidae. .\ Trac~ylepis:~~~n~is : I. ~ap~ .~~in~._ .. _., .... _~_ ... J L~?!.~~~~u.~t~? ...... _ .. ! L~~~~r~t~"h' ...... ll .. ~. . ............... L .. 
I Typhlopidae ...... ' IAff()tYP~I~ps_~i~r~~ii_ .. _ .. i L Bib~~!,'~~.I~,~.~.~~~~_.,_,._J L_~_?!~.~~'~~t~~. ._._ ... J L.~??~r~t~_. __ .... ,.j L:M .. _._.-4 ... - ....... _._ 
I Viperidae. . ...... ·Iga~~us.~h~~~~at~~ ___ .: 1 .. ~~orn_~i:.~~9.~_~A..~~r_'~M .. J tM~.~!.~~~I~~t:?_ .. _'7.,1 I~.. ___ ._.____ __ I L~~?_er~t~~_~ot_..J I. fv10~er~t~...,_j [~?d~r~t~. 
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Appendix E: AmphiQian species that could potentially occur. on the study site (information from Minter et al. 2004). 
I . . , 

(Conservation Status:!CR - Critically Endangered, E - Endangered, VU - Vulnerable, NT - Near Threatened, LC - Least .. 
Concern). 

l,··~r~t·jSCientifi( 

~3Lr?~I'};'~~2'~;";,"ii~'J!il~~1i:;i; "';: [;.!ri2','l1l';'[8f~{~l:1.~0~?d'!I;'l:j;[~£,,~i;.'0;';jiO L~i.;l'lj:?Ki!t1t8;~~i;i,;;f,itijll";;;5: .. ;."0;;:;X;J ~~:.:::::::::~~~~~ 
I'e::-. o-m-m-o-n-=R:7"iv-e-=rF=-ro-g-. --I 1 A'!J~r.tia~ng()!:(/sis..... I ... , ........ ~~~_ .. m... ; I. ...i .. ~ode~ate '1--. -"-'--'----:-L-o-w------

leapeRiverFrog Il\rr!fftia!U,sCigu"a ...... 1"'_~'''8''~~VJ.~ .... _ .... J.J..~~gerat~-.Hi~h I I Low 

I Guttural Toad. .1/. Af!1i!tor:hryn,!sgu~u,,-~«~ ... . LL~ .jl ... __ .~~~~~ .... ~ ....... jl ..... ,.~.~9e.r~te.-,H!~h .......• l... .. High I High 

I RauGo~s Toad. . .1A.Ti!~Oehry(/u~.c~(/g~ri ...... ·IL~. ..11 ......... ~~er~t~~~~VJ ...... l t ...... ~?~e~~~e..~.~~~. : I ..... m~~e.~ate-Low .• 1. . Moderate-Low 

I~oe~ger:~ CaGo . . ·I.C.~9£~~e'-rl'!TJ!.():.ttg:CL._ . [ .~C.J t ,'. .!A0~e.~~!e.~~igh.. . .. j L ... ~ ~~e.~~t~-.Hig~ ..... 'W .1.... . ~~derate-High .... ' [ . Moderate-High 

IB~bbli~g ~~ssi~a. .. ; L f(~sf~(/~.~~!!~g~/~(/.s~~ ........ , LL~ .. J L ... j •• ~~.e.,~~t~~~i~~ .... J L ........ ~~9~rate. ........ ,..1 Moder~!~-High ..... : I. . Moderate-High 
I Striped Grass Frog 1 Ptydhadenaporosissima .1 LC .• II ... ' Moderate .... n .' Moderate-Low q Moderate I 
LRattlin~ F;og... ... . . ..• I.s~ai~i~9t~,-~~~~~~~L= ... 11 :.l.~"~=~j [~:=~~~~~~~~~~:~~~.~:.1 [:~~T~M.~·~r~~Bi~h -~-_~- ., . ~~.~~~a~e _ . ; 'I:"':" ---'-"=-:-M

7
o-:'de-'-r-at-'-e ---'-"---'-

I Striped Stream F rog .1.~tro~g!,lof)L1s.. ~asci~!L1~__.I_ L~ .... ll...._~.o.~~!a~:=L~~_._J t _L~~~~r~!:-~igh M .... '. .., •••••• Moderate-Low 1 Moderate 

1 Tremolo S,a~~Fro~ 1 T()nj0p.t.~r,,-~cC!'.fJ_~()tis.. .. 1L~ .... H.~ .. _~od .. e~~~~Hi§~_ ... _li_. ~.~.~~e.r~t:-~i~~.. .J Moderate-High.l. Moderate-Low 

'-Common Plat~~~al~~(/ffJL1~./~:~~~tLc__1I.__~~ge~~t:-~~~_. ____ ~ 1_. __ .~~_~_e!.(3t::~~~_ [.,..1. Moderate-High 

1~liGking Stre.~m .. Frog.. J~!ro~gY'()'?L1~~c~YE_ . .... J .. L~.l'_''''_W ___ ''H t Mod.er.~t:=~ .. ~~I.. M~?e~ate-~ow .. ..1 Moderate 

INataIS~~dFrog ,I T()'1()f)tern~'2~talen~is lLC j I t. __ ~??erat: ....... w 1 Moderate I Moderate-High 

I Tandy'sSand .. Frog.l Tomopte~nCJ Jaf)dYi 1 L~ !I .... _ ... _. I. __ ~~d~r~!~-~igh J Moderate-High 1 Moderate-High 
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EXECUTIVE SUMMARY 

Strategic Environmental Focus (pty) Ltd. (SEF) was appointed by Bigen Africa (Part of 
the Netgroup Consortium) to conduct a Basic Assessment (BA) process for the 
pfoposed upgrade of a section of the N11 road between Hendrina and Ermelo as well as 
a small potion of the R38 westward from Hendrina to the R542 turnoff. The upgrade is 
deemed necessary as the existing pavement surface is in a poor condition with many 
areas having been patched. The project aims to provide a suitable pavement for a 20 
year design life as well as .. minoryvid.~n.~r!9.gf the road prism and localized horizontal and 
vertical realignment of the road to bring it up to current national road standards. The 
length of the total project is 55.69km of single carriageway road. The existing formation' 
is approximately 14.0m wide. The project also includes the widening of four bridges 
(including a bridge over a spruit and the Klein Olifants River). In order to obtain enough 
material for the upgrading of the road surface, it is proposed that four borrow-pits sh()uld 
be established along the route. 

As part of the BA process, an ecoiogical study of the natural environment was required' 
to inform the proposed road upgrade as well as the associated borrow pits. This report 
represents the wetland assessment and should be read in conjunction with the other 
ecological specialist reports or opinions pertaining to the proposed road upgrade and 
borrow pits. 

The four main wetland indicators used during the wetland delineation process included 
the terrain unit indicator, soil wetness indicator, presence and absence of hydric soils 
and hydrophytes. A wide variety of hydric soil types and hydrophytes were present within 
~tlie·sfCiay area due folfiErfelafivel~no'ng·linea"1'l~xfenrbflffe"'§h.:idysite and itsassociateo" 
geographical variance. 

Six different types of wetlands were classified within the study area and were 
categorised into hydro-geomorphic (HGM) units. These include valley bottom wetlands 
without a channel, floodplains, valley bottom wetlands with a channel, edorheic pans, 
hillslope seepage wetlands not feeding a watercourse and hillslope seepage wetlands 
feeding a watercourse. A total of 67 hydro-geomorphic units were delineated and 
classified within the study area. The majority of wetlands consisted of valleyhead 
seepage wetlands with temporary to seasonal zonation, dominated by a graminoid layer 
containing a rich harbaceuos component. 

From a functional perspective, wetlands within the study area serve to improve habitat 
within and downstream of the study area through the provision of various ecosystem 
services such as streamflow regulation, flood attenuation, groundwater recharge, 
nitrogen removal, phosphate removal, toxicant removal, particle assimilation and 
provision of natural resources. Several of the wetlands within the study area provide 

Strategic Environmental Focus (Pty) Ltd 
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habitat for a variety of taxa which contain species of conservation concern and are 
therefore highly valuable from a biodiversity point of view. 

All wetlands, rivers, their flood zones and their riparian areas are protected by law and 
no development is allowed to negatively impact on rivers and river vegetation. 
Authoritative legislation that lists impacts and activities on wetlands that requires 
authorisation include the: 

• Conservation of Agriculture Resources Act, 1983 (Act No. 43 of 1983); 
• Environment Conservation Act, 1989 (Act No. 73 of 1989); 

• National Water Act, 1998 (Act No. 36 of 1998) [NWA]; 
• National Environmental Management Act, 1998 (Act No. 107 of 1998), as 

amended [NEMA]; and 

• National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 
2004). 

The impact assessment identified destruction of wetland habitat and surface water 
pollutiQnas the two major potential impacts during the construction period while the 
highest rated potential impact during the operational phase is increased erosion as a 
result of the higher surface runoff from increased impermeable surface areas. Several 
specific andgelleral mitigation measures are proposed to mitigate impacts on wetlands. 
Most important is avoidance of wetland habitat through appropriate road design, e.g. 
alternate widening on either side of the road to achieve protection of specific hydro­
geomorphic units where there are only wetlands located on one sideoftheroad. Where 
the road supports wetlands of equal importance on both sides of the existing road, the 
new road footprint should be kept to a minimum and be strictly contained within the 

~!isting_E2<:l(:L[es~ry~~:Y~12fity;t.:>r~?~ifl9~t~l:!fty[~~.~!lg,tl as .. t.:><:lffIEl~,~h2-l!lcl_t?El.J~.l~g~sL2n 
the downstream side of all culverts and piping. Other erosion interventions such as 
gabion mattresses and weir walls should also be constructed where erosion potential 
have been identified. Further, several existing erosion processes at various localities 
require rehabilitation as it is likely to threaten not only the existing road but the proposed 
development as well. After completion of the construction phase, a wetland monitoring 
program must be initiated that ensure that all wetland protectiori-fnfra'siru'Cture and 
storm-water systems are properly installed and that all affected wetland areas are 
adequately rehabilitated. The wetland monitoring program should continue during the 
operatiollalphase-tn"orderto identify any new erosion processes 'that are developing 
and initiate cost effective rehabilitation plans timeously. 
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Declaration of Independence by Ecologist 

I, Willem Lubbe, in my capacity as a specialist consultant, hereby declare that I -

• Act as an independent consultant; 

• Do not have any financial interest in the urldertaking of the activity, other than 
remuneration for the work performed in terms of the National Environmental 
Management Act, 1998 (Act 107 of 1998); 

• Have andwill not have vested interest in the proposed activity proceeding; 

• Have no, and will not engage in, conflicting interests in the undertaking of the 
activity; 

• Undertake to disclose, to the competent authority, any material information that 
has or may have the potential to influence the decision of the competent authority 
or the objectivity of any report, plan or document required in terms of the National 
Environmental Management Act, 1998 (Act 107 011998); 

• Will provide the competent authority with access to all information at my disposal 
regarding the application, whether such information is favourable to the applicant 

or not; 

• As a registered member of the South African Council for Natural Scientific 
Professions, will undertake my profession in accordance with the Code of 
Conduct of the Council, as well as any other societies to which I am a member; 

! .. 13i=!l)~g .pn inf9rlTl~~i2n pro\lig~Q t9 rneby tt)(3 .. pr9j~SftRr9PQ(lent~~ncljl') *9~J@,9n ,1C) 

information obtained during the course of this study, have presented the results 
and conclusion within the associated document to the best of my professional 
judgement; and 

• Undertake to have my work peer reviewed on a regular basis by a competent 
specialist in the field of study for which I am registered. 

Willem Lubbe (Cand. Sci. Nat.) 
Ecologist 

SACNASP Reg. No. 100064/08 

Strategic Environmental Focus (Pty) Ltd 
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1. INTRODUCTION 

With South Africa being a contracting party to the Ramsar Convention on Wetlands, 
the South African government has taken a keen interest in the conservation, 
sustainable utilisation and rehabilitation of wetlands in South Africa. This aspect is 
also reflected in various pieces of legislation controlling development in and around 
wetlands and other water resources, of which the most prominent may be the 
National Water Act, Act 36 of 1998. As South Africa is an arid country, with a mean 
annual rainfall of only 450mm in relation to the world average of 860mm (DWAF, 
2003), water resources and the protection thereof becomes critical to ensure their 
sustainable utilisation. Wetlands perform various important functions related to water 
quality, flood attenuation, stream flow augmentation, erosion control, biodiversity, 
harvesting of natural resources, and others, highlighting their importance as an 
irreplaceable habitat type. Determining the location and extend of existing wetlands, 
as well as evaluating the full scope of their ecosystem services, form an essential 
part in striving towards sustainable development and protection of water resources. 

1.1 Project Description 

Strategic Environmental Focus (Pty) Ltd. (SEF) was appointed by Bigen Africa (Part 
of the Netgroup Consortium) to conduct a Basic Assessment (BA) process for the 
proposed upgrade of a section of the N11 road between Hendrina and Ermelo as 
well as a small potion of the R38 westward from Hendrina to the R542 turnoff. The 
upgrade is deemed necessary as the existing pavement surface is in a poor condition 
with many areas having been patched. The project aims to provide a suitable 
pavement for a 20 year design life as well as minor widening of the road prism and 
localized horizontal and vertical realignment of the road to bring it up to current 

····national·roadstandards: The length of the~totalproject is 55.69km Df single 
carriageway road. The existing formation is approximately 14.0m wide. 

The project also includes the widening of four bridges (including a bridge over a 
spruit and the Klein Olifants River). In order to obtain enough material for the 
upgrading of the road surface, it is proposed that four borrow-pits should be 
established along the route. 

As part of the BAprocess, an ecological study of the natural environment was 
required to inform the proposed road upgrade as well as the associated borrow pits. 
This report represents the wetland assessment and should be read in conjunction 
with the other ecological specialist reports or opinions pertaining to the proposed 
road upgrade and borrow pits. 

1.2 Terms of Reference 

As part of the study, it was necessary to determine the environmental impacts 
associated with the implementation of this project to ultimately determine the 
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feasibility thereof. The purpose of this wetland study was to delineate the wetlands 
and assess their sensitivity. This entailed the following: 

• To describe wetlands and their functionality within the study boundary; and 

• To recommend suitable buffer zones, rehabilitation initiatives and mitigation 
measures for different wetland habitats in order to minimise negative impacts 
of the proposed development. 

This report presents the findings obtained following a desktop assessment, literature 
review and field work within the designated study area. 

1.3 Assumptions and Limitations 

In order to obtain definitive data regarding the biodiversity, hydrology and functioning 
of particular wetlands, studies should ideally be conducted over a number of seasons 
and over a number of years. However, cost implications and time constraints prevent 
such long-term studies, and reliance was placedbn information gained during field 
surveys conducted during a single season, desktop information for the area, 
information obtained from provincial conservation authorities and similar 
organisations, as well as professional judgement and experience gained during 
similar assessments. 

Due to the large extend of the study area involved, poor weather conditions a times, 
as well as historic impacts on wetlands, small seepage wetlands could have been 
overseen during the field survey as a result of their cryptic nature. However, such 
seepages are likely to be highly disturbed as a result of cultivation practices in the 
region and are therefore likely to retain minimal functionality. 

The exact size and character of the borrow sites were not known at the time of the 
field survey and therefore the general area, around givenGPS coordinates were 
surveyed. 

1.4 Methodology 

Field surveys were undertaken during November 2010. The wetland delineation was 
based on the legislatively required methodology as described by DWAF (2005). For a 
more comprehensive study approach and specific methodologies employed during 
the current study, see Appendix A. 

Strategic Environmental Focus (Pty) Ltd 7 
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2. BACKGROUND INFORMATION 

2.1 Locality 

The section of the N11 proposed to be upgraded connects the towns of Hendrina and 
Ermelo in the Mpumalanga Province. The length of the road upgrade is 55.69km of 
single carriageway road, while the existing width is approximately 14.0m (Figure 1). 
The borrow pits are situated in close proximity to the road and spaced along the 
length thereof (Figure 1). The proposed road upgrade activities falls within the 
following quarter degree squares (ODS): 2629BA, 2629BB and 2629BD. 

2.2 Biophysical description 

Climate 
The area receives summer rainfall that varies between 650ahd 750mm per year. 

~ "~lfie~winterscaf&dry" with,~fro&t"Thecaverage".m i9dayAeml'>er.atures"fdr:~6rFllelG,"raRge·· 
from15.8~C in~,J,une jo 24.1 °C.inJanuary, The.~ region js~Jh,EL..cQJdestduring June 
when the mercury drops to 0.2°C on average daring the'nigfif{SAExplorer,20tO). 

Re-gi?yfal\j~ge~atiiHf ." 
The road reserve and borrow pits are situated within the Grassland Biome of South 
Africa. (Rutherford & Westfall, 1994). High summer rainfall characteristic of the 
Grassland Biome combined with dry winters with night frost and marked diurnal 

.te~I!1R~mt~Ee~~[i~tions are unfavourable to tree growth. The Grassland Biome 
therefore comprises mainly of 'sweet' and 'sour' grasses and plants with perennial 

.. -"".--.~.nde.rglPund.storage organs, for example bulbs and tubers, while trees are restricted 
to specialised habitats such as rocky outcrops or kloofs.The majority of Rare ahd 
Threatenedplant species in the summer rainfail regIonsofSol.JthAfrica are restricted' 

r"~~~' ':'-=:~---':~eg!~~~~~~a~t i~£~~~l:~:~~:~:~~~~~~~~~~~~~~~:;.~n~:;Tt;~T:~~~LsP~~~'~-~.~.; ..... " 
grasslands are non-grassy herbs (forbs), most of which are perennial plants with 
large underground storage structures. The highveld and montane grasslands of 
Mpumalanga are an important habitat for several threatened plant and animal taxa 

.. (~merYJ~!'!L.~Q9,~), 

The Grassland Biome can be divided into smaller units known as vegetation units. 
The majority of the N11 road section, as well as borrow pit 2 and borrow pit 3 are 

("~ .. ~---.~--.-- sit~afed~ithin the'Easterrn:Hg-hvei(rGrasslan(rvegeiatfo~n'"unit,while'borrow~pH 1 
and a middle portion of the N11 road section, is situated within the Soweto Highveld 
Grassland (Mucina & Rutherford, 2006). 
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Eastern Highveld Grassland 
Eastern Highveld Grassland occurs in the Gauteng and Mpumalanga Provinces. The species 

composition of this grassland unit comprises highveld grasses such as Themeda triandra 
(Red Grass), Aristida congesta, Digitaria species as well as Tristachya leucothrix and T 

rehmanni (Mucina & Rutherford, 2006). The landscape usually includes undulating plains 

that support short, dense grassland, scattered rocky outcrops with sour grasses and tree 

species such as Acacia caffra (Sweet Thorn), Celtis africana (White Stinkwood) and 

Diospyros Iycioides subsp Iycioides (Blue Bush) (Mucina & Rutherford, 2006). 

Due to urban development and agricultural pressure within Gauteng and Mpumalanga, the 

extent of this vegetation unit is becoming limited. Only a small portion of Eastern Highveld 

Grassland is conserved in statutory reserves like the Nooitgedacht Dam or in private 

reserves. Almost half of this vegetation type has been transf()rmedDy:curtivaliorf;~;plantatibll; 

mining and the building of dams and it is thereforeCiassifle(r"as:~ar,'Endangered vegetation 

type (Mucina & Rutherford, 2006). Development within these vegetation types should be 

consideredaccordirlg to the potential impact the development could have on the 

conservation of this sensitive vegetation types. 

- --- .~ - -,,-""-- -
... SowetoHigh'/(Jk:J.GrJls..sland 

Soweto Highveld Grassland occurs mainly within the Mpumalanga and Gauteng Provinces, 

with a limited distribution in the Free State and North West Provinces. This grassland unit 

comprise. shQrt to medium-high dense tufted grassland dominated almost entirely by the 

grass Themeda triandra (Red Grass). Other grasses include Elionorus muticus (Copper Wire 

Grass), Heteropogon contortus (Spear Grass) and Tristahya leucothrix (Hairy Trident Grass). 

A high diversity of forbs (herbaceous plants other than grasses) also occurs within this 

gras$l?ndUnit,sbJlie6f Which are of conservation concern.The Soweto Highveld Grassland 

is also under pressure from urban development and only a small portion of its original extent 

1
.~-.-~ .. -..... ""jS~u1QdlYC''''co1lS.eOled .. ~Sowe.to Highveld . Gr.asslandjs. :also .:classified as.an .. £ndangered 

Vegetation unit (Mucina and Rutherford, 2006). 

Both vegetation units are thus under threat and the remaining portions (that are not 

disturbe~JshdOldthUs ideally be' avoided and conserved . 

...... Ass.o.ciated.Water Courses 
The.section of the N11 that are proposed to be upgraded will cross the perennial Klein 

Olifants River, other perennial rivers as well as non perennial streams, while the relevant 

1~.~~._~.~l?2 .. Qio!l.QfJheJ33~grC?~~.«?_s a nonperenni§ll str~~I!1 .. fQbleLP.Jn~ctoratt:l: Surveys & Mapping, 
1996). .... . 
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3. RESULTS 

3.1 Wetland soils 

According to DWAF (2005), the permanent zone of a wetland will always have either 
Champagne, Katspruit, Willowbrook or Rensburg soil forms present, as defined by the 
Soil Classification Working Group (1991). The seasonal and temporary zones of the 
wetlands will have one or more of the following soil forms present (signs of wetness 
incorporated at the form level): Kroonstad, Longlands, Wasbank, Lamotte, Estcourt, 
Klapmuts, Vilafontes, Kinkelbos, Cartref, Fernwood, Westleigh, Dresden, Avalon, 
Glencoe, Pinedene, Bainsvlei, Bloemdal, Witfontein, Sepane, Tukulu, Montagu. 
Alternatively, the seasonal and temporary zones will have one or more of the following 
soil forms present (signs of wetness incorporated at the family level): Inhoek, 
Tsitsikamma, Houwhoek, Molopo,Kimberley, Jonkersberg, Groenkop, Etosha, Addo, 
Brandvlei, Glenrosa, Dundee (DWAF, 2005). 

Foran area to be considered 8wetland, redoximorphic features must be present within 
the upper 500 mm of the soil profile (Collins, 2005). Redoximorphic features are the 
result of the reduction, translocation and oxidation (precipitation) of iron and manganese 
oxides that occur when soils are saturated for sufficiently long periods of time to become 
anaerobic. Only once soils within 50cm of the surface display these redoximorphic 
features can the soils be considered to be hydric (wetland) soils. Redoximorphic features 
typically occur in three types (Collins, 2005): 

• A reduced matrix - Le. an in situ low chroma (soil colour), resulting from the 
"""""",",,,,,,,,,,~;;,,,cc' ",absen,ce"of.""Ee~+,ions,"wbich,.,are,charact,erjse,d",hy","grey'~.,co.lours.of;ths,,;soil 

matrix. 
• Redox depletions - the "grey" (low chroma) bodies within the soil where Fe- Mn 

oxides have been stripped out, or where both Fe-Mn oxides and clay have been 
stripped. Iron depletions and clay depletions can occur. 

• Redox concentrations - Accumulation of iron and manganese oxides (also 
called mottles),. These can occur as: 

o Concretions - harder, regular shaped bodies; 
o Mottles - soft bodies of varying size, mostly within the matrix, with variable 

shape appearing as blotches or spots of high chroma colours; and, 
Pore linings - zones of accumulation that may be either coatings on a 
pore surface, or impregnations of the matrix adjacent to the pore. They 
are recognized as high chroma colours that follow the route of plant roots, 
and are also referred to as oxidised rhizospheres. 

According to the DWAF (2005), soil wetness indicators (Le. identification of 
redoximorphic features) are the most important indicator of wetland occurrence due to 
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the fact that soil wetness indicators (redoximorphic features) remain in wetland soils, 
even if they are degraded or desiccated. It is important to note that the presence or 
absence of redoximorphic features within the upper 500mm of the soil profile alone is 
sufficient to identify the soil as being hydric (a wetland soil), or non-hydric (non-wetland 
soil) (Collins, 2005). 

A wide variety of hydric soil types were present within the study area due to the relatively 
large extent of the study area and its associated geographical variance. The more clayey 
soils such as Katspruit and Kroonstad were characteristic of the valley bottom wetlands 
(Photograph 1), whilethe;mQre.·semdYil~oilssuch,asAvaLQ~~r:l~c:!en.a .• and,J)~LestLeigh, •.... 
were associated with hillslope seepage wetlands (Phbtbgr~pfiJ:'f·;"NQffiE;rotts'~areasc,"c.." 
associated with vigorous plant growth, particularly seepage areas, also displayed a dark 

organic layer at groundsurfac~(P~gtograp.h~). Ttle ,~Hj!~~:Mf?~~f.pr9aniccarb()n~oontent 
jrFtops-oitwcfsindrcativi3;~~f;::wi:it~f~;~Fe\fantiRg::;:bl'aakdoW;tr~;iit7~rg:i~~~matterT:as ·.would 
typically occur within a wetland." 

Photograph 1: Soils with prolonged periods of saturation displaying a reduced matrix, as indicated 
... __ ... __ .Ql.!h~Ji~ colouratio~~_t:i<?tet~.E3. vigorC:>,!:!~~9l<?'-'Y1.hc:>f .. p~Clnt.t:'}Cl!E3EJClI.~i!!:!Lll.th~BE3rrIJ~Cln~nL~.C:>!1~.C?J 

wetness, background. 
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Photograph 2: Soils with prolonged periods of saturation displaying mottling within a seasonal 
zone of a hillslope seepage. 

Photograph 3: Dark organic built up at ground surface due to extended periods of saturation 

Strategic Environmental Focus (Pty)Ltd 13 
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3.2 Wetland Vegetation 

According to OWAF (2005), vegetation is regarded as a key component to be used in 
the delineation procedure for wetlands. Vegetation also forms a central part of the 
wetland definition in the National Water Act, Act 36 of 1998. Using vegetation as a 
primary wetland indicator however, requires undisturbed conditions (OWAF, 2005). A 
cautionary approach must be taken as vegetation alone cannot be used to delineate a 
wetland, as several species, while common in wetlands, can occur extensively outside of 
wetlands. When examining plants within a wetland, a distinction between hydrophilic 
(vegetation adapted to life in saturated conditions) and upland species must be kept in 
mind. There is typically a well-defined 'wetness' gradient that occurs from the centre of a 
wetland to its edge that is characterized by a change in species composition between 
hydrophilic plants that dominate within the wetland to upland species that dominate on 
the edges of, and outside of the wetland (OWAF, 2003). It is important to identify the 
vegetative indicators .~~ich determine t.he t~ree wetness zones (te,!,porary, seasonal 

'~777~'-""7~.Q(tJJ.,eJ+rt~ne,D!L'!Vh i9b~;-:;~hgIact~ri2:~~.w.e.ttg.I1d,.s-'7_E~~b . .z~tQe~,~~~b~[§lS;t~Il~.e~LbY7~diff~rerlt .... 
plant species which are uniquely suited to the soil wetness within that zone. 

The "largestm~jt)rtty~;of:-wetlandS:Cbhsisted .. ' of valleyhe:ad" seepage- wetlahdswitH 
temporaryzonatioi{~mddominated by a graminoid layer which is complimented by a rich 
harbaceuos component. Graminoids within the valleyhead seepages included Setaria 
spacelata, Eragrostis capensis, Fuirenia hirsute, Eragrostis plana, Isolepis setacea, 
Kyllinga P ulch ella, Pycreus macranthus Imperata cylindrica and Aristida junciformis, 
while thenerbaceous component included species such as Helichrysiimaureionttf{n§,'cc-

Gazaniq-/s[e}J§iana, Qrnith,gg§1ll.!f17 te[1uifQlium .sljbsp, . Teniiffoliuf17i ::Justiqia4J¥f,alta;i,':'" 
.,,.,..,,.,,,,,,,.~,c ___ . _-__ ~~"~'""-~-''''''"\I.,.,.,-.,;,-~~.~ •. ~-"'''''"'' . ._.'"''',.''7_,.~'''';, •. ,~." ,. ",_~. ' •• ,_. ~_";. """",. •. ,,0,',", "'·'<-Y""'f~"~'_'.'!";,,7{;;f" __ ""''h-,",:O~~'''''''·+<~',,~ ••• ,,",.,k~.-'' __ "'''""'''''~+'.\l"·~'''.''''~'',f</-w-"\i-·"''''''~;.-.c~4'':'''''.'>P 

Infigofera oxytropis and several species of conservation importance including Kniphofia 
porphyrantha, Zanthedeshia albomaculata, Crinum and Gladiolus spp. (SEF, 2010) 

The dominant species associated with the permanent zone of wetlands (m.osUY;J'aJI~¥:.,. 
bottom wetlands) within the study site was the obligatory wetland specieS~'If~ig;j~' 
hexandra, PhragmitesBlistralis ana Typha capensis. Agrosits lachnanta, an'obliga'tory' 
"wetTan'(rspeaes~c~'-asprezsenrTnan'ih reeweiiandzones'but flou'rlshed more ab'un~a'antly 
in the seasonal and temporary zones. Other species associated with wetlands within the 
studyzClrea-~inclade~"ihe-'-gramtnoidsHyparrhenia tamba,Andropogon-eucomus, 
Eragrostis plana, Miscanthus junceus, Paspalum dilatatum, Sporobulus african us, 
Tristachya leucothrix, Cynodon dactylon, Paspalum notatum, P. urvillei, Pennisetum 
clandestinum, Verbena brasiliensis and Oenothera rosea. Other herbaceous plants also 
associated with wetlands included Albuca sp., Alysicarpus rugosus subsp. rugosus, 
Aponogeton junceus, Argyrolobium tuberosum, Berkeya radula, Cephalaria zeyheriana, 
Chironia pupurascens subsp. Humuilis, Conyza anthemoides, Dipcadi viride, 
Helichrysum pillose/lum, Lesserlia stricta, Nerine sp., Sebaea leiostyla, Habenaria 
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chlorotica as well as protected species such as Eulophia welwitshii , E. ovalis subsp. 
ovalis and E. clavicornis, photograph 4. Sedges present within the study area, often 
dominating more towards areas of prolonged saturation within seasonal seeps included 
Cyperus rupestrs var. rupestris, Mariscus congestus and Schoenoplectus corymbosus 
cf. paludicola, Cyperus difformis, Cyperus laevigatus, Cyperus marginatus, Fimbristylis 
complanata, Iso/epis costata, Iso/epis setacea, Kyllinga pulchella, Pycreus macranthus, 
Pycreus nitidus, Pycreus rehmannianus . 

. Photograph 4: Eulophia clavicornis situated within a valJeyhead seepage wetland adjacent to 

N11 within the study area 

. 3.3 Delineate.dWetland.Areas 

According to the National Water Act (Act no 36 of 1998) a wetland is defined 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 support vegetation typically 
adapted to life in saturated soil." Wetlands typically occur on the interface between 
aquatic and terrestrial habitats and therefore display a gradient of wetness - from 
permanent, to seasonal, to temporary zones of wetness - which is represented in their 
plant species composition, as well as their soil characteristics. Ifisimportant to taKe 
cognisance of the fact that not all wetlands have visible surface water. An area which 
has a high water table just below the surface of the soil is also a wetland, as well as a 
pan that only contains water for a few weeks during the year. 

Hydrophytes and hydric soils are subsequently used as the two main wetland indicators. 
The presence of these two indicators is indicative of an area that has sufficient 
saturation to classify the area as a wetland. The soil form indicator examines soil forms, 
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as defined by the Soil Classification Working Group. Typically soil forms associated with 
prolonged and frequent saturation by water, where present, is an indicator of wetland 
occurrence (DWAF, 2005). The Soil Classification Working Group (1991) has identified 
various soil types that typically occur within the different zones typically found within a 
wetland, i.e. a permanent, seasonal and temporary zone. Terrain unit refers to the 
terrain unit in which the wetland is found. Wetlands can occur across all terrain units 
from the crest to valley bottom. Many wetlands occur within valley bottoms, but wetlands 
are not exclusively found within depressions. Terrain unit is a useful indicator in 
assessing the M\lI,,.t'\_nt:.t'\ 

~c,~,~~>"",~~"",;,;,; ""i,""c"" 

Six differenttyp-es of wetland areas were classified Within the study area and Were 
categorised into hydro-geomorphic (HGM) units. These include valley bottom wetlands 
without a channel, floodplains, valley bottom wetlands with a channel, edorheic pans, 
hillslope seepage wetlands not feeding a watercourse andhillslope seepage wetlcmds 
feeding a watercourse. A total ~of,6p,Hydro~geomorphic ,units Were delineated and 
classifi~~~i!bj~!b~_~tudy area, and are presentectgraphically in Figure 3, Figure 4 and 

r~=-'~-O:"-~;~~"~;-~-'FIgare~"'Jj[fiFt6;'11fm;ta'rgE!'''am<rtfiff'"6rwmrmm~1f~ni'l~~t'a1f~5Tfg;'th~"'PfbP~Cff8Uf~~~onl't'-" C":~;:C~'""" ,,'*' 

I the verified wetland segments directly adjacent to the route were delineated and 
mapped. It must however be kept in mind that each~gf themapperl~egments represent 
a much larger wetland as illustrated in figure 2. 

Strategic Environmental Focus (Pty) Ltd 16 



Work Package 2: Wetland Assessment 

- National road 

-.-.-.-. Arterial ",ad 

-Mainf!)8d 

- Secondary'road 

OIIrerRoad 

-+-+-. Railway fines 

_ Depression wedand 

_ HillsIopa Seepage not connected to watercous. 

_ Valieyix>ttom ftoodpfaJn with channel 

• Val;eYbottom~iU; ~ha~nal 
.. Valleybottom without channal 

_ ~1eY."aad see.pap" 

to watercourse 

of blgge(poiygon away from tha roads 

o Wttfand Butrer 

503928 WP2: HENDRINA 

WETLANDS MAP 

~:ODSM2006 _nds: SEF2010 
1:t5,000 

o 0.1 0.2 0.4 Date: _ km 

10-Jan-2011 

503928 

11'MrUi~eltMI.Ol>I:fW.jt41QC1.1:$. 

~-­~ .... ~ 
Figure 2: Map indicating highlighted wetlands segments directly adjacent to exisiting road in 
relation to larger wetland extend. 

Strategic Environmental Focus (Pty) Ltd 17 



I ~ 

Work Package 2: Wetland Assessment 503928 

HGM units encompass three key elements (Kotze et aI, 2005): 

(1) 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); 

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

(3) Hydrodynamics, which refers to how water moves through the wetland. 

Table 1 describes the characteristics that form the basis for the classification of the HGM 
units in the study area. 

Table 1: Wetland hydro-geomorphic types typically supporting inland wetlands in South Africa 
(adapted from Kotze et aI, 

Description 
Source 

maintaining 

-SurfaCIt-' I ,Sub-surface 

a 

Valley bottom areas with a well defined stream channel, gently 
sloped and characterized by floodplain features such as oxbow 

-depressiOns and natLfral levees arid the alluVial (oyWater) 
transport and deposition of sediment, usually leading to a net 
accumulation of sediment. Water inputs from main channel (when 
channel banks overspill) and from adjacent slopes. 

Valley bottom areas with a well defined stream channel but 
lacking characteristic floodplain features. 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 

. OiIerspillrani:lTromaCljacenlslopes.' ,,' "'~.- , 

Valley bottom areas with no clearly defined stream channel, 
usually gently sloped and charaCterized by alluvial sediment 
deposition, generally leading to a net accumulation of sediment. 
Water inputs mainly from channel entering the wetland and also 
from adjacent slopes, 

Slopes on hillsides, which are characterized by the colluvial 
(tran.sport~d by gravity) rTl().vemer)t_ofmateria!~, ,Water inputs are 
mainly from sub-surface flow and outflow is usually via a well 
defined stream channel connecting the area directly to a 
watercourse. 

Slopes on hillsides, which are characterized by the colluvial 
(transported by gravity) movement of materials. Water inputs 
mainly from sub-surface flow and outflow either very limited or 
through diffuse sub-surface and/or surface flow but with no direct 
surface water connection to a watercourse, 

Strategic Environmental Focus (Pty) Ltd 
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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. I * / *** 

Precipitation is an important water source and evapotranspiration an important output in all of the above 
settings 

Water source: * 
*** 
*/ *** 

Wetland 

Contribution usually small 
Contribution usually large 
Contribution may be small or important depending on the local circumstances 

Several wetlands were also identified within the vicinity of proposed borrowpit areas, 
Figure 6, 7 & 8 
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Figure 6: Verified Hydro-geomorphic units in the study area at borrow pit 1. 
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Figure 7: Verified Hydro-geomorphic units in the study area at borrow pit 3. 
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4. FUNCTIONAL ASSESSMENT 

Wetlands within the study area serves to improve habitat within and downstream of the 
study area through the provision of various ecosystem services (Table 2). 

Table 2: Potential wetland services and functions in study area 
" .. - ,--,. ", .. "" ,. ". " . 

Water balance 

'.. I.. . ....... GrolJn.cl.~Cl!~r.!~.9.h.Clrg~ .... ~ ....................... i 
I I...... . . .!'JLt~().g~n.~~I!!Qy.ClL_ .. _____ ._~ ...... .l 

[ ... F>~.<?§pbate removal 

II Toxicant removal 

L---~b~~s~il~~_~-==={~~~l~~~~~;~~:_ i! . . ." ..... ." ...... '. ..... . d Water for livestock 
! . ...• .'. .' .. ' Livestock usage ' .. '. '.! ........ . ..... ~ . ..... . 
j ........_._...... . .•. _............... .. : .••. ;; L.. .... .... .. Qr~?;!rl9f9.r.J~YE:l§t2~~ 

%I 

Irrigation 

Hydro-geomorphic units are inherently associated with hydrological characteristics 
related to their form, structure and particularly because of their position in the landscape. 
This, together with the biotic and abiotic character (or biophysical environment) of 

'WellanasTn'lfiestuay'-a'rea, means that these wetlands are able to contribute better to 
some 'ecosystem services than to others (Kotze et al. 2005) (Table 3). 

Table 3 Preliminary rating of the hydrological benefits likely to be provided by a wetland given its 
particular hydro-geomorphic type 

WETLAND 
HYDROLOGICAL BENEFITS POTENTIALLY PROVIDED BY THE WETLAND 

HYDRO- Flood attenuation Enhancement of water quality 
Stream flow Erosion 

GEOMORPHIC Sediment Phos-
TYPE Early wet Late wet regulation control 

trapping phates 
Nitrates Toxicants2 

season season 
Floodplain ++ + 0 ++ ++ ++ + + 

Valley bottom -
.... :L •.... 0 0 ++ + + + + cnannellecr 

Valley·bottom - + + +? ++ ++ + + ++ 
unchannelled 
Hillslope 

seepage feeding + 0 + ++ 0 0 ++ ++ 
a stream channel 
Hillslope 

seepage not + 0 0 ++ 0 0 ++ + 
feeding a stream 
Pan! Depression + + 0 0 0 0 + + 

Toxicants are taken to include heavy metals and biocides 
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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) 

503928 

Functional values are discussed according to grouped hydro geomorphic types in the 
following section. 

4.1 Floodplains 

Using Wet-EcoServices (Kotze et aI, 2005), benefit graphs were constructed which 
illustrate the typical functional assessment results for floodplains within the study area 
(Figure 9). A score value for a specific wetland function indicates the level to which the 
related HGM unit can perform the function. Score values are typically calculated as a 
combination of the effectiveness and the opportunity of a specific HGM unit to perform a 
particular function. 

Floodplains 

Flood attenuation 

Cultural significance Phospahtetrapping 

Cultivatedfoods Nitrate removal 

Figure 9: Wetland e~osystem services scores provided for floodplains. 

According to Kotze et 81(2005), floodplains generally receive most of their water during 
high flow events when waters overtop the stream banks. As per the ecosystem benefit 
graph, floodplains in the study area are considered to be important for flood attenuation 
because of the nature of the vegetation and the topographic setting that they occupy. 
Flood attenuation is likely to be high early in the season until the floodplain soils are 
saturated (see McCartney et al., 1998; McCartney, 2000) and the oxbows and other 
depressions are filled. In the late season, the flood attenuation capacity is usually 
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reduced. Nevertheless, even in the late season it is still likely to be carried out to some 
extent, particularly in drier years (Kotze et al. 2005). 

Floodplains dominated by clayey soils are generally unlikely to contribute significantly to 
stream flow regulation and groundwater recharge due to water loss through 
evapotranspiration (Kotze et al. 2005). However, floodplains with course sediments, 
could contribute significantly to streamflow and groundwater recharge. 

Kotze et al (2005) further states that in general, once the flood overtops the river banks, 
the velocity of flow decreases laterally, permitting the deposition of particles within the 
floodplain landscape. Phosphorous and any toxicants bound to trapped sediments is 
therefore likely to be effectively retained on the floodplains, and this is a key mechanism 
through which wetlands trap phosphates (Boto and Patrick, 1979; Hemond and Benoit, 
1988). Generally the inundation period in floodplains is short but in the oxbow 
depression portions of the floodplain inundation is more prolonged and some of the 

( deposited phosphates may be released as a consequence of change in redox potential, 
. .... . .giventl1atphosphorusisheldm6re tightly tosoifparticles under bxidizea conditions than 

~,-~-. ----~unde7 red;;ced cond ition;(Cro~-k~~d-Siobhan F~nn~s~y', 2001; 'Keddy~-2002)~--'-'-"--'--'c~~-... -- .. -- .. ,,--~ 

Nitrogen-removal-via nitrification/denitrification-is'likelytooccurbutarelikely to be limited"""" 
due to short residence times during flood events (which limits contact between the bulk 
of the water and the sediments) and due to the generally limited sub-surface water 
movement within the wetland (Kotze et al. 2005). Furthermore, the concentration of 
nutrients in flood waters entering the floodplain is often low due to dilution effects. 
However, the behaviour of nitrogen in oxbows and depressions is "likely to be similar to 
that in pans, with cycling between dissolved and organic forms and with some removal 
from the water through denitrification (Kotze et al. 2005). 

The most evident resource use within floodplains of the study area were its likely use for 
grazing, especially for winter grazing wilen the moisture contenfof fl1-eflo6dplain"is 
expected to be higher than the surrounding terrestrial environment. 

Floodplainsplay-aflimportant roleifithe:mail1lenanceof15ibCliversity;as'severalspeCies 
from various taxa are dependant on wetlands for breeding and feeding purposes. 

l==~:~~-··~~~·····~~~·;~Li~;-t~:e:p;~i~~!~;;~;~;!~:~0~;~'~;:~t~gf~0;~~t:~;~;:u::io~~~~~f~~~9~;~: 
2002). 
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4.2 Hillslope seepage wetlands feeding a watercourse (Including val/eyhead 
seepages) 

Figure 10 presents a graphic representation of the functional attributes of the hillslope 
seepage wetlands feeding a watercourse. 

Seepage wetlands connected to a watercourse 
Floodattenualion 

Educal ion and research 51 reamflowregulation 

Cultural significance 

Cultivated foods 

Figure 10: Wetland ecosystem services scores provided by seepage wetlands feeding a 
watercourse. 

According to Kotze et al (2005), these systems are normally associated with 
groundwater discharges, although flows through them may be supplemented by surface 
water contributions. These wetlands are expected to contribute to some surface flow 
attenuation early in the season until. the soils are.saturated, .. afier which their contribution 
to flood attenuation is likely to be limited (WRP, 1993; McCartney et al., 1998; 
McCartney, 2000). The accumulation of organic matter and fine sediments in the wetland 
soils results in the wetl~md' sl<:)wjng'down'''ih''e'suE~suiiace'movemenrof water down the .. -
slope. This "plugging effect" increases the storage capaCity of the slope above the 
wetland, and prolongs the contribution of water to the stream system during low flow 
periods. For some seepage wetlands this contribution may continue into the dry season, 
but for many others it is confined mainly to the wet season (Kotze et aI, 2005). According 
to Thompson and Goes (1997), these types of systems could replenish and recharge 
groundwater systems when water percolates through the topsoil to the underlying 
aquifer. Batchelor (2007) states that seepage wetlands represent an important 
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indicator of water retained in the landscape. This plays a role in maintaining a 

mosaic of vegetation patterns across the landscape as well as species richness 

associated with the footprint of the seepage wetland itself. From a hydrological 

perspective, the seepage wetlands reflect the extended and diffused release of water 

which would otherwise, in the worst case scenario, runoff the landscape in defined 

high energy, short duration flows (Batchelor, 2007). 

Kotze et al (2005) further states that seepage wetlands are commonly considered to 
supply a number of water quality enhancement benefits, such as removing excess 
nutrients and inorganic pollutants produced by agriculture (e.g. maize production) 
(Rogers et aI, 1985; Gren, 1995; Ewel, 1997; Postel and Carpenter, 1997). Seepages 
generally would be expected to have a relatively high nitrogen removal potential. 
Nitrogen and specifically nitrate removal could be expected as the groundwater emerges 
through low redox potential zones within the wetland soils, with the wetland plants 
contributing to the necessary supply of organic carbon (Kotze et aI, 2005). Particularly 

( effe~ive.removal . has been recorded of nitrates from diffuse sub-surface flow, as 
-------------, -7.- .charactenzed.byJullslopeseepages (Muscuttet al., 1993; J<otzeet al r2005). 

( 

( 

I 

I 

The most evident resource use within seepages of the study area are for grazing, 
especially for winte(grazing when the moisture content of the floodplain is expecteat6 
be higher than the surrounding terrestrial environment. Many of the temporary seepages 
have been ploughed in the past for Maize production. 

The valleyhead seepage wetlands are important custodians of biodiversity for various 
taxa including protected species and species of conservation concern such as Crinum 
bulbispermumm, Crinum bulbispermum, Eucomis sp. and Gladiolus sp. 

4.3 Valley bottom wetlands without a channel 
:,.:;;~~;.;, .• ;.; ... ';;;;;';~';"'" 

Ecosystem services provided by valley bottom wetlands without a channel are 
graphically displayed in Figure 11. 

As evident from the Figure 11, these wetlands perform various important functions and 

.~gbi~y~c!J:!J9Jl. __ ~C.Qr~~_JQtl!l.aiQ!~I}~Dg~_gL~j2.cjiYE)r~itYt lJY~ter~~pply,.~!r~~r:!!.JlQ~. __ .. ,., ........ _ .. 
r~gulation,sediment tr~ppil}g,tox.icant and nitrate removal. During precipitation events, 
this type of wetland's stream channel input is spread diffusely across the wetland, even 
in low flows, resulting in extensive areas of the wetland remaining permanently saturated 
and tending to have high levels of soil organic matter (Kotze et aI, 2005). Nitrate and 
toxicant removal is consequently expected to be higher than in floodplains owing to the 
greater contact of the wetland with runoff waters, particularly if there is a significant 
groundwater contribution to the wetland. 
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Unchannelled Valley bottom wetlands 

Flood at t enuat ion 

Educat ion and research St reamflow regulat ion 

Cultural significance Phospaht e trapping 

Cultivated foods Nitrate removal 

Figure 11: Wetland ecosystem services scores provided Valley bottom wetlands without a 
channeL 

Typically within the study area, farm-dams have been constructed within the valley 
bottom wetlands for water retention of various uses. The areas surrounding the dams 
and parts of the dams which contain shallow water promote sunlight penetration, 
contributing to the photodegradation of certain toxicants. However, phosphate retention 
levels teng to be lower than in floodplains because a certain amount of phosphate may 
be re-mobilized under prolonged anaerobic conditions (Kotze et aI, 2005). In addition, 
the nitrate removal potential would generally not be as high as in seepage slopes 
because sub-surface water movement through the wetlands (where the greatest levels 
of nitrate removal generally take place associated with high organic matter levels and 
low dissolved oxygen levels) occurs to a lesser degree owing to the generally finer, less 
permeable soils and lower/gradients. However, where sub-surface water inputs are 
high, nitrate removal levels in unchannelled valley bottoms may be similar to hillslope 
seepage wetlands (Kotze et aI, 2005). 

These systems are important for their maintenance of biodiversity through provision of 
habitat and corridor provision for animals, for example, breeding habitat for the 
vulnerable Tyto capensis (African Grass Owl) as well as protected plant species such as 
Eulophia spp. and Crinum sp .. 
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4.4 Valley bottom wetlands with a channel 

Ecosystem services provided by valley bottom wetlands with a channel are graphically 
displayed in Figure 12. 

Channelled Valley bottom wetlands 
Flood attenuation 

Educat ion and research 5t reamflow regulat ion 

Cultural significance Phospahtet rapping 

Cultivated foods Nit rat e removal 

Figure 12: Wetland ecosystem services scores provided by Valley bottom wetlands with a 
channel. 

Channelled valley bottom wetlands resemble floodplains. However, they are 
characterized by less active deposition of sediment and an absence of oxbows and other 
floodplain features such as natural levees and meander scrolls. They tend to be 
narrower and have somewhat steeper gradients and the contribution from lateral 
groundwater input relative to the main stream channel is generally greater (Kotze et aI, 
2005). According to Kotze et al (2005), from a functional point of view they tend to 
contribute less towards flood attenuation and sediment trapping, but would supply these 
benefits to a certain extent. Some nitrate and toxicant removal potential would be 
expected, particularly from the water being delivered from the adjacent hillslopes 

I'-'~' .. -~~..~-.-, -~{Exigeot>-2ill1fi~ , .. , ..... ,. '" .. 

I 

Ecosystem services scores for this type of wetland were not as high as compared to 
valley bottom wetlands without a channel (Figure 12). This could partially be contributed 
to the fact that several of these channelled systems most likely originated from head-cut 
erosion processes through anthropogenic disturbances within unchannelled systems. 
Channelled valley bottom wetlands are still however very important in terms of 
maintenance of biodiversity. 
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4.5 Hillslope seepage wetlands not feeding a watercourse 

Figure 13 presents the wetland ecosystem services provided by Hillslope seepage 
wetlands not connected to a watercourse. 

Hillslope seepage wetlands 
Flood attenuation 

Educat ion and research 5t reamflowregulat ion 

Cultural significance Phospahtetrapping 

Cultivated foods Nit rate removal 

Maintenance of biodiversity' 't<; 

Figure 13: Wetland ecosystem services scores provided by hillslope seepage wetlands not 
connected to a watercourse. 

This wetland type closely resembles the previous type in terms of sources of water and 
functioning. The key difference, however,is thatthese systems tend to have a lower 
degree cif wetness which make little direct contribution to streamflow regulation as they 
are not directly connected to a watercourse. Some of these settings do, however, 
contribute via sub-surface water flow (Kotzeet 81,2005), These types of seepages also 
represented a very small surface area of wetlands within the study area and therefore 
these systems scored lower in terms of ecosystem services than connected hillslope 

. seepageweUand. 
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4.6 Endorheic Pans 

Wetland ecosystem services provided by Endorheic pans are presented graphically in 
Figure 14. 

Endorheic pans 
Flood attenuation 

Educat ion and research Streamflow regulation 

Cultural significance 

Cultivated foods 

~'.--~-.-.-.. -.~------,~++.-.. -.. ~-'~-'-'C--~~'=~~c"'·~c~ 

( 
Maintenanceof biodiversity 

Figure 14: Wetland ecosystem services provided by Endorheic pans. 

Depressions can receive both surface and groundwater flows, which accumulate in the 
depression owing to a generally impervious underlying layer which prevents the water 
draining away (Goudie and Thomas, 1985; Marshal and Harmse, 1992; Kotze et aI, 
2005).'The--:crefaUveconfributions of these different water sources may vary considerably 
amongst different depressions. The opportunity for attenuating floods is limited by the 
p,~sition of pans in the landscape, which is generally isolated from stream channels. 

---RQwever, they do capture runoff because oHhe',r-Tnwaid"draining nature, and thus they 

reduce the volume of surface water that would otherwise reach the stream system and 
/------- -'---·-eentribute-to-stormflows. .' ·Thisinward" -draining'"-flature-j' together with their ,generally 
I ···,·impermeable underlying layer, however; also means that pans are unlikely to play a 

significant role in streamflow regulation, although in the Highveld there appear to be 
some exceptions to this (Kotze et aI, 2005). While pans are generally isolated, there is 
some evidence to suggest that some pans on the Highveld are "leaky", meaning that 
some of the water that collects in the pans leaks through the pan floor into the underlying 
substrata (Marneweck and Batchelor 2002; Marneweck, 2003). Pans that lie on drainage 
divides, particularly where the soils are sandy and streams are abundant, may suggest a 
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possible link to flow regulation. Whether or not this actually is the case within the study 
area will still need to be determined. In addition, pans are also not considered important 
locations for sediment trapping, with many pans, in fact, originating from the removal of 
sediment by wind, thus creating what are referred to as deflation basins (Goudie and 
Thomas, 1985; Marshal and Harmse, 1992). 

According to Kotze et al (2005), temporary pans allow for the precipitation of minerals, 
including phosphate minerals due to the concentrating effects of evaporation. Nitrogen 
cycling is likely to be important with some losses due to denitrification, and volatilization 
in the case of high pH's. Water quality in pans is influenced by the pedology, geology, 
and local climate (Allan etal, 1 ~~§), r!l~s~faqtqrs in turn, also influence the response of 
these systems to nutrient inputs. In pails that dry out completely at some stage or 
another (non-perennial pans), some of the accumulated salts and nutrients (such as 
organic nitrogen, and various phosphate and sulphate salts) can be transported out of 
system by wind and be deposited on the surrounding slopes. Those remaining may 
dissolve again when waters enter the system again as the pan fills after rainfall events. 

According to Exigent (2006), the most important wetland type for bird distribution is likely 
---------------- . -l6· be-pa-ns.Pans-proviOeagreafvarie!y6ffiabHat typesincludrrig open saline water and 

fresh water, as well as different saturation zones (temporary, seasonal and permanent). 
_Most water. bird specie~ are opportunistic and the diversity of species utilizing pans are 
high (Barnes, 1998; Barnes, 2000; Palmer et aI, 2002). 

5. Ecological Importance & Sensitivity 

All wetlands, rivers, their flood zones and their riparian areas are protected by law and 
no development is allowed to negatively impact on rivers and river vegetation. Several of 
the wetlands within the study area provide habitat for a variety of taxa which contain 
species of conservation concern and are therefore highly valuable from a biodiversity 
point of view. Further, the vegetation in and around rivers and drainage lines play an 
important role in water catchments, assimilation of phosphates, nitrates and toxins as 
well as flood attenuation. Quality, quantity and sustainability of water resources are fully 
dependent on good land management practices within the catchment. All flood lines, 
riparian zones and wetlands along with corresponding buffer zones must be designated 

-as sensitive. The good state of -health of mafly··of-theweHands within the study area 
further increases the importance of the delineated wetlands. 
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6. IMPACT ASSESSMENT AND MITIGATION 

Any development in a natural system will impact on the surrounding environment, 
usually in a negative way. The purpose of this phase of the project was therefore to 
identify and assess the significance of the impacts likely to arise during the construction 
and the operational phases of the project, and provide a short description of the 
mitigation required so as to limit the impact of the proposed development on the natural 
environment. 

6.1 Assessment Criteria 

The environmental impacts are assessed with mitigation measures (WMM) and without 
mitigation measures (WOMM) and the results presented in impact tables which 
summarise the assessment. Mitigation and management actions are also recommended 
with the aim of enhancing positive impacts and minimising negative impacts. 

In order to assess these impacts, the proposed development has been divided into two 
project phases, namely the construction and operation phase. The criteria against which 

--···----···-·-·---·------tnese'aC1:Wities Wereci:fss-essed~afe-discUssed'Delbw_:-~-c--."-cc-~~c-,-·---:='c;c~·,c~~·~=~-c-·- .... ~ - --_.--,-. 

( 

r 

J 

6.1.1 Nature of the Impact 

This is_au:.appraisaLofthe type of effect the project would have on the environment. This 
description includes what would be affected and howa.nd . .wb~ther the,impa9t is 
:expeGted=fcj"::be=po$ltive or negative. 

" - , -

6.1.2 Extent of the Impact 

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

This provides an indication of whether the lifespan of the impact would be short term (0-5 

····~·~-yearm~'rn~clitt!'l)'lerr:riu-=1·0·'ye~:!21c!:;!f>J;1.[~~Em~~1~ye~ns )"Or·T~TJment~G::~~~: __ .... 
~!y,-,",::~~~~,7<f~_'\!l'I'l;'~'M"'_''''"'C' 

6.1.4 Intensity 

.. - ThiSTrldlcatesffi'e-degree-to whICtdhe"lmpadwouldctlangethe'condiHons'or'quality6f 
the envlionmenfTfilswas qualified as low, medium or high. 
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6.1.5 Probabilitv of Occurrence 

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

6. 1.6 Degree of Confidence 

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

6.2 Impact Assessment 

Possible impacts associated with the proposed project and their sources are provided in 
Table 4 (Construction phase) and Table 5 (Operational phase). The reader is to note 
that the impacts listed below pertain to wetlands assessed, and do not reflect impacts on 
tbeperennial watercoursesobs~rv~g t9 b.e associated .with the proposed project. For a 
detailed·acGOOntof.·impacts· associated .withtheperennialwatercourses,the-reader··is 
referred to the Aquatic Impact Assessment conducted in conjunction with the Wetland 
Impact Assessment. 

Table 4: Possible impacts arislngduring construction phase 

Surface water pollution 

Reshaping and construction activities of 
road within wetland habitat 

Flooding of construction area; construction 
vehicles; construction camp within wetland 
habitat or wetland cathcments 

Table 5: Possible impacts arising during operational phase 
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6.2.1 Construction Phase 

6.2.1.a Destruction of wetland habitat through road widening and borrow pit activities 

Description of Impact 

Footprint of new road could infringe or destroy wetland habitat and associated biota 
through removal of hydrophytic vegetation and or hydric soils. 

Specific Mitigation Measures 

--------- -----,---------~-.----A~ternate-widening-on -. either -side of 1heroad- to-,achieve--protectioncof 

specific HGM units, especially where there are only wetlands located on 

one. ._~i_~_e. of the road. The location of the foliowinQ wetlan~s allows for 
_\<Videningpn!!:Je opposite side of the road and should be addressed in the 
detailed design: 

HGM 97, HGM 95, HGM 94, HGM 72, HGM 9, HGM 80, HGM 85, 
HGM 87, HGM 59, HGM 4, HGM 22, HGM 49 and HGM 57. 

• -Where 'the road supports wetlands of equalimportanceunC:both""siaes:'oV" 
the existing road (e.g. HGM 36 & 38), the road footprint should be kept to a 
minimum and strictly stay within the existing road reserve; 

• Re-vegetation of disturbed areas must be undertaken with site indigenous 
species and in accordance with the instructions issued by the 
I=JJyjrQIl-'1,ental Control Officer (ECO). The following species should be 
utilised in each of the different wetland zones for rehabilitation: 

1

_ .. _. __ .~ ___ ~ __ . __ . _____ ._. __ ~eIDR.QIqri_~§p§:.lkistida.junciformis; Conyza ulmifo/ia; Eriocaulon 
) dregei; Fingerhuthia sesleriiformis; Gunnera perpensa; 

He/ichrysum mundii; Imperata cy/indrica; Miscanthus capen sis; 

l 

J 

1 

Miscanthus junceus; Paspalum scrobiculatum; Pennisetum 
macrourum; Pennisetum sphacelatum; Phragmites mauritianus; 
Ranunculus meyeri; Ranunculus multifidus and Setariasphacelata. 
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Seasonal seeps: Andropogon appendiculatus; Arundinella 
nepalensis; Carex acutiformis; Carex cognata; Cladium mariscus; 
Cyperus digitatus; Cyperus latifolius; Cyperus longus; Eriocaulon 
dregei; Fimbristylis complanata; Fimbristylis dichotoma; 
Fingerhuthia sesleriiformis; Gunnera perpensa; Helichrysum 
mundii; Isolepis costata; Juncus dregeanus; Juncus exsertus; 
Juncus oxycarpus; Juncus punctorius; Kniphofia linearifolia; 
Limosella longiflora; Ludwigia palustris; Paspalum scrobiculatum; 
Pennisetum macrourum; Phragmites mauritianus; Pycreus mundii; 
Pycreus nitidus; Ranunculus meyeri; Ranunculus multifidus; 
Sacciolepis chevalieri; Schoenoplectus decipiens; Scleria 
welwitschii; Setaria sphacelata; Xyris capensis and Xyris 
congensis. 

Permanent zone: Arundinella nepalensis; Carex acutiformis; Carex 
cognata; Cladium mariscus; Cyperus digitatus; Cyperus latifolius; 
Fimbristylis dichotoma; Gunnera perpensa; Isolepis costata; 
JlinciJs-ifregeanus;Juncus -exseitus;Juhcusoxycarpus;Juncus- .... 
punctorius; Kniphofia linearifolia; Limosella longiflora; Ludwigia 
palustris; Phragmites australis; Pycreus mundii; Pycreus nitidus; 
Ranunculus meyeri; Ranunculus multifidus; Sacciolepis chevalieri; 
Schoenoplectus decipiens and Scleria welwitschii. 

• The establishment and use of Borrowpit areas are not permitted within 
wetland areas or within wetland bufferzone areas. The borrowpit areas 
should also not impact on the hydrology of wetland areas through 
increased run-off or dissication of geo-hydrological pathways feeding the 
wetlands. Effective rehabilitation of the borrowpit areas must be 
implemented as soon as they are finished 

• After completion of the construction phase, a wetland monitoring program 
must be initiated that ensure that all wetland protection infrastructure and 
storm-water systems are properly installed and that all affected wetland 
areas are adequately rehabilitated. 

General Mitigation Measures 

• Avoid construction activities in wetlands at all cost through proper 
demarcation and appropriate environmental awareness training. The 
Contractor has a responsibility to inform all staff of the need to be vigilant 
against any practice that will have a harmful effect on wetlands. This 
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information shall form part of the Environmental Education Programme to 
be effected by the Contractor. 

• No construction shall take place in areas of high sensitivity Le. "no-go 
Areas". All no-go areas must be demarcated with red tape under guidance 

of the ECO. 

• Any proclaimed weed or alien species that germinates during the contract 
period shall be cleared by hand before flowering. 

• Infilling, excavation, drainage and hardened surfaces (including buildings 
and asphalt) should not occur in any of the wetland zones (Le. permanent, 
seasonal or temporary), or within 30m of a wetland. This 30m buffer zone 
should be extended in areas where slope in combination with rainfall will 

potentially provide conditf6ns for the transportation and deposition of 
I materials within wetland areas. 

~I--,--------------~-------.---Cautiofl-m ust---be--.takenAo--ensur-e--build ing-:mater~als:aFe--not-d umped ~or:---- .. --­
stored within the delineated wetland buffer zone of 30m. 

J 

J 

1 

• The design of drainage-sYstems mustenSlJFI3 th~re isho~QnlgmiJ]~tiQI1, __ . 
eutrophication or increased erosion of the wetland areas. Drainage 
systems should be maintained regularly in order to minimize the runoff of 

harmful chemical substances into the wetland areas. 

• The construction of surfacestormwater drainage systems during the 
construction phase~::hit:ist:;:;'D§;;;d6neoin"a-'manner'that would ···proteGt-the-'·-·-----···- ... 

quality and quantity of the downstream system. The use of swales, which 
could then be grassed for the operational phase, is recommended as the 
swales would attenuate run-off water. 

• Stormwater outflows should not enter directly into a wetland. The velocity 
of water that may reach wetlands should be slowed before it is intercepted 

by virgin soils usingasiltatiorrand erosion control structure. The plans and 
specification for this structure should be forwarded to the relevant 

. __ stakeholderssuchasWorkingJor-WetlandsandJocal .. municipalities. 

• It should be ensured that the road has minimal affect on the flow of water 
through the wetland (e.g. by using a bridge or box culverts rather than 

pipes, photograph 5). During construction, disturbance to the wetlands at, 
and adjacent to, the road crossing site should be minimised. 
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• Imported fill material should be monitored during and after construction for 
the presence of any alien species. Any such species should be removed 
immediately. 

• Emergency plans must be in place in case of spillages into wetland 
systems. 

• All stockpiles must be protected from erosion, stored on flat areas where 
run-off will be minimized, and be surrounded by bunds. Stockpiles should 
also only be stored for the minimum amount of time necessary. 

• Erosion control of all banks must take place so as to reduce erosion and 
sedimentation into river channels or wetland areas. 

• Silt traps and culverts should be regularly maintained and cleared so as to 
ensure effective drainage. 

~~ . Weather JorecastsJromJhe . .8.outb. African. W eat her Bureau of up to three 
days in advance must be monitored on a daily basis to avoid exposing soil 
or building works or materials during a storm event and appropriate action 
must be taken in advance to protect construction works should a storm 
event be foreca'sfed. 

• Littering and contamination of water sources during construction must be 
mitigated by effective construction camp management 

• All construction materials including fuels and oil should be stored in a 
demarcated area that is contained within a bunded impermeable surface to 
avoid spread of any contamination (outside of wetlands or wetland buffer 
zones) 

• Cement and plaster should only be mixed within mixing trays. Washing 
and cleaning of equipment should also be done within a bermed area, in 
order to trap any cement or plaster and avoid excessive soil erosion. 
These sites must be rehabilitated prior to commencing the operational 

phq::;~. 
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6.2.1.b Surface water pollution 

Description of Impact 

Hydrocarbons-based fuels or lubricants spilled from construction vehicles, 
construction materials that are not properly stockpiled, and litter deposited by 
construction workers may be washed into wetlands and surface water bodies. 
Should appropriate toilet facilities not be provided for construction workers at the 
construction crew camps, the potential exists for surface water resources and 
surrounds to be contaminated by Jaw sewage. While it is acknowledged JOatJhe. 
impacts associafedwith-ihe proposed activities will be negligible, every effort should 
still be taken so as to limit additional contributions. 

---_ .. -Mitigation.Measure___ __ -_. __ . 

e Construction vehicles are to be maintained in good working order, to reduce the 
probability of leakage of fuels and lubricants; 

e A walled concrete platform, dedicated store with adequate flooring or bermed 
area should be used to accommodate chemicals such as fuel, oil, paint, herbicide 
and insecticides, as appropriate, in well-ventilated areas; 

e Storage ()fpgtentially hazardous materials should be above any 1 OO-y~ar flood 
Iihe;--6Yas·-agre-edWrth-the-ECO: These materials irielLJdefuel, c)il:cemeht, .--. 
bitumen etc.; 

e Sufficient care must be taken when handling these materials to prevent pollution; 

e Surface water draining off contaminated areas containing oil and petrol would 
need tobs'channelled towards a sump which will separate thesechemicars-~tnd 

.oils;··.-------· -

- .... _--•... _ ... _-_.__ .. - .e_ .Oil-residue.-shaJI. be treated with oil absorber:ltsuch.as-Drizit-or-similarand this. 
material removed to an approved waste site; 

e Concrete, if used, is to be mixed on mixing trays only, not on exposed soil; 

e Concrete and tar shall be mixed only in areas which have been specially 
demarcated for this purpose; 
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• All concrete and tar that is spilled outside these areas shall be promptly removed 
by the Contractor and taken to an approved dumpsite; 

• After all the concrete / tar mixing is complete all waste concrete / tar shall be 
removed from the batching area and disposed of at an approved dumpsite; 

• Storm water shall not be allowed to flow through the batching area. Cement 
sediment shall be removed from time to time and disposed of in a manner as 
instructed by the Consulting Engineer; 

• All construction materials liable to spillage are to be stored in appropriate 
structures with impermeable flooring; 

• Portable septic toilets are to be provided and maintained for construction crews. 
Maintenance must include their removal without sewage spillage; 

• Portable septic toilets are to be located outside of the 1-100year floodline; 

• Under no circumstances may ablutions occur outside of the provided facilities; 

• At all times care should be taken not to contaminate surface water resources; 

• No uncontrolled discharges from the construction crew camps to any surface 
water resources shall be permitted. Any discharge points need to be approved by 
the relevant authority; 

• In the case of pollution of any surface or groundwater, the Regional 
Representative of the Department of Water Affairs (DWA) must be informed 

immediately; 

• Where construction in close proximity to sewer lines is unavoidable then 
excavations must be done by hand while at all times ensuring that the soil 

beneath the sewer lines is not destabilised; 

• Store all litter carefully so it cannot be washed or blown into any of the water 
courses within the study area; 

• Provide bins for construction workers and staff at appropriate locations, 
particularly where food is consumed; 

• The construction site should be cleaned daily and litter removed; 

• Conduct ongoing staff awareness programs so as to reinforce the need to avoid 

littering; and 
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e Backfill must be compacted to form a stabilised and durable blanket; and 
the current load above the sewer lines must at no time be exceeded. 

6.2.2 Operational Phase 

6.2.2 Increased erosion 

i . ·.QLI~Joj~6ad).vJg~,ning~~n91h~!~fpr~'irl9re~s~IQ~~~'l"m,,~~Qt\~,pl~;i!§,9IE~~~§0~.'i.~tlf~re is an 
associated 'increase .in. flow velocities and'l~i6~siM1f51e1l1iarwithrnaffeCted wetland 
habitats. Runoff from the road surface may enter into the associated watercourse 
and'weNands, resulting in an unnaturally high catchment runoff, wetland scouring 

····c--:--.. --------ancf increasecnrooaTngoraownstream"areas:rncrea-sea-funoffcoula-pofenfralfy also . 

I affect existing erosion processes within catchments to such an extent that the newly 

~=~~~~~~~~~~~edJ~~~~~~AddWonall~ fue 
incorrect choice of culvert structure may concentrate the W~fe~l!?LVI£;i«hd.result in 
downstream erosion. Finally, the establishment of a culvert wiI~~A~g~I£~.:.bigher tnan 

thatgf the associated watercourse will resultil] the f()[m~ljQI1:.Q!~~:f:jrl,ii'iQ~:pOol,whrch 
may undercut the culvert on the downstream side, eventlJ'ailY'I~adifig'ttrircoliapseof 

j 

the=-culvertstructl;Jre,"·· 

Mitigation Measures 

-e' Velocity breaking structuressuch-as',bafflesc sheuldc:'5e;;;-'placed on the 

. ___ .. __ ._qgytn~tr~Clm.~.ide of aJI9ulv~r1s~It9.Rip.i[lg.Othe.r~rQ~L()n jl]b3rventions 
'such'as-gabion mattresses should also be c6ristructed where erosion 

potential have been identified, photo 5 and 6. 

Strategic Environmental Focus (Pty) Ltd 44 



Work Package 2: Wetland Assessment 503928 

Photograph 5: Installation of a weir wall upstream of a bridge crossing to prevent headcut 
erosion. 

Photograph 6: Installation of baffle structures and gabionmatt~e!3s downstream of a bridge 

crossing to prevent downstream erosion and plunge pool formation. 

• Should any work be conducted on the culverts present, box culverts are to 
be used; 

• The base of the box culverts should be at least 1 m below the bed of the 
river channel so as to prevent the formation of plunge pools on the 
downstream side of the bridge; 
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• The bed of the river channel should be rehabilitated to the correct height 
following culvert installation; and 

• An ecologically-sensitive stormwater management plan should be 
developed that does not allow concentrated stormwater to enter into a 
wetland or watercourse directly, but instead makes use of flow diffusers 
and retention areas (such as artificial wetland areas, swales, baffles and 
gabion structures). There is a need for between one and four such 
structures for each of the 67 identified wetlands within the study area. 

• Areas in need of rehabilitation intervention include: 

• The area east of the road located between HGM 2 and HGM 6. Headgully 
erosion is moving northwards scouring away wetland habitat and are likely 
to threaten the integrity of the road (especially with increased runoff 
velocities), Photo 7. It is recommended that appropriate gabion structures 
are designed.andJnstalied in the.appropriate.Jocalitiesin order to halt the 

·---·~·-----------·--·--·-currenr-erosion··processes·and·re;;establish-the-wetlands ···water·· table·to· -

pre-disturbance levels. 

" <~o 

Photograph 7: One of several head gully erosion channels creeping towards the road. 

• HGM 21, west of the existing road have been exposed to several 
anthropogenic disturbances including concentrated flow from two pipes 
which have caused plunge pool formation and gully erosion in several 
sections downstream, photo 8. Appropriate rehabilitation initiatives should 
be designed and implemented including velocity breaking structures such 
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as baffles, alien vegetation removal and restoration initiatives of the 
affected seepage wetland areas. 

Photograph 8: Existing infrastructure which have concentrated water flow and resulted in erosion 
processes within HGM 21 

• HGM 31 and 32 has been degraded through gully erosion east and west of 
the existing road which itself are being affected by erosion processes. The 
worst affected section is on the western side of the road where a plunge 
pool have formed with subsequent gully erosion downstream, photo 9. A 
weir wall as depicted in photo 4 should be constructed upstream of the 
road which will stabilise erosionprocessj3s within the wetland. The 
downstream area with plunge pool and gully should be rehabilitated and 
flow velocity dissipating structures introduced to prevent reoccurrences of 
the problem. 
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Photograph 9: Plunge pool with gully erosion in valleybottom wetland (HGM 32). 

------.--~HGIVt-29--ancrI'iGM~0-achieveda-highfUflctibffatsCbi'e--dul"ing--thefietd­

assessment and are therefore especially sensitive. This largely 

J,IL!Qh~J:!!I~ll~:dYClII~yl:>()tt()m systym, photo 10, h:ave beeDirnpact~2 by the 
existing road through channel development as a result of concentrated 
flow, photo 11. Appropriate rehabilitation initiatives should be designed 
and implemented including velocity breaking structures such as baffles, 
widening the release platform on the downstream side as well as plugging 
theefoding channel. 

Photograph 10: Unchanneled valleybottom, upstream of the existing road. 
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Photograph 11: Channel development taking place as a result of concentrated flow, 
downstream of the eXisting road;· 
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7 CONCLUSION 

Six different types of wetlands were classified within the study area and were 
categorised into hydro-geomorphic (HGM) units. These include valley bottom wetlands 
without a channel, floodplains, valley bottom wetlands with a channel, edorheic pans, 
hillslope seepage wetlands not feeding a watercourse and hillslope seepage wetlands 
feeding a watercourse. A total of 67 Hydro-geomorphic units were delineated and 
classified within the study area. The largest majority of wetlands consisted of valleyhead 
seepage wetlands with temporary to seasonal zonation, dominated by a graminoid layer 
containing a rich harbaceuos component. 

From a functional perspective, wetlands within the study area serves to improve habitat 
within and downstream of the study area through the provision of various ecosystem 
services such as movement corridors, streamflow regulation, flood attenuation, 
groundwater recharge, nitrogen removal, phosphate removal, toxicant removal, particle 
assimilation and provision of natural resources. Several of the wetlands within the study 

.~ .. care"'a~.cpf~chauitat fora variety of taxa which contain species of conservation concern 
.~.~.~ ... -.--.---.-.-an-d-are thereforehighly-vailiabfefrom a biodiversitypoinTofvlew. 

.J 

·AI1."wetlands,-rivers, their flood zones and their riparian areas are protected .by law and 
no developmentis allowed to negatively impaCton rivers andriver vegetation. 

The impact assessment identified destruction of wetland habitat and surface water 
pollution as the two major potential impacts during the construction period while the 
highestrated potential impact during the operational phase is increased erosion as a 

;;resuILd .. 1he.higher.surface .. runoff from increased. impermeable surface areas and 
channelisation of flow. Several specific and general mitigation measures are proposed to 
mitigate impacts on wetlands. Most important is avoidance of wetland habitat through 

-.. --appropriate--r-oad-design, e;g: alternate widening on either side of the road to achieve 
p[()tection of specific hydro-geomorphic units where there are only wetlands located on 
one side of the road. Where the road supports wetlands of equal importance on both 
sides of the existing road, the new road footprint should be kept to a minimum and be 

.--.-sfi'ictly··contained within the existing road reserve. Veloejt~~~aRlMg'''~tf''CJefOT~§l1ehas 
baffles should be placed on the downstream side ofjii.: culverts and piping. Other 

. ·~·~---·-6r:@siorl-4nterventions""such ... -as,"gabjon,.~mattl:esses ..•. -adQ'!;;we~4¥EMI&-$RQlillci· aISQ-..bs,,,,: .. ~"",, 
constructed where erosion potential have been identifjeq."",~~b,§ilt:, several existing 
erosion processes at various localities requires rehabilitafjc>~!~~~l~f~J!~~ly to threaten not 
only the existing road but the proposed development a~ w~lI, After completion of the 
construction phase, a wetland monitoring program must beinitiat~d.~thatensure that all 
wetland protection infrastructure and storm-water systems are properlY instanedand that 
all affected wetland areas are adequately rehabilitated. The wetland monitoring program 
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should continue during the operational phase in order to identify any new erosion 
processes that are developing and initiate cost effective rehabilitation plans timeously. 

Strategic Environmental Focus (Pty) Ltd 51 



1 

I 

Work Package 2: Wetland Assessment 503928 

8. GLOSSARY 

Alien species 

Biodiversity 

Biome 

Buffer zone 

Conservation 

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

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

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

A collar of land that filters edge effects. 

The management of the biosphere so that it may yield the greatest 
sustainable benefit to present generation while maintaining its potential 

to 'meet -ttiene~~~_~~~~~~P~~~!i9_~~.<?!!~_t~!~1l~~~!~!!~r:'~: ThEf wise use 
--.. -.... ------.----.---~-----

Critically 
Endangered 
Ecosystem 

Ecological 
Corrido.rs 

Edge effect 

Endangered ---

Exotic species 

Fauna 

of natural resources to prevent loss of ecosystems function and 
integrity. 

--Ataxon is Critically Endangered when it is facing an extremely high risk 
of extinction in the wild in the immediate future. 
Organisms together with their abiotic environment, forming an 
interacting system, inhabiting an identifiable space. 

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

Inappropriate influences from surrounding activities, which physically 
degrade habitat, endanger resident biota and reduce the functional size 
of remnant fragments including, for example, the effects of invasive 
plant and animal species, physical damage and soilc9r)ipactfQoiiA!.tsed 
through trampling and harvesting, abiotic habitat alterations and 
pollution. 

A taxon-is-End a ngered"when--it -is-not Critica IlyEndangered{)ut'is'facing""---' 
a very high risk of extinction in the wild in the near future. 

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

The animal life of a region. 
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Flora The plant life of a region. 

Forb A herbaceous plant other than grasses. 

Habitat Type of environment in which plants and animals live. 

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

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

Karoid 

Outlier 

Primary 
vegetation 

Protected plant 

Threatened 

Dwarf xerophytic woody shrublets and succulents. 

An observation that is numerically distant from the rest of the data 

Vegetation state before any disturbances such as cultivation, 
overgrazing or soil removal 

~~c;9r~i~gt()theTransvaal Nature ConserVation Ordinance of~~~_~J~~ 
12 of 1983), no one is allowed to sell, buy, transport, or remove this· 
plant without a permit from the responsible authority. 

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

Red data A list of species, fauna and flora that require environmental protection. 
Based on the IUCN definitions. 

Species diversity A measure of the number and relative abundance of species. 

Species richness The number of species in an area or habitat. 

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

Methodology 

The report incorporated a desktop study, as well as field surveys, with site visits 
conducted during October and November 2010. Additional data sources that were 
incorporated into the investigation for further reliability included: 

• Google Earth images; 
• 1 :50000 cadastral maps; and 
• ortho-rectified aerial photographs. 

Identified wetland areas were marked digitally using GIS (changes in vegetation 
composition within wetlands as compared to surrounding non-wetland vegetation show 
up as a different hue on the orthophotos, thus allowing the identification of wetland 
areas). These were converted to digital image backdrops and delineation lines and 
boundaries were imposed accordingly after the field surveys. 

The wetland delineation methodology used was the same as the one set out by the 
Department of Water affairs and Forestry (DWAF, 2005) document "A Practical field 
procedure for the identification and delineat;on.ofwetJandsand riparian areas", 

The (DWAF, 2005) guide makes use of indirect indicators of prolonged saturation by 
water, namely wetland plants (hydrophytes) and (hydromorphic) soils. The presence of 
these two indicators is indicative of an area that has sufficient saturation to classify the 
area as a wetland. Hydrophytes were recorded during the site visit and hydromorphic' 
soils in the top 0.5 mof lheprofiJe were ideniifiedbyJakingcored soH sampteswith.a 
bucket soil auger and Dutch clay auger (photographs of the soils were taken). Each 
auger point was marked with a handheld Global Positioning System (GPS) device. All 
cored samples were analysed for signs of wetness that indicate wetland associated 
conditions .. Areas denuded of primary vegetation often corresponded to areas that have 
been tilled, making vegetation and soil profiles poor wetland indicators. 

The methodology "Wet-EcoServices" (Kotze et aI, 2005) was adapted and used to 
assess the different benefit values of the wetland units. An adapted level two 
assessment,including a desktop study and a Jield assessment were preformed to 
determine the wetland functional benefits between the different hydro-geomorphologicaL 
types within the study area. Due to time constraints it was not possible to determine 
functional scores for each hydro-geomorhic unit but were calculated for typical hydro­
geomorhic units found within the study area. Other documents and guidelines used are 
referenced accordingly. During the field survey, all possible wetlands and drainage lines 
identified from maps and aerial photos were visited on foot. Where feasible, cross 
sections were taken to determine the state and boundaries of the wetlands. 
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Following the field survey, the data was submitted to a GIS program for compilation of 
the map sets. Subsequently the field survey and desktop survey data were combined 
within a single project report. 
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EXECUTIVE SUMMARY 

, CC proposes to upgrade the:~ N,11 between Ermelo and He,ndrina, which 
"staris.':~~tlhe~:Jntersection of the R38 and .. the. R5,4,2 to the intersection of, Beukes and 

~, ., '"\. , ,~.:..". . . ,!" .,!!I. .... ~ . .~ . 

Churc~' Street in Hendrina and~nds a~ thEi int~rsection of the N11 a~d~o~rie~treet_-, ..... ""/~,~~ 
(N17) In Ermelo. The upgrade Will provldea sUltabl.e pavement and:i'mnQr widenmgof' ,> ' ,\ ,;.>,::'~ 

".:'" '. th;&J~d to bring it up to current national rOqd standt:trd~. The length of the t~tal project i ' " 
, 55.69 km, and 6 km of single carriag~wayroad. . c', "~>';;;.~~(~ 

"strat~glcEnviron'mentaJ 'Focus {Pty-):Lfd; '.~s;i1~~P~~d~~·~J~;'Vir~;nm·en'tal ~~~Ctiti~'~ers," 
was appointed by Eskom to facilitate the ~nvironmerttai process for Iheabove project. 
As several activities ass'ociated with the proposed project are likely to require a water 
use licence according to Section 21 of the National Water Act,1998 (Act No. 36 of 
1998), an aquaticassessment was reqLiired. 

Based on the results obtained during the assessment of watercourses associated with 
the proposed upgrading of the N11 between Ermelo and Hendrina, it was concluded that 
'alrp:erenniaF'wafe~6oiJ"rses were 'in a seriously impairecfstaleat thetirne of the field 
survey. However, this was expected based on the lack of rainfall prior to the field survey 
and the timing Rfthe survey; the position of the sites within the upper reaches of their 
catchments and the presence of numerous wetlands feeding the watercourses which 
would release a steady flow of water into the watercourses, thus not facilitating the 
formation ofc0rnplex and diverse habitat structures within the watercourses. 
Nevertheless, a number of taxa considered to be moderately sensitive to water quality 
impairment were C collected, and a general observation made with regards to the 
ecological state of the watercourse and its location in relation to urbanised centres. 

Additionally, structures were observed to have been established within the watercourse 
associated with Site C1 UNSP-SPITS that included an upstream weir wall and 
downstream baffles and a gabion mattress. This mitigated the formation of possible 
erosion features associated with the installation of the culvert, thus preventing 
degradation of the aquatic ecosystem associated with the structure. It is strongly 
recommended that similar structures should be considered at all culverts currently 
installed and associated specifically with unchannelled valley bottom wetlands. While 
such structures should not be considered for perennial watercourses associated with the 

~--:~--""_M""""_.~_,,,,--=-, __ '_, ~_=--""'~~";""""_,,,,",,"'"''''''-'_'" '~"" __ "_:" 

proposed project, the installation of the structures within the perennial watercourse 
associated with Site C1 UNSP-SPITS is not regarded as a negative impact due to the 
presence of a dam directly below the bridge crossing that would otherwise prevent the 
upstream movement of fish species. 

It is recommended that all borrow pits be located outside the 1-1 OOyear flood lines of any 
watercourse, including wetlands. These flood lines are essential for maintaining faunal 
movement corridors and providing a buffer against adjacent impacts. It is further 

... recommended that once the location of satellite camps and all associated areas outside 
of the road reserve have been identified and confirmed, an opinion regarding the 
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impacts on possible associated watercourses and the development of mitigation 
measures to minimise the impacts is required. 
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1. INTRODUCTION 

\ systems are, ... generaHytri'i 

... ::~~t,~c:~t~:~~_~~~/:~::U~!-~~~JIi:~ ~c'c~~. 
,;;,gQo~--"land.h't~~geJllent practrceS':wi_~Emts. The' (ate' of our natural water " 

ihe'~efore lies' on the integrated' approach to, managing water and land in 
,'b'rder fo achieve ecological and socio-economic sustainability, 

1.1 PrQj~~tQe,~c:ription 

Eskom proposes to upgrade the R38 and N11 between Ermelo and Hendrina, which 
starts at the intersection of the R38 and the R542 to the intersection of 8eukes and 
Church Street .in Hendrina and ends at the intersection of the N11 and Fourie Street 
(N 17) in Ermelo. The upgrade will provide a suitable pavement and minor widening of 
the road to bring it up to current national road standards. The length of the total 

pr?J.~~!.J~,55.69 km an9 6 km of single carriageway road. 

Strategic Environmental Focus (Pty) Ltd, as independent environmental practitioners, 
was appointed by Eskom to facilitate the environmental process for the above 
project:Asseve-raraCtivities associated with the proposed project are likely to require 
awate(Use-licenceaccording to Section 21 of the National Water Act, 1998 (Act No. 
36 of 1998), an aquatic assessment was required. 

1;2 Terms-of Reference 

The termsof·reference for the current study were as follows: 

• Provide a description of the watercourse/s associated with the proposed road 
upgrade; 

• Determine possible impacts associated with the proposed development; and 

• Identify mitigation measures to limit impacts on the associated aquatic 
resources. 

This report presents the findings obtained following an assessment of the aquatic 
eco~ystemas~qciated with the site of the proposed development. The field survey 
was conducted on the 18th of November 2010. 

1.3 Assumptions and Limitations 

In order to obtain a thorough understanding of the ecology of a watercourse, studies 
should be conducted over a number of seasons in order to determine seasonal 
differences and to account for factors such as fish migration. However, due to the 
time constraints associated with the Environmental Impact Assessment, such 
seasonal studies could not be conducted. 

Strategic Environmental Focus (Pty) Ltd 1 
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Nevertheless, results obtained during the present assessment are deemed sufficient 
and accurate for the purpose of the application. Furthermore, the location of satellite ~ 
camps and other associafed areas besides those occurring within the road re$erve': 
were not assesse<;J due to a lack of definitive information. As a result, the impact of 

',iStlch areas on t.he associl;tted watercourses could not be investigated. This report, 
therefore does not take theSejnto account, and an additional opinibnis required once 
the location of such areas has been defined.' 

2. DESCRIPTION OF THE ENVIRONMENT 
2.1 Location 
The study area is located between the towns of Ermelo and Hendrina in the 
Mpumalanga Province. Specifically, the study area is associated with the N11 
national road, starting at the intersection of the R38 and the R542 to the intersection 
of Beukes and Church Street in Hendrina and ends at the intersection of the N11 and 
Fourie Street (N17) in Ermelo (Figure 1 ). 

2.2 Biophysical Description 
2.2. 1 Climate 
The study area falls within the HighveldEcoregion, and more specifically within the 
Level 2 ecoregion 11.05 and to a lesser extent in the north within Level 2 ecoregion 
11.02. The ecoregions are characterised byahaltitude of 1300to1900nietersabove 
mean sea level, and a mean annual precipitation of 500mm to 800mm which falls 
predominantly within early to mid summer. Mean annual temperatures range from 
12°C to 18°C, with the mean daily maximum temperatures in February ranging from 
20°C to 26°C, and mean daily maximum temperatures in July ranging from 12°C to 
20°C (Kleynhanset a7;2U07f" 

2.2.2 Regional Vegetation 
According to Mucina and Rutherford (2006), the vegetation unit associated with the 
proposed road upgrade is Eastern Highveld Grassland. 

2.2.3 Associated Water Courses 
The study area falls within two water management areas, namely the Upper Vaal 
Water Management Area (WMA) and the Olifants Water Management Area. 

~~-~~-~,~-~-,~4heUpper-VaaIWater.Management Area lies in the eastern interior of South Afr~ca; 
and is considered to be a pivotal water management area in the country. According 
to the Department of Water Affairs and Forestry (2004), the SUb-management area in 
which the present study area is located is the Upstream Vaal Dam Sub-management 
Area. More specifically, the portion of the proposed project that corresponds with the 
Upper Vaal Water Management Area falls within Quaternary Catchment C11 F. 

The Olifants Water Management Area corresponds with the South African portion of 
the Olifants River Catchment (excluding the Letaba River catchment). Diverse 
economic activities are associated with the Olifants Water Management Area, and 

Strategic Environmental Focus (pty) Ltd 2 

.') 

~ 



~, 

1 

J 

1 

j 
.' 

Work Package 2: Aquatic Assessment 503928 

rafl~~ .from mining and metallurgic industries to irrigation, dry lan<1 and subsistence 
agriculture, and ecotourism. According to the Department of Water Affairs and 
Forestry'(2004), the sub-maha~::iement area in which the present study areals located 
is the Upper Olifants sub-management area. More specifically, th,e, portion of the 
prqposed project that corresponds. with the Olifants Water M(!nagement Area falls 
witfti~Quaternary Catchn1Jpnt B 12A. >1, *~ {~'~ , 

,,1iiI 

A total of three perennial water cour~e~ ~are associated with the proposed project" 

namely th,', e~~n, ?I,i,:"a,;',?~~," :RiV~r, (Io.c.ate,",d W, ,ithii1, ~~:~.,','," ',"<" ",' ,:'t~, r M, a"nag~ment Area), 
and the. ~leln, X$Pf.t:lltam~'~n. additional unnamerf, . . '~e' (~9cated In the, Upper" 
Vaal Water~nag~rnent ~A(ea). AccOrding to Ner'et 'al. (2004), the heterogeneity 
si~natur~'ofi~ei:p"~r~~lJial watercourses associated with the proposed road upgrade 
are Highveld 2and Highveld3, with the, conservation status of the signature regarded 

. as being Critically Endangered due to the fact that the river heterogeneity signature 
has an intact length of less than their conservation target of 10% of total length. In 
addition, the proposed project is bisected by numerous wetlands identified to 
comprise mainly of unchannelled valley bottom wetlands and seepages. 

~2j'Selecth:mcofSamplirig Sites 
For the purpose of the present study, sampling sites were selected on the basis of 
stream type (perennial watercourse vs. wetland). 

~-"':~:-;;'CD~Jdinates,Qf the selected sampling sites were determined using a Garmin global 
positlonlng'device (GPS) and are listed in Table 1,and presented graphically in 
,Figure 1. Photographs of the selected sampling sites are provided in Appendix 2. Site 
names follow Dallas (2005). Additional properties associated with the surveyed 
watercourses withinthe study area are presented in Table 2: 

Table 1 : Description of sampling site 

I C1 UNSP-ERMEL 
. ,~ .. ~"" __ .~,,, "'_fl" , •• __ " .. " "",_.e"" __ "'~ ""_~_ "'·.w._~~"~_,~· __ " __ '~"_,_.~. __ ._.,".~,~.,~ ~~ «.,,_."~_ ._. ~"_~~, ___ ,_"""" .~" .. "' _ ~" ___ j 
I 

C1 UNSP-SPITS 
• ,I Site located on an unnamed perennial 

watercourse on the farm Spitskop 2761S 
downstream of the Ermelo Golf Course 

[~~~~~~~~~~E",j 1",,~l:;_;;~~,j l_1,~:~,J t~;~~;~~!e2~~~sthe Klein Xspruit on the farm 

I B,1, ,KO, LI-,T",W. E ... E. F . ! S 26
0

13' 06.4" 1 .. 1.66sm ... 1 . Site .... i.S. IO' .. G~ .. t~d-~~·th~'KI~i~~oi~~nts River on the 
...... , . . . .................. i E 29

0 

46' 07,7" ... ,.:f~rlT1 IIN~ef9~tein 2031S 
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Table 2: Properties of the surveyed watercourses associated with Work Package 2 

LC:i:":j1t(,~:~"":!~!e,":~:~·;e,:, ... :::~,"~cJ L .. ~~~N~~~~~~~L J [ .. ~1~ ~~~:~~I!~. L 81 KOLI~!WEEF 
tLc~:;:.~.~l~.~~!!~!,~~!~:<~.2}~2i3 l ......... ~~.?~~.~.". ..... ·l ... : .. ?~2~~~....; [ .......... ?6?~~~... L ......... ?~3.9~~ ... . 
[~::L .. ;p21m~~L~~~~~~.::~~1~2~j L;.:~~~.~'~~~.~..ll ........ ~e~~~~.~~~ ...... j I. .~J.u~a~~~~~.._ I ...... ~~~~~~~~~ ....... ' 

.',',':,:; :: : ::11 ··.Eastem Highveld. .: . Eastern Highveld 1 Eastern Highveld .. Eastern Highveld 
. ·Grassland : Grassland i Grassland Grassland 

&:i{i:~Sjt=_~~~~][-~~~~ga~J~~~~~=~' 
L .. ,.~ .. :.~~LO~.: ... ~., .. '.J t.........._.!~:g~ ...... ·. __ .J [ ...... _...J.~:Q~.... ...... .1 L.i~ ... _.J.~.:Q?'~. . ......• 

. Northwestern'. Northwestern . Northwestern i Northeastern 
.. . ... Jjig~~~I~.....J .......~:: ... ~ig~'{.~~g.~.: .. ~J . M_ •• ~igh.Y~J~ ..... J ... .:. .... ~~iRhyeJ~....J 
l 'C1' t·· C1 .. q C1 1 . B1 ........ " .............. : ......... .1 ._ ........ .:.. .... ~:...:.~,..,. ... ~ ..... : ~ _____ . __ . .J ,::, __ . __ . 

[ ............. g~!~... .. .. .J f... ... gUf .. _ ... ~J L_.. .. E..~!~ .. ~ .. ~ .. J L.m.M.~~~~ ... _ ... J 
L ..... ~_ ... ~~._ ....... J L __ .. ~~!~e~EJ!'~9_._j [ .... ~~~! .~~o,!~i~~ ...... J L.~~~~~.~~~!~i!I~ ... J 
i Ch?nnelled Valley I. . Unnamed I i 

Bottom Wetland I Watercourse at Klein Xspruit i l Klein Olifants , 
,~_ .. ~!1~i!!_E..r~e.!Q,., .... _.j_§!~e.!Q~~2!~~Q!:l~e. .. _" ... ~ ................ , ........ " .. , .. .-1 __ ., .. ,.:,.,~, .. ,."_._ .. _~ .. " .. j 
[_~,_vy~~~~ ___ J 1_.",_,l~~~~~.~J[ __ ~~~~!1.~L.,.~I[~,.,~k~l~~,~!~."_, __ J 

[._"' ... "'" ... ,~~:., ... ",_JL,~~,_~~~:_""'_._J [~_, .. _~~~~.~:~~,:, ..... J t_._,_~~.~.~:I~,~., .. ,j 
t,_. __ .. _.,._~: .. _._, ... , .J [ ....... , .. , .. ,~~~: ... ,_ .. _ ... J __ ,_~~~:~c;~Ie.9_ .. _ .. J· " .. E~~;;~~,g_,, ___ 1 

Southern i Southern I Southern I Southern I 

Temperate I Temperate I Temperate I Temperate : 
___ ""."_fiigh.Ye..I~"'_,,._,.l " ...... __ ... ~L9!l~~.9,'." ..... ,! ..... ___ J:ilg~~e.!~L_,. .. "J ,_,_,,_,_~i9Qy_e!9,_, .. _, ... : 
I "OO".OM !I Upstream I Upstream t 

~!~;;t,_j ._ .. _,_~~~~t~~~t.~ .. _ .. J ,., ~eg:tiv: __ , .. j 

Negative 

Ecosystem 
Maintenance 
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503928 WP2: N11 

LOCALITY MAP 

Figure 1: Location of aquatic assessment sites 
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3. RESULTS 
"-;'.~ 

3.1 Surrounding Land Use 
Much of the surrounding land use within the study area' was determined to consist'Qf, " ~,w.; 
open fields, with the exception of areas closer to the urbcfhi~edErme16and Hend:~ina,;·)i,r. :~:/ ;'" 
In contrast to the adjacent Witbank Dam catchment, little maize agriculture as well as 
mining operations were determined to be present during the curr~nt assessme'nt " "'!'"~. 

3.2 Aquatic Habitat 
,~ .,," - \.",." 

Habitat index scores determined according to the Invertebrate Habitat Assessment 
System (IHAS; MacMillan, 1998) during the current assessment indicated habitat 
diversity within the study area to be generally poor (Table 3), This is likely the result 
of the sites' positions in the catchment,and the fact that many can be, regarded as 
being channelled valley-bottom wetlands which inherently have a poor expression of 
aquatic habitat types. Another factor that was likely to contribute to the poor habitat 
scores obtained, particularly sites C1 KXSP-KAFFE and 81 KOU-TWEEF was the fact 
that while pools were present, very little flowwas observed within the channels. 

Table 3: IHAS values obtai'ned during the present assessment 

The Invert,ebrate Habitat. AS$,essment System (IHAS, Version 2.2), developed by 
McMillan (1998), has routinely been used in conjunction with the South African 
Scoring System (SASS) as a measure for the variability in the amount and quantity of 
aquatic macroinvertebratebiotopes available for sampling. However, according to a 
recent study conducted within the Mpurnalangg.aQq.,~e,§t~rQCape regions, the IHAS 
method does not produce reliable scores with regSlrd.Jo~tt1~ suitability of habitat at 
sampling sites for aquatic macroinvertebrates (Ollis et a/1 2006). Furthermore, the 
performance of the IHAS seems to vary between geomorphologic zones and 
between biotope groups (Ollis et aI, 2006). More testing of the IHAS method is 
required before any final conclusion can be made regarding the accuracy of the 
index. Interpretation of the IHAS index should therefore be conducted with caution. 
Nevertheless, the IHAS still serves as a basis from which to compare sites on a 
temporal scale and assess changes in the availability of aquatic biotopes present at a 
particular site. 
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3.3 Aquatic Biota 

. . .... ')r~~" 

,A t~tal ol';l0 aquatic macrOinverteb.r;t~ere caflEic1lid"during the current 
assessment, ranging frem 12 taxa to 1, . . er site (Table 4). SASS5 (Seuth 

. African. Scering . System versien 5) values ebtained .. fer,:4h~:,~,4rveyed sites ranged 
frem 52 at Site C1 UNSP.,ERMEL to. 86 at Site C1 KXSP~KAFFE, resulting in the. 
Avei=8ge SC'ore Per Taxen (ASPT) valueS' ranging from 4.33 to. 5.06 (Table 4). In the 
process, a number ef aquatic macroinvertebrate taxa regarded as· being mo.derately . 
sensitive' were .sampled, and included . Atyidae (Freshwat~r Shrimps}, :Hydracarina 
(Water Mites), Lestidae (Emerald Damselflies), Aeshnidae (Emperer and Hawker 
Dragenflies), Nauceridae (Cre·eping Water Bugs) and Dixidae (Meniscus Midge). 

Table 4: Aquatic macroinvertebrat~ data obtained during the present aSl?essment 

C1UNSp·ERMEL 52 12 4.33 

C1UNSP·SPITS 62 14 4.43 

86 5.06 
J 

66 4.71 

"Average Score PerTaxon 

3.3.1.a PreseiJtEce/egical State 
The primary index used in the determinatien ef Present Ecelegical State fer the 
present assessme.nt' was the. newly develeped Marceinvert.ebrate Respense 
Assessment Index (MIRAI; Thirion, 2008). Chutter (1998) develeped the SASS 
protecel as an indicater ef water quality. It has since beceme clear that SASS gives 
an indicatien ef mere than mere water quality, but rather a generalindicatien ef the 
present state ef the invertebrate cemmunity. Because SASS was develeped fer 
applicatien in the broad syneptic assessment required fer the River Health 
Pregramme, it dees net have a particularly strong cause-effect basis. The aim ef the 
MIRAI, en the ether hand, is to. provide a habitat-based cause-and-effect foundatien 
to. interpret the deviatien ef the aquatic invertebrate cemmunity (assemblage) frem 
the reference cenditien (Thirien, 2008). This dees net preclude the calculatien ef 
SASS sceres sheuld they be required. Hewever, the recent tendency is to. use the 
MIRALevenJof River Health Programme purpeses, and it is new the preferred 
approach (Thirien, 2008). 

Fellewing the applicatien ef the MIRAI at each site surveyed, it was cencluded that all 
sites can be regarded as serieusly impaired (Table 5). Hewever, the causal facters ef 
the ecelegical state differed between sites, with the primary driver ef sites C1 UNSP­
ERMEL and C1 UNSP-SPITS determined to. be water quality impairment, and the 
primary driver ef sites C1 KXSP-KAFFE and B1 KOU-TWEEF determined to. be lack 
ef flew. A general ebservatien was made that the cleser the waterceurse to. an urban 
cenfer,the'poerer the sceres ebtained fer aquatic macreinvertebrates. 
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Table 5: MIRAI values and Present Ecological State (PES~ Classes obtained during the 
. = . ' 

present assessment 

l);i;'~;.i_-i.;.~:'''l&i,~.JJ.i,';ill;''';'',.,";1il;'J.:';i,';\:,:':C:;:i Ii 1',.,.,.i;~.~Mlli"':'~;'bj rjLIs~_~~~SI~!.["j~(a 
C1UNSP·ERMEL 1, .. ,.,?.?:~X""uJ 

... ~~,~.~~~.,~~.I!~,.",:;." ...... 1 L.,· ...... ~.?:?~.,. . ..... ,.:i,._,._, __ .... _"'., _ .... , .. ' ... _ 

C1KXSP·KAFFE •. II '. 37.50 i~~~~~ 
--'··-.·i~~~~i·i~~§~~ .. ··.,~"~ .. ~~;:j·l~·"···· --·····32:03·· .. ', .. -; 

3.3.2Ichthyofauna 
According to Kleynhans eta/. (2008) and prof~ssi6nal judgement, a total of nine fish' 
species are likely to be associated with the 'surveyed watercourses (Table 6). Of 
these, three species are regarded as alien and do' not naturally'OccurwithihSqufh 
Africa. None of the species likely to occur' are considered to be of conservation 
importance, and all are considered to be commonly occurring species. It should be 
noted that while several key migratory species such as -Labeb capensis' (brange 
River Labeo), Labeobarbus ,aeneus (\/aal .. Orange Small mouth .. YeUowfisl:!); and. 
Labeobarbus polylepis (Bushveld Smallscale Yellowfish) are likely to occur according 
to Kleynhans et a/. (2008), the size of the watercourses and their position in their 
respective catchmentsvvas not considered to be suitable to supporip6pUIations of 
these species. 

Table 6: Fish species likely to be associated with surveyed watercourses 

1 .. ~~~~.,!~.ge!~~, .. , .... _'._ .. __ ~ .. _,'_. __ .............. __ .J L~!~~~E_~~!~._._._ .. __..... ........." .. , 
L~~.c~~~.~~~E ___ .. ___ ,_. __ .,', .... ,.,.,'" __ . __ ...,..1 L~~~~P..'?~~~T.b. __ ,. __ ._ .. ,_. __ , ____ . __ .. ,.'__ .......... ,..... _i 

L.~~~b,~Y!~Lu!!!~~_~~~ .... __ .. _ .... _ .. _ .. _ . _. _..._.J L.~t~~~~!f~~.~~_~~ .... ,.., ..... _ ...... __ _ . ____ ._ .. _."." 
Lfl~~!..g.!~l?i~LE. __ ._,_ ... _., .. :..:... __ .":: ... .:.. .. :._.: . .:.....:.~ __ }L~!P~~~~~!fi.~h_ . .:..:.:~._,~_.,:._._. __ ~,_ .. ::~._ .. ".:.:. .. _~ .. ___ J 
l!:~~~~~~!l!!.~E!~Eef1!!~~.~~~" ... ~ .. ~ .. ~. __ ".~_.,~_.~_ ...... JL§~~..TM.~,u..t~£r~~~~~,,_._,_., __ ~._.~ .... _ ..... _ ... ~'"._ .. J 
L~~8!!!!!~!L .. _._ .... ~ ... _."_.,,. __ '''._._,~ _____ ,J lJi~.Il~Pl~. ____ ... __ ".~ __________ .... __ ".J 
i Ii 

1~_~~El!.~~.~ff!!l!~,,:." ___ .,.~._. .. __ .......... "............. . .... _II ... ~~.~9.u..I!9~~~_." .. , .... .. ""'.'"''"''''' ._ ... ,...._..~." __ ..... _! 

L¥!~o.e~e-:~~s.CI!!!'.~~~.:" .. __ ,,,,.,,_ ... __ .... __ . __ .,_ .. _._.,.! L~~~~_~~u.~._~~.~~._ ... ' __ ""':"'_. _______ , .............. _ ... _._.",,, .. 1 
* alien species 

During the current field survey, only two fish species were collected within the Klein 
Olifants River associated with the area, namely Barbus anop/us (Chubbyhead Barb) 
and Barbus neefi (Sidespot Barb). 

Barbus anop/us (Chubbyhead Barb; Figure 2) prefers cool waters, occurring in a 
wide variety of habitats from small streams to large rivers and lakes (Skelton, 2001). 
This fish species breeds during summer when rivers are swollen after rain. Barbus 
anop/us reaches sexual maturity in one year, and feeds on insects, zooplankton, 
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