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1.

INTRODUCTION

1.1

Project Description and Background
GroundTruth Water, Wetlands and Environmental Engineering (GroundTruth) were appointed
by ACER (Africa) Environmental Consultants (ACER) to conduct an assessment of riparian
habitats for the proposed Isundu 765/400 kV Sub-station and turn-in transmission lines for their
client Eskom Transmission (Eskom). The sub-station is designed to accommodate the following
planned transmission lines:


1 x 765 kV line (the authorised VSHA transmission line),



2 x 400 kV double-circuit lines from the sub-station to tie into the existing HectorAriadne 400 kV transmission lines approximately 4 km away, and



2 x 400 kV lines from the proposed Mbewu Sub-station near Empangeni.

In addition, the site and layout design allows sufficient space to accommodate additional
transmission lines if required at some point into the future.
1.2

Study Area
The proposed site for the Isundu Sub-station is approximately 100 ha in extent, and is located
east of Ashburton on Portion 23 of the Farm Lange Hoop (Figure 1). The actual footprint of the
Isundu Sub-station will be approximately 60 ha. The site is dominated by grassland vegetation
with a small amount of thicket vegetation along the north-eastern boundary. Various aquatic
ecosystems are scattered across the site as mapped and assessed by ACER (2015). These
aquatic ecosystems include wetlands and farms dams, as well as small drainage lines that
drain away from the site – the latter being the focus of this study.

1.3

Credentials of Team Leader
Mr Gary de Winnaar has an MSc with a background in Zoology and Hydrology, and has
conducted a number of biodiversity and ecological studies throughout South Africa and further
abroad in Africa. He is registered as a Professional Natural Scientist (Pr.Sci.Nat.) in Ecological
Science with the South African Council for Natural Scientific Professions (Reg. No. 400353/13),
and is also accredited with the Department of Water and Sanitation as a SASS5 (South African
Scoring System version 5) practitioner. His experience includes a number of studies of aquatic
ecosystems where various biomonitoring methods have been employed including the Index of
Habitat Integrity (IHI) method developed by Kleynhans et al. (2008). He currently manages the
biodiversity section at GroundTruth, and more detail of his experience can be obtained from his
Curriculum Vitae as attached to Appendix 1.
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Figure 1:

Map of the Isundu Sub-station site (red square), the 500m buffer (black polygon) and associated aquatic habitats
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2.

OVERVIEW OF THE STUDY AREA
The following section provides an overview of the study site, focusing on the regional context,
climate, and types of freshwater aquatic ecosystems.

2.1

Regional landscape context
South Africa is a semi-arid country, and thus aquatic ecosystems are important features within
the landscape as they provide ecosystem services directly related to water quantity and quality.
Approximately 300 000ha of wetlands or 2.4% of South Africa’s surface area remain and it is
estimated that over 50% of South Africa’s wetlands have been lost (Kotze et al., 1995). Of the
wetland systems that remain, 48% are classified as Critically Endangered (Nel and Driver,
2011). A significant proportion (~57%) of South Africa’s rivers are considered to be threatened
with 25% Critically Endangered, 19% Endangered and 13% Vulnerable (Driver et al., 2012).
However, the percentage of threatened rivers increases to 65% when only the main rivers are
considered.
KZN’s river systems have experienced high levels of disturbance. The rivers draining from the
Isundu site form part of the uMngeni sub-Water Management Area (Nel et al., 2011). These
rivers radiate outwards from the site, and flow into various tributaries of the uMngeni River,
namely the uMnsunduze, Mpushini and Mshwati Rivers.

2.2

Vegetation types
Historically, and under natural conditions, the landscape within which the study site occurs is
characterised by vegetation typical of the KwaZulu-Natal Hinterland Thornveld (SVs 3)
vegetation type as defined by Rutherford et al. (2006). KwaZulu-Natal Hinterland Thornveld is
part of the Sub-Escarpment Savanna (SVs) Bioregion (Nel et al., 2011; Mucina and Rutherford,
2
2006). This vegetation type covers a relatively large area (1 145 km ) across KZN, at altitudes
ranging between 450 and 900m, and typically associates with river valleys such as the uMngeni
and Thukela Rivers. The vegetation associated with KwaZulu-Natal Hinterland Thornveld
comprises of open thornveld dominated by Acacia species on undulating plains found on upper
margins of river valleys (Rutherford et al., 2006).

2.3

Classification of rivers
To allow for the differentiation between freshwater ecosystems, and for the prioritisation of
systems, either for conservation or management purposes, freshwater ecosystems are typically
classified in accordance with the South African National Biodiversity Institute’s (SANBI’s)
wetland classification system (Table 2-1). Using this classification, river systems are divided
into longitudinal zones according to the geomorphological zonation scheme adopted by the
River Health Programme (Rowntree and Wadeson, 2000; Olis et al., 2013). The types of river
profiles that are associated with the study area are all classified as mountain streams, i.e.
“steep-gradient stream dominated by bedrock and boulders, locally cobble or coarse gravels in
pools. Reach types include cascades, bedrock fall, step-pool, plane bed. Approximate equal
distribution of ‘vertical’ and ‘horizontal’ flow components” (Rowntree and Wadeson, 2000).

2.4

National Freshwater Ecosystem Priority Areas (NFEPAs)
The National Freshwater Ecosystem Priority Areas (NFEPA) is a tool developed to assist in the
conservation and sustainable use of South Africa’s freshwater ecosystems, including rivers,
wetlands and estuaries. NFEPA rivers are categorised as either Freshwater Ecosystem Priority
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Areas (FEPAs), fish support areas or fish corridors, Phase 2 FEPA or upstream water
management areas (Nel et al., 2011). The uMnsunduze, Mpushini and Mshwati Rivers, into
which the rivers from the Isundu site drain, are not classified as NFEPA rivers.
2.5

Present Ecological State, Ecological Importance and Ecological Sensitivity (PES EI ES)
The Present Ecological State, Ecological Importance and Ecological Sensitivity (PES EI ES)
study, commissioned by the then Department of Water Affairs (DWA), assessed all rivers in
South Africa at a sub-quaternary catchment scale. According to this assessment, the
uMnsunduze, Mpushini and Mshwati Rivers were all assessed as being in a “B PES category”,
i.e. “largely natural with few modifications” (DWA, 2014). The rationale is on basis that “the flow
regime has been only slightly modified and pollution is limited to sediment” and “a small change
in natural habitats may have taken place. However, the ecosystem functions are essentially
unchanged” (DWA, 2014).
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3.

METHODOLOGY
Local, regional and national regulatory bodies, such as the Departments of Water and
Sanitation (DWS) and Economic Development, Tourism and Environmental Affairs (DEDTEA),
have adopted legislation, policies and guidelines that regulate the use of freshwater
ecosystems to protect and maintain these systems’ benefits and services to society and the
natural environment. In order to be regulated, these systems must first be identified, delineated
and assessed. The freshwater ecosystems occurring within 500 metres of the Isundu site were
identified and mapped by ACER (2015). Assessments of these systems were restricted to the
wetlands, but not the riparian systems. The purposed of this study therefore, is to provide an
assessment of the riparian systems draining the site, including the 500 metre-buffer area
surrounding the site as required by DWS.
The following methodology was adopted to inform the assessment of the freshwater
ecosystems.

3.1

Site visit
th

A site visit was conducted on the 15 of September 2015 to assess and verify the current level
of ecological integrity/habitat condition of the riparian systems occurring within the study areas.
3.2

Assessment of freshwater ecosystem condition/integrity
The impacts on the riparian areas, determined by features of the systems and their catchments,
were scored based on the impact scores and then represented as Present State Categories as
outlined in Table 1.

Table 1:

Summary of the Index of Habitat Integrity (IHI) scores and corresponding Present
Ecological State (PES) classifications (Kleynhans et al., 2008)

EcoClassification
Natural

Good

Fair

Poor
Seriously
Modified

Critically
Modified

Description
Unmodified, natural.
Largely natural with few modifications. A small
change from natural habitats and biota may have
taken place, but the ecosystem functions are
essentially unchanged.
Moderately modified. A loss of and change from
natural habitats and biota has occurred, but the
basic ecosystem functions are still predominantly
unchanged.
Largely modified. A large loss of natural habitats,
biota and basic ecosystem functions has occurred.
The losses of natural habitats, biota and basic
ecosystem functions are extensive but some
features are still recognizable.
Modifications have reached a critical level and the
system has been completely modified, with an
almost complete loss of natural habitats and biota.
In the worst instances, basic ecosystem functions
have been destroyed and the changes are
irreversible.

IHI Score

PES
Category

90-100

A

80-89

B

60-79

C

40-59

D

20-39

E

0-19

F
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1

Areas of the site characterised with riparian habitat were assessed using the Index of Habitat
Integrity (IHI) methodology developed by Kleynhans et al. (2008). Habitat integrity of a river
refers to “the maintenance of a balanced composition of physicochemical and habitat
characteristics on a temporal and spatial scale that are comparable to the characteristics of
natural habitats of the region” (Kleynhans et al., 2008). Consequently, the habitat integrity
status of a river provides the background for the biotic condition to be understood.
The basis of the habitat integrity assessment is the deviation from the reference condition
(Kleynhans et al., 2008). The reference condition is defined as the condition of the site, river or
delineation prior to anthropogenic change (Kleynhans and Louw, 2008). The habitat integrity
assessment is divided into instream and riparian components and is based on the deviation of
the present state from natural or reference conditions. The intensity and extent of
anthropogenic effects are used to interpret the impact on integrity of the system. This
interpretation is then formulated according to metric groups. The model operates in an
integrated manner, using results from the assessment of a metric within a group or the group
itself, for the assessment of the other appropriate metric groups. Intensity and extent of
anthropogenic impacts on the system are recorded to interpret the change in the system from
reference condition. These impacts are deduced in terms of modification of drivers in the
system, particularly hydrology, geomorphology and physicochemical conditions (Kleynhans et
al., 2008).
IHI utilises various parameters associated with water quality and habitat. The initial IHI score is
considered to be 100%, and the extent to which each parameter impacts on habitat integrity is
calculated and subtracted from the initial score. The greater the impacts the lower the IHI
score. Interpretation of impact severity is based on the natural characteristics of the river. The
severity of the impacts on habitat integrity will vary according to the natural characteristics of
the river with certain rivers being more sensitive to certain impacts (Kleynhans et al., 2008).
3.3

Assumptions and limitations
Studies relating to natural ecosystems and understanding historical conditions rely on various
assumptions, with the following assumptions being made during the assessment of these
particular systems:

1



The reference benchmark vegetation for the site is considered to be KwaZulu-Natal
Hinterland Thornveld (SVs 3) (Rutherford et al., 2006) and the bioregion is considered
to be Sub-Escarpment Savanna (SVs) Bioregion (Nel et al., 2011). It is classified as
least threatened at a provincial scale (Scott-Shaw and Escott, 2011).



The assessment of PES for each system was based on a rapid visual assessment of
modifications to the biophysical drivers, and was principally based on the localised
portion of the system observed.



It is assumed that the identified systems within the site will be appropriately
rehabilitated, particularly in terms of an alien invasive plant control programme.



Post-construction monitoring of the systems will be conducted, ensuring there is a
‘no-net-loss’ in ecosystem integrity associated with the construction phase of the
project.

According to the National Water Act (Act 36 of 1998), “Riparian habitat includes the physical structure and
associated vegetation of the areas associated with a watercourse which are commonly characterised by alluvial
soils, and which are inundated or flooded to an extent and with a frequency sufficient to support vegetation of
species with a composition and physical structure distinct from those of adjacent land areas”.
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The following limitations apply to the studies undertaken for this report:


The assessment techniques used in this study were developed relatively recently and
in some instances, such as highly modified/transformed systems, they may have
shortfalls. However, such techniques have been compiled based on international
best practice to apply to South African conditions, undergoing a peer review process
during their development. They should therefore be seen as the most appropriate
tools for assessments at this time.



It was not possible to access all of the riparian systems within the study area, in
particular the systems east of the MR477 road due to recent construction of a fence
and gate for the Mayibuye Game Reserve. However, these riparian systems are less
likely to be affected by the proposed project as they fall within an adjacent catchment
area.



This study includes a description of the small farm dams located within the study
area. Although classified as aquatic ecosystems, these systems are essentially
artificial in nature, and no methods are available to assess the present ecological
state of these systems.
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4.

RESULTS
The results of the assessment of the freshwater ecosystems within the study area are outlined
in the following sections.

4.1

Characterisation of the riparian systems
In addition to wetlands and dams, the study area also contains freshwater ecosystems that are
characterised by river channels (or watercourses) with associated riparian vegetation. These
include several rivers and drainage lines that are tributaries of the uMsunduze, Mpushini and
Mshwati Rivers, and ultimately form part of the greater uMngeni River system. The riparian
areas also support a reasonable diversity of woody trees and shrubs, and a smaller diversity of
forbs, grasses and sedges (ACER, 2015).
River systems are generally classified according to their position in the landscape in relation to
zones of saturation. The river systems associated with the study area are classified in the
following manner according to the river classifications of the DWAF (2005):


“B Section” channels, i.e. “channels that are in the zone of the fluctuating water table
and only have baseflow at any point in the channel when the saturated zone is in
contact with the channel bed… The gradient of the channel bed is flat enough in
these sections for deposition of material to take place and initial signs of flood plain
development may be observed”. These include sections of RZ01, RZ02 and RZ05 as
illustrated in Figure 2.



“A Section” channels, i.e. drainage lines that appear to be well above the zone of
saturation, and as a result do not receive any baseflow. However, these systems
merely function as conduits for stormwater runoff during rainfall events.

In terms of the National Water Act (Act 36 of 1998), the drainage line is not classified as a
freshwater ecosystem (c.f. definition of riparian habitat in Section 1). However, it would be
preferable to retain these features as far as possible given the role that they play for stormwater
control, as well as for providing ecological corridors across the broader landscape.
4.2

Key drivers affecting the freshwater ecosystems
At present the riparian areas are being affected by the following impacts:


Invasive alien plants (IAPs) – Some of the riparian areas (particularly in the vicinity
of roads, buildings, and other disturbed areas) contain IAPs. Lantana camara (Tickberry) is the dominant alien plant with the riparian areas, forming dense stands in
some areas. Other problematic species include Opuntia sp. (Prickley Pear), Schinus
terebinthifolius (Brazilian Pepper) and Solanum mauritianum (Bugweed). IAPs are
recognised globally for transforming ecosystems through resource use and change in
ecosystem cycles. Consequently, the ecological functionality and integrity of the
riparian areas has been reduced leading to a relatively poor (or lack of) supply in
particular ecosystem services.
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Figure 2:

Extent and distribution of riparian habitat (according to channel type) and farm dams within the Isundu study area
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4.3



Illegal dumping of solid waste – Particular areas of the study area are used as
illegal dumping sites, which extend into the riparian habitat. These areas of
disturbance remove any vegetation cover and exacerbate erosion as well as posing
as health risks. Dumping is largely restricted to the riparian areas on the Rainbow
Chicken property, namely RZ03 and RZ04 (Figure 2).



Removal of riparian vegetation – Localised portions of riparian vegetation have
been cleared, notably as a result of Rainbow Chickens’ main access road from the
MR477.



Erosion – Some areas display unnatural bank erosion and channel incision. This is
largely a result of invasion by IAPs, clearing of vegetation, increased surface water
runoff and nick points developing in relation to the construction of road and road
crossings. Erosion leads to increased sedimentation of instream habitats, reducing
habitat diversity and ecosystem functionality.



Hydrological modification – The hydrology of riparian/instream habitats have been
altered through anthropogenic activities/land cover change (e.g. construction of
roads, road crossings, drains and channel modifications), as well as by the presence
of several small farm dams (c.f. Figure 2). Hydrological alterations, to some extent,
have negatively transformed the freshwater ecosystems within the site leading to a
decrease in ecosystem health and functionality.

Ecological state and integrity of riparian systems
All riparian systems were not flowing at the time of the assessment, and it is expected that they
only flow intermittently, and primarily in response to rainfall events. IHI metrics used to assess
the active channel component, therefore, were not taken into consideration. The riparian
habitats that occur along the rivers and drainage lines within the study area are generally in
good condition (i.e. systems with a PES category of at least a “B”), particularly the riparian
systems that drain in a northerly direction (i.e. RZ01 and RZ02). This indicates that the riparian
habitats are ‘largely natural’ denoting that only a small change from natural habitats and loss of
biota may have taken place with ecosystem functioning essentially unchanged. The riparian
systems that drain in a westerly direction on the other hand are currently in a more “moderately
modified” condition, in particular RZ03 and RZ04. Thus, there has been a change from natural
habitats with a loss of biota, however, basic ecosystem functions are still predominantly
unchanged.
Table 2 summarise the PES Categories for each of the riparian systems with information
provided to describe the impacts that currently affect the riparian habitats of the systems. The
information provided is separated according to the river classifications, i.e. A Channel and B
Channel (c.f. Section 4.1).
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Table 2:

Site

RZ01

RZ01

RZ02

RZ02

Summary of riparian Present Ecological State (PES) based on the results of the riparian assessments using the Index of Habitat
Integrity (IHI) methodology

River type

IHI Score

A channel

B channel

A channel

B channel

83

90

93

96

PES
Category

Main impacts

B
(Largely
natural)

Moderate degree of alien plant infestation, notably
by species such as Lantana camara and Solanum
mauritianum. Other factors affecting these sections
include flow modification due to small dams located
upstream, and bank erosion (largely due to banks
becoming exposed, de-stabilised and eroded as a
result of alien vegetation).

A/B
(Natural /
Largely
natural)

A/B
(Natural /
Largely
natural)

A
(Natural)

Photographs

There is a small degree of alien plant infestation.
Other impacts (albeit limited), are largely caused by
bank erosion and flow modification by small dams.

There is a small degree of alien plant infestation.
Other impacts (albeit limited), are largely caused by
bank erosion and flow modification by small dams.

Impacts to the riparian zone are minor and include a
light infestation of alien plants and limited flow
modification by a small farm dam.
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Site

RZ03

RZ04

RZ05

RZ05

River type

IHI Score

A channel

A channel

A channel

B channel

PES
Category

Main impacts

B/C
(Largely
natural /
Moderately
modified)

A small to moderate infestation of alien plants (e.g.
Lantana camara, Schinus terebinthifolius and
Solanum mauritianum). More serious impacts
include bank erosion, channel incision and flow
modification, caused largely by the road and
culverts, with concomitant impacts from stormwater
runoff. Other impacts include vegetation removal
and modification of channel, and a small amount of
solid waste dumping.

66

C
(Moderately
modified)

Exotic vegetation and concomitant bank erosion are
the dominant drivers of the moderate decline in
riparian habitat condition. Bank erosion is
exacerbated by increased stormwater runoff from
the road, resulting in the bed becoming modified
through sedimentation. There is localised dumping
of solid waste on the left bank, below the road
crossing. Other impacts include vegetation removal
and modification of channel.

90

A/B
(Natural /
Largely
natural)

Livestock result in moderate impacts resulting in
localised vegetation removal, bank erosion and bank
collapse. There is also a small to moderate
infestation of alien plants (e.g. Lantana camara and
Solanum mauritianum), with channel and flow
modification affecting sections of riparian habitats
downstream of the road crossing.

82

92

A/B
(Natural /
Largely
natural)

Photographs

Impacts to the riparian zone are fairly limited with
vegetation removal and bank erosion the principal
drivers in the riparian system, and largely influenced
by livestock impacts (e.g. grazing, trampling, etc.).
Other impacts include a small infestation of alien
plants and modification of the channel by footpaths.
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4.4

Brief description of farm dams
There are 12 small farm dams located within the study area that range in size from 0.03 ha to
0.60 ha, averaging around 0.16 ha (Figure 2). Most of the dams occur within and/or are
connected to the riparian systems draining the study area. The largest dam (i.e. D02; Figure 2)
is located roughly in the centre of the property, and appears to hold water throughout the year.
The other dams were found to be either completely dry or holding only a small amount of
surface water at the time of the site visit.
The main farm dam (i.e. D02) has well-defined marginal wetland habitat (owing to the
maintained water levels), and comprises a mix of aquatic herbs, sedges and grasses,
dominated by Cyperus dives and Typha capensis. This dam has potential to support aquatic
fauna, in particular several species of amphibian including conservation important species such
as Afrixalus spinifrons (c.f. Fauna report; GroundTruth, 2015). Fish such as Clarius gariepinus,
Micropterus salmoides (exotic), Tilapia sparrmanii and Pseudocrenilabrus philander are likely to
occur within this dam. The other dams will also support various aquatic fauna and flora, but in
lower abundances. All the dams are an important source of drinking water for larger mammals,
especially during the dry periods when surface water becomes confined to several of the dams.
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5.

DISCUSSION

5.1

Potential impacts on riparian ecosystems
The following impacts on the riparian systems may occur as a consequence of developing the
Isundu Sub-station:


Habitat loss and transformation – loss and modification of riparian habitat may
occur as a result of:
o

o
o

Complete loss of sections of riparian habitat and associated buffer areas – only
around 0.25 ha of riparian habitat with an A Channel will be directly affected by the
project;
Disturbance of vegetation and further infestation by IAPs; and
Introduction of foreign materials to aquatic environment, such as, fuel, cement and
other building materials, particularly during construction.



Increased stormwater runoff – from creating new hardened/impervious surfaces
(e.g. roofs, roads, parking areas, etc.) to the catchment areas, with potential
exacerbation caused by improper stormwater design and management. This, in turn,
will negatively affect the ecological integrity and ability of the freshwater ecosystems
to function properly.



Erosion – Increase stormwater runoff would also exacerbate erosion within both the
riparian and instream habitats. This could lead to further channel incision, bed
scouring, bank collapse, particularly in relations to runoff discharge points.



Loss of surface water – Two of the farm dams will need to be removed to allow for
the construction of the sub-station, i.e. the main farm dam (D03) and one other,
smaller dam (i.e. D01). This will result in a 35% reduction in surface water, which will
be more significant during dry periods when a number of the smaller dams dry up.

The aforementioned impacts will vary according to the development phases. For example,
removal of vegetation/habitats will take place during the construction phase, whereas alien
plant infestations and stormwater runoff impacts will tend to be associated with the operation
phase. Collectively, these issues have the potential to negative affect the ecological functioning
and integrity of the riparian areas within the study area. Specific mitigation measures are
therefore provided in the following section to reduce the likelihood of impacts on the riparian
systems.
5.2

Recommendations
Considering the loss of freshwater ecosystems within KZN, it is generally recommended that
the planning and implementation of any development should adopt a ‘no-net-loss’ approach. In
the case of the Isundu Sub-station, this should include the following options:


Mitigating impacts of the project’s development by rehabilitating freshwater habitat
on-site (within the same system) so as to balance the loss of riparian/instream
habitat; and/or



Where the impacts of the proposed development cannot be appropriately mitigated
on-site, offsite rehabilitation and/or offsetting of the habitat loss may be required.

In view of the above, the following recommendations need to be considered to avoid and/or
mitigate impacts that may arise from the development of the Isundu Sub-station:
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Beyond the extent of the finalised layout plan, ensure that the development avoids
further loss/disturbance of riparian habitat and associated buffers zones (as below).



Incorporate buffer zones to preserve and protect ecosystem functioning. Generally,
buffers are adopted to protect ecosystems from physical disturbance and to protect
the water resource from diffuse pollution sources within an altered landscape. The
following buffers are recommended in the context of the Isundu project:







o

A buffer zone of 20 m from the riparian boundary of B Channel systems –
to reduce impacts on the riparian systems within and adjacent to the site.

o

A buffer zone of 10 m for the riparian boundary of A Channel systems – to
maintain stormwater runoff functions, and to reduce impacts on freshwater
ecosystems further downstream.

Manage and maintain riparian habitats and surrounding buffers as far as practical
within the study area. Management actions should consider, but not be limited to, the
following:
o

Develop and implement a programme to eradicate and control problematic IAP
species and prevent further spread;

o

All IAP control work should only be undertaken by a competent contractor; and

o

Active planting and revegetation using indigenous riparian plant species,
ensuring a multi-layered, undisturbed vegetative community develops.

Erosion control methods should be implemented to minimise the loss and degradation
of soils. This should take the following into consideration:
o

Vegetation should be established as soon as possible after areas are cleared
leaving soils bare and exposed; and

o

Where necessary, an approved local indigenous grass seed mixture should be
applied in conjunction with the sods removed during clearing activities.

Ensure that the stormwater management plan for the development minimises flowrelated impacts to the aquatic environment by incorporating:
o

Detention/attenuation structures where appropriate.

o

Permeable pavers with hardened areas (e.g. parking areas) reduce stormwater
runoff and encouraging infiltration of surface water, as well as the concomitant
transport of pollutants.

o

Multiple discharge points from the Sub-station site to allow a diffuse spread of
surface runoff from the site.

o

Suitable baffle structures (e.g. gabion mattresses) at discharge points to
dissipate the energy of stormwater runoff.



Ensure minimal or no disturbance outside of the development footprint area during
construction, and all material arising from the development must be prohibited from
the riparian areas and associated buffer zones.



No hazardous chemicals used and/or spilled during the construction process must
enter the riparian areas. If such a spill occurs during and/or on completion of the
construction, a hazardous spill protocol must be implemented and the affected area
cleaned up and rehabilitated immediately.



Provide alternative sources of drinking water for larger mammals that typically utilise
farm dams with more permanent surface water (e.g. D02). This may be in the form of
livestock drinking troughs, and is based on the assumption that large game animals
will remain in the property.



Incorporate the aforementioned recommendations into the Environmental
Management Programme (EMPr) and include monitoring of riparian habitats, natural
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corridors and other open spaces to be implemented during both construction and
operation phases.

6.

CONCLUSION
The riparian areas within the study area have already experienced varying degrees of
transformation and/or disturbance, largely due to impacts from alien plant infestation, removal
of riparian vegetation, road/culvert construction, solid waste dumping and changing land
cover/land use. Despite these modifications, the freshwater systems are still providing some
level of ecosystem services and or benefits, which should be protected and enhanced as far as
possible.
This report includes recommendations to mitigate potential impacts on the identified riparian
systems. In order to achieve a situation of ‘no-net-loss’, specific mitigation and management
activities will need to be adopted to account for impacts on the riparian systems that may result
from the Isundu project. Post-construction monitoring should be conducted to ensure the
ecological integrity of the affected riparian systems is maintained.
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APPENDIX 1
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Curriculum Vitae – Gary de Winnaar
Personal Details:
Name
Profession:
Date of Birth:
Marital Status:
Nationality:

Gary de Winnaar
Terrestrial and Aquatic Ecologist
24 February 1981
Married
South African

Key Qualifications:
Over six years of experience in professional consulting services for projects requiring assessment of
aquatic and terrestrial ecosystems and associated fauna and flora. Provided specialist input to
studies requiring solutions regarding practical and applied terrestrial and aquatic ecology, including
abilities to integrate element of aquatic and terrestrial ecology, survey fauna and flora and assess
biodiversity features, GIS modelling and mapping, and identifying and assessing impacts to
biodiversity and the environment. Managed and integrated specialist teams and inputs covering
various fields, typically covering fauna, flora and ecosystem services. Capable of addressing other
areas of expertise, for example:
o Desktop and in-field mapping with abilities for spatial analytical assessments using Geographical
Information Systems (GIS);
o Application of biomonitoring tools and indices for assessing the ecological status of mainly aquatic
environments;
o Knowledge of wide range of biological taxa, sampling methods and understanding of ecological
interactions;
o Understanding the functionality of aquatic and terrestrial systems and how such ecosystems are
affected by impacting activities, as well as providing suggestions for mitigation and rehabilitation;
o Spatial modelling and analysis of biodiversity and physical landscape features to facilitate site
optimisation through explicit mapping of development constraints and opportunities; and
o Ecohydrology, including the role play in the environment and understanding potential climate
change implications.
Education and Training:
o 2003 B.Sc. University of Natal, Pietermaritzburg - Majoring in Hydrology & Zoology
o 2004 B.Sc. (Honors) University of KwaZulu-Natal, Pietermaritzburg - Majoring in Hydrology
o 2009 M.Sc. University of KwaZulu-Natal, Pietermaritzburg - Majoring in Hydrology (cum laude)
Professional Memberships:
o Professional Natural Scientist (Pr.Sci.Nat) in Ecological Science - The South African Council for
Natural Scientific Professions (Reg. No. 400353/13).
o Member – Bat Interest Group of KwaZulu-Natal.

Experience Record:
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2008 to date:
(GT)

GroundTruth – Water, Wetlands and Environmental Engineering Consultants

Management of the biodiversity division within GroundTruth, providing specialist input
and services to industries, consultants, developers, non-government organisations,
and regional and national government departments. These have predominantly
included ecological and biodiversity assessments for a range of projects including
national and international mining related projects for AngloGold (DRC and Guinea),
Barrick Gold Corporation (Zambia), Freeport McMoRan (DRC), Kalumines (DRC),
Liqhobong (Lesotho), Phelps Dodge (DRC), Rockgate (Mali), Shituru (DRC), Vedanta
(Northern Cape, South Africa), and Zimplats (Zimbabwe). Assessments have
involved aquatic biomonitoring and water quality, terrestrial fauna and flora surveys
(employing a range of sampling techniques), characterising ecological health and
conditions, mapping of ecosystems, habitats and important/sensitive areas, and
assessment of ecosystem services. Studies have also needed to be compliant with
national regulations/legislation as well as international policies, notably the
International Finance Corporation (IFC) Performance Standards. A key input from
these studies has been the identification and assessment of project related impacts
and providing recommendations for appropriate mitigation, rehabilitation and
monitoring to ensure environmental benefits are properly achieved and sustainable.
2007 to 2008: Greenbelt Mapping
Ground-truthing and mapping of alien plant species and densities for the Working for
Water alien plant programme to facilitate the planning and management of alien plant
control in various areas of KwaZulu-Natal, namely Jozini, Impendle, South Coast, and
Escourt/Mooi River.
2001 to 2005: University of KwaZulu-Natal
Involved with numerous research projects as an assistant for Professor Colleen
Downs from the Schools of Biological and Conservation Sciences (including trapping
and behaviour monitoring of Hyrax, Bushbuck telemetry tracking, rodent trapping,
Cape Parrot and afromontane forest surveys) as well as the department for
Bioresources Engineering and Environmental Hydrology which involved various
developing desktop and field-based studies.
List of Projects and Experiences:
o Freshwater Aquatic Ecosystems Rehabilitation Plan for the Keystone Park Development,
Hammarsdale, KZN. July 2014.
o Assessment of ecosystem services for Richards Bay Minerals’ (RBM) Zulti South Project EIA,
KZN. July 2014.
o Ecological study for the proposed Foskor aluminium tri-fluoride (ATF) and anhydrous hydrogen
fluoride (AHF) plant environmental impact assessment in Richards Bay, KwaZulu-Natal. June
2014.
o Ecological study for the Cornubia Phase 1A Social Facilities Cluster to inform the Green Star
rating process according to the Green Building Council of South Africa (GBCSA), KZN. March
2014.
o Baseline Biodiversity Assessment for the Proposed Fireblade Aviation Fuel Storage Facility, OR
Tambo International Airport. March 2014.
o Vegetation assessment for the proposed Koudelager Coal Mine, northern KZN. January 2014.
o Fauna and flora assessment for the proposed Weza Dam in the Weza and Harding area,
KwaZulu-Natal. December 2013.
o Assessment of fish and fish ecology in the Sterkspruit River for the proposed Hammarsdale Dam,
KZN. November 2013.
o Regional ant study of the Bushmanland Inselberg Region to determine the occurrence of
undescribed Messor and Camponotus Ant Species Recorded from the Gamsberg Project EIA.
October 2013.
o Vegetation survey for Tongaat Huletts Developments (THD) for sewer lines between Tongaat and
Verulum, KZN north coast. September 2013.
o Assessment of aquatic ecosystems for the proposed Chimiwungo Extension Project at Lumwama,
Zambia. August 2013.
o Biodiversity baseline study, including in depth surveys of fauna (mammals, birds, reptiles and
amphibians) and flora, for the Kisanfu Copper Project, Southern Katanga, Democratic Republic of
the Congo (DRC). July 2013.
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o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o

Biodiversity baseline study for the Falea Uranium Mine in Mali for Rockgate Capital Corporation.
July 2013.
Assessment of riparian ecosystems and sensitive fauna and flora associated with the Wekeweke
River System for the proposed Shongweni Regional Retail/Commercial Development. June 2013.
Assessment of fauna, focusing on herpetological (i.e. reptiles and amphibians) sampling, and
aquatic ecology for the Gamsberg Zinc Mine, Northern Cape. April 2013.
Present Ecological State (PES) and Ecological Importance and Sensitivity (EIS) study for Water
Management Areas WMA5, WMA6 and WMA11, KZN. November 2012.
Ecological and vegetation assessments for the proposed Phumlani Phase III Low Income
Housing (Hluhluwe) and Gingingdlovu Housing Projects, northern KwaZulu-Natal. November
2012.
Terrestrial and aquatic biodiversity baseline report for the Tenke Fungurume Mining Expansion
Oxide Project, Southern Katanga, Democratic Republic of Congo (DRC). October 2012.
Assessment of Vegetation Response Assessment Index (VEGRAI) and Index of Habitat Integrity
(IHI) for the DWA’s River Health Assessment for the KZN region. June 2012.
Biodiversity study to inform the Basic Assessment for the Candover-Mbazwana, MbazwanaGezisa Eskom Distribution 132kV powerlines and Mbazwana and Gezisa 132/22kV Substations,
northern KZN. May 2012.
Terrestrial and aquatic biodiversity baseline study for Zimplats Platinum Mine, Zimbabwe. April
2012.
Biodiversity Sector Plan for Ezemvelo KZN Wildlife for the uMgungundlovu District Municipality,
KZN. November 2011.
Development of an Environmental Management Framework for the Hibiscus Coast Municipality,
KZN. October 2011.
Assessment of Ecosystem Goods and Services to inform land-use management and closure
planning for the Siguiri Gold Mine, Guinea. October 2011.
Terrestrial and aquatic biodiversity study for the Mongbwalu Project, North-eastern Democratic
Republic of Congo (DRC), including in-field surveys, with employment of sampling methods, to
determine the diversity of fauna (mammals, birds, reptiles and amphibians) and flora. August
2011.
Assessment of hydrological and aquatic ecological features affected by the Chester Road
development platform, Queensburgh, KZN. February 2011.
Assessment of freshwater ecosystems for the Tongaat Huletts Development: uShukela Highway
(eastern portion) and Inyaninga and uShukela Highway (western portion), KZN. January 2011.
Terrestrial ecological study for Tongaat Huletts Development: uShukela Highway (eastern portion)
and Inyaninga and uShukela Highway (western portion). January 2011.
Desktop study of terrestrial invertebrates and herpetofauna for the Tonkolili Iron Ore Project,
Sierra Leone. October 2010.
Environmental Impact Assessment (EIA) for the proposed Eskom Venus-Sigma 765 KV
transmission line (EIA: 12/12/20/1397/1) and Sigma-Hector 2 X 400 KV Transmission Lines (EIA:
12/12/20/1397/3): Specialist Fauna Report. October 2010.
Spatial biodiversity study for Cato Ridge Local Area Plan, eThekwini District Municipality. October
2010.
Aquatic ecology and water quality assessment for the proposed Living in the Park Residential
Development on the Property Thandisizwe, Albert Falls, KZN. August 2010.
Spatial assessment of biodiversity features associated with the Assmang development area, Cato
Ridge, KZN. May 2010.
Rehabilitation plan for wetland and terrestrial vegetation associated with the proposed Hope
Children’s Home on Portion 84 of Clifton Farm no. 939, eThekwini Municipality Outer West, KZN.
May 2010.
Biodiversity specialist input for development of Environmental Management Systems for the
FIFA2010 World Cup Venues in eThekwini Municipality, KZN. April 2010.
Spatial biodiversity situational analysis and corridor study of the Outer West area, eThekwini
District Municipality, KZN March 2010.
Report on water quality and quantity to inform the Usher Wattled Crane Rehabilitation Centre,
Nottingham Road, KZN February 2010.
Sani Pass Road Upgrade: Baseline Biodiversity Assessment of the Aquatic Ecosystems of the
Sani Pass Region, Southern Drakensberg, KZN. January 2010.
Assessment of surface water resource for the development of a draft Environmental Management
Framework (EMF) for the uMshwathi City Development Node, KZN. December 2009.
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o
o
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o
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o
o
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o

Wet and dry season baseline condition of rivers surrounding the Liqhobong Diamond Mine,
Lesotho. November 2009.
Aquatic ecosystem study for the KwaDukuza Landfill Upgrade, KZN. October 2009.
Ariadne-Eros 400 kV/132 kV multi-circuit transmission power line from the Ariadne substation to
the Eros substation and the expansion and upgrade of the Ariadne substation (DEAT EIA ref:
12/12/20/1272), and the Eros substation (DEAT EIA ref: 12/12/20/1277), KZN: Specialist Fauna
Report.September 2009.
Kalumines Copper Project Phase III: Baseline Biodiversity Assessment of the Kalumines Area,
Southern Katanga, Democratic Republic of Congo (DRC). July 2009.
Integration of agrohydrological issues into Municipal Spatial Planning within KwaZulu-Natal. July
2009.
Review of the Mdloti River with reference to the proposed Tongaat Huletts Development:
Canelands Development, KZN north coast. June 2009.
Aquatic biodiversity baseline assessment of the Twangiza Region for the Twangiza Gold Project,
South Kivu Province, Democratic Republic of Congo. March 2009.
Aquatic biodiversity baseline assessment of the Namoya Region for the Namoya Gold Project,
Naniema Province, Democratic Republic of Congo.February 2009.
Biophysical assessment of the Mayibuye Trust Land for determination of potential new cemetery
sites with options for alternative land use development. February 2009.
Aquatic biodiversity baseline assessment of the Likasi Region for the Shituru Copper Project,
Southern Katanga, Democratic Republic of Congo (DRC). January 2009.
Wetland Functionality Assessment for the Wartburg Road Development, KZN. November 2008.
Surface water resources assessment of the uMunduzi Catchment for the Msunduzi Municipality
Environmental Management Framework. October 2008.
Potential water quality impacts on the Umkomaas and Mahlongwana Rivers and estuaries from
the proposed Cannonbrae development, KZN south coast. October 2008.
Investigation of fish and mercury analyses from Inanda and Nagle Dams, KZN. June 2008.
Biomonitoring survey of proposed Umgeni Water pipeline on the KZN north coast. June 2008.

Publications:
o Graham PM and de Winnaar G. Guidelines to determine buffer widths for freshwater wetlands in
KwaZulu-Natal. Water SA, In Press.
o de Winnaar G and Jewitt, GPW. 2010. Ecohydrological implications of runoff harvesting in the
headwaters of the Thukela River basin, South Africa. Physics and Chemistry of the Earth 35: 634642.
o de Winnaar G, Jewitt GPW and Horan M. 2007. Identification of potential runoff harvesting areas
using GIS. Physics and Chemistry of the Earth 32: 1058-1067.
o Dickens C, Graham M, de Winnaar G, Hodgson K, Tiba F, Sekwele R, Sikhakhane S, de Moor F,
Barber-James H, van Niekerk K. 2008. The impacts of high water flow releases from an
impoundment on in-stream ecological
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APPENDIX 2

Overview of proposed Option 1 and Option 2 for the
Isundu Sub-station
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