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1

INTRODUCTION

1.1

Background
Since 2009, Eskom has been investigating options to bring a 765 kV transmission line from the Venus
Sub-station, near Estcourt, to a new sub-station (Sigma) in the KZN Midlands, with two 400 kV
transmission lines from the new Sigma Sub-station linking into the existing Hector and Ariadne Substations. This infrastructure forms a key component of the overall KZN Strengthening Programme.
Following extensive environmental investigations between 2009 and 2011, the Sigma 1 sub-station
site, north-west of Wartburg, was identified as the preferred sub-station site. Also, a preferred
transmission line corridor for both the 765 kV and 2 x 400 kV transmission lines was identified. The
th
Department of Environmental Affairs (DEA) issued Environmental Authorisation on 11 June 2012 for
the Venus-Sigma-Hector-(Ariadne) 765/400 kV Transmission Lines (EIA: 12/12/20/1397/1, EIA:
12/12/20/1397/3) and the new Sigma Sub-station (765 kV) (EIA: 12/12/20/1397/2).
In the interim, more detailed geotechnical investigations undertaken at the Sigma Sub-station site
have shown that earthworks and foundations will be exorbitantly expensive. Thus, Eskom initiated
further investigations to identify if alternative, more cost-effective sub-station sites were available
without needing to significantly alter the authorised VSHA transmission line corridor. Sixteen
alternative sites were investigated, all of which proved unsuitable except for the proposed Isundu site,
located at S29º 39’ 50.77’’; E30º 30’ 48.37’’ to the east of Ashburton (Figure 1).
The proposed Isundu 765/400 kV Sub-station is a replacement to the Sigma Sub-station previously
authorised. If the Isundu Sub-station is authorised, the 765 kV transmission line from the Venus Substation will need to continue along the authorised transmission line corridor until the Isundu Substation. By implication, a single 765 kV transmission line rather than 2 x 400 kV transmission lines will
be constructed in the corridor between the Sigma and Isundu sites.
Eskom has appointed ACER (Africa) Environmental Consultants (ACER) as the independent
Environmental Assessment Practitioner (EAP) to compile a water use licence application (WULA),
required for the proposed Isundu Sub-station. On behalf of Eskom, ACER has drafted this wetland
rehabilitation and management plan, which is required by the Department of Water and Sanitation
(DWS) for a Section 21 (c) and (i) WULA.

1.2 Project Description
1.2.1 General sub-station infratructure
A sub-station is an important element of an electricity generation, transmission and distribution
system. Its function is mainly to transform voltages from high to low or the reverse, using transformers
and other heavy-duty electrical switchgear. Sub-stations are generally designed to accomplish the
following functions:










Stepping up or stepping down voltage.
Regulating voltages to compensate for system voltage changes.
Switching transmission and distribution circuits into and out of the grid system.
Measuring the electric power qualities flowing in the circuits.
Connecting communication signals to the circuits.
Control of electrical surges, including from lightning.
Connecting electric generation plants to the system.
Facilitating interconnections between the electric systems of more than one utility.
Control reactive kilovolt-amperes supplied to, and the flow of reactive kilovolt-amperes in the
circuits.
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1.2.2 Proposed Isundu Sub-station infrastructure
1.2.2.1
Electrical infrastructure
The proposed Isundu Sub-station is being planned to accommodate the following known transmission
lines:



1 x 765 kV transmission line (the authorised VSHA transmission line).
2 x 400 kV double-circuit transmission lines from the sub-station to tie into the existing HectorAriadne 400 kV double-circuit transmission lines approximately 4 km away.

The EAP is also aware of the following transmission lines which are subject to a separate
environmental authorisation process:


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. The space allowed will potentially accommodate at an
unknown time in the future the following additional transmission lines:



1 x 765 kV or High Voltage Direct Current (HVDC) transmission line.
3 x 400 kV transmission lines.

The proposed sub-station will include the standard electrical components required such as
transformers, reactors, busbars, isolators etc. as listed in Table 3.
Environmental authorisation has been applied for a 100 ha site. If fully developed into the future, the
sub-station infrastructure footprint will be approximately 50-60 ha, whilst for the initial phase of
development the sub-station is likely to have a footprint in the region of 25 ha.
1.2.3 Other infrastructure components
Other infrastructure included in this application includes:






A tarred access road to the sub-station with a total width, shoulder to shoulder, of
approximately 9 m. The length is estimated to be approximately 750 m.
Access to the towers will be via tracks across the veld from within the corridor, wherever
possible.
A microwave radio communication mast with a height of approximately 75 m.
Floodlight masts approximately 36 m high.
Oil and fuel storage facilities and an oil bund to contain any transformer oil spills with a capacity
3
of ≥ 30 m³ but ≤ 80 m .

1.2.4 Proposed transmission lines
This environmental application also includes the construction of two double-circuit 400 kV
transmission lines from the proposed Isundu Sub-station to the existing Hector-Ariadne 400 kV
double-circuit transmission line.
The reason for proposing a double-circuit transmission line is that it will allow Eskom in the future to
increase capacity at the sub-station without needing to secure an additional servitude to the
immediate south of the sub-station, an area which is rapidly developing.
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Thus, the long-term planning advantage of constructing these towers now outweighs the financial
disadvantage of constructing these more expensive towers over this short distance of approximately 4
km.
The required servitude for these 400 kV double circuit lines is 55 m for a single line and 110 m where
the lines run in parallel (except if they go through forestry, which they do not in this area, where the
servitude then increases to 131 m for a double-circuit transmission line).
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Figure 1

Locality Map of the proposed Isundu Substation near Ashburton
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Figure 2

Proposed layout 1: 400 kV yard facing the road and space for future lines on the west
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Figure 3

Proposed layout 2: 400 kV yard parallel to the road, space for future lines on the north-east
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2

RELEVANT LEGISLATION
Locally, the South African Constitution, various Acts and two international treaties allow for the
protection of wetlands and rivers. These systems are protected from destruction or pollution by the
following:














Section 24 of The Constitution of the Republic of South Africa.
Agenda 21 – Action plan for sustainable development of the Department of Environmental
Affairs and Tourism (DEAT) 1998.
The Ramsar Convention, 1971 including the Wetland Conservation Programme (DEAT) and the
National Wetland Rehabilitation Initiative (DEAT, 2000).
National Environmental Management Act (Act 107 of 1998) inclusive of all amendments, as well
as the NEM: Biodiversity Act (Act 10 of 2004).
National Water Act (Act 36 of 1998), in particular Section 21.
Conservation of Agricultural Resources Act (Act 43 of 1983).
Minerals and Petroleum Resources Development Act (Act 28 of 2002).
KZN Nature Conservation Ordinance (No. 19 of 1974).
National Forest Act (Act 84 of 1998).
National Heritage Resources Act (Act 25 of 1999).
GN 1199 - Development within 500 meters of a wetland.
GN 1198 - Rehabilitation of a wetland area.
Regulation 544, 545 and 546 of the National Environmental Management Act (Act 107 of 1998).

The EIA Regulations contained in Government Notices R 543, R 544, R 545 and R 546 of 18 June
2010, published in terms of Section 24 of the NEMA, regulate environmental management in South
Africa.
Activities that require authorisation from the competent authority prior to their commencement are
listed in Government Notices R 544, R 545 and R 546. The procedures dealing with the EIA
Regulations are contained in GN R 543.
The EIA Regulations 2010 were repealed by the EIA Regulations 2014 contained in GN R 982, which
came in to effect on 8 December 2014. However, as Eskom’s applications were submitted under the
2010 EIA Regulations, these regulations are still applicable in terms of the transitional arrangements
contained in Section 53 of the EIA Regulations 2014.
The Conservation of Agricultural Resources Act (CARA) (Act 43 of 1983) also applies to this project.
CARA has categorised a large number of invasive plants together with associated obligations of the
land owner. A number of Category 1 and 2 plants were found throughout the study area; thus, the
contractors must take care to ensure the further spread of these plants does not occur. This should be
done through careful stockpile management (topsoil) and the rehabilitation of disturbed areas after
construction.
The NWA clearly defines a water-course and resource quality characteristics. According to section 21
(c) and (i); almost any activity in any catchment has the potential to change the resource quality
characteristics (flow regime, water quality, habitat and biota) and would require licensing in terms of
these water uses. In recognition of this, the Department published a General Authorisation (GA 1199)
(18 December 2009) for these water uses. However, this GA contains exclusions as part of a risk
based approach to ensure that higher risk activities are properly assessed and informed by sound
science and design. Only low risk activities with proper mitigation measures and rehabilitation are
authorised under the GA.
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One of these exclusions is “the use of water in terms of section 21 (c) and (i) within the 500 m radius
from the boundary of any wetland”. This threshold was derived in recognition that most construction
activities have the potential to change the resource quality characteristics of the wetland and may
affect the flow regime if located within the 500 m radius from the boundary of any wetland.
A Section 21 (c) and (i) water use license must be applied for from DWS for any activity within the 500
m boundary of a wetland.
2.1

Provincial legislation and policy for buffers
Currently, there are no accepted wetland buffer distances provided by the provincial authorities. The
EKZNW guideline promotes a buffer zone of 32 m for wetlands and water courses. Other policies that
are relevant include:




Provincial Nature Conservation Ordinance (PNCO) – Protected Flora.
KZN Biodiversity Conservation Plan.
KZN Vegetation Map (2011).

3

WETLAND ASSESSMENT

3.1

Overview of wetlands
Wetland and riparian area boundaries were determined in the field in accordance with: Updated
Manual for the Identification and Delineation of Wetlands and Riparian Areas (DWAF, 2008).
Wetlands and riparian areas within 500 m of the sub-station site were also delineated to provide
information for the water use licence application (Figure 3). The following wetland hydrogeomorphic
types were identified on the sub-station site and within the 500 m buffer zone (after Kotze, et. al.,
2007):



Four pans/depression wetlands.
Three isolated hillslope seepage wetlands.

In addition to this, twelve shallow farm dams were identified, some with standing water, others are
currently dry. These have been excavated mostly within riparian areas to intercept surface and
groundwater flows and depending on current wetness, support hydrophilic vegetation ranging from
reedbed through to hydrophilic and terrestrial grasses, forbs and sedges. They possess inlet and
outlet channels, although flow through the dams is only likely to occur during the summer months. A
number of riparian areas were also delineated and are also shown on Figure 3. The drainage network
becomes better defined as one moves from the relatively gently-sloped sub-station site to the steeper
terrain of the 500 m buffer zone surrounding the site. A series of old erosion gullies run parallel to
each other and drain surface flows off the south-western edge of the sub-station site. These gullies
now support vegetation of a species composition and structure which differs sufficiently from
vegetation of the surrounding landscape to be considered as riparian areas (DWAF, 2008).
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Figure 4

Wetlands found onsite indicated with a 30 m buffer
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3.2

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








Figure 5

Habitat loss and transformation – loss and modification of riparian habitat may occur as a
result of:
 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 invasive alien plants (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 – Increased 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.

Riparian habitat (according to channel type) and farm dams within the Isundu study area
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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 negatively affect the ecological functioning and integrity of the riparian
areas within the study area. Specific management, mitigation and rehabilitation measures are
therefore provided in the following section to reduce the likelihood of impacts on the riparian systems.

4

WETLAND MANAGEMENT AND REHABILITATION
Wetlands are severely threatened ecosystems, and South Africa has lost an estimated 50% of
wetlands already. Threats to wetlands include: the drainage of wetlands for crops and pastures,
poorly managed burning and grazing that result in erosion, alien invasive trees planted in wetlands,
mining, pollution and urban development. These impacts alter the flow and quality of the water that
undermine the functionality of a wetland and its ability to provide ecosystem services free of charge
(DAEA, 2002).

4.1

Wetland mitigation measures
1

The following best practice principles should be applied to wetlands:











1

Infilling, excavation and hardened surfaces should not be located in any of the wetland zones
(i.e. permanent, seasonal or temporary zones).
Hardened surfaces should be located at least 15 m outside of the outer boundary of the
seasonal/permanent wetland zone.
Where the wetland has a particular high biodiversity value, further buffering and linkages to
natural areas may be required.
Roads should not be allowed to traverse a wetland. Thus, an alternative route should be sought
if a wetland falls within the planned path of a road. If no viable alternative route exists, then it
should be ensured that the road has a minimal affect on the flow of water.
Stringent controls should be put in place to prevent any unnecessary compaction of wetland
soils. Where any disturbance of the soil takes place, these areas should be stabilized and any
alien plants that establish should be cleared and regular follow-up treatments should be
undertaken. Where compaction results, remedial measures must be taken (such as ripping the
affected soils).
Where development (e.g. hardened surfaces, infilling and drainage) in a wetland is unavoidable
then the resulting impacts must be mitigated. In many cases, off-site mitigation may be the only
means of achieving satisfactory mitigation. In South Africa, the cumulative loss of wetlands is
already very high and the continued net loss of wetlands needs to be prevented.
Any development must comply with the National Water Act. The “ecological reserve” makes
provision for ensuring that water of acceptable quantity and quality is maintained for the
ecological functioning of wetlands and river systems. It is necessary to ensure that the project
does not affect the flow of water to affected wetlands that are upstream or downstream of the
Sub-station. It is necessary to ensure that the presence of the Sub-station does not result in
pollution of the wetland.

Guidelines for development activities that may affect wetlands (DAEA, 2002)
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4.2

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 onsite
(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 onsite,
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:











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:
 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.
 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:
 Develop and implement a programme to eradicate and control problematic IAP species
and prevent further spread;
 All IAP control work should only be undertaken by a competent contractor; and
 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:
 Vegetation should be established as soon as possible after areas are cleared leaving
soils bare and exposed; and
 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 flow-related
impacts to the aquatic environment by incorporating:
 Detention/attenuation structures where appropriate.
 Permeable pavers with hardened areas (e.g. parking areas) to reduce stormwater runoff
and encourage infiltration of surface water, as well as the concomitant transport of
pollutants.
 Multiple discharge points from the Sub-station site to allow a diffuse spread of surface
runoff from the site.
 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.
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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 corridors and other open
spaces to be implemented during both construction and operation phases.
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