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GLOSSARY OF TERMS
TERM
Alien vegetation

DEFINITION
Plants that do not occur naturally within the area but have been introduced either
intentionally or unintentionally. Vegetation species that originate from outside of
the borders of the biome -usually international in origin.

Alluvial soil

A deposit of sand, mud, etc. formed by flowing water, or the sedimentary matter
deposited thus within recent times, especially in the valleys of large rivers.

Biodiversity

The number and variety of living organisms on earth, the millions of plants, animals
and micro-organisms, the genes they contain, the evolutionary history and
potential they encompass and the ecosystems, ecological processes and landscape
of which they are integral parts.

Buffer

Catchment

A strip of land surrounding a wetland or riparian area in which activities are
controlled or restricted, in order to reduce the impact of adjacent land uses on the
wetland or riparian area.
The area contributing to runoff at a particular point in a river system.

Chroma

The relative purity of the spectral colour which decreases with increasing greyness.

Delineation
(of a wetland)

To determine the boundary of a wetland based on soil vegetation and/or
hydrological indicators.

Ecoregion

An ecoregion is a "recurring pattern of ecosystems associated with characteristic
combinations of soil and landform that characterise that region”.

Facultative species

Species usually found in wetlands (76%-99% of occurrences) but occasionally found
in non-wetland areas.

Groundwater

Subsurface water in the saturated zone below the water table.

Hydromorphic soil

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

Hydrology

The study of the occurrence, distribution and movement of water over, on and
under the land surface.

Hydromorphy

A process of gleying and mottling resulting from the intermittent or permanent
presence of excess water in the soil profile.

Indigenous vegetation

Vegetation occurring naturally within a defined area.

Obligate species

Species almost always found in wetlands (>99% of occurrences).

Perennial

Flows all year round.
The Ramsar Convention (The Convention on Wetlands of International Importance,
especially as Waterfowl Habitat) is an international treaty for the conservation and
sustainable utilisation of wetlands, i.e., to stem the progressive encroachment on
and loss of wetlands now and in the future, recognising the fundamental ecological
functions of wetlands and their economic, cultural, scientific, and recreational
value. It is named after the city of Ramsar in Iran, where the Convention was signed
in 1971.

Ramsar
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LIST OF ACRONYMS
ACRONYM
CBA
CES
ECO
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TERM
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INTRODUCTION
PROJECT LOCATION AND DESCRIPTION

Eskom Holdings SOC Ltd is proposing the development of a 3-kilometre 132 kV Overhead Line (OHL).
The proposed Ganspan Pering 132 kV OHL will connect to Eskom’s Sidiba Substation. The proposed
OHL is located near Pampierstad on the border of the North West and Northern Cape Provinces.
Locality details are provided in Table 1.1 below. Figure 1.1 illustrates the project location.
Table 1.1. Locality details of the proposed project.
GEOGRAPHICAL ENTITY
LOCATION
Province
Northern Cape
North West
District Municipality
Frances Baard
Dr Ruth Segomotsi Mompati
Local Municipality
Phokwane
Greater Taung
Nearest Towns
Pampierstad (2 km), Hartswater (16 km) and Jan Kempdorp (22 km)
Ward Number(s)
1, 2 and 4
21
Farm portions
Portion 1 and RE of Farm 316
RE of Farm 1043 HN
CO-ORDINATES
ALTERNATIVE 1
ALTERNATIVE 2
Starting point
27°46′36.0″S, 24°40′46.4″E
27°46′36.0″S, 24°40′46.4″E
27°46′39.7″S, 24°40′43.7″E
27°46′39.7″S, 24°40′43.7″E
27°46′53.6″S, 24°40′35.6″E
27°47′19.3″S, 24°40′20.8″E
27°46′58.2″S, 24°40′37.7″E
27°47′22.0″S, 24°40′22.5″E
27°47′41.7″S, 24°40′14.5″E
27°47′18.6″S, 24°40′24.3″E
27°47′44.4″S, 24°40′16.5″E
27°47′24.1″S, 24°40′27.9″E
End point
27°48′11.3″S, 24°40′2.9″E
27°48′11.3″S, 24°40′2.9″E

GENERAL SITE OBSERVATIONS
The project area is located adjacent to the 5115 tertiary road and falls within an Eskom servitude in
which a number of existing powerlines occur. The site is bordered by residential areas and is often
utilised by local community members as a thorough fire and illegal dumping sites which has resulted
in the degradation of the vegetation within the project area. The site is also utilised for livestock
grazing. During a site visit conducted on the 29th of April 2021, it was confirmed that the vegetation of
the study site is Schmidtsdrif Thornveld. The Schmidtsdrif Thornveld vegetation of the site is
homogenous (uniform) and highly degraded due to frequent access by local community members,
illegal dumping, and grazing by livestock. A recent runaway fire also resulted in the loss of a large
portion of the vegetation within the project area.
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Figure 1.1: Location Map of the proposed Ganspan Pering 132 Kv OHL
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PURPOSE OF THIS REPORT
In accordance with the National Environmental Management Act, 1998 (Act No. 107 0f 1998) (NEMA)
and the NEMA Environmental Impact Assessment (EIA) Regulations (2017), the issuing of an
Environmental Authorisation (EA) requires the undertaking of a Basic Assessment (BA) process, with
associated Public Participation Process (PPP) and specialist studies. The need for a particular specialist
study is determined based on the environmental sensitivities of the site, identified using the
Department of Forestry, Fisheries and the Environment’s (DFFE’s) national web-based environmental
screening tool.
The screening tool identified the site footprint as falling within an area of “Low” for Aquatic
Biodiversity. This triggered the need for an Aquatic Biodiversity Compliance Statement Assessment,
as per the Biodiversity Protocol for the Specialist Assessment and Minimum Report Content
Requirements for Environmental Impacts on Aquatic Biodiversity (hereafter referred to as the
“Aquatic Biodiversity Protocol”), published in Government Notice No. 320 on 20 March 2020.
Additionally, in accordance with the Section 21 of the National Water Act (NWA), 1998 (Act 36 of 1998)
and the Regulations Regarding the Procedural Requirements for Water Use License Applications and
Appeals 2017, a Wetland Delineation Report will be required in support of the General Authorisation
(GA) application for water uses associated with development within 100 m of a watercourse or 500 m
of a wetland.

SCOPE OF ASSESSMENT AND CONTENTS OF THE SPECIALIST REPORT
The specialist assessment sought to identify and delineate all watercourses within 100 m and wetlands
within 500 m of the project site and assess these in terms of their health / functionality and functional
/ ecological importance. The terms of reference for the assessment were therefore specified as
follows, to:
 Undertake a desktop assessment of the freshwater ecosystem (watercourse and wetland)
context using available national and regional spatial datasets, assessments, and
classifications;
 Undertake a desktop screening of all wetlands, rivers and other watercourses within 500m of
the project site that are likely to be negatively impacted by the project and confirmation of
the study area for infield investigation. The remaining watercourses within 500m were
mapped and classified at a desktop level only;
 Delineate the wetlands and riparian zones according to the national wetland and riparian zone
delineation guidelines (DWAF, 2005);
 Classify the wetlands and rivers according to the national aquatic ecosystem classification
system (Ollis et al., 2013);
 Assess the importance of the ecosystem services provided by the delineated wetland and
riparian zones;
 Assess of the Ecological Importance and Sensitivity (EIS) of the delineated wetlands and rivers
using published assessment tools;

CES Environmental and Social Advisory Services
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Identify, describe and assess the potential and likely direct and indirect impacts of the project
on local wetlands and rivers, including cumulative impacts;
Provide the project design, construction phase and operational phase mitigation measures to
avoid, minimize and/or rehabilitate the potential impacts;
Assess the significance of the potential impacts of the project on wetland and river ecosystems
using a structured assessment method;
Assess the qualitative risk of the proposed development activities on wetlands and rivers using
the DWS risk matrix for Section 21(c) and 21(i) water uses; and
Determine any outright fatal flaws associated with the project.

The Aquatic Biodiversity Compliance Statement was conducted in accordance with the Aquatic
Biodiversity Protocol (2020). This protocol provides the criteria for the specialist assessment and
minimum report content requirements for impacts on aquatic biodiversity for activities requiring EA.
This protocol replaces the requirements of Appendix 6 of the EIA Regulations 2014, GN R. 982 (as
amended), published under NEMA. Table 1.2 below indicates how the assessment complied with the
requirements of the Aquatic Biodiversity Protocol, with reference to specific sections in this report.
Table 1.2: Requirements of an Aquatic Biodiversity Compliance Statement
AQUATIC BIODIVERSITY COMPLIANCE STATEMENT REPORT REQUIREMENTS
SECTION IN REPORT
3.3.
The compliance statement must contain, as a minimum, the following information:
3.3.1.
3.3.2.
3.3.3
3.3.4.
3.3.5.

3.3.6.

3.3.7.
3.3.8.
3.3.9.

Contact details of the specialist, their SACNASP registration number, their
field of expertise and a curriculum vitae;
A signed statement of independence by the specialist;

Page vi and Appendix A

A statement on the duration, date and season of the site inspection and
the relevance of the season to the outcome of the assessment;
A baseline profile description of biodiversity and ecosystems of the site;

Section 3.2

The methodology used to verify the sensitivities of the aquatic
biodiversity features on the site including the equipment and modelling
used where relevant;
In the case of a linear activity, confirmation from the aquatic biodiversity
specialist that, in their opinion, based on the mitigation and remedial
measures proposed, the land can be returned to the current state within
two years of completion of the construction phase;
Where required, proposed impact management outcomes or any
monitoring requirements for inclusion in the EMPr;
A description of the assumptions made as well as any uncertainties or
gaps in knowledge or data; and
Any conditions to which this statement is subjected.

Chapter 2

Page vii-viii

Chapter 3

Chapter 6

Chapter 6
Section 2.5
Chapter 6

This report was also compiled in accordance with the requirements of a Wetland Delineation Report,
as outlined in the, published under the National Water Act, 1998 (Act 36 of 1998) (Table 1.3).
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Table 1.3: Requirements of a Wetland Delineation Report
REQUIREMENTS OF A WETLAND DELINEATION REPORT
1.
Introduction
2.
Terms of reference
3.
Knowledge gaps
4.
Study area
5.
Expertise of the specialist
6.
Aims and objectives
7.
Methodology
7.1.
Wetland identification and mapping
7.2.
Wetland delineation
7.3.
Wetland functional assessment
7.4.
Determining the ecological integrity of the wetlands
7.5.
Determining the Present Ecological State of wetlands
7.6.
Determining the Ecological Importance and Sensitivity of wetlands
7.7.
Ecological classification and description
8.
Results
8.1.
Wetland delineation
8.2.
Wetland unit identification
8.3.
Wetland unit setting
8.4.
Wetland soils
8.5.
Description of wetland type
8.6.
General functional description of wetland types
8.7.
Wetland ecological functional assessment
8.8.
The ecological health assessment of the affected area
8.9.
The PES assessment of the remaining wetland areas
8.10.
The EIS assessment of the remaining wetland areas
9.
Impact assessment discussions
10.
Conclusions and recommendations
11.
References

SECTION IN REPORT
Chapter 1
Section 1.4
Section 2.5
Chapter 3
Page vi
Section 1.4
Chapter 0
Section 2.2
Section 2.2.1
Section 2.3.2
Section 2.3
Section 2.3
Section 2.3.2
Section 2.2.2
Chapter 3
Section 3.2.1
Section 3.2.1
Section 3.2.1
Section 3.2.1
Section 3.2.1
Section 3.2.3
Section 3.2.2
Section 3.2.2
Section 3.2.2
Chapter 4
Section 6.1
Chapter 6
Chapter 7

RELEVANT LEGISLATION
This specialist assessment was conducted in alignment with the regulatory and legislative
requirements for environmental management in South Africa. The environmental legislation relevant
to the proposed development is summarised in Table 1.4 below.
Table 1.4: Environmental legislation considered in the preparation of this report
LEGISLATION
DESCRIPTION
RELEVANCE
National
The objective of NEMA is: “To provide for co-operative The undertaking of a specialist
Environmental
environmental governance by establishing principles study, in this case, the aquatic
Management Act for decision-making on matters affecting the and wetland study, in order to
identify potential impacts on
(NEMA), 1998
environment, institutions that will promote cothe aquatic environment and
(Act No. 108 of
operative governance and procedures for coordinating to recommend mitigation
1998)
environmental functions exercised by organs of state; measures to minimise these
and to provide for matters connected therewith.”
impacts, complies with Section
28 of NEMA.
This report has been guided by the NEMA Principles
detailed in Section 2 of the Act. NEMA introduces the The developer must apply the
NEMA principles, the fair
“duty of care” concept, which is based on the policy of
decision-making and conflict
strict liability. This duty of care extends to the management procedures that
prevention, control and rehabilitation of significant are provided for in NEMA.
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LEGISLATION

NEMA EIA
Regulations
(2014, as
amended)

Aquatic
Biodiversity
Protocol (2020)

DESCRIPTION
pollution and environmental degradation. It also
dictates a duty of care to address emergency incidents
of pollution. A failure to perform this duty of care may
lead to criminal prosecution, and may lead to the
prosecution of responsible persons, including
companies, for the conduct of the legal persons.
The NEMA EIA Regulations (2014, as amended) aim to
avoid detrimental environmental impacts through the
regulation of specific activities that cannot commence
without
prior
environmental
authorisation.
Authorisation either requires a Basic Assessment or a
Full Scoping and Environmental Impact Assessment,
depending on the type of activity. These assessments
specify mitigation and management guidelines to
minimise negative environmental impacts and
optimise positive impacts. Should any portion of an
area be proposed for development (after
proclamation) these Regulations should be consulted.
This protocol provides the criteria for the specialist
assessment
and
minimum
report
content
requirements for impacts on aquatic biodiversity for
activities requiring EA. This protocol replaces the
requirements of Appendix 6 of the EIA Regulations
2014, GN R. 982 (as amended), published under
NEMA.

National Water
Act (36 of 1998)

Provides details of measures intended to ensure the
comprehensive protection of all water resources,
including the water reserve and water quality.

Regulations
Regarding the
Procedural
Requirements for
Water Use
License
Applications and
Appeals (2017)

In accordance with the Section 21 of the National
Water Act (NWA), 1998 (Act 36 of 1998) and the
Regulations Regarding the Procedural Requirements
for Water Use License Applications and Appeals 2017,
a Wetland Delineation Report will be required in
support of any GA application for water uses
associated with development within 500m of a
wetland.
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RELEVANCE

An
application
for
Environmental Authorisation
(as triggered by the EIA 2014
Regulations, as amended) is
required to be submitted to
the Competent Authority.

The screening tool identified
the site footprint as falling
within an area of “Low” for
Aquatic Biodiversity. This
triggered the need for an
Aquatic
Biodiversity
Compliance Statement. This
assessment
and
report,
complies
with
Aquatic
Biodiversity Protocol.
All necessary Water Use
Licence Applications must be
submitted to the Department
of Human Settlements, Water
and Sanitation for approval.
This report was compiled in
accordance
with
the
requirements of a Wetland
Delineation Report, as outlined
in the Water Use Regulations.
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2

ASSESSMENT METHODOLOGY

The aim of the study was to identify and delineate all watercourses within 100 m and wetlands within
500 m of the project site that are going to be measurably impacted by the project activities, evaluate
these in terms of their present functionality and health, and assess the potential impacts and risks
associated with the proposed development.

DATA COLLECTION AND ASSESSMENT APPROACH
2.1.1

DESKTOP ASSESSMENT

A desktop assessment of the project area was conducted in terms of current surface water
classifications and biodiversity programmes and plans. This included the consideration of the following
base data:
 Northern Cape Critical Biodiversity Areas (CBAs) (2016);
 North West Biodiversity Sector Plan (2015);
 The National Freshwater Ecosystem Priority Areas (NFEPA) project (2011 - 2014); and
 National Biodiversity Assessment (NBA) – South African Inventory of Inland Aquatic
Ecosystems (SAIIAE) (2018).
2.1.2

SITE ASSESSMENT

Upon the completion of the desktop assessment a site visit was undertaken to determine the actual
extent, type and condition of the watercourses and wetland features within the study area. The site
assessment was conducted on 13-14 July 2021, during the winter season. The season during which
the assessment was conducted influenced the conditions on site at the time. The site experiences
cold, dry winters, with only 1 mm of precipitation typically falling in the month of July (Meteoblue,
2021). The site visit was conducted during a particularly cold spell, with a minimum temperature of 8ºC recorded on site and approximately 1-2 cm of ice observed covering the open water at one of the
watercourse units on the morning of 14 July 2021. Soils were noted as being particularly dry and
hardened, while vegetation was often short and sparse, given the cold, dry conditions experienced at
the time of the site visit. Additionally, the site assessment fell outside of the flowering season of most
species, reducing the ease of identifying plant species.
Transects were conducted across the desktop-identified assessment units. The GPS coordinates were
captured and a soil auger was used to extract soil to a depth of up to 50 cm. The soil and vegetation
indicators were then used to determine the wetness zones and boundary of the wetlands, as described
in Section 2.2.1 below.

DEFINING AND DESCRIBING AQUATIC ECOSYSTEMS
“Wetland” is a name given to a variety of ecosystems ranging from rivers, springs, seeps and mires in
upper catchments, to midland marshes, pans and floodplains, coastal lakes, mangrove swamps and
estuaries at the bottom of a catchment. These ecosystems all share the common primary driver of
water and its prolonged presence is a fundamental determinant of soil characteristics, vegetation and
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animal life (DWAF, 2005). The National Water Act (Act No. 36, 1998 as amended in 2013) defines
wetlands 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.”
Thus, wetlands must have one or more of the following characteristics:
 Hydromorphic soils: characteristic soils of prolonged saturation;
 Hydrophytes, at least occasionally: plants that are adapted to waterlogged and anaerobic soil
conditions; and
 High or perched water table, at least occasionally: a high or perched water table that results in
saturation at or near the surface, leading to anaerobic conditions developing in the top 50 cm of
the soil.
Wetland formation is controlled by geological, hydrological and topographical factors that encourage
prolonged near surface flooding and soil saturation. These landforms form in parts of a catchment
where the movement of water is slowed down or obstructed, causing soil to become temporarily,
seasonally or permanently waterlogged.
Wetlands within the proposed development site and surrounding areas were defined and described
using the Department of Water Affairs and Forestry (DWAF) Wetland Delineation Guidelines (2005),
the National Wetland Classification System (NWCS, 2013), the National Biodiversity Assessment (NBA,
2018) and the National Freshwater Ecosystem Priority Areas (NFEPA, 2014).
2.2.1

RIPARIAN AND WETLAND DELINEATION

The DWAF (2005) guidelines for “a practical field procedure for delineation of wetlands and riparian
areas” are recommended in Gazette No. 19182, Notice No. 1091 of the National Water Act, 1998. This
guideline explains the field indicators and methods for determining whether an area is a wetland or a
riparian area, and how to find its boundaries.
Riparian delineation refers to the determination and demarcation of the boundary of the riparian
area/zone, defined as the outer edge of the macro-channel bank and associated vegetation (DWAF,
2005). Three indicators are used to delineate riparian areas, namely topography, vegetation, and
alluvial soils and deposited material (DWAF, 2005). Topographically, the outer edge of the macrochannel bank provides a rough indication of the riparian area, with vegetation providing a more exact
delineation of the riparian boundary (DWAF, 2005). The boundary of the riparian area is marked by a
distinct transition in the structure and composition of vegetation from riparian to terrestrial (DWAF,
2005). Although less reliable without the support of topographical and vegetation indicators, the
presence of alluvial soils and recently-deposited materials, such as sand, mud and vegetation debris,
can also often be used to confirm the boundary of riparian areas (DWAF, 2005).
Wetland delineation refers to the determination and demarcation of the boundary of the wetland,
defined as the outer edge of the temporary wetness zone. In wetland delineation there are three
zones which are distinguished according to a changing frequency of saturation. These are the
permanent, seasonal and temporary zone. Although the primary driver of a wetland is water, due to
its dynamic nature water is not a very useful parameter for identifying the outer boundary of a
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wetland. What is needed is a method of identifying the indirect indicators of prolonged saturation by
water. This includes wetland plants (hydrophytes) and wetland (hydromorphic) soils. Their presence
or absence implies the frequency and duration of saturation and is a satisfactory indicator to classify
the area as a wetland (DWAF, 2005). There are four important indicators that are used to define the
boundaries of a wetland. The most important one is the soil wetness indicator with the terrain unit,
soil form and vegetation indicators acting as confirmation. Once a wetland is confirmed, the point
where wetland indicators disappear is regarded as the edge of the wetland.
During the site visit, transects were conducted across the watercourses and wetlands within the
proposed development site and surrounding areas, starting from the suspected centre of the wetland
(i.e. lowest lying and wettest area) and moving outwards. Terrain, soil and vegetation characteristics
were noted at each sample point.
2.2.1.1

WETLAND SOILS

Prolonged anaerobic soil conditions result in diagnostic soil features that are characteristic of hydric
or hydromorphic soils that are used as the primary indicator of wetland occurrence and delineation in
South Africa. The permanently wet zone is characterised by either near black, organic rich or medium
to light grey (‘gleyed’) soil where prolonged saturation and anaerobic conditions result in the reduced
rate of organic matter decomposition and organic matter accumulation, and in the reduction of iron
and manganese that coats soil particles, which results in a loss of soil colour referred to as ‘gleying’.
The seasonally wet zone is characterised by dark to light grey soils as a result of mineral reduction but
with an abundance of orange and black mottles formed by the repeated wetting (reduction of
minerals) and drying (oxidisation of minerals) of the soils. Due to the period of saturation being shorter
than seasonal zones, temporary zones are characterised by less soil gleying (i.e. less mineral reduction)
and lower abundances of mottles.

Figure 2.1: A cross-section through a wetland, indicating how the soil wetness and vegetation indicators
change as one moves along a gradient of decreasing wetness, from the middle to the edge of the wetland
(DWAF, 2005).
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During the site visit, soils were examined in 10 cm horizon intervals to a maximum depth of 50 cm at
each sample point along the transects. The abovementioned indicators were then used to determine
the permanently, seasonally and temporarily wet zones of the wetland, and to distinguish these from
the surrounding terrestrial area. The sample points were then designated a wetness zone based on
the soil (and vegetation) and the edge of the wetland was determined as the midpoint between the
temporary wet zone and the surrounding terrestrial area.
2.2.1.2

WETLAND VEGETATION

Plant species which have adapted to purely terrestrial environments become stressed under periods
of prolonged flooding and anaerobic conditions, whereas those adapted to purely aquatic
environments may become stressed during periods of drying. Since tolerance to flooding is speciesspecific, one can distinguish between the following types of species under natural conditions:
 Obligate wetland species, which occur in wetlands >99% of the time;
 Facultative positive wetland species, which occur in wetlands 67-99% of the time;
 Facultative wetland species, which occur in wetlands 34-66% of the time;
 Facultative negative wetland species, which occur in wetlands 1-33% of the time; and
 Terrestrial species, which occur in occur in wetlands <1% of the time.
Species composition and the relative cover of obligate and facultative wetland plants are therefore
used to confirm hydric or hydromorphic conditions. Hydric conditions are present if more than half
the vegetation cover is comprised of obligate and/or facultative wetland plants, possibly present if the
vegetation includes some wetland plants but the coverage is less than half, and absent if the
vegetation includes no wetland plants.
During the site visit, the composition of species and the relative cover of obligate and facultative
wetland plants were assessed at each sample point along the transects. The sample points were then
designated a wetness zone based on the vegetation (and soil) indicators and the edge of the wetland
was determined as the midpoint between the temporary wet zone and the surrounding terrestrial
area.
2.2.2

WETLAND CLASSIFICATION

The National Wetland Classification System (NWCS) and NBA (2018) use hydrological and
geomorphological traits to distinguish the direct factors that influence wetland function. This is
presented as a 6-tiered structure with four spatially nested primary levels that are applied in a
hierarchical manner between different wetland types on the basis of these direct factors (SANBI,
2009). These include:
 Level 1: Distinguishes between marine, estuarine and inland ecosystems based on the degree of
connectivity the systems have with the ocean.
 Level 2: Categorises the regional wetland setting using a combination of biophysical attributes at
the landscape level.
 Level 3: Assesses the topographical position of inland wetlands.
 Level 4: Concerns the hydrogeomorphic (HGM) units as defined as follows:
 Landform - considering the shape and localised setting of the wetland;
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Hydrological characteristics - nature of water movement into, through and out of the
wetland; and
Hydrodynamics - the direction and strength of flow through the wetland.

The HGM unit is considered the focal point for NWCS as the upper levels mean to classify the broad
bio-geographical context for grouping functional wetland units at the HGM level, whilst the lower
levels provide more descriptive detail. As wetlands are formed under the influence of geology,
hydrology and topography it is necessary to note these features when delineating a wetland as
follows:
 Geology: Geology influences the formation of a wetland by geological obstructions such as erosion
resistant rock or impervious material close to the surface forcing groundwater to move close to
or onto the soil surface.
 Hydrology: The water transfer mechanisms such as source, movement and exit are important
features of a wetland.
 Topography: The topography of the landscape influences the likelihood of whether a wetland will
form. For instance, under the right conditions, wetlands may form in floodplains, valley bottoms,
hillslopes, depressions and coastal flats.
A range of ‘hydro-geomorphic’ types can be defined by considering the above features. Six HGM units
are defined for South African inland wetlands (Ollis, et al., 2013):

Figure 2.2: The HGM types for South African Inland wetlands (Ollis, et al., 2013).

The wetlands assessed during this study were classified according to their NWCS HGM types. Initially,
this was done at the desktop-level, using the NBA (2018) and NFEPA (2011) spatial datasets for all
natural and artificial wetlands occurring within 500 m of the assessment footprint. Based on the site
assessment, only those wetlands which would likely be affected by the proposed development were
further assessed. The classification of these wetlands was based on the existing NWCS HGM types
(where available), as well as the consideration of their landforms, hydrological characteristics and
hydrodynamics. The likely origins of these wetlands were also determined using historical aerial
imagery.
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PRESENT ECOLOGICAL STATE (PES) AND ECOLOGICAL IMPORTANCE AND SENSITIVITY
(EIS) ASSESSMENTS
The baseline PES / health and EIS of the wetlands were assessed using the WET-Health and WETEcoservices tools, respectively. These tools form part of the WET-Management Series, a suite of
“integrated tools that can be used to guide well-informed and effective wetland management and
rehabilitation” (Dada, et al., 2007, p. 4), developed under the auspices of the Water Research
Commission (WRC) of South Africa.
2.3.1

RIVER IHI, WET-HEALTH AND PRESENT ECOLOGICAL STATE ASSESSMENT

Instream habitats and riparian zones were assessed using Version 2 of the River IHI tool (Kleynhans,
2012) was used to obtain a habitat integrity class for the instream habitat and riparian zone. The tool
assesses the present state of instream and riparian habitats, including existing impacts, by comparing
this to an estimated natural, non-impacted reference state. The assessment involves rating a range of
standard impacts to instream and riparian habitats (e.g. water abstraction and flow modification, and
vegetation removal and channel modification, respectively). The River IHI tool used site-based
observations at the local scale, as well as desktop-based surveying at the reach- and catchment-scales,
to determine the impacts influencing the habitat integrity of the river.
For all wetlands assessed, wetland PES was assessed using the Level 1 WET-Health tool (Macfarlane,
et al., 2020). This assessment tool defines wetland health as the “perceived deviation from a
theoretical reference condition, where the reference condition is defined as the un-impacted condition
in which ecosystems show little or no influence of human actions” (Macfarlane, et al., 2020, p. i). A
Level 1 Rapid Assessment involves evaluating specific indicators pertaining to four drivers of wetland
health, namely hydrology, geomorphology, water quality and vegetation (Figure 2.3). The purposes of
WET-Health are to aid users in understanding the ecological condition of the wetland and to identify
the causes of degradation. The assessment criteria and information are specific to South Africa. The
four drivers are assessed by taking into account the extent, intensity and magnitude of an impact
which then produces a health score. Evaluation scores within each driver are then combined to
produce an overall impact of activities on the wetland system which corresponds to a Present State
health category that provides an impact score scale of 0-10 and associated health category (ecological
state) from A-F (Table 2.1). Such categories represent natural, largely natural, moderately modified,
largely modified, extensively modified, and critically modified.
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Figure 2.3: Four key drivers of Wetland PES considered in WET-Health v2 (Macfarlane, et al., 2020)
Table 2.1: Description of A-F ecological categories (Macfarlane, et al., 2020)
COMBINED
PES
PES DESCRIPTION
IMPACT SCORE CATEGORY
Unmodified, natural.
Largely natural with few modifications. A
slight change in ecosystem processes is
discernable and a small loss of natural
habitats and biota may have taken place.
Moderately modified. A moderate change
in ecosystem processes and loss of natural
habitats has taken place but the natural
habitat remains predominantly intact
Largely modified. A large change in
ecosystem processes and loss of natural
habitat and biota and has occurred.
The change in ecosystem processes and loss
of natural habitat and biota is great but
some remaining natural habitat features are
still recognizable.
Modifications have reached a critical level
and the ecosystem processes have been
modified completely with an almost
complete loss of natural habitat and biota.

0-0.9

A

1-1.9

B

2-3.9

C

4-5.9

D

6-7.9

E

8-10

F

LEVEL OF DISTURBANCE
Protected
systems;
relatively untouched by
human hands; no discharges
or impoundments allowed
Some
human-related
disturbance, but mostly of
low impact potential
Multiple
disturbances
associated with need for
socio-economic
development,
e.g.
impoundment,
habitat
modification and water
quality degradation
Often characterized by high
human
densities
or
extensive
resource
exploitation. Management
intervention is needed to
improve health, e.g. to
restore flow patterns, river
habitats or water quality

The WET-Health Assessment also considers the likely trajectory of change based on the threats to or
vulnerability of a wetland. Five categories of the Trajectory of Change include: large improvement,
slight improvement, remains the same, slight decline and rapid decline. Overall health of the wetland
is then presented by the calculated Present Ecological State scores and the most likely Trajectory of
Change.
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2.3.2

WET-ECOSERVICES (FUNCTIONAL ASSESSMENT)

With the exception of biodiversity maintenance services, ecosystem services were not assessed for
the artificial wetlands due to their lack of natural riparian and wetland characteristics. Biodiversity
maintenance services were assessed using the Level 2 WET-EcoServices tool (Kotze, et al., 2020). The
tool provides guidelines for scoring the importance of a wetland in delivering each of 15 different
ecosystem services. The first step is to characterise wetlands according to their hydrogeomorphic
setting. Ecosystem service delivery is then assessed either at Level 1, based on existing knowledge or
at Level 2, based on a field assessment of key descriptors. Where there are characteristics relating to
effectiveness and opportunity WET-Ecoservices calculates an average for each of the groups and an
overall score is calculated from these averages.
2.3.3

ECOLOGICAL IMPORTANCE AND SENSITIVITY (EIS) ASSESSMENT

The Ecological Importance and Sensitivity (EIS) assessment is comprised of two metrics, namely:
 Ecological Importance (EI), which is the expression of the importance of wetlands and rivers
in terms of the maintenance of biological diversity and ecological functioning at a local and
landscape level (Kotze, et al., 2020); and
 Ecological Sensitivity (S), which refers to ecosystem fragility or the ability to resist or recover
from disturbance (Kotze, et al., 2020).
The Riverine EIS tool was used to assess the ecological importance and sensitivity of the delineated
ephemeral streams and riparian areas. This involved rating riparian and instream biota characteristics,
including species diversity, the presence of rare/endangered species, endemics and species that are
sensitive to changes in flows/water quality, as well riparian and instream habitat characteristics,
including habitat diversity, the sensitivity of habitats to changes in flow and water quality, the
importance of riparian areas as ecological corridors and the conservation importance of these areas.
The overall riverine EIS rating is derived from the median score of the various instream and riparian
biota and habitat scores. The below rating system was used for the riverine EIS assessment (Table 2.2).
Table 2.2. River EIS rating categories
None, Rating = 0
Low, Rating =1
Moderate, Rating =2
High, Rating =3
Very high, Rating =4

IMPORTANCE CATEGORY
Rarely sensitive to changes in water quality/hydrological regime
One or a few elements sensitive to changes in water quality/hydrological regime
Some elements sensitive to changes in water quality/hydrological regime
Many elements sensitive to changes in water quality/ hydrological regime
Very many elements sensitive to changes in water quality/ hydrological regime

The Wetland EIS tool was used to assess the ecological importance and sensitivity of the delineated
wetlands. The EIS scores for the wetlands within 500 m of the proposed site was determined as the
highest score amongst their EI scores, i.e. biodiversity maintenance, regulating services, and
provisioning and cultural services importance scores (calculated using the WET-Ecoservices Tool), and
their ES score (Kotze, et al., 2020). EIS scores were interpreted using the categories and descriptions
provided in Table 2.3 below.
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Table 2.3. Wetland EIS rating categories
IMPORTANCE CATEGORY
Very Low
0-0.79
Low
0.8 – 1.29
Moderately-Low
1.3 – 1.69
Moderate
1.7 – 2.29
Moderately-High
2.3 – 2.69
High
2.7 – 3.19
Very High
3.2 - 4.0

IMPACT AND RISK ASSESSMENT
The impacts and risks associated with the proposed development were assessed in accordance with
the NEMA’s Aquatic Biodiversity Protocol and the NWA Section 21 Risk Assessment Matrix,
respectively. These were broadly characterised into one of the four impact types described in Section
2.4.1, then assessed using the impact assessment criteria described in Section 2.4.2 and risk
assessment criteria in Section 2.4.3.
2.4.1

IMPACT CHARACTERISATION

River and wetland ecosystem impacts can be grouped into the following broad impact types:
 Direct ecosystem modification or destruction / loss impacts – This impact refers to the direct
physical destruction and/or modification of river or wetland vegetation communities, habitat
and associated biota. Such impacts may be attributed to a range of activities including
vegetation / habitat clearing (stripping / grubbing), earthworks (i.e. excavation and infilling)
and deep flooding by impoundments.
 Alteration of hydrological and geomorphological processes – This impact refers to all the
indirect impacts resulting from human activities within the watercourse or catchment that
alter hydrological and geomorphological processes i.e. rates of erosion and sedimentation.
This includes activities that:
(i)
Modify landcover characteristics that alter the quantity and pattern of catchment
runoff and sediment inputs e.g. earthworks, surface hardening, plantations, etc.; and
(ii)
Activities that regulate, reduce or increase flows e.g. impoundment / dams,
abstraction, return flows and decant flows; and activities alter wetland flow hydraulics
e.g. establishment of drains, flow canalisation, flow constrictions and flow diversions.
 Water pollution impacts – This impact refers to the alteration of the chemical and biological
characteristics of soil and water within watercourses and the associated ecological impacts.
In the context of this impact assessment, water quality is assessed in relation to changes to its
fitness for use (e.g. for domestic, recreational or agricultural purposes) and ability to maintain
the health of aquatic ecosystems. This impact includes a full spectrum of activities ranging
from direct inputs (e.g. spillages / point source discharges) through to diffuse source inputs
from land use activities that affects the quality of water entering watercourses (e.g. hazardous
substances handling, storage and transport; urban stormwater management; irrigation return
flows and acid mine drainage).
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2.4.2

Ecological connectivity and edge disturbance impacts – This impact refers to the alteration
of local and regional ecological processes resulting from the transformation of land and
disturbance within and/or surrounding a watercourse. Key ecological processes of relevance
in this regard include ecological connectivity and edge effects edge effects that are impacted
by habitat fragmentation, patch size reduction, increased alien invasive plant invasion, noise
pollution, vibrations, light pollution, and the occurrence of barriers to propagule and animal
movement.
IMPACT ASSESSMENT

CES has developed the following impact rating methodology which has been developed in line with
the Aquatic Biodiversity Protocol, as well as the content requirements of Appendix 6 and the impact
ratings required in Appendix 1 and 3 of the EIA Regulations (2014, as amended). This scale takes into
consideration the following variables:
 Nature: negative or positive impact on the environment.
 Type: direct, indirect and/or cumulative effect of impact on the environment.
 Significance: The criteria in Table 2.4 are used to determine the overall significance of an
activity. The impact effect (which includes duration; extent; consequence and probability) and
the reversibility/mitigation of the impact are then read off the significance matrix in order to
determine the overall significance of the issue. The overall significance is either negative or
positive and will be classified as low, moderate or high (Table 2.4).
 Consequence: the consequence scale is used in order to objectively evaluate how severe a
number of negative impacts might be on the issue under consideration, or how beneficial a
number of positive impacts might be on the issue under consideration.
 Extent: the spatial scale defines the physical extent of the impact.
 Duration: the temporal scale defines the significance of the impact at various time scales, as
an indication of the duration of the impact.
 Probability: the likelihood of impacts taking place as a result of project actions arising from
the various alternatives. There is no doubt that some impacts would occur (e.g. loss of
vegetation), but other impacts are not as likely to occur (e.g. vehicle accident), and may or
may not result from the proposed development and alternatives. Although some impacts may
have a severe effect, the likelihood of them occurring may affect their overall significance.
 Reversibility: The degree to which an environment can be returned to its original/partially
original state.
 Irreplaceable loss: The degree of irreplaceable loss which an impact may cause, e.g. loss of
non-regenerative vegetation or removal of rocky habitat or destruction of wetland.
 Mitigation potential: The degree of difficulty of reversing and/or mitigating the various
impacts ranges from very difficult to easily achievable. The four categories used are listed and
explained in Table 2.4 below. Both the practical feasibility of the measure, the potential cost
and the potential effectiveness is taken into consideration when determining the appropriate
degree of difficulty.
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Table 2.4: Impact rating criteria
CRITERIA
CATEGORIES
Negative
Overall
nature
Positive
Direct
Type

Indirect
Cumulative

Duration

Short term
Medium term
Long term
Permanent
Localised
Study area

Extent

Municipal
Regional
National
Slight

Consequence

Moderate
Severe/Beneficial
Definite

Impacts affect a small area of a few hectares in extent. Often only
a portion of the project area.
The proposed site and its immediate environments.
Impacts affect the municipality, or any towns within the
municipality.
Impacts affect the wider district municipality or the Eastern Cape
Province as a whole.
Impacts affect the entire country.
Slight impacts or benefits on the affected system(s) or party(ies).
Moderate impacts or benefits on the affected system(s) or
party(ies).
Severe impacts or benefits on the affected system(s) or party(ies).
More than 90% sure of a particular fact. Should have substantial
supportive data.
Over 70% sure of a particular fact, or of the likelihood of that
impact occurring.

Possible

Only over 40% sure of a particular fact, or of the likelihood of an
impact occurring.

Unsure

Less than 40% sure of a particular fact, or of the likelihood of an
impact occurring.

Reversible
Reversibility
Irreversible
Resource will not be
lost
Resource may be partly
lost
Resource will be lost
Easily achievable
Mitigation
Potential

Impacts which may result from a combination of impacts of this
project and similar related projects.
Less than 5 years.
Between 5-20 years.
More than 20 years.
Over 40 years or resulting in a permanent and lasting change that
will always be there.

Probable
Probability

Irreplaceable
Loss

DESCRIPTION
Beneficial/positive impact.
Detrimental/negative impact.
Direct interaction of an activity with the environment.
Impacts on the environment that are not a direct result of the
project or activity.

Achievable
Difficult
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The activity will lead to an impact that can be reversed provided
appropriate mitigation measures are implemented.
The activity will lead to an impact that is permanent regardless of
the implementation of mitigation measures.
The resource will not be lost/destroyed provided mitigation
measures are implemented.
The resource will be partially destroyed even though mitigation
measures are implemented.
The resource will be lost despite the implementation of mitigation
measures.
The impact can be easily, effectively and cost effectively
mitigated/reversed.
The impact can be effectively mitigated/reversed without much
difficulty or cost.
The impact could be mitigated/reversed but there will be some
difficultly in ensuring effectiveness and/or implementation, and
significant costs.
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CRITERIA

CATEGORIES
Very Difficult

Impact
Significance

2.4.3

Low
negative
Moderate
negative
High
negative

Low
positive
Moderate
positive
High
positive

DESCRIPTION
The impact could be mitigated/reversed but it would be very
difficult to ensure effectiveness, technically very challenging and
financially very costly.
Largely of HIGH mitigation potential, after considering the other
criteria.
Largely of MODERATE or partial mitigation potential after
considering the other criteria.
Largely of LOW mitigation potential after considering the other
criteria.

RISK ASSESSMENT MATRIX

Wetlands have been confirmed within 500m of the proposed development activities / site. Therefore,
the project activities are likely to constitute Section 21(c) and 21(i) water uses in terms of the NWA,
as described as follows:
 21(c) impeding or diverting the flow of water in a watercourse (relevant to the construction
occurring in close proximity to drainage lines); and
 21(i) altering the bed, banks, course or characteristics of a watercourse.
Low risk projects qualify for a General Authorisation (GA) in terms of Government Notice 509 for
Section 21(c) and 21(i) water uses. The Department of Water and Sanitation (DWS) have developed a
Risk Assessment Matrix to assess water risks associated with development activities. The tool uses the
following approach to calculating risk:
RISK = CONSEQUENCE X LIKELIHOOD
whereby:
CONSEQUENCE = SEVERITY + SPATIAL SCALE + DURATION
and
LIKELIHOOD = FREQUENCY OF ACTIVITY + FREQUENCY OF IMPACT + LEGAL ISSUES + DETECTION
The risk rating is used to determine the risk class, which in turn is used to determine the permitting
and management requirements (Table 2.5).
Table 2.5: Risk Assessment Rating Classes

RATING

CLASS

MANAGEMENT DESCRIPTION
Acceptable as is or consider requirement for mitigation. Impact
1 – 55
(L) Low Risk
to watercourses and resource quality small and easily mitigated.
Risk and impact on watercourses are notably and require
56 – 169 M) Moderate Risk mitigation measures on a higher level, which costs more and
require specialist input. Licence required.
Watercourse(s) impacts by the activity are such that they impose
170 – 300 (H) High Risk
a long-term threat on a large scale and lowering of the Reserve.
Licence required.
The key risk stressors associated with each of the four (4) impact groups / types considered were:
1. Direct ecosystem modification or destruction / loss impacts – Physical disturbance
2. Alteration of hydrological and geomorphological processes – Erosive surface runoff, sediment
and increased and/or reduced water inputs

CES Environmental and Social Advisory Services

20

Eskom Ganspan Pering 132 kV OHL, NC & NW

Watercourse and Wetland Assessment Report

3. Water pollution impacts – Chemical, organic and biological pollutants
4. Alteration of ecological connectivity and edge effect processes – Alien invasive plants, noise
pollution, dust pollution
For each of the above stressors, risk was assessed qualitatively using the DWS risk matrix tool. It is
important to note that the risk matrix also makes provision for the downgrading of risk to low in
borderline moderate/low cases subject to independent specialist motivation granted that (i) the initial
risk score is within twenty-five (25) risk points of the ‘Low’ class and that mitigation measures are
provided to support the reduction of risk. The tool was applied to the project for the highest risk
activities and watercourses was used to inform WUL requirements for the proposed development.

ASSUMPTIONS, LIMITATIONS AND GAPS IN KNOWLEDGE
This report is based on current available information and, as a result, the following limitations and
assumptions are implicit:

The report is based on a project description received from the client;

Species of Conservation Concern (SCC) are difficult to find and difficult to identify, thus species
described in this report do not comprise an exhaustive list. It is almost certain that additional
SCCs will be found during construction and operation of the development;

Sampling could only be carried out at one stage in the annual or seasonal cycle. The survey
was conducted outside of the flowering season of many species and therefore some early
flowering plants may not have been flowering. Consequently, some plant species may have
gone undetected. However, the time available in the field, and information gathered during
previous surveys, was sufficient to provide enough information to decide on the status of the
affected area.
The site and broader surroundings are heavily impacted by current and historical land uses,
including ongoing pedestrian traffic, illegal dumping, livestock grazing and runaway fires, as
well as historical mining operations (as evident in historical aerial imagery). Although some
wetlands may pre-date the mining operations, given the disturbed nature of the site, it was
assumed that wetlands falling within previously mined areas are artificial in nature and
originate from these man-made excavations.

CES Environmental and Social Advisory Services

21

Eskom Ganspan Pering 132 kV OHL, NC & NW

Watercourse and Wetland Assessment Report

3

DESCRIPTION OF THE BIOPHYSICAL ENVIRONMENT

This chapter provides a description of the affected environment within the vicinity of the proposed
development. This information is provided to assist the reader in understanding the possible effects
of the project on the environment within which it is proposed to be developed. This information has
been sourced from existing information available for the area. This chapter aims to provide the context
within which this assessment is being conducted.

DESKTOP ASSESSMENT
3.1.1

CLIMATE

The information provided herewith is based on the climate data for Pampierstad – the nearest urban
area in proximity to the project area. According to the Koppen Climate Classification, the climate for
Pampierstad is classified as ‘Bsh’ (Mid-Latitude Steppe and Desert Climate). The average annual
temperature is 19°C, with the warmest average temperatures recorded in January (25.7°C) and coldest
average temperatures recorded in July (10.9°C). Precipitation typically occurs in the summer months.
Approximately 447 mm of rain is received per year, with January receiving the highest average
precipitation (78.7 mm) and July receiving the lowest (2.5 mm) (Weatherbase, 2021). A summary of
the climate at Pampierstad is provided in Figure 3.1 below.

Figure 3.1: Climatic data for Pampierstad, Northern Cape (Meteoblue, 2021) .

3.1.2

TOPOGRAPHY

Vegetation types are influenced by a range of biotic and/or abiotic factors at different spatial and
temporal scales, which together influence the distribution, composition, structure, and diversity of
plant communities (Rodrigues et al., 2018). Among the abiotic factors influencing vegetation types,
topography (landform), geology, and soils are considered three of the major factors determining
habitat heterogeneity and species diversity. The topography of the broader area is relatively flat,
increasing slightly in elevation towards the west and east of the project area in Figure 3.2.
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Figure 3.2: Contour Map of the study area

3.1.3

GEOLOGY AND SOILS

The geology underlying the project area is characterised by a thick sequence of Quaternary age
sedimentary deposits, consisting of aeolian sand and calcrete. Two geological features, prominent on
aerial imagery, occur approximately 1-3 km west of the proposed development, including an outcrop
of Karoo Dolerite and Dwyka Group tillite, arenite, and mudstone (Figure 3.3).
The soils within the study site are classified as Calcic Luvisols (Figure 3.4). Luvisols are defined as, ‘soils
having an argic horizon with a cation exchange capacity (1 MNH4OAc at pH 7.0) equal to or greater
than 24 cmol (+) kg-1 clay, either starting within 100 cm from the soil surface, or within 200 cm from
the soil surface if the argic horizon is overlain by loamy sand or coarser textures throughout’ (ISRIC,
n.d.). According to the FAO Soils Portal, Calcic Luvisols are defined as “Luvisols having a calcic horizon
or concentrations of soft powdery lime within 125 cm of the surface when the weighted average
textural class is coarse, within 90 cm for medium textures, within 75 cm for fine textures”.
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Figure 3.3: Geology map of the study site

Figure 3.4: SOTER SAF Soil Map of the project area
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3.1.4

LAND USE AND COVER

According to the South African National Land-Cover (2018) spatial dataset, the majority of the project
area occurs within Natural Grassland, with the southern portion of the proposed 132 kV OHL occurring
within Low Shrubland. Scattered portions of Open Woodland (10-35%) occur within the Natural
Grassland portion of the project area. The proposed 132 kV OHL is bordered by Residential Formal
areas (Figure 3.5). The project area is located adjacent to the 5115 tertiary road and falls within an
Eskom servitude in which a number of existing powerlines occur. The site is bordered by residential
areas and is often utilised by local community members as a thorough fire and illegal dumping sites
which has resulted in the degradation of the vegetation within the project area. The site is also utilised
for livestock grazing. The Schmidtsdrif Thornveld vegetation of the site is homogenous (uniform) and
highly degraded due to frequent access by local community members, illegal dumping, and grazing by
livestock. A recent runaway fire also resulted in the loss of a large portion of the vegetation within the
project area.

Figure 3.5: South African National Land-Cover (SANLC, 2018) Map of the project area

3.1.5

TERRESTRIAL VEGETATION AND BIODIVERSITY INDICATORS

According to the SA VEGMAP (2018), the project area occurs within one (1) vegetation type Schmidtsdrif Thornveld (Figure 3.6). Schmidtsdrif Thornveld occurs on well-drained, shallow (<0.3 m),
soil typically underlain by Dwyka diamictites and Ecca shales of the Karoo Supergroup. It is
characterised by a closed shrubby thornveld dominated by Acacia mellifera (Senegalia mellifera) and
A. tortilis (Vachellia tortilis) as well as a matrix of grasses, bulbous and annual herbaceous plants.
Rainfall occurs in summer and autumn (MAP ±250) while winters are very dry (Rutherford et al., 2006).
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Figure 3.6: National Vegetation Map of the project site.

Schmidtsdrif Thornveld is classified as Least Concern (Skowno et al., 2019) and has a conservation
target of 16% (SA VEGMAP, 2018). However, only 0.2% of this vegetation type was statutorily
conserved when recorded by Rutherford et al. in 2006, while 13% was transformed for cultivation.
While National level vegetation maps have described broad vegetation types, local conditions, and
micro-habitats (rainfall, soil structure, rocky outcrops, etc.) can result in variations in plant
composition. As such, site surveys are critical for the verification of desktop findings and establishing
the baseline ecological conditions of a site.
During the site visit conducted on the 29th of April 2021, it was confirmed that the vegetation of the
study site is Schmidtsdrif Thornveld. The Schmidtsdrif Thornveld vegetation of the site is homogenous
(uniform) and highly degraded due to frequent access by local community members, illegal dumping,
and grazing by livestock. A recent runaway fire also resulted in the loss of a large portion of the
vegetation within the project area. Rather than a closed shrubby thornveld, the vegetation of the
study site was dominated by grass species such as Eragrostis obtusa, E. pallens, Enneapogon desvauxii,
E. cenchroides, Heteropogon contortus, Digitaria eriantha and Themeda triandra, amongst others,
with scattered small trees such as Senegalia mellifera, Vachellia tortilis, and Ziziphus mucronata.
Numerous naturalised exotic (alien) plant species were observed throughout the project area, with a
large bush clump dominated by species such as Prosopis glandulosa, Agave americana, and
Echinobivia cristata observed in the north-eastern portion of the project area.
The proposed development occurs on the boarder of the North West and Northern Cape Province as
such, both the North West Biodiversity Sector Plan (NWBSP, 2015) and the Northern Cape Critical
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Biodiversity Areas (CBA) Map (2016) has been considered in this section. The NWBSP (2015) is a
biodiversity and spatial planning tool which outlines areas containing important biodiversity needed
to meet national and provincial biodiversity targets. This is achieved by identifying a network of Critical
Biodiversity Areas (CBAs) and Ecological Support Areas (ESAs) in the province based on a systematic
biodiversity plan. In general, CBAs are described as natural or near-natural areas that are important
for preserving both biodiversity pattern and ecological process, whereas ESAs are semi-natural or
transformed areas that at least retain some ecological function.
More than half of the province is covered by CBAs (29.1%) and ESAs (27.6%) collectively, with the
remainder covered by Other Natural Areas (18%), areas with no natural habitat remaining (23%) and
a small portion covered by Protected Areas (2.3%). The Northern Cape CBA Map (2016) identifies
biodiversity priority areas, including CBAs and Ecological Support Areas (ESAs), which together with
protected areas provides an important spatial planning tool which ensures the persistence of viable
representative sample of all ecosystem types and species and the long-term ecological functioning at
the landscape level.
According to both the NWBSP (2015) and the Northern Cape CBA Map (2016), the proposed
development does not occur within a terrestrial CBA or an Ecological Support Area (ESA) (Figure 3.7
and Figure 3.8). However, the majority of the project area does occur within a ‘Other Natural Area”
(ONA) in terms of the Northern Cape CBA Map (2016) (Figure 3.8).

Figure 3.7: North West BSP (2015) Terrestrial CBAs within the project area
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Figure 3.8: Northern Cape Terrestrial CBA Map (2016)

3.1.6

VAALHARTS IRRIGATION SCHEME

The Vaalharts Irrigation Scheme is one of the largest irrigation schemes in the world covering 369.50
km2 in the Northern Cape Province. It is named after the Vaal River and the Harts River, the Vaal River
being its major tributary. Water from a diversion weir in the Vaal River, near Warrenton, flows through
a 1 176 km long network of canals. This system provides irrigation water to a total of 39 820 ha
scheduled land, industrial water to six towns and other industrial water users. The preparation for the
Vaal-Harts project started during 1926/27 when a Committee was appointed to assess the
unemployment issue amongst local farmers. In November 1933 the committee recommended that
the Vaal-Harts project and the Loskop irrigation system be initiated.
The Rand Water Board together with Government decided to build a dam where the Vaal River and
the Wilge River unite. The Government approved the building of the dam with the intention that water
be stored for the Vaal-Harts project. The Department took over surrounding properties and divided
them into blocks which were marked alphabetically from the town of Jan Kemp (south) to Magogong
(north). The first 80 farms were ready by 1938 and applications were received. A committee was
appointed to receive and select applications.
The committee consisted of a chairman which were a superintendent of the irrigation scheme, a
secretary which were an official of the trial lessee department, a regional representative and a
member of the District Land Board and the Regional Manager of the Land Department. Applicants
younger than 50 years with dependants were preferred above unmarried applicants. Blocks A and B
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were the first farms which were allocated. The numbers of the blocks were written on cards and were
placed in a holder. Successful applicants were notified through the Lands Department to announce
themselves at their offices in Anadalusia (Jan Kemp). They had to extract a numbered card from the
holder to determine which farm will belong to them. Successful applicants were supplied with a team
of donkeys, two milk cows, a wagon, harness, plough, weed plough, small apparatus, seeds and
fertilizer. Farmers were appointed on a trial basis for four years. Trial farmers had to compensate part
of their harvest income to the Government for usage of the land. Farmers on trial basis were not
allowed to hire farm labourers. Donkeys were used by the farmers for ploughing, pulling of equipment,
removal of logs and for general farm work.
Today there are altogether 126 kilometre supply canals and 540 kilometre backbone canals, all of
them reinforced with cement. Bloemhof Dam consists out of 1 264 million cubic water which totals 50
% of the water of the Vaal Dam. The dam wall was designed so that it can be raised with three meters
which will then consist of 275 million cubic meters of water. The Vaalharts irrigation scheme is
distinguished through the steady planning of the channelized system because the main section of the
irrigation area is a continuous canal with a constant descent. The canal is 32 kilometres in length and
approximately six to eleven kilometres wide.
3.1.7

DRAINAGE AND RIVER ECOSYSTEM CONTEXT

The proposed development falls within Quaternary Catchment C33A, which drains the Harts River, a
tributary of the Vaal River, and falls entirely within the Vaal Water Management Area (WMA 5) (Figure
3.10). The Harts River flows in a south-westerly direction, approximately 2 km to the east of the
powerline. The reach has been assigned a ‘Critically Endangered’ ecosystem threat status in terms of
the National Biodiversity Assessment (NBA, 2018). Critically Endangered ecosystems are ecosystem
types that have very little of their original extent (measured as area, length or volume) left in natural
or near-natural condition. Most of the ecosystem type has been heavily, severely or critically modified
from its natural state. Any further loss of natural habitat or deterioration in condition of the remaining
healthy examples of these ecosystem types must be avoided, and the remaining healthy examples
should be the focus of urgent conservation action (Nel & Driver, 2012). According to the NBA (2018),
the Present Ecological State (PES) of the Harts River reach closest to the proposed powerline ranges
from “C: Moderately Modified” to “D: Largely Modified”, i.e. a moderate to large change in ecosystem
processes and loss of natural habitat and biota and has occurred. The Harts River is not categorised as
a River FEPA in terms of the National Freshwater Ecosystem Priority Areas (NFEPA) project (2014).
3.1.8

WETLAND ECOSYSTEM CONTEXT

According to available spatial data, the proposed development does not occur within 100 m of a
watercourse (NFEPA River (2011/14) or non-perennial rivers) or within 500 m of a NBA (2018) or
NFEPA (2011/14) wetland (Error! Reference source not found.). However, the National Wetland Map
Version 5 (NWMv5) indicates that the broader area is populated by scattered depressions, seeps and
channelled valley bottom (CVB) wetlands of the Eastern Kalahari Bushveld Bioregion (Error! Reference
source not found.). Numerous artificial canals and reservoirs are found to the east of the proposed
development site, which form part of the Vaalharts Irrigation Scheme (Error! Reference source not
found.)
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Figure 3.9: Surface water features affected by the proposed development.

3.1.9 AQUATIC CRITICAL BIODIVERSITY AREAS
The Northern Cape CBA Map (2016) does not include spatial data relating to aquatic CBAs. However,
according to the North West BSP (2015), the proposed development does not occur within an aquatic
CBA or ESA (Figure 3.10). The aquatic sensitivity of the proposed site is classified as LOW in the
Screening Report.
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Figure 3.10: North West BSP (2015) Aquatic CBAs within the project area

SITE ASSESSMENT
Although not recorded in the NFEPA (2014) and NBA (2018) spatial datasets, eight assessment units
(W1-8) were identified on site within 500 m of the proposed powerline, including two drainage line
crossings and six possible depression wetlands (Figure 3.11).
Historical aerial imagery, as well as the land use map (Figure 3.5), suggest that quarrying occurred
within the proposed development site. The locations of these old mining quarries more-or-less
correspond to the locations of some of the wetlands assessed on site. This is supported by on-site
evidence of historical mining, including excavations, excavated debris (rock slabs, gravel, etc.) and
material stockpiles. Excavations are man-made depressions, created by digging out and removing
materials from the ground (Ollis, et al., 2013), identifiable by abrupt, vertically-cut changes in the local
topography. Based on the available evidence, it is possible that either the wetlands originated from
the old mining quarries (i.e. artificially-created), or at very least, that previously-natural wetlands were
heavily impacted by the historical mining operations and were transformed from natural to artificial.
The latter is assumed for the purposes of this study, pending further confirmation of additional (pre2003) historical aerial imagery. Delineation maps of the units, along with a time series of aerial
photographs (2003, 2011, 2013 and 2018), have been provided in Figure 3.12 – Figure 3.18 below.
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Figure 3.11: Assessment units potentially affected by the proposed development.
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3.2.1

WETLAND CLASSIFICATION, DELINEATION AND HABITAT CHARACTERISTICS

Units W1 and W2 are located approximately 100-200 m to the west of the proposed powerline on the
outskirts of the Lower Majeakgoro Township (Figure 3.12 and Figure 3.13). The units fall adjacent to
historical mining operations (see 2003 and 2011 imagery) and experience periodic flooding (see 2003,
2011 and 2016 imagery). The site visit confirmed that the units are currently used as illegal dumping
sites, with little to no evidence of natural wetland features. The lowest lying section of unit W1 is
characterised by shallow (<25 cm) yellow to light brown sandy soils, without mottles, with small
gravel-sized stones and a moderate abundance of herbaceous cover. The edge of the W1 excavation
is characterised by uniform dark brown loamy sand, without mottles, reaching a depth of 50 cm and
vegetation comprised of Eragrostis spp., Vachellia karroo and Helichrysum sp. Although the area
experiences temporary saturation, it is unable to support wetland vegetation communities due to the
shallow soils and underlying impervious rock layer.
Soils in the lowest lying area of unit W2 ranged from a dark grey brown clay loam (without mottles) in
the 0-20 cm horizon to a firmer dark grey brown clay (without mottles) between 20-40 cm, before
striking a weathered rock layer at 50 cm. In some low lying areas, a medium brown sand and light
brown sand was found at 0-10 cm and 40-50 cm, respectively. Other low lying areas, with notably
shallower soils, had a 0-10 cm horizon of dark grey brown clay loam (without mottles), which
transitioned to light brown loamy sand in the 10-20 cm horizon, before reaching the weathered rock
layer at a depth of 25 cm. These areas are vegetated by a sparse herbaceous cover. The north-western
edge of the W2 excavation is characterised by a clumpy Schoenoplectus sp. sedgeland, with dark grey
brown loamy sands (without mottles) in the 0-20 cm soil horizon, which transitions to a lighter brown
sand at 30 cm, then light brown yellow sand in the 40-50 cm horizon. The north-eastern edge is
characterised by a 1.5 m high, vertical erosion wall, suggesting historical excavation, with a soil profile
made up of a uniform brown sandy loam 0-50 cm horizon and a rocky light brown sand horizon below
50 cm. This edge is vegetated with Eragrostis spp., Vachellia karroo and Opuntia ficus-indica. Unit W2
is largely impacted by illegal dumping, which includes broken glass bottles, plastic packets, cardboard
boxes, used diapers and other domestic waste.
Unit W3 is located along the 5115 tertiary road and falls underneath Alternative 1 of proposed
powerline, 75 m south-east of Alternative 2 (Figure 3.14). The unit is entirely devoid of vegetation and
is primarily covered by excavated debris, such as stones, large rocks and slabs of rock. Standing water,
with an approximate depth of 50 cm, has accumulated along the lowest lying area of the excavation.
Soils along the edge of the open water are characterised by a dark to medium grey muddy sandy loam,
without mottles, to a depth of 50 cm. Soils along the edge of the excavation are characterised by a
uniform dark brown grey loamy sand, with gravel-sized stones and without mottles, to a depth of 50
cm.
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Figure 3.12: Delineation and time-series map of unit W1.
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Figure 3.13: Delineation and time-series map of unit W2.
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Figure 3.14: Delineation and time-series map of unit W3.
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Unit W4 is a drainage line, originating from a stormwater channel running parallel to the 5115 tertiary
road, passing through a two-pipe culvert across the road and continuing for approximately 75 m
before the banks level out with the surrounding landscape (Figure 3.15). Upstream of the road
crossing, the unit is partially vegetated by Eragrostis sp. within the channel and along its banks. The
surrounding upstream area also includes a moderate to high abundance of Tagetes minuta and a low
abundance of milkweed. Downstream of the crossing, the bed of the unit is mostly bare, with
Eragrostis sp., Bidens pilosa and T. minuta dominating the banks.
Unit W5 is a shallow depression, located approximately 175 m west of the proposed powerline, on
the opposite site of the 5115 tertiary road (Figure 3.16). The lowest point of the depression is mostly
bare, with a sparse, short grassy layer, scattered large stones and shallow (<20 cm) brown sandy soils.
Although the historical imagery (2016 and 2018) suggest that the unit is susceptible to periods of
inundation, insufficient onsite evidence suggests that the unit can support natural wetland conditions.
Unit W6 falls 100-250 m west of the proposed powerline and drains via a drainage line (unit W7)
through a one-pipe culvert across the 5115 tertiary road (Figure 3.17). Unit W7 crosses the proposed
powerline, approximately 100 m downstream of the road crossing, before its banks level out with the
surrounding landscape. Unit W6 is characterised by a permanently-inundated low point, with
approximately 25 cm of standing water covering a hard rock layer. The soils along the permanent wet
zone are characterised by a medium grey muddy, loamy clay (without mottles) to a depth of 50 cm.
This transitions abruptly to a shallow (10 cm) brown loamy sand / sandy loam, without mottles and
with abundant gravel and stones. At the time of the site visit in July 2021, a 1.5 cm icy layer was
observed covering the standing water and a salty odour was detected. The lowest point is completely
devoid of vegetation and marked by an abrupt break in slope along the hard rock south-eastern edge
of the standing water, suggesting historical excavation. The surrounding terrestrial area is sparsely- to
moderately-vegetated by V. karroo, T. minuta and thorny succulents.
The inlet of the unit W7 culvert is overgrown with B. pilosa, T. minuta and V. karroo, whereas the
outlet is sparsely vegetated with V. karroo, Eragrostis spp. and Melinis repens within the channel and
along the banks of the drainage line.
Unit W8 is located more than 300 m west of the end of the proposed powerline on the opposite side
of the 5115 tertiary road (Figure 3.18). The lowest point is characterised by dark brown sandy loam
soils (without mottles) to a maximum depth of 30 cm, with a high abundance of short grassy cover.
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Figure 3.15: Delineation and time-series map of unit W4.
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Figure 3.16: Delineation and time-series map of unit W5.
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Figure 3.17: Delineation and time-series map of unit W6 and W7.
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Figure 3.18: Delineation and time-series map of unit W8.
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3.2.2

PRESENT ECOLOGICAL STATE

The results of the WET-Health assessment are summarised in below (Table 3.1). Of the six wetland
units, four are in a critically-modified condition (PES Classes E/F), one is in a largely-modified condition
(PES Class D) and one is in a fair condition (PES Class C) (Table 3.1). Units W1-3, W5 and W6 have been
transformed by historical mining operations, as evident by the abrupt, vertically cut edges of these
units and excavated debris littered across the units. These units are further impacted by ongoing illegal
dumping of solid waste directly into the units. Other catchment impacts include formal and informal
urban residential development. Unit W8 is the least impacted, with much of the unit and surrounding
catchment comprised of semi-natural land cover, with limited mining and urban impacts.
Table 3.1: Present Ecological State (PES) of the wetlands
HYDROLOGY
GEOMORPHOLOGY WATER QUALITY
UNIT
IMPACT RATING
IMPACT SCORE
IMPACT SCORE
W1
6.9
7.4
4.8
W2
7.9
8.2
5.4
W3
8.6
9.0
4.8
W5
5.9
6.2
2.5
W6
8.6
9.0
4.8
W8
3.5
4.0
1.3

VEGETATION
IMPACT SCORE
7.2
8.2
8.5
6.7
8.9
5.2

OVERALL PES
SCORE & RATING
6.7 (E)
7.6 (E)
8.0 (F)
5.4 (D)
8.1 (F)
3.5 (C)

The PES for the drainage lines (W4 and W7) were assessed using the River Index of Habitat Integrity
(IHI) tool, assessing both the instream and riparian habitats. The habitat integrity of the drainage lines
were both scored as “Fair” (PES Class C), with only a few low existing impacts (Table 3.2). These
impacts include flow and channel modifications at the road crossing, scattered alien and weedy
vegetation along the banks of the channels, and physical and chemical modifications as a result of
stormwater runoff from the 5115 tertiary road.
Table 3.2: Summary results of the river IHI assessment
INSTREAM IHI
RIPARIAN IHI
UNIT
SCORE
CLASS
SCORE
CLASS
W4
2.04
C/B
3.30
C
W7
2.29
C/B
3.04
C

3.2.3

SCORE
2.54
2.59

OVERALL PES
CLASS
C: Fair
C: Fair

ECOSYSTEM SERVICES

Ecosystem services were assessed for all watercourse units using the WET-Ecoservices Tool. The
overall importance scores for the goods and services provided by the units are illustrated below (Table
3.3). The rating of the extent to which a benefit is being supplied for each ecosystem service is also
listed. The majority of the ecosystem services were rated as very low in terms of their overall
importance. In some of the units, a few ecosystem services were scored slightly better than others,
but were still rated as low, including sediment trapping, as well as cultivated foods. The low ratings
were generally attributed to a relatively low supply of sediment trapping services (despite a relatively
high demand) and a relatively low demand for cultivated foods (despite a relatively high supply). For
example, sediment trapping was rated low in units W1 and W2 because the units are depressions with
limited to no connectivity to the stream network, thus limiting the potential supply of these services
to downstream users, despite the relatively high demand for these services in an urban-dominated
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catchment. Units W4 and W7 scored slightly better in this regard because these units are drainage
lines with better connectivity to the stream network. However, given their ephemeral nature, these
drainage lines still only scored low in terms of their sediment and nutrient trapping services. On the
other hand, although the units (W1, W4, W5, W7 and W8) have some potential for cultivation, the
demand for this service is low because of the low reliance of the local community on these units for
cultivation. Biodiversity maintenance services were scored very low for all units (Table 3.3). This is
attributed to the following:
 Sparse vegetation cover in the artificial wetlands;
 No noteworthy biodiversity features present within the units;
 Low species and habitat diversity; and
 Species present indicate disturbance and early successional stages.

Cultural Provisioning
services
services

Regulating and supporting
services

Table 3.3: Ecosystem Services provided by watercourse units
ECOSYSTEM SERVICE
Flood attenuation
Stream flow regulation
Sediment trapping
Erosion control
Phosphate assimilation
Nitrate assimilation
Toxicant assimilation
Carbon storage
Biodiversity maintenance
Water for human use
Harvestable resources
Food for livestock
Cultivated foods

W1

W2

W3

W4

W5

W6

W7

W8

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

-

0.0 (VL)

0.0 (VL)

-

0.0 (VL)

0.8 (L)

0.8 (L)

0.8 (VL)

1.2 (L)

0.4 (VL)

0.4 (VL)

1.2 (L)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.1 (VL)

0.4 (VL)

0.2 (VL)

0.9 (L)

0.0 (VL)

0.0 (VL)

0.9 (L)

0.0 (VL)

0.3 (VL)

0.4 (VL)

0.5 (VL)

1.0 (L)

0.0 (VL)

0.0 (VL)

1.0 (L)

0.0 (VL)

0.4 (VL)

0.4 (VL)

0.4 (VL)

0.9 (L)

0.0 (VL)

0.0 (VL)

0.9 (L)

0.0 (VL)

0.0 (VL)

0.4 (VL)

0.3 (VL)

0.8 (VL)

0.0 (VL)

0.5 (VL)

0.8 (VL)

0.0 (VL)

0.0 (VL)
0.0 (VL)
0.0 (VL)
0.0 (VL)

0.0 (VL)
0.0 (VL)
0.0 (VL)
0.0 (VL)

0.0 (VL)
0.0 (VL)
0.0 (VL)
0.0 (VL)

0.4 (VL)
0.0 (VL)
0.0 (VL)
0.5 (VL)

0.0 (VL)
0.0 (VL)
0.0 (VL)
0.0 (VL)

0.0 (VL)
0.0 (VL)
0.0 (VL)
0.0 (VL)

0.4 (VL)
0.0 (VL)
0.0 (VL)
0.5 (VL)

0.0 (VL)
0.0 (VL)
0.0 (VL)
0.5 (VL)

1.3 (L)

0.8 (VL)

0.0 (VL)

1.0 (L)

1.3 (L)

0.0 (VL)

1.0 (L)

1.3 (L)

Tourism and Recreation
Education and Research

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

Cultural and Spiritual

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)

0.0 (VL)
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4

SITE SENSITIVITY
ECOLOGICAL IMPORTANCE AND SENSITIVITY (EIS) ASSESSMENT

This section discusses the results of the Ecological Importance and Sensitivity (EIS) assessments. The
drainage lines (W4 and W7) were assessed using the Riverine EIS tool, whereas the artificial wetlands
were assessed using the Wetland EIS tool. Of the eight units, W1, W5 and W8 scored moderately-low,
with a marginally higher ecological importance score compared to the other units. This is attributed
to their provisioning ecosystem services (cultivated foods) scores. Units W2, W3 and W6 scored low,
with their integrated EIS scores linked to their low respective ecological sensitivities, attributed to
their low vulnerability to erosion and edge disturbances. Units W4 and W7 also scored low in terms
of their integrated EIS, primarily due to the low importance and sensitivity of their riparian and
instream biota. The EIS assessment results are summarised in Table 4.1 below. A sensitivity map
(Figure 4.1 below) was developed based on the above EIS ratings.
Table 4.1: Summary of EIS scores and ratings
ECOLOGICAL
ECOLOGICAL
UNIT
IMPORTANCE SCORE
SENSITIVITY
W1
1.3
1.2
W2
0.8
1.2
W3
0.8
0.9
W4
W5
1.3
1.0
W6
0.5
0.9
W7
W8
1.3
1.0
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INTEGRATED EIS
SCORE
1.3
1.2
0.9
0.5
1.3
0.9
0.5
1.3

INTEGRATED EIS
RATING
Moderately-low
Low
Low
Low
Moderately-low
Low
Low
Moderately-low
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Figure 4.1: Ecological Importance and Sensitivity (EIS) map of the proposed development site.
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5

IMPACT AND RISK ASSESSMENT

Impacts that could be a direct or indirect result of the proposed activity were identified for the
Construction and Operational Phase. These included the consideration of direct, indirect and
cumulative impacts that may occur, and also considers the no-go or existing impacts.
An impact assessment was conducted, using the methodology outlined in Section 2.4.2 and the data
collected during the desktop and site assessments, for the construction and operation phases of the
proposed development, as well as for the no-go alternative. A breakdown of the assessment and
mitigation measures is presented in Table 5.1.
Similarly, the risk assessment was conducted, using the methodology outlined in Section 2.4.3, for all
phases of the proposed development. A breakdown of the risk assessment is provided in Table 5.2.
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MITIGATION
POTENTIAL

IRREPLACEABLE
LOSS

REVERSIBILITY

PROBABILITY

DURATION

EXTENT

CONSEQUENCE

SOURCE OF ISSUE

TYPE

POTENTIAL
ISSUE

NATURE

Table 5.1: Impacts and mitigation measures for all phases of the proposed development.
SIGNIFICANCE
WITHOUT
MITIGATION

MITIGATION MEASURES

SIGNIFICANCE
WITH
MITIGATION

Direct
ecosystem
modification or
destruction
/
loss impacts

During
the
construction
phase, vegetation clearance,
construction vehicle traffic
and earthworks may result in
the temporary disturbance of
units W1, W2, W3, W4, W6
and W7.

Negative

Direct

Slight

Localised

Medium-term

Probable

Reversible

Resource will not be lost

Achievable

LOW -

Alteration
of
hydrological
and
geomorphological
processes

During
the
construction
phase, the clearance of
vegetation and compaction of
soil may result in increased
run-off and erosion, altering
hydrological
and
geomorphological processes.

Negative

Indirect

Slight

Study area

Medium-term

Probable

Reversible

Resource will not be
lost

Achievable

CONSTRUCTION PHASE

LOW -
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Avoid/prevent impact:

Powerlines should span the extent of
watercourses where possible.

Pylons should not be placed within 32 m
of watercourses.

All construction phase access and
haulage roads must avoid the delineated
watercourses and buffer zones. As far as
practically possible, existing roads and
dirt tracks should be used to access the
construction sites if such access routes
avoid watercourses.
Minimize/reduce impact:
•
Construction activities should be
undertaken during the driest part of the
year to minimize erosion and
downstream sedimentation due to
excavation, etc.

Eskom Ganspan Pering 132 kV OHL, NC & NW

LOW -

LOW -

MITIGATION
POTENTIAL

IRREPLACEABLE
LOSS

REVERSIBILITY

PROBABILITY

DURATION

EXTENT

CONSEQUENCE

SOURCE OF ISSUE

TYPE

POTENTIAL
ISSUE

NATURE
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SIGNIFICANCE
WITHOUT
MITIGATION

MITIGATION MEASURES

•
Achievable

Resource will not be lost

Reversible

Probable

Medium-term

Study area

Slight

Direct, indirect

Ecological
connectivity
and
edge
disturbance
impacts

During
the
construction
phase, vegetation clearance,
construction vehicle traffic
and earthworks may reduce
ecological connectivity and
disturb
the
watercourse/terrestrial edge.

Negative

•

•
LOW •

Appropriate stormwater management
must
be
implemented
during
construction to control run-off,
minimize erosion and trap sediment.
Such measures include the installation
of sediment fences, earthen / sand bag
barriers at regular intervals.
Vegetation clearing must be kept a
minimum and only to the site footprint.
Stockpiles must be monitored for
erosion and mobilisation of materials
towards watercourses.
Stockpiles must not exceed 1.5m in
height. Stockpiles must be covered
during windy periods.

Remediate/rehabilitate impact:
•
Disturbed areas must be monitored for
erosion and these must be rehabilitated.
•
All trenches/excavations must be
backfilled and all disturbed areas
backfilled, compacted and revegetated,
where applicable.
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SIGNIFICANCE
WITH
MITIGATION

LOW -

MITIGATION
POTENTIAL
Achievable

IRREPLACEABLE
LOSS
Resource will not be lost

REVERSIBILITY
Reversible

PROBABILITY
May occur

DURATION
Long-term

EXTENT
Study area

CONSEQUENCE

TYPE

Slight

During
the
construction
phase, accidental spillages of
wet concrete and chemical /
hazardous substances may
result in soil and groundwater
contamination,
adversely
affecting
the
aquatic
ecosystems in the broader
area.

Direct, indirect

Water pollution
impacts

SOURCE OF ISSUE

Negative

POTENTIAL
ISSUE

NATURE

Watercourse and Wetland Assessment Report

SIGNIFICANCE
WITHOUT
MITIGATION

LOW -

MITIGATION MEASURES

Avoid/prevent impact:
•
No concrete mixing must take place
within of any watercourse.
•
No machinery must be parked overnight
within 50 m of the rivers/wetlands.
•
All stationary machinery must be
equipped with a drip tray to retain any
oil leaks.
•
Chemicals used for construction must be
stored safely on bunded surfaces in the
construction site camp.
•
No ablution facilities must be located
within 50 m of any river or wetland
system.
•
Chemical toilets must be regularly
maintained/ serviced to prevent ground
or surface water pollution.
•
Any hazardous substances/waste must
be stored in impermeable bunded areas
or secondary containers 110% the
volume of the contents within it.
•
All general waste and refuse must be
removed from site and disposed and
windproof temporary storage area
before being disposed of at a registered
landfill site.
Remediate/rehabilitate impact:
•
Emergency plans must be in place in
case of spillages onto bare soil or within
water courses.
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SIGNIFICANCE
WITH
MITIGATION

LOW -

MITIGATION
POTENTIAL

IRREPLACEABLE
LOSS

REVERSIBILITY

PROBABILITY

DURATION

EXTENT

CONSEQUENCE

SOURCE OF ISSUE

TYPE

POTENTIAL
ISSUE

NATURE
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SIGNIFICANCE
WITHOUT
MITIGATION

MITIGATION MEASURES

SIGNIFICANCE
WITH
MITIGATION

Achievable

Resource will not be lost

Reversible

May occur

Permanent

Localised

Slight

During the operational phase,
localised altered flow patterns
may occur around the
powerline pylons. This may
indirectly result in increased
run-off,
erosion
and
sedimentation.

Indirect

Alteration
of
hydrological
and
geomorphological
processes

Negative

OPERATIONAL PHASE

LOW -

Minimize/reduce impact:
•
All operational phase service roads must
avoid the delineated watercourses and
buffer zones. As far as practically
possible, existing roads and dirt tracks
should be used as maintenance roads if
such access routes avoid watercourses.
•
Stormwater measures must be installed
at pylon sites.
•
Stormwater infrastructure must be
maintained
and
monitored
for
effectiveness with respect to controlling
and
minimising
erosion
and
sedimentation of watercourses.

VERY LOW -
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Achievable

Resource will not
be lost

Reversible

May occur

Long-term

Study area

Slight

During the operational phase,
inadequate rehabilitation of
disturbed areas may lead to
the reduction of ecological
connectivity and degradation
of
the
surrounding
environment.

Indirect

Ecological
connectivity
and
edge
disturbance
impacts

Negative

Remediate/rehabilitate impact:
•
The site must be monitored for erosion
and should be rehabilitated where
applicable.

LOW -

Remediate/rehabilitate impact:
•
Disturbed areas should be rehabilitated
and re-vegetated.

Eskom Ganspan Pering 132 kV OHL, NC & NW

VERY LOW -

MITIGATION
POTENTIAL
Achievable

IRREPLACEABLE
LOSS
Resource may be partially lost

REVERSIBILITY
Reversible

PROBABILITY
May occur

DURATION
Long term

EXTENT
Localised

CONSEQUENCE

TYPE

Slight

During the operational phase,
routine maintenance may
lead to the introduction of
chemical
/
hazardous
substances
into
the
watercourse, soil and/or
groundwater,
adversely
affecting
the
aquatic
ecosystems in the broader
area.

Indirect

Water pollution
impacts

SOURCE OF ISSUE

Negative

POTENTIAL
ISSUE

NATURE
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SIGNIFICANCE
WITHOUT
MITIGATION

LOW -

MITIGATION MEASURES

Avoid/prevent impact:
•
No machinery must be parked overnight
within 50m of the rivers/wetlands.
•
All stationary machinery must be
equipped with a drip tray to retain any
oil leaks.
•
Any hazardous substances/waste must
be stored in impermeable bunded areas
or secondary containers 110% the
volume of the contents within it.
•
All general waste and refuse must be
removed from site and disposed and
windproof temporary storage area
before being disposed of at a registered
landfill site.

SIGNIFICANCE
WITH
MITIGATION

VERY LOW -
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Difficult

Resource may be
partially lost

Reversible

Definite

Long term

Study area

Slight

Indirect

NO-GO ALTERNATIVE
Should the project not
proceed then the current land
use will remain the same. The
Status-quo
site is highly degraded and
maintained
current impacts are likely to
persist.

Negative

Remediate/rehabilitate impact:
•
Emergency plans must be in place in
case of spillages onto bare soil or within
water courses.

LOW -
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No mitigation measures are proposed for
the no-go alternative.

LOW -
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1

5

1

10

42.5

90-100

1.5

1

1.5

1.5

1.375

2

2

5.375

1

3

5

1

10

53.75

90-100

During the construction
phase,
vegetation
clearance, construction
vehicle
traffic
and
earthworks may reduce
ecological connectivity
and
disturb
the
watercourse/terrestrial
edge.

1

1

1

1

1

2

2

5

1

3

5

1

10

50

90-100

During the construction
phase,
accidental
spillages of wet concrete
and chemical / hazardous
substances may result in
soil and groundwater
contamination, adversely
affecting the aquatic
ecosystems
in
the
broader area.

1

1.5

1

1.5

1.25

1.5

2.5

5.25

1

2

5

2

10

52.5

90-100

Minimize/reduce impact:
•
Construction activities should be undertaken during the
driest part of the year to minimize erosion and
downstream sedimentation due to excavation, etc.
•
Appropriate stormwater structures must be
implemented during construction to control run-off and
minimize erosion.
•
Vegetation clearing must be kept a minimum and only to
the site footprint.
•
Erosion controls and sediment trapping measures must
be put in place.
•
Stockpiles must be monitored for erosion and
mobilisation of materials towards watercourses.
•
Stockpiles must not exceed 1.5m in height. Stockpiles
must be covered during windy periods.
Remediate/rehabilitate impact:
•
Disturbed areas must be monitored for erosion channels
and these must be rehabilitated.
•
All trenches/excavations must be backfilled and all
disturbed areas backfilled, compacted and revegetated,
where applicable.
Avoid/prevent impact:
•
No concrete mixing must take place within of any
watercourse.
•
No machinery must be parked overnight within 50 m of
the rivers/wetlands.
•
All stationary machinery must be equipped with a drip
tray to retain any oil leaks.
•
Chemicals used for construction must be stored safely on
bunded surfaces in the construction site camp.
•
No ablution facilities must be located within 50 m of any
river or wetland system.
•
Chemical toilets must be regularly maintained/ serviced
to prevent ground or surface water pollution.
•
Any hazardous substances/waste must be stored in
impermeable bunded areas or secondary containers
110% the volume of the contents within it.
•
All general waste and refuse must be removed from site
and disposed and windproof temporary storage area
before being disposed of at a registered landfill site.
Remediate/rehabilitate impact:
•
Emergency plans must be in place in case of spillages
onto bare soil or within water courses.
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PES AND EIS OF WATERCOURSE

CONTROL MEASURES

CONFIDENCE LEVEL

RISK RATING

SIGNIFICANCE

LIKELIHOOD

DETECTION

LEGAL ISSUES

FREQUENCY OF IMPACT
3

LOW RISK

4.25

EIS = 0.51.2 (Low)

LOW RISK

2

FREQUENCY OF ACTIVITY

CONSEQUENCE

DURATION

SPATIAL SCALE
1

EIS = 0.51.2 (Low)

LOW RISK

1.25

LOW RISK

1

SEVERITY

BIOTA

PHYSICO & CHEMICAL (WATER QUALITY)

FLOW REGIME

HABITAT (GEOMORPH + VEGETATION)
1.5

Avoid/prevent impact:

Powerlines should span the extent of watercourses
where possible.

Pylons should not be placed within 32 m of
watercourses.

EIS = 0.51.2 (Low)

LOW RISK

Accidental spillages of
wet
concrete
and
chemical / hazardous
substances

1

LOW RISK

Clearance
of
vegetation
and
compaction of soil

Clearance of vegetation
during site preparation.
Excavation, infilling and
shaping of landscape.
Disturbance
of
vegetation and soil by
construction
vehicle
traffic.

Preparation, storage
and transportation of
construction
materials. Potential
oil
leaks
from
construction vehicles
and equipment

IMPACT

ASPECT

Vegetation clearance,
construction vehicle
traffic
and
earthworks

Clearance of vegetation
during site preparation.
Excavation, infilling and
shaping of landscape.
Disturbance
of
vegetation
by
construction
vehicle
traffic.

1.5

LOW RISK

4

CONSTRUCTION PHASE

2

Clearance of vegetation
during site preparation.
Excavation, infilling and
shaping of landscape.

During the construction
phase,
vegetation
clearance, construction
vehicle
traffic
and
earthworks may result in
the
temporary
disturbance of units W1,
W2, W3, W4, W6 and W7.
During the construction
phase, the clearance of
vegetation
and
compaction of soil may
result in increased run-off
and erosion, altering
hydrological
and
geomorphological
processes.

LOW RISK

Vegetation clearance
and
earthworks,
including excavation
and infilling

1

3

ACTIVITY

PHASES

NO.

SEVERITY

BORDERLINE LOW MODERATE RATING CLASSES

Table 5.2: Risk scores and ratings for construction and operational phases of the proposed development.

EIS = 0.51.2 (Low)
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1.5

1

1.5

1.25

1.5

3

2

5.875

4.75

1

1

1

1

1

1

5

5

5

1

1

2

8

8

9

46

47

42.75

90-100

Remediate/rehabilitate impact:
•
The site must be monitored for erosion and should be
rehabilitated where applicable.

90-100

Remediate/rehabilitate impact:
•
Disturbed areas should be rehabilitated and revegetated.

Avoid/prevent impact:
•
No machinery must be parked overnight within 50m of
the rivers/wetlands.
•
All stationary machinery must be equipped with a drip
tray to retain any oil leaks.
•
Any hazardous substances/waste must be stored in
impermeable bunded areas or secondary containers
110% the volume of the contents within it.
•
All general waste and refuse must be removed from site
and disposed and windproof temporary storage area
before being disposed of at a registered landfill site.
Remediate/rehabilitate impact:
•
Emergency plans must be in place in case of spillages
onto bare soil or within water courses.
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90-100

RISK RATING

SIGNIFICANCE

LIKELIHOOD

DETECTION

LEGAL ISSUES

FREQUENCY OF IMPACT

FREQUENCY OF ACTIVITY

CONSEQUENCE
5.75

CONTROL MEASURES

4

CONFIDENCE LEVEL

2

DURATION

SPATIAL SCALE

SEVERITY
0.875

1

LOW RISK

1

0.75

LOW RISK

1

1

0.5

EIS = 0.51.2 (Low)

LOW RISK

Accidental spillages of
chemical / hazardous
substances

During the operational
phase,
routine
maintenance may lead to
the
introduction
of
chemical / hazardous
substances into
the
watercourse, soil and/or
groundwater, adversely
affecting the aquatic
ecosystems
in
the
broader area.

0.5

0.5

BIOTA

1

HABITAT (GEOMORPH + VEGETATION)

During the operational
phase,
inadequate
rehabilitation
of
disturbed areas may lead
to the reduction of
ecological connectivity
and degradation of the
surrounding
environment.

PHYSICO & CHEMICAL (WATER QUALITY)

FLOW REGIME

Inadequate
rehabilitation
of
disturbed areas may
lead to the reduction of
ecological connectivity
and degradation of the
surrounding
environment.

0.5

EIS = 0.51.2 (Low)

LOW RISK

Routine
maintenance.
Potential oil leaks
from vehicles and
equipment

1.5

Minimize/reduce impact:
•
Stormwater infrastructure must be maintained and
monitored for effectiveness with respect to controlling
and minimising erosion and sedimentation of
watercourses.

LOW RISK

Inadequate
rehabilitation

IMPACT

OPERATIONAL PHASE

the

Removal of vegetation
and
soil,
and
introduction
of
hardened
concrete
surfaces

During the operational
phase, localised altered
flow patterns may occur
around the powerline
pylons.
This
may
indirectly
result
in
increased run-off, erosion
and sedimentation.

LOW RISK
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IMPACT STATEMENT, CONCLUSION AND RECOMMENDATIONS
SUMMARY OF IMPACT SIGNIFICANCE

Table 6.1 provides a summary of the negative impacts of the proposed development on the
watercourse and wetlands along the project route, pre- and post-mitigation, during the construction
and operational phases. Prior to mitigation, the proposed development is anticipated to have seven
impacts of LOW significance. Generally, the most significant impacts of powerlines on freshwater
ecosystems involve direct disturbance during construction and operation (e.g. service roads).
However, considering the low to moderately-low EIS of the watercourse units, all impacts carry a low
significance. Of these, the three operational phase impacts would be reduced to a VERY LOW
significance post-mitigation, provided that the proposed mitigation measures are implemented and
adhered to.
Table 6.1: Assessment of pre- and post-mitigation impact significance.
PRE-MITIGATION
POST-MITIGATION
PHASE
VERY LOW
LOW
MOD
VERY LOW
LOW
Construction
0
4
0
0
4
Operation
0
3
0
3
0
TOTAL
0
7
0
3
4

MOD
0
0
0

WATER USE LICENCING
The proposed development site falls within 100 m of watercourses and within 500 m of artificial
wetlands, and will therefore require a WUA under Section 21(c) and 21(i) of the NWA. Under Section
21 of the NWA, the proposed development would require either a General Authorisation (GA) or full
Water Use Licence (WULA) (depending on the level of risk) for any development occurring within 500m
of a wetland, due to the triggering of the following water uses:
 21(c) impeding or diverting the flow of water in a watercourse (relevant to the construction
occurring in close proximity to drainage lines); and
 21(i) altering the bed, banks, course or characteristics of a watercourse (relevant to the
construction occurring in close proximity to drainage lines).
The level of risk associated with the water use activities has been assessed using the DWS Risk
Assessment Matrix. Since the proposed development was found to carry a low risk, a GA will be
required for these water uses.

RECOMMENDATIONS FOR THE PROPOSED ACTIVITY
All the mitigation measures provided below are to be implemented in the Planning and Design,
Construction and Operation Phases of the proposed activity.
6.3.1
•

PLANNING AND DESIGN

All legal matters pertaining to permitting must be completed prior to any construction activity.
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•
•
•
•
•

•

In particular, all necessary Water Use Authorisations must be in order for the abstraction and
storage of water, as well as any construction activities within 500 m of a wetland.
An Erosion and Stormwater Management Plan should be developed during the planning and
design phase and implemented during the construction and operational phases.
Appropriate stormwater structures must be designed to control run-off and minimize erosion.
Wherever possible, construction activities should be undertaken during the driest part of the year
to minimize downstream sedimentation due to excavation, etc.
All construction phase access and haulage roads must avoid the delineated watercourses and
buffer zones. As far as practically possible, existing roads and dirt tracks should be used to access
the construction sites if such access routes avoid watercourses.
All operational phase service roads must avoid the delineated watercourses and buffer zones. As
far as practically possible, existing roads and dirt tracks should be used as maintenance roads if
such access routes avoid watercourses.

6.3.2
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

CONSTRUCTION

Construction materials must not be stored within the moderate sensitivity areas.
Stockpiles must not be stored within the moderate sensitivity areas.
No concrete mixing must take place within any watercourse.
No machinery must be parked overnight within 50 m of the rivers/wetlands.
All stationary machinery must be equipped with a drip tray to retain any oil leaks.
Chemicals used for construction must be stored safely on bunded surfaces in the construction site
camp.
No ablution facilities must be located within 50 m of any river or wetland system.
Chemical toilets must be regularly maintained/ serviced to prevent ground or surface water
pollution.
Any hazardous substances/waste must be stored in impermeable bunded areas or secondary
containers 110% the volume of the contents within it.
All general waste and refuse must be removed from site and disposed and windproof temporary
storage area before being disposed of at a registered landfill site.
Construction activities should be undertaken during the driest part of the year to minimize erosion
and downstream sedimentation due to excavation, etc.
Appropriate stormwater structures must be implemented during construction to control run-off
and minimize erosion.
Vegetation clearing must be kept a minimum and only to the site footprint.
Erosion controls and sediment trapping measures must be put in place.
Stockpiles must be monitored for erosion and mobilisation of materials towards watercourses.
Stockpiles must not exceed 1.5m in height. Stockpiles must be covered during windy periods.
Disturbed areas must be monitored for erosion channels and these must be rehabilitated.
All trenches/excavations must be backfilled and all disturbed areas backfilled, compacted and
revegetated, where applicable.
Emergency plans must be in place in case of spillages onto bare soil or within water courses.
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•

All construction phase access and haulage roads must avoid the delineated watercourses and
buffer zones. As far as practically possible, existing roads and dirt tracks should be used to access
the construction sites if such access routes avoid watercourses.

6.3.3
•
•
•
•

OPERATION

Stormwater infrastructure must be maintained and monitored for effectiveness with respect to
controlling and minimising erosion and sedimentation of watercourses.
The site must be monitored for erosion and should be rehabilitated where applicable.
Disturbed areas should be rehabilitated and re-vegetated.
All operational phase service roads must avoid the delineated watercourses and buffer zones. As
far as practically possible, existing roads and dirt tracks should be used as maintenance roads if
such access routes avoid watercourses.

FATAL FLAWS
It is the opinion of the specialist that NO FATAL FLAWS exist with the proposed development.

ENVIRONMENTAL STATEMENT AND OPINION OF THE SPECIALIST
The aquatic impacts of all aspects for the development were assessed and considered to be
acceptable, provided that the mitigation measures provided in this report are implemented. All
impacts are rated as LOW to MODERATE pre-mitigation. Therefore, implementation of recommended
mitigation measures coupled with rehabilitation and monitoring in terms of re-vegetation and
restoration is an important element of the mitigation strategy. Given the currently high level of
degradation on site and the nature of the proposed development as a linear activity, implementing
the recommended mitigations measures will reduce impacts to VERY LOW to LOW significance and
the site will likely be returned to its current state within two years of completion of the construction
phase.
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APPENDIX A – CURRICULUM VITAE
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