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Executive Summary 

EnviroSwift KZN (Pty) Ltd has been appointed by IDM Consultants in order to conduct a freshwater impact 
assessment for a proposed light industrial development on portion 4 of the Farm Lot A, Sterk Spruit 2627 
within Mpumalanga, KwaZulu Natal (hereafter referred to as the development footprint).  
 
The proposed development related activities will entail the construction of 32 platforms within the already 
developed portions of the property, and the expansion of two platform areas into undeveloped areas 
(assessed as part of the botanical screening, EnviroSwift KZN 2018). Internal roads will also be developed 
in order to allow access to each of the platforms. 
 
Summary of Background Information 
 
The development footprint falls within the North Eastern Coastal Belt Ecoregion, within the Mvoti to 
Umzimkulu Water Management Area (WMA) and within the Mgeni sub-Water Management Area (sub-
WMA) as defined by the National Freshwater Ecosystem Priority Areas project (NFEPA, 2011). The 
quaternary catchment indicated for the development footprint is U60C.  
 
No wetlands are indicated within the development footprint or within areas directly adjacent to the 
development footprint by the NFEPA project1. However, the Sterkspruit River flows around the proposed 
development footprint. The Sterkspruit River is a perennial river which is indicated to fall within a Category 
C Present Ecological State (PES) (moderately modified). 

 
The development footprint and surrounding areas have been indicated as ‘available’ by the Freshwater 
Systematic Conservation Plan for KZN (KZN FSCP, 2007). Areas indicated as ‘available’ are untransformed 
biodiversity areas which have no specific conservation priority. However, the Sterkspruit River and its 
associated riparian habitat have been included in the Durban Metropolitan Open Space System (D’MOSS) 
as freshwater wetland habitat2. Furthermore, a small portion of the western boundary of the development 
footprint will be located within the 1:100 year floodline of the Sterkspruit River as indicated by D’MOSS. 
 
Summary of Freshwater Specialist Assessment Results 
 
The proposed development footprint is located on a hilltop on the inner bend of the Sterkspruit River, with 
its western boundary located directly adjacent to the river. The portion of the Sterkspruit River associated 
with the proposed development footprint can be classified as an upper foothill river characterised by a 
moderately steep, cobble-bed or mixed bedrock-cobble bed channel, with plane bed, pool-riffle and pool-
rapid reach types.  
 
A channelled valley bottom wetland has developed on the banks of the Sterkspruit River. This wetland is 
fed by water inputs from the river as well as from the adjacent valley side slopes. The wetland is dominated 
by obligate3 and facultative4 wetland species including Cyperus dives (Giant Sedge), Sporobolus 
pyramidalis (Cats-tail dropseed), Cyperus esculentus (Yellow Nutsedge), Centella asiatica (Asiatic 
Pennywort), Stenotaphrum secundatum (Buffalo Grass), Pycreus polystachyos (Bunchy Flat Sedge), 
Kylinga sp. and Miscanthus capensis (Daba Grass). 
 
Both the Sterkspruit River and the channelled valley bottom wetland have been impacted on as a result of 
industrial and urban activities within the catchment. The release of return flows from the Hammersdale 

                                                
1 It should be noted that the NFEPA Map is not spatially accurate to 1:10 000 or less (i.e. it is not a fine-scale or accurate map of the 
freshwater features in South Africa). A field survey was therefore required in order to confirm the presence or absence of wetland 
features. 
2 According to Clause 10 of the Durban Scheme, “no person shall, within a D’MOSS controlled area (as defined in clause 1) develop 

any land, or excavate or level any site, or remove any natural vegetation from, or erect any structure of any nature whatsoever, dump 
on or in or carry out any work upon such site without having first obtained the prior approval of the Council in terms of this sub-clause”. 
According to the Durban scheme, no approval can be given if development will materially and/or temporarily degrade, destroy, or 
negatively impact on the integrity of the biodiversity and/or environmental goods and services found or generated within a development 
area. 
3 Almost always grow in wetlands (> 99% of occurrences). 
4 Usually grow in wetlands (67-99% of occurrences) but occasionally are found in non-wetland areas 
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Waste Water Treatment Works (WWTW) and the runoff of contaminants in stormwater runoff from the 
catchment has impacted on the hydrology and water quality of the features. Disturbance of the features 
has also resulted in the proliferation of alien and invasive species.  
 
The River Index of Habitat Integrity Assessment (IHIA) was used to assess the PES of the portions of the 
Sterkspruit River associated with the development footprint. The overall PES score calculated for the 
Sterkspruit River falls within Category C (moderately modified - A loss and change of natural habitat and 
biota has occurred but the basic ecosystem functions are still predominantly unchanged).  
 
The WET-Health tool5 was used to assess the PES of the channelled valley bottom wetland. The overall 
PES score calculated falls within Category D (largely modified: a large change in ecosystem processes and 
loss of natural habitat and biota has occurred).  
 
The Sterkspruit River is considered to be of a high Ecological Importance and Sensitivity (EIS) (delineations 
that are considered to be unique on a national scale due to biodiversity. These rivers may be sensitive to 
flow modifications but in some cases, may have a substantial capacity for use); and the channelled valley 
bottom wetland is considered to be of a moderate EIS (wetlands that are considered to be ecologically 
important and sensitive on a provincial or local scale. The biodiversity of these systems is not usually 
sensitive to flow and habitat modifications. They play a small role in moderating the quantity and quality of 
water of major rivers). 
 
For the Recommended Ecological Category (REC) it is recommended that the PES categories of the 
Sterkspruit River and the channelled valley bottom wetlands is maintained. This can be achieved through 
the strict implementation of the mitigation measures as listed within Section 5 of this report. The 
implementation of these mitigation measures will reduce the disturbance of the habitat associated with the 
river and wetland as a result of the direct impacts identified. 
 
The Buffer Zone Guidelines for Rivers, Wetlands and Estuaries6 was utilised in order to determine an 
appropriate buffer area for the river and wetland. Factors such as the type of development as well as the 
PES and EIS were considered during the calculation of the buffer. A buffer area of 23m was calculated for 
the Sterkspruit River for the construction phase of the development and was applied from the edge of the 
riparian zone of the river. A buffer of 20m was calculated for the channelled valley bottom wetland for the 
construction phase of the development, however, this buffer area is covered by the 23m riparian buffer 
zone. A small portion of the 23m buffer zone falls within the development footprint area. However, it should 
be noted that this portion of the buffer is already significantly disturbed as a result of the removal of natural 
vegetation for the historical development of the existing internal access road, and as a result of alien 
invasive vegetation proliferation. 
 
Impact Assessment  
 
According to the layout plan provided the development footprint will not extend into the riparian or wetland 
habitat delineated during the field assessment undertaken on the 7th of February and only small areas of 
the riparian buffer will be disturbed as a result of development related activities. The impact as a result of 
the direct loss of riparian and wetland habitat will therefore be avoided. However, development in close 
proximity to the riparian and wetland habitat and within the buffer area may still result in the following 
impacts. 
 
Direct impacts considered probable during the construction phase include: 

• Disturbance of riparian habitat. 

• Increased runoff, erosion and sedimentation of riparian and wetland habitat. 

• Water quality impairment. 
 
Direct impacts considered probable during the operational phase include: 

• Increased runoff from hardened surfaces resulting in erosion and sedimentation of riparian and 
wetland habitat. 

• Water quality impairment within the Sterkspruit River and the channelled valley bottom wetland. 

                                                
5 Macfarlane et. al. 2010 
6 Macfarlane and Bredin, 2016 
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Table A: Impact table 

 Intensity Extent Duration Probability of  
impact occurring 

Significance 

Construction Phase 

Disturbance of riparian habitat  

Without mitigation  Medium Local Long term High Medium (-ve) 

With mitigation Low Local Short term Medium Very Low (-ve) 

Increased runoff, erosion and sedimentation of riparian and wetland habitat 

Without mitigation  High Local Long term High High (-ve) 

With mitigation Medium Local Short term Medium Low (-ve) 

Water quality impairment within the Sterkspruit River and the channelled valley bottom wetland 

Without mitigation High Local Long term High High (-ve) 

With mitigation Low Local Short term Low Very Low (-ve) 

Operational Phase 

Increased runoff from hardened surfaces resulting in erosion and sedimentation of riparian and wetland areas  

Without mitigation High Local Long term High High (-ve) 

With mitigation  Low Local Long term Medium Low (-ve) 

Water quality impairment within the Sterkspruit River and the channelled valley bottom wetland 

Without mitigation Low Local Long term High Low (-ve) 

With mitigation  Low Local Long term High Low (-ve) 

 
Conclusion 
 
Two freshwater features, the Sterkspruit River and associated riparian habitat, as well as a channelled 
valley bottom wetland are located downslope of the proposed development footprint. Both features have 
been impacted on as a result of industrial and urban activities in their catchments. This has resulted in a 
decrease of the PES of the river to a Category C (moderately modified) and a decrease of the PES of the 
wetland to a Category D (largely modified). However, the river is considered to be of a high EIS due to the 
potential availability of habitat for floral Species of Conservation Concern (SCC), due to the habitat it 
provides to foraging and breeding faunal species, and due to the migrational corridor it provides though a 
largely developed catchment area. The channelled valley bottom wetland is also considered to be of 
increased importance in terms of the provision of habitat and falls within the Sub-Escarpment Savanna 
wetland vegetation group which is Endangered within the region. This increases its EIS to moderate despite 
its current disturbed condition. In addition, the wetland is considered of increased importance in terms of 
the assimilation of phosphates, nitrates and toxicants which are likely to enter into the feature with surface 
runoff from the surrounding urban/industrial catchment area. 
 
A small portion of the western boundary of the development footprint is located within the buffer of the 
Sterkspruit River, however, no direct loss of riparian or wetland habitat will take place, and, should the 
mitigation measures as listed within this report be strictly adhered to, it is the opinion of the freshwater 
specialist that all additional impacts to the Sterkspruit River and the channelled valley bottom wetland can 
be reduced to low and very low (negative) significances. It is therefore the opinion of the specialist that 
authorisation be granted for the proposed development. It should however be noted that the proposed 
development related activities will take place within the 500m regulated area of a wetland, and a small 
portion of the western boundary of the development footprint will be located within the 1:100 year floodline 
of the Sterkspruit River. Authorisation may therefore be required from the Department of Water and 
Sanitation (DWS) in terms of Section 21 (c) and (i) of the National Water Act (NWA). 
.  
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Glossary7  

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: 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. 

Catchment: 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. 

Critical Biodiversity Areas: Areas of the landscape that need to be maintained in a natural or near-

natural state in order to ensure the continued existence and functioning of 

species and ecosystems and the delivery of ecosystem services. 

Delineation (of a wetland):  To determine the boundary of a wetland based on soil, vegetation and/or 

hydrological indicators. 

Ecoregion: A recurring pattern of ecosystems associated with characteristic 

combinations of soil and landform that characterise that region. 

Ephemeral stream:  A stream that has transitory or short-lived flow. 

Groundwater: Subsurface water in the saturated zone below the water table. 

Habitat: The natural home of species of plants or animals.  

Hue (of colour): The dominant spectral colour. 

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. 

Hydrophytes: Also called obligate wetland plants - plants that are physiologically bound to 

water where at least part of the generative cycle takes place in the water or 

on the surface. 

Halophytes: Salt tolerant plants. 

Helophytes: Also called facultative wetland plants - essentially terrestrial plants of which 

the photosynthetically active parts tolerate long periods of submergence or 

floating on water.  

Indicator species:  A species whose presence in an ecosystem is indicative of particular 

conditions (such as saline soils or acidic waters).  

Intermittent flow: Flows only for short periods. 

Macrophyte:  A large plant - in wetland studies usually a large plant growing in shallow 

water or waterlogged soils.  

Perennial:  Permanent - persisting from year to year.  

Riparian area delineation: The determination and marking of the boundary of the riparian area.  

Riparian habitat: Includes the physical structure and associated vegetation of the areas 

associated with a watercourse which are commonly characterized by alluvial 

soils (deposited by the current river system) and which are inundated or 

flooded to an extent and with a frequency sufficient to support vegetation of 

                                                
7 As provided by DWA (2005) and WRC Report No. TT 434/09. 
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species with a composition and physical structure distinct from those of 

adjacent areas.  

Shrub: A shrub is a small to medium-sized woody plant. 

Temporary zone:  The zone that is alternately inundated and exposed.  

Terrain unit morphological  

classes:  Areas of the land surface with homogenous form and slope.  

A watercourse is defined  

by the National Water Act: 

(a) A river or spring; 

(b) A natural channel in which water flows regularly or intermediately; 

(c) A wetland, lake or dam into which or from which water flows; and 

(d) Any collection of water which the Minister may, by notice in the Gazette, 

declare to be a watercourse. 

Water table:  The upper surface of groundwater or that level below which the soil is 

saturated with water. The water table feeds base flow to the river channel 

network when the river channel is in contact with the water table. 

Wetland:  lLand 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. 

Acronyms  

CBA Critical Biodiversity Area 

DWA Department of Water Affairs  

DWS Department of Water and Sanitation 

EIS Environmental Importance and Sensitivity 

EKZN Ezemvelo KwaZulu Natal 

ESA Ecological Support Area 

FEPA Freshwater Ecological Support Area 

FSCP Freshwater Systematic Conservation Plan 

HGM Hydrogeomorphic  

KZN KwaZulu Natal 

NEMA  National Environmental Management Act 

NFEPA National Freshwater Ecosystem Priority Areas 

NWA National Water Act 

PES Present Ecological State 

REC Recommended Ecological Category 

SANBI South African National Biodiversity Institute 

Sub-WMA Sub - Water Management Area 

WMA Water Management Area 
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1.  INTRODUCTION 

1.1. Background 
 

EnviroSwift KZN (Pty) Ltd has been appointed by IDM Consultants in order to conduct a freshwater impact 

assessment for a proposed light industrial development on portion 4 of the Farm Lot A, Sterk Spruit 2627 

within Mpumalanga, KwaZulu Natal (hereafter referred to as the development footprint).  

 

The proposed development related activities will entail the construction of 32 platforms within the already 

developed portions of the property, and the expansion of two platform areas into undeveloped areas 

(assessed as part of the botanical screening, EnviroSwift KZN 2018). Internal roads will also be developed 

in order to allow access to each of the platforms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Development footprint in relation to surrounding areas (Google Earth Pro, 2017). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Development footprint indicating the locality of the proposed expansion areas (Google Earth Pro, 
2017). Minor roads indicated with white lines.  
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1.2.  Scope of Work 
 

The scope of work for the freshwater specialist assessment included the following:  

1) Background information gathering as defined by provincial and national databases.  

2) Identification and onsite delineation of the freshwater feature boundaries according to the method 

supplied by the Department of Water Affairs and Forestry (DWAF, 2005 updated in 2008).  

3) Presentation of delineated freshwater features on maps - also provided as shape files.  

4) Buffer allocation according to the recently published Buffer Zone Guidelines for Rivers, Wetlands and 

Estuaries (Macfarlane and Bredin, 2016), where required. 

5) Assessment of freshwater features according to applicable/site specific methodology:  

a. Classification of freshwater systems according to Ollis et al., 2013;  

b. Assessment of Wet-Health according to Macfarlane et al., 2009;  

c. Assessment of Wet-Ecoservices according to Kotze et al., 2008;  

d. Determination of the Ecological Importance and Sensitivity according to Rountree et al., 2013.  

5) Assessment of freshwater impacts (construction and operation) associated with the proposed project  

1.3.  Limitations and Assumptions  
 

This report only describes the watercourses that are located adjacent to the development footprint boundary 

and which are likely to be impacted on as a result of the proposed development related activities. Additional 

watercourses located within the 500m regulated area are discussed at a desktop level only.  

 

Due to poor access into some portions of the study area, infield delineation of watercourses was made 

difficult. Infield delineation was therefore supplemented with the use of digital satellite imagery (Google 

Earth Pro) in combination with contour maps for the area. However, the delineation as presented in this 

report is regarded as a best estimate of the watercourse boundaries based on the site conditions present 

at the time of assessment, and the general findings and results were considered sufficient to inform the 

assessment of any potential impact that could occur as a result of the proposed development activities. 

 

A transitional gradient occurs within wetlands from the saturated permanent zone to dry terrestrial areas. 

This gradient makes it difficult to determine the exact boundary of wetland features and some difference in 

opinion on wetland boundaries may therefore occur. The delineation as presented in this report is however 

considered to be a best estimate of the boundary of the wetland habitat identified as determined by a 

wetland specialist with extensive experience in the wetland delineation techniques advocated by the 

Department of Water and Sanitation (DWS).  

 

The accuracy of the Global Positioning System (GPS) utilised will affect the accuracy of the wetland 

delineation. A Garmin GPSMap 64 was used which has an estimated accuracy rating of 3-5 metres.  

 

A single field survey was undertaken in February 2018. Seasonal variation in watercourse characteristics 

was therefore not considered as part of this assessment. There is therefore the possibility that some 

aspects may have been missed, however general findings and results were considered sufficient to inform 

the assessment of any potential impact that could occur as a result of the proposed development activities.  

 

On site collection as well as testing of water samples is excluded. 
 
No allowance has been made for an instream ecological assessment (SARHP protocols) and is therefore 
specifically excluded. 
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It should be noted that the impacts included in Section 5 have been assessed based on the assumption 

that the development will be an ‘Eco Industrial Park’ and that strict measures will be implemented in order 

to ensure that the quality of stormwater leaving the site is acceptable. Should this assumption prove to be 

incorrect, the impact assessment will be amended accordingly. 

 
The assessment was confined to the top 50 cm of soil, in line with the delineation guideline provided by 

Department of Water Affairs and Forestry (DWAF, updated 2008). Therefore, groundwater was not 

considered as part of this assessment.  

1.4.  Applicable Legislation  

1.4.1.  National Water Act (Act no.36 of 1998) 
 

The purpose of the National Water Act (NWA) is to ensure that the nation's water resources are protected, 

used, developed, conserved, managed and controlled in ways which take into account amongst other 

factors - 

(g) protecting aquatic and associated ecosystems and their biological diversity; and 

(h) reducing and preventing pollution and degradation of water resources. 

 

In order to understand and interpret the NWA correctly, the following definitions are applicable to this 

project:  

``pollution'' means the direct or indirect alteration of the physical, chemical or biological properties of a 

water resource; 

``protection'', in relation to a water resource, means - 

(a) maintenance of the quality of the water resource to the extent that the water resource may be used in 

an ecologically sustainable way; 

(b) prevention of the degradation of the water resource; and 

(c) the rehabilitation of the water resource; 

``resource quality'' means the quality of all the aspects of a water resource including - 

(a) the quantity, pattern, timing, water level and assurance of instream flow; 

(b) the water quality, including the physical, chemical and biological characteristics of the water; 

(c) the character and condition of the instream and riparian habitat; and 

(d) the characteristics, condition and distribution of the aquatic biota; 

“watercourse'' means - 

(a) a river or spring; 

(b) a natural channel in which water flows regularly or intermittently; 

(c) a wetland, lake or dam into which, or from which, water flows; and 

(d) any collection of water which the Minister may, by notice in the Gazette, declare to be a watercourse, 

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

``water resource'' includes a watercourse, surface water, estuary, or aquifer. 

 

The NWA deals with pollution prevention, and in particular the situation where pollution of a water resource 

occurs or might occur as a result of activities on land. The person who owns, controls, occupies or uses the 

land in question is responsible for taking measures to prevent pollution of water resources. The measures 

may include measures to - 

(a) cease, modify or control any act or process causing the pollution; 

(b) comply with any prescribed waste standard or management practice; 

(c) contain or prevent the movement of pollutants; 

(d) eliminate any source of the pollution; 

(e) remedy the effects of the pollution; and 

(f) remedy the effects of any disturbance to the bed and banks of a watercourse. 
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Water use is defined broadly, and includes taking and storing water, activities which reduce stream flow, 

waste discharges and disposals, controlled activities (activities which impact detrimentally on a water 

resource), altering a watercourse, removing water found underground for certain purposes, and recreation. 

In general a water use must be licensed unless it is listed in Schedule I, is an existing lawful use, is 

permissible under a general authorisation, or if a responsible authority waives the need for a licence. 

 

In terms of the proposed project, water uses listed within Section 21 that will most likely require authorisation 

include - 

(c) impeding or diverting the flow of water in a watercourse; and 

(i) altering the bed, banks, course or characteristics of a watercourse. 

 

It is important to note that “Altering the beds, banks, characteristics of a watercourse” means any change 

affecting the resource quality within the riparian habitat or 1:100 year flood line, whichever is the greater 

distance.  

1.4.2.  General Notice 509 of the NWA (2016) 
 
According to GN509 of 2016 the extent of a watercourse means: 

a) a river, spring or natural channel in which water flows regularly or intermittently “within the outer edge of 

the 1 in 100 year floodline or riparian habitat measured from the middle of the watercourse from both banks”, 

and for b) wetlands and pans “within a 500 m radius from the boundary (temporary zone) of any wetland or 

pan” (when the temporary zone is not present then the seasonal zone is delineated as the wetland 

boundary), and for c) lakes and dams “purchase line plus a buffer of 50 m”. 

 

According to the GN509 a General Authorisation (GA) may be acquired for the use of water in terms of 

section 21 c and i within the extent of a watercourse where the Risk Class as determined by the new Risk 

Assessment Matrix is Low.  

1.4.3.  National Environmental Management Act (Act no. 107 of 1998) 
 

The National Environmental Management Act (NEMA) (Act 107 of 1998) as amended and the associated 

Regulations (Listing No R. 983, No R. 984 and R. 985), states that prior to any development taking place 

which triggers any activity as listed within the abovementioned regulations, an environmental authorisation 

process needs to be followed. This could follow either the Basic Assessment process or the Environmental 

Impact Assessment (EIA) process depending on the nature of the activity and scale of the impact. 

 

The National Environmental Management Act (NEMA) states the following:  

 

“Every person who causes, has caused or may cause significant pollution or degradation of the environment 

must take reasonable measures to prevent such pollution or degradation from occurring, continuing or 

recurring, or, in so far as such harm to the environment is authorised by law or cannot reasonably be 

avoided or stopped, to minimise and rectify such pollution or degradation of the environment.” 

 

The NEMA also makes special mention of the importance of the protection of wetlands:  

 

“Sensitive, vulnerable, highly dynamic or stressed ecosystems, such as coastal shores, estuaries, wetlands 

and similar systems require specific attention in management and planning procedures, especially where 

they are subject to significant human resource usage and development pressure.”     
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1.4.4. National Environmental Management Biodiversity Act (NEMBA, Act No. 10 of 
2004) 
 

The objectives of this act are (within the framework of NEMA) to provide for: 

➢ the management and conservation of biological diversity within the Republic of South Africa and of 

the components of such diversity; 

➢ the use of indigenous biological resources in a sustainable manner; and  

➢ the fair and equitable sharing among stakeholders of benefits arising from bio-prospecting involving 

indigenous biological resources. 

 

This act alludes to the fact that management of biodiversity must take place to ensure that the biodiversity 

of surrounding areas is not negatively impacted upon, by any activity being undertaken, in order to ensure 

the fair and equitable sharing among stakeholders of benefits arising from indigenous biological 

resources. 

2.  METHOD OF ASSESSMENT 

2.1.  Desktop Assessment  
 

The scope of work included a desktop assessment of available national and provincial databases such as 

the National Freshwater Ecosystem Priority Areas project (NFEPA, 2011) the KZN Freshwater Systematic 

Conservation Plan (FSCP, 2007), KZN Biodiversity Spatial Planning (2016) and the Durban Municipality 

Open Space Systems database (DMOSS, 2016).  

2.2.  Watercourse Delineation  
 

A field survey was undertaken on the 7th of February 2018.  

 

For the purpose of the identification of water resources, the definition as provided by the NWA (Act no. 36, 

1998) was used to guide the site survey. The NWA defines a water resource as a watercourse, surface 

water, estuary or aquifer, of which the latter two are not applicable to this assessment due to an estuary 

being associated with the sea and, in line with best practice guidelines, wetland and riparian assessments 

only include the assessment of the first 50 cm from the soil surface, therefore aquifers are excluded. In 

addition, reference to a watercourse as provided above includes, where relevant, its bed and banks.  

 

In order to establish if the watercourses in question can be classified as ‘wetland habitat’ or ‘river habitat’, 

the definitions as drafted by the NWA (Act no. 36, 1998)8 were taken into consideration:  

● A ‘wetland’ is 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; and  

● ‘Riparian’ habitat includes the physical structure and associated vegetation of the areas associated 

with a watercourse which are commonly characterized by alluvial soils, and which are inundated or 

flooded to an extent and with a frequency sufficient to support vegetation of species with a 

composition and physical structure distinct from those of adjacent areas’. 

 

                                                
8 The definitions as provided by the NWA (Act No. 36 of 1998) are the only legislated definitions of wetlands in South Africa.  
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Freshwater habitat was identified with the use of the definitions provided above and the delineation took 

place according to the method supplied by DWAF (2005, updated 2008). Several indicators are prescribed 

in the watercourse delineation guideline to facilitate the delineation of either the temporary wetland zone or 

the rivers riparian zone.  

 

Indicators used to determine the boundary of the wetland temporary zone include: 

1) The position in the landscape;  

2) The type of soil form;  

3) The presence of wetland vegetation species; and 

4) The presence of redoxymorphic soil features, which are morphological signatures that appear in 

soils with prolonged periods of saturation.  

 

Indicators used to determine the boundary of the riparian zone include: 

1) Landscape position;  

2) Alluvial soils and recently deposited material;  

3) Topography associated with riparian areas; and  

4) Vegetation associated with riparian areas.  

 

 

Figure 3: Cross section through a wetland (after DWAF, 2005). 
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Table 1: Vegetation characteristics used in the delineation of wetlands (after DWAF, 2005).  

Terrestrial / Non wetland Temporary Seasonal Permanent / Semi-

permanent 

Dominated by plant species 

which occur extensively in 

non-wetland areas; 

hydrophytic9 species may be 

present in very low 

abundance 

Predominantly grass species; 

mixture of species which occur 

extensively in non-wetland areas 

and hydrophytic plant species which 

are restricted largely to wetland 

areas 

Hydrophytic sedge 

and grass species 

which are restricted 

to wetland areas 

Dominated by emergent 

plants, including reeds, 

sedges and bulrushes or 

floating or submerged 

aquatic plants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: A schematic diagram illustrating the edge of the riparian zone on one bank of a large 
river (DWA, 2008). 

2.3.  Watercourse Classification 

Ecosystems included within the ‘Classification System for Wetlands and other Aquatic Ecosystems in South 

Africa’ (hereafter referred to as ‘the Classification System’) developed by Ollis et al., (2013) encompass 

those that the Ramsar Convention defines, rather broadly, as ‘wetlands’, namely areas of marsh, fen, 

peatland or water, whether natural or artificial, permanent or temporary, with water that is static or flowing, 

fresh, brackish or salt, including areas of marine water the depth of which at low tide does not exceed six 

metres (cited by Ramsar Convention Secretariat, 2011).  

 

The inland component of the Classification System has a six-tiered structure presented in the figure below. 

 

 

 

 

 

                                                
9 Plants that are physiologically bound to water where at least part of the generative cycle takes place in the water or on the surface. 
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Figure 5: Classification System for wetlands and other aquatic ecosystems in South Africa. 

2.4. Wetland Ecoservice and Function Assessment 

WET-EcoServices10 was designed for inland palustrine wetlands11 and has been developed to help assess 

15 key goods and services that individual wetlands provide in order to allow for more informed planning 

and decision making. Central to WET-EcoServices is the characterisation of hydrogeomorphic (HGM) units 

(refer to section 2.3. above). The rationale behind characterising the HGM units of a wetland is that areas 

belonging to the same HGM type and falling within a similar geological and climatic setting are likely to have 

a similar structure and exhibit similar processes.  

In addition, WET-EcoServices allows for the assessment of potential and actual ecosystem service 

outcomes of rehabilitation projects by applying the assessment to ‘with rehabilitation’ and ‘without 

rehabilitation’ situations and comparing the difference between the two. 

                                                
10 DWAF, 2007 
11 marshes, floodplains, vleis and seeps.  

LEVEL 1  

 

❖ Marine  

❖ Estuarine  

❖ Inland 

LEVEL 2 REGIONAL SETTING 

 

❖ DWA Level 1 Ecoregion 

❖ NFEPA WetVeg Groups 

❖ Other spatial framework 

LEVEL 3 LANDSCAPE UNIT 

 

❖ Valley floor 
❖ Slope 
❖ Plain 
❖ Bench (hilltop/saddle/shelf) 

LEVEL 6 DESCRIPTORS 

 

❖ Natural vs artificial 

❖ Salinity 

❖ Substratum type 

❖ Vegetation cover type 

❖ Geology 

 

LEVEL 4 HYDROGEOMORPHIC (HGM) UNIT 

❖ River 

❖ Floodplain  

❖ Channelled valley-bottom wetland 

❖ Unchannelled valley-bottom wetland 

❖ Depression 

❖ Seep 

❖ Wetland flat 

LEVEL 5 HYDROLOGICAL REGIME 

 

❖ Rivers = Perenniality 

❖ Period and depth of inundation 

❖ Period of saturation 
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2.5. Wet-Health 
 

WET-Health12 is a tool designed to assess the health or integrity of a wetland. Wetland health is defined as 

a measure of the deviation of wetland structure and function from the wetland’s natural reference condition. 

This technique attempts to assess hydrological, geomorphological and vegetation health in three separate 

modules. A Level 1 WET-Health assessment was undertaken as part of this assessment. 

2.6. River Index of Habitat Integrity Assessment (IHIA) 
 

The river IHIA is utilised in order to determine the PES of rivers. The river IHIA is based on two components 

of the watercourse, the riparian zone and the instream channel. Assessments are made separately for both 

aspects, but data for the riparian zone is primarily interpreted in terms of the potential impact on the instream 

component.  

2.7. Ecological Importance and Sensitivity (EIS) of Wetlands and 

Rivers  
 

The EIS method applied for rivers is based on the approach adopted by the DWA as detailed in the 

document “Resource Directed Measures for Protection of Water Resources” (1999). In the method a series 

of determinants are assessed on a scale of 0 to 4, where “0” indicates no importance and “4” indicates very 

high importance.  

 

The EIS method applied to wetlands is based on the assessment tool developed by Rountree et. al (2014) 

and was used in order to determine EIS of wetlands, incorporating the traditionally examined criteria used 

in EIS assessments of other water resources by DWA and thus enabling consistent assessment 

approaches across water resource types.  

 

Hydro-functional importance and basic human needs associated with wetlands have been assessed as 

part of the WET-EcoServices and were therefore excluded. 

 

It should be noted that the EIS assessment was done solely based on the attributes found at the project 

footprint and immediate surroundings. Furthermore, the precautionary principle was applied during the EIS 

assessment, due to only one field survey being undertaken and the consequent probability of overlooking 

faunal and floral species. However, the field survey results were supplemented by background information 

and therefore the conclusions are considered representative of the features that were assessed.   

2.7.  Recommended Ecological Category (REC)  

The REC is determined by the PES score as well as importance and/or sensitivity. Water resources which 

have a PES falling within an E or F ecological category are deemed unsustainable. In such cases the REC 

must automatically be increased to a D. Where the PES is determined to be within an A, B, C or D ecological 

category, the EIS components must be evaluated to determine if any of the aspects of importance and 

sensitivity are high or very high. If this is the case, the feasibility of increasing the PES (particularly if the 

PES is in a low C or D category) should be evaluated and either set at the same ecological category or 

higher depending on feasibility. This is recommended to enable important and/or sensitive water resources 

to maintain their functionality and continue to provide the goods and services for the environment and 

society. 

                                                
12 Macfarlane et al., 2007  
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2.8.  Buffer Determination  
 

The recently published Buffer Zone Guidelines for Rivers, Wetlands and Estuaries (Macfarlane and Bredin, 

2016), allows the user to rate key elements such as threats posed by land use / activities on the water 

resource, climatic factors, the sensitivity of the water resource (i.e. river, wetland or estuary), and buffer 

zone attributes in order to determine the size a buffer would need to be in order to sufficiently protect a 

river, wetland or estuary.  

2.9.  Impact Assessment 
 

A method of assessment summary is provided below; the detailed method is provided in Appendix 1.  

 

The following criteria was taken into consideration when determining the impact of the proposed mining 

activities: 

• The nature of the impact i.e. positive, negative, direct, indirect; 

• The extent and location of the impact; 

• The duration of the impact i.e. short term, long term, intermittent or continuous; 

• The magnitude/intensity of the impact i.e. high, medium, low; and 

• The likelihood or probability of the impact actually occurring. 

 

Mitigation measures were subsequently identified and recommended for all impacts to reduce the overall 

impact significance to an acceptable level, where and if possible. Mitigation measures were aimed to ensure 

that: 

• More environmentally sound designs / layouts / technologies, etc., are investigated and 

implemented, if feasible; 

• Environmental benefits of a proposed activity are enhanced; 

• Negative impacts are avoided, minimised or remedied; and 

• Residual negative impacts are within acceptable levels. 

3. RESULTS 

3.1.  Overview of Background Information  
 

The development footprint falls within the North Eastern Coastal Belt Ecoregion, within the Mvoti to 

Umzimkulu Water Management Area (WMA) and within the Mgeni sub-Water Management Area (sub-

WMA) as defined by NFEPA (2011). The quaternary catchment indicated for the development footprint is 

U60C.  

Table 2: Main attributes of the region wherein the development footprint is located (Macfarlane and Bredin, 
2016). 

Main Attributes   

Rainfall seasonality Summer 

Mean annual precipitation (mm)   800 mm 

Mean annual temp. (°C) 19 °C 

K-factor13 0.61 

                                                
13 Inherent erosion potential of soils. 
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No wetlands are indicated within the development footprint or within areas directly adjacent to the 

development footprint by the NFEPA project (Figure 7)14. However, the Sterkspruit River flows around the 

proposed development footprint (Figure 6). The Sterkspruit River is a perennial river which is indicated to 

fall within a Category C PES (moderately modified). The river and its associated catchment has not been 

indicated as a Freshwater Ecosystem Priority Area by the NFEPA project.  

 

The development footprint and surrounding areas have been indicated as ‘available’ by the Freshwater 

Systematic Conservation Plan for KZN (KZN FSCP, 2007). Areas indicated as ‘available’ are untransformed 

biodiversity areas which have no specific conservation priority. However, the Sterkspruit River and its 

associated riparian habitat have been included in the D’MOSS as freshwater wetland habitat and areas 

surrounding the development footprint have been indicated as natural woodland. Furthermore, a small 

portion of the western boundary of the development footprint will be located within the 1:100 year floodline 

of the Sterkspruit River as indicated by D’MOSS. According to Clause 10 of the Durban Scheme, “no person 

shall, within a D’MOSS controlled area (as defined in clause 1) develop any land, or excavate or level any 

site, or remove any natural vegetation from, or erect any structure of any nature whatsoever, dump on or 

in or carry out any work upon such site without having first obtained the prior approval of the Council in 

terms of this sub-clause”. According to the Durban scheme, no approval can be given if development will 

materially and/or temporarily degrade, destroy, or negatively impact on the integrity of the biodiversity 

and/or environmental goods and services found or generated within a development area.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: NFEPA rivers and D’MOSS areas associated with the development footprint.  

                                                
14 It should be noted that the NFEPA Map is not spatially accurate to 1:10 000 or less (i.e. it is not a fine-scale or accurate map of the 
freshwater features in South Africa). A field survey was therefore required in order to confirm the presence or absence of wetland 
features. 

STERKSPRUIT RIVER 
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3.2.  Watercourse Description 
 

The proposed development footprint is located on a hilltop on the inner bend of the Sterkspruit River, with 

its western boundary located directly adjacent to the river. The portion of the Sterkspruit River associated 

with the proposed development footprint can be classified as an upper foothill river characterised by a 

moderately steep, cobble-bed or mixed bedrock-cobble bed channel, with plane bed, pool-riffle and pool-

rapid reach types. The river is located within a steep valley and portions of the river reach are bordered by 

vertical rock faces. A waterfall is located to the east of the development footprint and extends down into a 

deep gorge located to the north east of the development footprint. A well-defined riparian vegetation 

community has established on the banks of the river with a composition and physical structure distinct from 

vegetation communities of adjacent terrestrial areas. The riparian habitat of the river is characterised by the 

presence of tree and shrub species including Combretum mole (Velvet bushwillow), Sideroxylon inerme 

(White Milkwood), Vachellia sieberiana var. woodii (Paper Bark Thorn), Searsia spp., Albizia adianthifolia 

(Flat-crown Albizia), Erythrina lysistemon (Common Coral Tree), Sclerocroton intigerrimum (Duiker Berry), 

Ficus natalensis (Natal Fig), Pavetta lanceolata (Weeping Brides-bush), Codia rudis (Small Bone Apple) 

and Ficus glumosa (African Rock Fig). 
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Figure 7:Representative images of the Sterkspruit River. 

 

A channelled valley bottom wetland has also developed on the banks of the Sterkspruit River15. The wetland 

is fed by water inputs from the Sterkspruit river as well as from the adjacent valley side slopes. The wetland 

                                                
15 The Sterkspruit river forms the channel of this wetland. 
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is dominated by obligate16 and facultative17 wetland species including Cyperus dives (Giant Sedge), 

Sporobolus pyramidalis (Cats-tail dropseed), Cyperus esculentus (Yellow Nutsedge), Centella asiatica 

(Asiatic Pennywort), Stenotaphrum secundatum (Buffalo Grass), Pycreus polystachyos (Bunchy Flat 

Sedge), Kylinga sp. and Miscanthus capensis (Daba Grass) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8:Representative images of the channelled valley bottom wetland. 

 

Disturbance of both the river and associated wetland and riparian areas as a result of anthropogenic 

activities has resulted in the encroachment of alien and invasive species such as Senna didymobotrya 

(Peanut Butter Cassia), Acacia mearnsii (Black Wattle), Lantana camara (Common Lantana), Opuntia sp. 

(Prickly Pear), and Solanum mauritianum (Bugweed) into the features. The river and wetland have also 

likely been impacted as a result of activities within their catchments. This will be discussed in more detail 

in the sections to follow (Sections 3.5-3.7). 

 

 

 

 

 

 

 

                                                
16 Almost always grow in wetlands (> 99% of occurrences). 
17 Usually grow in wetlands (67-99% of occurrences) but occasionally are found in non-wetland areas 
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Figure 9: Sterkspruit River and channelled valley bottom wetland in relation to the development 

footprint (Google Earth Pro, 2017). 

3.3.  Aquatic Ecosystem Classification 
 

The Sterkspruit River and the channelled valley bottom wetland are inland systems located within the Sub-

escarpment Savanna wetland vegetation group (Endangered) (NFEPA, 2011) and within the North Eastern 

Coastal Belt Ecoregion. According to the classification system developed by Ollis et. al. (2013) the river 

and wetland are located within a valley floor landscape which occurs at the base of a valley, situated 

between two distinct valley side-slopes, where alluvial or fluvial processes typically dominate. The table 

below summarise the results from Level 4 through to Level 6.  

 

Table 3: Aquatic ecosystem classification (Ollis et al., 2013) 

 Sterkspruit River Channelled Valley Bottom Wetland 

Level 4 River: a linear landform with clearly discernible bed 
and banks, which permanently or periodically carries 
a concentrated flow of water. A river is taken to 
include both the active channel and the riparian 
zone as a unit. 

Channelled valley bottom wetland: a valley bottom 
wetland with a river channel running through it. 

Level 5 Perennial—flows continuously throughout the year Seasonally inundated—with surface water present for 
extended periods during the wet season/s (generally 
between 3 to 9 months duration) but drying up 
annually, either to complete dryness or to saturation. 
 
Seasonally saturated—with all the spaces between 
the soil particles filled with water for extended periods 
(generally between 3 to 9 months 
duration), usually during the wet season/s, but dry 
for the rest of the year 

Level 6 Natural: existing in, or produced by nature; not 
made or caused by humankind. 

Natural: existing in, or produced by nature; not made or 
caused by humankind. 
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3.4.  Watercourse Delineation 
 

A site survey was undertaken on the 7th of February 2018, during which the riparian and wetland indicators 

as mentioned in section 2.2 were utilised in order to delineate riparian and wetland habitat associated with 

the development footprint. The following indicators were utilised for each of the watercourses: 

 

Sterkspruit River and Associated Riparian Areas 

• The presence of a well-defined riparian vegetation community with a composition and physical 

structure distinct from vegetation communities of adjacent terrestrial areas.  

• The river is located within a deep valley and terrain units were therefore utilised in combination with 

riparian vegetation to delineate the riparian area. 

 

The channelled valley bottom wetland 

• The wetland was dominated by obligate and facultative wetland species. Vegetation was therefore 

utilised as the primary indicator of the boundary of the wetland. 

• Hand augering was undertaken in order to aid in the identification of the boundary of the wetland. 

Indicators of hydromorphic soils18 such as gleying and mottling19 were encountered within the first 

50cm of the soil surface and could be utilised in combination with vegetation to delineate the 

wetland area. 

• The wetland occurs at the base of a steep valley and terrain units were therefore also utilised in 

order to guide the delineation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Well defined riparian vegetation community (background) and obligate and facultative 

wetland vegetation (foreground). 

 

 

 

 

 

 

 

 

                                                
18 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). 
19 Wetland indicators defined by DWAF, 2008 and Job, 2009. 
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Figure 11: Representative photographs indicating hydromorphic soils with mottling, gleying and 

soil saturation noted. 

3.5.  Ecosystem Services 

The WET-Ecoservices tool was applied to the channelled valley bottom wetland in order to determine the 

current function and service provision of the feature.  

Fifteen Ecosystem Services were assessed and the results are presented in Table 5 below with reference 

to Table 4 and Figure 12. Brief explanations of the most noteworthy results are provided below: 

● The channelled valley bottom wetland is considered of increased importance in terms of the 

assimilation of phosphates, nitrates and toxicants which are likely to enter into the feature with 

stormwater runoff from urban and industrial areas within the catchment.  

● The channelled valley bottom wetland is considered of increased importance in terms of flood 

attenuation and erosion control. Water overtopping the banks of the Sterkspruit River channel 

during flood events is spread out and slowed down by the robust vegetation within the adjacent 

wetland areas which reduces the corrosive potential of the floodwaters.  

● Although disturbed, the channelled valley bottom wetland is associated with the Sub-Escarpment 

Savanna wetland vegetation unit which is Endangered within the region. This increases the 

importance of the feature in terms of the maintenance of biodiversity. 

● The wetland is not currently utilised for the provision of water for human use and no crops are 

currently cultivated within the feature. No cultural significance is associated with the feature and 

the location of the wetland within a poorly accessible largely industrial area decreases its 

importance in terms of tourism, recreation, education and research.  

 

Should the mitigation measures as listed within Section 5 of this report be strictly implemented, 

development related activities will not extend into the channelled valley bottom wetland, and disturbance to 

the wetland habitat will be of a very low significance. The ecoservices provided by the channelled valley 

bottom wetland are therefore not likely to be impacted. 
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Table 4: Classes for determining the likely extent to which a benefit is being supplied based on the overall 

score for that benefit (after Kotze et al., 2007).  

Score (range 0 - 

4) 

<0.5 0.5-1.2 1.3-2.0 2.1-2.8 >2.8 

Rating of the 

likely extent to 

which a benefit 

is being supplied 

Low Moderately Low Intermediate Moderately High High 

 

Table 5: WET-EcoServices results table.  

 

Channelled 

valley bottom 

wetland 

Indirect benefits: regulating and supporting 

Flood attenuation**** 2.0 

Streamflow regulation** 1.8 

Sediment trapping**** 1.5 

Phosphate removal**** 2.5 

Nitrate removal*** 2.5 

Toxicant removal*** 2.6 

Erosion control*** 2.3 

Carbon storage*** 2.3 

Direct benefits 

Maintenance of biodiversity** 3.5 

Water supply for human, agricultural 

and industrial use** 

1.0 

Harvestable natural resources** 0.6 

Provision of cultivated foods*** 0.4 

Cultural significance* 0.0 

Tourism, recreation, scenic value** 0.7 

Education and research* 0.5 

Size is seldom important *  

Size is usually moderately important**  

Size is usually very important***  

Size is always very important**** 
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Figure 12: WET-EcoServices results. 

3.6.  Present Ecological State  
 

In order to determine the PES of the Sterkspruit River, the river IHIA was applied (refer to methodology in 

section 2.6). The IHIA is founded on the assessment of two separate modules of a watercourse namely 

riparian habitat and instream habitat. 

 

The instream and riparian scores calculated for the Sterkspruit River fall within IHIA Category C (moderately 

modified - A loss and change of natural habitat and biota has occurred but the basic ecosystem functions 

are still predominantly unchanged). 

Table 6: Descriptive classes for the assessment of modifications to habitat integrity (after IHIA, 1999). 

IMPACT 

CATEGORY 

DESCRIPTION SCORE 

None No discernible impact, or the modification is located in such a way that it has no impact 

on habitat quality, diversity, size and variability. 
0 

Small The modification is limited to very few localities and the impact on habitat quality, 

diversity, size and variability is also very small. 
1 - 5 

Moderate The modifications are present at a small number of localities and the impact on habitat 

quality, diversity, size and variability is also limited. 
6 - 10 

Large The modification is generally present with a clearly detrimental impact on habitat 

quality, diversity, size and variability. Large areas are, however, not influenced. 
11 - 15 

Serious The modification is frequently present and the habitat quality, diversity, size and 

variability in almost the whole of the defined area is affected. Only small areas are not 

influenced. 

16 - 20 

Critical The modification is present overall with a high intensity. The habitat quality, diversity, 

size and variability in almost the whole of the defined section is influenced 

detrimentally. 

21 - 25 
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Table 7: IHIA results for the Sterkspruit River.  

  
Impact 
score 

Weight IHI Score 
Impact 

Category 
Confidence 

Instream criteria           

Water abstraction 0 14 0 None M 

Flow modification 20 13 10.4 Moderate M 

Bed modification 10 13 5.2 Small H 

Channel modification 0 13 0 None H 

Water quality 22 14 12.32 Large L 

Inundation  10 10 4 Small M 

Exotic macrophytes 0 9 0 None H 

Exotic fauna    0 8 0 None L 

Solid waste disposal 6 6 1.44 Small H 

Instream Habitat Integrity    66.64     

 Instream Habitat PES    Moderate      

Riparian zone criteria           

Indigenous vegetation removal 0 13 0 None H 

Exotic vegetation 
encroachment  20 12 9.6 Moderate H 

Bank erosion   7 14 3.92 Small H 

Channel modification 0 12 0 None H 

Water abstraction   0 13 0 None M 

Inundation 5 11 2.2 Small M 

Flow modification 15 12 7.2 Moderate M 

Water quality 22 13 11.44 Large M 

Riparian Zone Habitat 
Integrity     65.64     

Riparian Zone Habitat PES   Moderate   

 

The PES of the channelled valley bottom wetland was determined with the use of the WET-Health Tool 

(Macfarlane et. al. 2007). WET-Health is defined as a measure of the similarity of a wetland to a natural or 

reference condition. This technique20 attempts to assess hydrological, geomorphological and vegetation 

health in three separate modules. The probable trajectory of change was also considered should 

development activities proceed as well as if the project does not prove feasible. 

 

The overall wetland health21 score calculated for the channelled valley bottom wetland falls within PES 

Category D (Largely modified - A large change in ecosystem processes and loss of natural habitat and 

biota has occurred).  

 

                                                
20 A Level 1 WET-Health assessment was undertaken as part of the wetland PES assessment. 
21 (hydrology score) x 3 + (geomorphology score) x 2 + (vegetation score) x 2 / 7 = overall wetland health  
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Should development prove feasible and should the mitigation measures as listed within this report be strictly 

implemented, the PES of the river and wetland is likely to remain unchanged. This is due to the fact that 

the proposed development footprint is located outside of the riparian and wetland areas, and mitigation 

measures will prevent impacts to the features as a result of edge effects.  

 

Table 8: WET-Health results for the channelled valley bottom wetland.   

 Hydrology Geomorphology Vegetation 

Seep wetland D 

 

C 

 

D 

 

Trajectory of change with 

development 
→ → → 

→ State is likely to remain stable over the next 5 years.  
↓ State is likely to deteriorate slightly over the next 5 years. 
↓↓ State is expected to deteriorate substantially over the next 5 years.   

 

The key findings of the assessments are summarised below: 

• The Hammersdale Waste Water Treatment Works (WWTW) is located approximately 2km 

upstream of the proposed development footprint. The release of treated waste water from the 

facility into the Sterkspruit River has increased the water inputs into the river and therefore into the 

associated channelled valley bottom wetland. An increase in runoff from hardened surfaces within 

the urban/industrial catchment of the river and wetland has also likely resulted in an increase in the 

floodpeaks of the features.  

• Although the Hammersdale Dam is located upstream of the proposed development footprint and 

has likely resulted in a slight reduction of flows into the river and channelled valley bottom due to 

evaporation from the dam surface, releases are made from the dam and the increase in flows into 

the river is still considered to be greater than the reduction in flows caused by the dam.  

• A gravel road crosses a portion of the Sterkspruit River located to the east of the development 

footprint. A concrete pipe has been developed below the road in order to maintain flow through the 

river. However, the pipeline has resulted in the concentration of flows at this point. 

• Sediment laden stormwater runoff from disturbed areas within the catchment has resulted in the 

deposition of sediment within the stream channel and within the wetland. 

• An increase in runoff from hardened surfaces within the catchment has resulted in the erosion of 

small areas of the river banks.  

• No onsite water quality testing was undertaken as part of the assessment, however the release of 

return flows from the upstream Hammersdale WWTW, and an increase in runoff from industrial and 

urban areas within the catchment, has likely resulted in an increase in the phosphate, nitrate and 

toxicant levels of water within the river and associated wetland areas.  

• The wetland and the riparian areas of the river have been impacted on as a result of the proliferation 

of alien and invasive species at the expense of indigenous vegetation.  

 

 

 

 

 



 
EnviroSwift KZN            Page 31 

 

Freshwater Assessment Portion 4 of the Farm Lot A, Sterk Spruit No. 2627           February 2018 

 

3.7.  Ecological Importance and Sensitivity (EIS) 
 

The key aspects considered during the EIS assessment for the Sterkspruit River and the channelled valley 

bottom wetland are summarised below and in the tables to follow: 

• It is considered unlikely that the degraded wetland habitat associated with the channelled valley 

bottom will support rare and endangered species or populations. However, the riparian area of the 

river may provide the habitat to support such species. 

• The river and wetland provide suitable breeding and foraging habitat for faunal species considered 

to be more common within the region. 

• The river has a high diversity of habitat types including riffles, rapids, runs and pools and is therefore 

likely to provide the niche habitat for a higher diversity of aquatic invertebrates. 

• The river and wetland provide a green corridor through a largely developed catchment area. 

• The river and wetland are not formally protected, however, the Sub-Escarpment Savanna wetland 

vegetation unit is Endangered within the region which increases the overall sensitivity of the 

wetland. 

• Both the river and wetland have already been significantly impacted as a result of water quality 

modifications due to the Hammersdale WWTW and urban/industrial areas within their catchments. 

This reduces the sensitivity of both features to water quality changes. 

 

The Sterkspruit River was calculated to be of a high EIS (delineations that are considered to be unique on 

a national scale due to biodiversity. These rivers may be sensitive to flow modifications but in some cases, 

may have a substantial capacity for use), and the channelled valley bottom wetland was calculated to be 

of a moderate EIS (wetlands that are considered to be ecologically important and sensitive on a provincial 

or local scale. The biodiversity of these systems is not usually sensitive to flow and habitat modifications. 

They play a small role in moderating the quantity and quality of water of major rivers). 

 

Table 9: EIS results for the Sterkspruit River   

 Sterkspruit River Confidence 

Rare and endangered biota 3 2 

Populations of unique biota 2 3 

Intolerant biota 1 2 

Species/taxon richness 3 3 

Diversity of habitat types or features* 3 3 

Refuge value of habitat types 3 3 

Sensitivity of habitat to flow changes 2 3 

Sensitivity to flow related water quality changes 1 3 

Migration route/corridor for instream and riparian biota 3 2 

National parks, 

Wilderness areas, 

Nature reserves 

Natural Heritage sites 

Natural areas 

2  3 

TOTAL 23 
 

MEDIAN 2.5 
 

OVERALL EIS High  

Score guideline Very high = 4; High = 3, Moderate = 2; Marginal/Low = 1; None = 0 

Confidence rating Very high confidence = 4; High confidence = 3; Moderate confidence = 2; Marginal/low confidence = 1 
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Table 10: EIS results for the channelled valley bottom wetland   

  
Channelled Valley 
Bottom Wetland 

Confidence 

Biodiversity support 1.3  

Presence of Red Data species or habitat to support such 
species 

0 3 

Populations of unique species 1 2 

Migration/breeding/feeding sites 3 2 

Landscape scale 1.6  

Protection status of the wetland 0 4 

Protection status of the vegetation type or wetveg unit 3 4 

Regional context of the ecological integrity 1 4 

Size and rarity of the wetland type/s present 2 3 

Diversity of habitat types 2 3 

Sensitivity of the wetland 1.7  

Sensitivity to changes in floods 3 3 

Sensitivity to changes in low flows/dry season 1 1 

Sensitivity to changes in water quality 1 1 

EIS 1.7  

  Moderate  

Score guideline Very high = 4; High = 3, Moderate = 2; Marginal/Low = 1; None = 0 

Confidence rating Very high confidence = 4; High confidence = 3; Moderate confidence = 2; Marginal/low confidence = 1 

3.8.  Recommended Ecological Category (REC) 
 

For the REC it is recommended that the PES category of the Sterkspruit River and associated channelled 

valley bottom wetland is maintained. This can be achieved through the strict implementation of the 

mitigation measures as listed within Section 5 of this report. The implementation of these mitigation 

measures will reduce the disturbance of the habitat associated with river and wetland as a result of the 

edge effects of development and as a result of an increase in stormwater runoff into the feature from the 

development footprint area.  

3.9.  Buffer Requirements 
 

Buffer zones protect aquatic resources from the effects of adjacent development and/or land use changes. 

The Buffer Zone Guidelines for Rivers, Wetlands and Estuaries (Macfarlane and Bredin, 2016) was utilised 

in order to determine an appropriate buffer area for the Sterkspruit River and channeled valley bottom 

wetland. Factors such as the proposed activity as well as the PES and EIS were considered during the 

calculation of the appropriate buffer area. A buffer area of 23m was calculated for the Sterkspruit River for 

the construction phase of the development and was applied from the edge of the riparian zone of the river. 

A buffer of 20m was calculated for the channelled valley bottom wetland for the construction phase of the 
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development, however, this buffer area is covered by the 23m riparian buffer zone. As a result, only the 

23m buffer is indicated in the figure below. 

 

A small portion of the 23m buffer zone falls within the development footprint area. However, it should be 

noted that this portion of the buffer is already significantly disturbed as a result of the removal of natural 

vegetation for the historical development of the existing internal access road, and as a result of alien 

invasive vegetation proliferation (Figure 14). 

 

As far as possible, buffer areas should be treated as ‘no-go’ areas during the construction and operational 

phases of development and it must be ensured that non-essential development related activities are strictly 

prohibited within the riparian and wetland areas as well as the 23m buffer areas in order to avoid any 

unnecessary impact.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: Watercourse delineation indicating the 23m buffer area associated with the Sterkspruit River 
(Google Earth Pro, 2017). 
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Figure 14: Disturbed buffer areas (indicated in orange) located within the proposed development footprint 
area (indicated in red). 
 

4.  ACTIVITY DESCRIPTION 

The proposed development related activities will entail the construction of 32 platforms within the already 

developed portions of the property, and the expansion of two platform areas into undeveloped areas 

adjacent to developed areas (Figure 14). Internal roads will also be developed in order to allow access to 

each of the platforms. The proposed end us of the development is light industry (refer to Figure 15 below 

for list of activities).  
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Figure 15: Proposed development footprint layout  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 16: Possible light industrial activities.  
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5.  ASSESSMENT OF FRESHWATER IMPACTS 

5.1. Impact Identification 

According to the layout plan provided the development footprint will not extend into the riparian or wetland 

habitat delineated during the field assessment undertaken on the 7th of February, and only small areas of 

the riparian buffer will be disturbed as a result of development related activities (Figure 16). The impact as 

a result of the direct loss of riparian and wetland habitat will therefore be avoided. However, development 

in close proximity to the riparian and wetland habitat and within the buffer area may still result in the following 

impacts. 

 

Direct impacts considered probable during the construction phase include: 

• Disturbance of riparian habitat. 

• Increased runoff, erosion and sedimentation of riparian and wetland habitat. 

• Water quality impairment within the Sterkspruit River and the channelled valley bottom wetland. 

 

Direct impacts considered probable during the operational phase include: 

• Increased runoff from hardened surfaces resulting in erosion and sedimentation of riparian and 

wetland habitat. 

• Water quality impairment within the Sterkspruit River and the channelled valley bottom wetland. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17: Watercourse delineation indicating areas of the 23m buffer zone into which the development 
footprint will extend (indicated by yellow circle) (Google Earth Pro, 2017). 
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5.1.1. Construction Phase 
 

Impact 1 - Disturbance of riparian habitat. 

 

Development related activities will not take place within the riparian habitat of the Sterkspruit River, 

however, the western boundary of the development footprint is located within the buffer area, directly 

adjacent to the riparian habitat. Buffer zones are areas of vegetation upslope of riparian/wetland 

boundaries, which are required to protect riparian areas and wetlands from the effects of adjacent 

development and/or landuse changes (DWAF, 2008). These buffer zones protect the receiving riparian and 

wetland systems from concentrated peak runoff volumes, sedimentation and pollution; provide 

feeding/breeding areas for wetland/river fauna; and enhance the corridor function of the rivers and 

wetlands. The buffer area associated with the western boundary of the development footprint will be 

encroached upon and the edge effects of construction related activities such as the indiscriminate 

movement of construction vehicles and personnel through riparian areas, and the inappropriate storage of 

building material may therefore result in the disturbance of riparian vegetation, the compaction/disturbance 

of soils and in the proliferation of alien and invasive plant species.  

 

The development related activity proposed within the buffer area is the upgrade of an existing internal 

roadway within the property and the development of a portion of a platform area. The portion of riparian 

habitat which will be disturbed has already been degraded as a result of historical development of the 

internal roadway and outbuildings and is currently invaded by alien and invasive vegetation. The impact 

associated with the disturbance of degraded riparian habitat is considered to be of a medium intensity and 

of an overall medium (negative) significance prior to the implementation of the mitigation measures. The 

implementation of mitigation measures such as the demarcation of the development footprint and the 

designation of surrounding riparian areas as no-go areas, as well as the rehabilitation of any areas of 

riparian habitat disturbed as a result of construction related activities will reduce the intensity of the impact, 

and the overall impact may be reduced to a very low (negative) significance.  

 

Essential mitigation measures:  

• The riparian habitat located directly adjacent to the western boundary of the development footprint 

must be designated as a no-go area and any activities within the no-go area must be strictly 

prohibited. 

• Demarcate the construction footprint and strictly prohibit any activities outside of the demarcated 

footprint area. 

• Access into the development footprint must be limited to designated access roads only, access roads 

must not traverse riparian habitat. 

• Road widening within the buffer area should occur to the south-east of the existing access road. 

Widening of the road into the riparian habitat located to the north-west of the existing road must be 

prohibited. 

• Turning circles for construction vehicles must be located outside of the buffer area. 

• As far as possible, limit the removal of vegetation cover from portions of the buffer area that do not 

fall within the direct construction footprint area. 

• Prohibit the dumping of excavated material or building material within the riparian area or within the 

buffer area. Building material must be stored at designated areas outside of the riparian and wetland 

areas and outside of the associated buffer areas, preferably within central portions of the 

development footprint where there is little chance of runoff. Spoil material must be appropriately 

disposed of at a registered waste disposal facility. 

• An environmental control officer (ECO) (or similar) must inspect the development footprint on a 

weekly basis and must take measures to address unforeseen disturbances to riparian and wetland 

habitat.  
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• Immediately rehabilitate any accidental disturbance to portions of riparian habitat located adjacent to 

the development footprint. This can be achieved through the ripping of compacted soils to a depth of 

300mm and through the reprofiling of areas to pre-disturbance conditions. Reprofiled areas must 

then be revegetated with riparian species indigenous to the vegetation type. 

• Once construction has been completed all construction waste, rubble, and equipment must be 

removed from the development footprint.  

• Alien and Invasive species control: 

o The development footprint and immediately adjacent areas must be checked by the ECO for 

alien and invasive species on the completion of construction and alien species noted must be 

removed.  

o Alien species removal is to take place manually, by hand or with the use of chainsaws and 

similar equipment. The use of herbicides should be avoided. However, if necessary, only 

herbicides which have been certified safe for use in wetlands/aquatic environments by an 

independent testing authority may be considered. Aerial spraying of herbicides should be 

strictly prohibited. The DWS/ECO must be consulted in this regard.  

o Dispose of removed alien plant material at a registered waste disposal site or burn on a bunded 

surface where no stormwater runoff is expected.  

o Remove vegetation before seed is set and released.  

o Cover removed alien plant material properly when transported, to prevent it from being blown 

from vehicles.  

 

Table 11: Disturbance of riparian habitat. 

 Intensity Extent Duration Probability of 
impact 

occurring 

Significance Confidence 

Without mitigation Medium Local Long term High Medium (-ve) High 

With mitigation Low Local Short term Medium Very Low (-ve) High 

 
Impact 2 – Increased runoff, erosion and sedimentation of riparian and wetland habitat 

 

An increase in stormwater runoff from cleared, disturbed and compacted areas may result in an increase 

in stormwater flows and flow velocities into the downslope riparian and wetland habitat. This may result in 

the erosion of the banks of the river and of the adjacent wetland habitat. Special mention is made here of 

the western portion of the development footprint which is located directly adjacent to the riparian habitat. 

The banks of the river are particularly steep at this point and there is therefore an increased risk of bank 

slump. The probability of additional impact due to erosion caused by disturbance during development is 

therefore considered to be high. In addition, earth moving activities and the disturbance of soils will result 

in an increase in the runoff of sediment into the river and wetland habitat. 

 

Restricting site preparation and construction activities to the dry winter months (April to November) would 

greatly decrease impact significance, however in practice this is not always achievable. As a result, impact 

significance, after mitigation, was rated assuming that this timeframe will not be feasible.  

 

The increased surface roughness of vegetation within the buffer zone and surrounding natural areas within 

the propsetry will reduce the velocity of stormwater runoff from the development footprint and therefore the 

erosive potential of the stormwater. However, construction will take place within portions of the buffer zone 

on the western boundary of the development footprint, and protection of this portion of riparian habitat from 

erosion and sedimentation will therefore be lost. The impact is considered to be of a high intensity and of a 

local extent. Although the construction period extends over a short term duration, erosion and sedimentation 

would remain long term should the rehabilitation of eroded areas not take place, and the duration of the 

impact is therefore considered to be long term. The overall impact is therefore considered to be of a high 
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(negative) significance prior to the implementation of mitigation measures. The implementation of the 

mitigation measures as listed below will reduce the intensity and duration of the impact, however, some 

sedimentation and erosion of the river banks directly adjacent to the western boundary of the development 

is likely to occur regardless of the implementation of mitigation measures, and the intensity of the impact 

may only be reduced to a medium (negative) significance. The overall impact will therefore be reduced to 

a low (negative) significance after the implementation of mitigation measures. 

Essential mitigation measures: 

• Implement erosion control measures where required (e.g. covering steep, erosion prone banks of 

the Sterkspruit River which are in close proximity to the construction footprint with geotextiles; 

stabilizing areas susceptible to erosion with sandbags; covering areas prone to erosion with brush 

packing, straw bales, mulch; diverting stormwater away from areas susceptible to erosion etc). Care 

must be taken to prevent additional disturbance to the banks of the river during the implementation 

of erosion control measures. 

• Direct runoff from disturbed areas within the construction footprint area to silt traps (silt fences, 

sandbags etc.) to remove sediment. 

• Locate silt traps on the western boundary of the development footprint in order to trap sediment 

before it reaches the riparian habitat which is located directly adjacent to the footprint. 

• All sediment trapping devices should be checked weekly by the appointed ECO and cleared or 

repaired as needed.  

• Erosion and sediment control measures must be installed before earthworks are initiated. 

• Schedule construction activities to minimize the total amount of soil exposed at any given time. 

• Locate stockpile areas in designated areas outside of the buffer areas of the riparian and wetland 

areas. Stockpile areas should preferably be located on level ground within the centre of the 

development footprint where they are at the greatest distance from freshwater habitat. 

• Protect stockpiles, if required, from erosion using tarp or erosion blankets.  

• Divert stormwater away from the construction footprint area. Stormwater must not be discharged into 

the riparian or wetland areas and their associated buffer areas. Stormwater should rather be 

discharged as diffuse flow into well vegetated areas outside of the buffer. Energy dissipaters must 

be constructed where stormwater is released in order to reduce the water velocity and therefore 

erosion. 

• A method statement must be developed indicating how the contractor will minimise the erosion and 

sedimentation of the portion of the riparian habitat located directly adjacent to the western boundary 

of the development footprint. 

• The contractor/ECO must check the riparian area, banks and channel of the portion of the river 

directly adjacent to the western boundary of the development footprint for erosion and sedimentation 

on a weekly basis during the construction phase of the development. The ECO must also check the 

development footprint, remaining areas of the river channel, banks and riparian areas, as well as the 

wetland for erosion damage and sedimentation after every heavy rainfall event. Should erosion or 

sedimentation be noted, immediate corrective measures must be undertaken. Rehabilitation 

measures may include the removal of accumulated sediment by hand, the filling of erosion gullies 

and rills, the stabilization of gullies with silt fences and the stabilization of river banks with sand bags. 

Care must be taken to prevent additional disturbance to the river and wetland during the 

implementation of these measures. 
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Table 12: Increased runoff, erosion and sedimentation of riparian and wetland habitat. 

 Intensity Extent Duration Probability of 
impact 

occurring 

Significance Confidence 

Without mitigation High Local Long term High High (-ve) High 

With mitigation Medium Local Short term Medium Low (-ve) High 

 
Impact 3 – Water quality impairment within the Sterkspruit River and the channelled valley bottom 

wetland 

 

The movement of construction vehicles through the development footprint increases the possibility of the 

contamination of the adjacent river and wetland areas by hydrocarbons which may leak from the vehicles 

and enter into the areas with stormwater runoff. In addition, platforms will be constructed within the 

development footprint with the use of concrete, and roads will be constructed with the use of tar. There is 

therefore a possibility that the river and wetland will be contaminated as a result of the runoff of cement and 

other construction related materials from the development footprint, particularly in areas where the riparian 

habitat is located directly adjacent to the development footprint. 

 

Although the construction period of the proposed development will be of a short term duration, the spillage 

of cements, building materials and hydrocarbons into freshwater habitat could have long term 

consequences, and the impact was therefore considered to be of a long term duration. The water quality of 

the Sterkspruit River and the channelled valley bottom wetland has already been impacted on as a result 

of the release of return flows from the Hammersdale WWTW into the River and as a result of the runoff of 

contaminated stormwater from the urban/industrial catchment. The additional runoff of contaminants from 

the site will further reduce water quality within the river and wetland areas. Prior to the implementation of 

mitigation measures the impact is considered to be of a high (negative) significance. However, with the 

implementation of the mitigation measures listed below, the intensity and the duration of the impact may be 

reduced and the overall impact will be reduced to a very low (negative) significance.  

 

Essential mitigation measures:  

• Locate topsoil stockpiles, construction material, equipment storage areas, concrete batching areas 

as well as vehicle parking areas, bunded vehicle servicing and re-fuelling areas and equipment 

cleaning areas in designated areas outside of the buffer areas of the riparian and wetland areas. 

These areas should preferably be located on level ground within the centre of the development 

footprint where they are at the greatest distance from freshwater habitat. 

• Fuel, chemicals and other hazardous substances should preferably be stored offsite, or as far away 

as possible from the riparian and wetland areas as possible. These substances must be stored in 

suitable secure weather-proof containers with impermeable and bunded floors to limit pilferage, 

spillage into the environment, flooding or storm damage.  

• Inspect all storage facilities and vehicles daily for the early detection of deterioration or leaks. 

• Dispose of used oils, wash water from cement and other pollutants at an appropriate licensed landfill 

site.  

• Dispose of concrete and cement-related mortars in an environmental sensitive manner (can be toxic 

to aquatic life). Washout should not be discharged into the riparian or wetland areas. A washout area 

should be designated, and wash water should be treated on-site.  

• Clean up any spillages immediately and dispose of contaminated material at an appropriately 

registered facility.  

• Restrict the construction of areas on the western boundary of the development footprint that are 

located directly adjacent to the riparian area of the Sterkspruit River to the dry season. This will limit 

runoff of contaminants into the river with stormwater runoff. 
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• Provide portable toilets where work is being undertaken. These toilets must be located within an area 

designated by the ECO outside of the buffer areas of the riparian and wetland areas and should 

preferably be located on level ground within the centre of the development footprint where they are 

at the greatest distance from freshwater habitat. Portable toilets must be serviced regularly in order 

to prevent leakage/spillage. 

• A method statement must be developed and approved indicating how the contractor will minimise 

the passage of contaminants such as fuel and cement into the portion of the riparian habitat located 

directly adjacent to the western boundary of the development footprint. 

 

Table 13: Water quality impairment within the Sterkspruit River and the channelled valley bottom wetland. 

 Intensity Extent Duration Probability of 
impact 

occurring 

Significance Confidence 

Without mitigation High Local Long term High High (-ve) High 

With mitigation Low Local Short term Low Very Low (-ve) High 

 

5.1.2 Operational Phase 
 

Impact 1 – Increased runoff from hardened surfaces resulting in erosion and sedimentation of 

riparian and wetland habitat 

 

The proposed development will entail the construction of 32 concrete platforms which will ultimately 

accommodate a range of light industrial buildings and activities. At present the development footprint 

contains a number of warehouses, outbuildings, staff accommodation, parking areas and internal access 

roads. The remaining areas in between this infrastructure are vegetated with grass and trees. The increase 

in stormwater runoff from the hardened surfaces associated with the proposed concrete platforms, rooftops, 

parking areas and roads when compared to the current scenario is considered to be significant22. This 

increase in stormwater volume and velocity may result in the erosion and sedimentation of the adjacent 

river and associated riparian habitat, as well as the channelled valley bottom wetland. Special mention is 

made here of increased runoff from the upgraded access road and the platform area which are located 

within the buffer area. Riparian areas located directly adjacent to the hardened surfaces associated with 

the development footprint are more vulnerable to erosion. 

 

In order to prevent the erosion and sedimentation of riparian and wetland habitat it must be ensured that 

the volumes of stormwater runoff from the development footprint do not increase from the pre-development 

to the post-development scenario. This can be achieved through the implementation of appropriate 

stormwater management measures such as those listed below. The majority of these stormwater 

management measures will need to be implemented during the construction phase of the development in 

order to mitigate operational phase impacts.   

 

The impact is considered to be of a high intensity and of an overall high (negative) significance prior to the 

implementation of mitigation measures. However, with the implementation of the mitigation measures listed 

below the overall impact may be reduced to a low (negative) significance. 

 

Essential mitigation measures:  

• Design a stormwater management plan in order to control stormwater runoff from hardened surfaces 

and prevent the erosion and sedimentation of the Sterkspruit River and channelled valley bottom 

wetland downslope of the development footprint. 

                                                
22 Vegetation currently within the development footprint is likely to intercept flow and allow for infiltration. 
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• Use porous/permeable paving around buildings.  

• Install rainwater harvesting tanks to collect runoff from rooftops. 

• Intercept stormwater runoff from the upgraded access road and the platform within the buffer area 

with vegetated swales. 

• Intercept sheet runoff from the platform areas and promote the treatment and infiltration of runoff. 

This can be achieved through the incorporation of one or more of the following stormwater control 

measures into the layout of the development: 

o Grassed/vegetated filter strips; 

o Grassed/vegetated swales; 

o Stormwater soakaways; 

o Stormwater retention/detention ponds; 

o Bioretention ruts; and 

o Infiltration trenches. 

• The disposal of polluted stormwater directly into the riparian or wetland areas and their associated 

buffer areas, or into natural areas surrounding the development footprint must be strictly prohibited. 

Adequately treated stormwater should be discharged at multiple points, as diffuse flow into well 

vegetated areas outside of the buffer. These areas should preferably already be disturbed or 

degraded areas in the development footprints surroundings. Energy dissipaters (such as linings of 

stones, concrete, grass or gabions) must be constructed where stormwater is released in order to 

reduce the water velocity and therefore erosion. 

 
Table 14: Increased runoff from hardened surfaces resulting in erosion and sedimentation of riparian and 
wetland habitat. 

 Intensity Extent Duration Probability of 
impact 

occurring 

Significance Confidence 

Without mitigation High Local Long term High High (-ve) High 

With mitigation Low Local Long term Medium Low (-ve) High 

 
Impact 2 – Water quality impairment within the Sterkspruit River and the channelled valley bottom 

wetland 

 
The end use of the proposed development is light industry (refer to Figure 15 above). This zoning prohibits 
extractive and noxious industrial activities. Furthermore, the proposed development will be an ‘Eco 
Industrial Park’ and strict measures will be implemented in order to ensure that the quality of stormwater 

leaving the site is acceptable23. This reduces the intensity of the impact to a low level and reduces the 
overall impact to a low (negative) significance prior to the implementation of mitigation measures. Although 
the impact significance prior to the implementation of mitigation measures is low, it is still recommended 
that the mitigation measures as listed for operational phase Impact 1 are implemented in order to ensure 
that unforeseen impacts to water quality do not occur. 
 
Table 15: Water quality impairment within the Sterkspruit River and the channelled valley bottom wetland. 

 Intensity Extent Duration Probability of 
impact 

occurring 

Significance Confidence 

Without mitigation Low Local Long term High Low (-ve) High 

With mitigation Low Local Long term Low Low (-ve) High 

 
 

                                                
23 Strict measures are currently being developed by an unaffiliated party to ensure that the quality of stormwater leaving the 
development footprint is of an acceptable quality. These can be provided if required.. 
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5.1.3.  Indirect impacts 
 

No indirect impacts were identified, provided that mitigation measures as listed for the direct impacts are 

adhered too.  

5.1.4.  ‘No Go’ Scenario 
 

The Sterkspruit River and the channelled valley bottom wetland have already been impacted as a result of 

activities within the catchment such as the release of return flows from the Hammersdale WWTW, the 

historical development of the Hammerdale dam within the Sterkspruit River channel, and the development 

of industrial and urban areas within the catchment. As a result, an improvement of the river and wetland 

EIS is considered to be unlikely without significant efforts to rehabilitate. It is therefore highly likely that the 

current significance of impact on river and wetland related aspects such as hydrology and biodiversity will 

remain unchanged should the development not prove feasible.  

 

Table 16: Impact assessment results for the ‘No Go’ Scenario.  

 Intensity Extent Duration Probability of 
impact 

occurring 

Significance Confidence 

No-go Medium Local Long term High Medium (-ve) High 

 

5.1.5.  Cumulative impacts  
 

Cumulative impacts are impacts that result from the incremental impact of the proposed activity on 

freshwater systems within a greater catchment, ecoregion and wetland vegetation group when added to 

the impacts of other past, present or reasonably foreseeable future activities. Freshwater habitat within the 

region has already been significantly impacted as a result of urban and industrial development within the 

catchment such as the release of return flows from the Hammersdale WWTW and contaminated stormwater 

runoff from industrial and rural areas. The industrial development which has been proposed within the site 

could result in further impacts to freshwater habitat and to the quality of water within the Sterkspruit River 

and the channelled valley bottom wetland. However, strict measures will be implemented in order to ensure 

that the quality of stormwater leaving the site is acceptable, and should the additional mitigation measures 

as listed within this report be strictly adhered to, disturbance/contamination of freshwater habitat can be 

reduced and no freshwater habitat will be transformed. The cumulative impact is therefore considered to 

be of a low (negative) significance.  

6.  CONCLUSION  

Two freshwater features, the Sterkspruit River and associated riparian habitat, as well as a channelled 

valley bottom wetland are located downslope of the proposed development footprint. Both features have 

been impacted on as a result of industrial and urban activities in their catchments. This has resulted in a 

decrease of the PES of the river to a Category C (moderately modified) and a decrease of the PES of the 

wetland to a Category D (largely modified). However, the river is considered to be of a high EIS due to the 

potential availability of habitat for SCC, due to the habitat it provides to foraging and breeding faunal 

species, and due to the migrational corridor it provides though a largely developed catchment area. The 

channelled valley bottom wetland is also considered to be of increased importance in terms of the provision 

of habitat and falls within the Sub-Escarpment Savanna wetland vegetation group which is Endangered 

within the region. This increases its EIS to moderate. In addition, the wetland is considered of increased 

importance in terms of the assimilation of phosphates, nitrates and toxicants which are likely to enter into 

the feature with surface runoff from the surrounding urban catchment area. 
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A small portion of the western boundary of the development footprint is located within the buffer of the 

Sterkspruit River, however, no direct loss of riparian or wetland habitat will take place, and, should the 

mitigation measures as listed within this report be strictly adhered to, it is the opinion of the freshwater 

specialist that all additional impacts to the Sterkspruit River and the channelled valley bottom wetland can 

be reduced to low and very low (negative) significances. It is therefore the opinion of the specialist that 

authorisation be granted for the proposed development. It should however be noted that the proposed 

development related activities will take place within the 500m regulated area of a wetland, and a small 

portion of the western boundary of the development footprint will be located within the 1:100 year floodline 

of the Sterkspruit River. Authorisation may therefore be required from the DWS in terms of Section 21 (c) 

and (i) of the NWA. 
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Appendix 1 – Impact Assessment Criteria24 

The criteria used to determine impact consequence are presented in the tables below. 

 

Table 1: Description of criteria considered when assessing potential impacts. 

CRITERIA DESCRIPTION OF ELEMENTS THAT ARE CENTRAL TO EACH ISSUE 

Extent of the impact 

SITE SPECIFIC Site specific/Local: 
Extends only as far as the activity 

LOCAL Limited to the site and its immediate surroundings 

REGIONAL Regional/Provincial: 
Will have an impact on the region/province 

NATIONAL National: 
Will have an impact on a national scale – particularly if an ecosystem 
or species of national significance is affected 

Duration of impact 

SHORT TERM Construction phase 

MEDIUM TERM Operational phase 

LONG TERM Where the impact will cease after the operational or working life of the 
activity, either due to natural processes or by human intervention 

PERMANENT Where mitigation or moderation by natural process or by human 
intervention will not occur in such a way or in such a time span that the 
impact can be considered transient or temporary 

Intensity of impact 

VERY LOW INTENSITY Natural, cultural and social functions and processes are not affected 

LOW INTENSITY Affects the environment in such a way that natural, cultural and social 
functions and processes continue, although in a slightly modified way 

MEDIUM INTENSITY Affects the environment in such a way that natural, cultural and social 
functions and processes continue, although in a modified way 

HIGH INTENSITY Natural, cultural or social functions or processes are altered to the 
extent that they will temporarily or permanently cease 

Probability of 
impact occurring 

LOW Improbable  

MEDIUM Probable 

HIGH Highly probable 

DEFINITE Impact will occur regardless of any prevention methods 

Determination of 
significance 

 

LOW  The impacts will have a minor or insignificant influence on the 
watercourse.  

MEDIUM  The impacts will have a moderate influence on the watercourse. The 
impact can be ameliorated (lessened or improved) by a modification 
in the project design or implementation of effective mitigation 
measures.  

HIGH  The impacts will have a high influence on the watercourse. The impact 
can be ameliorated (lessened or improved) by a modification in the 
project design or implementation of effective mitigation measures. 
Should have an influence on decision, unless it is mitigated 

VERY HIGH  The impacts will have a major influence on the watercourse. The 
impacts could have the no-go implications on portions of the 
development regardless of any mitigation measures that could be 
implemented. Influence decision, regardless of any possible 
mitigation. 

 

 

 

                                                
24 Adapted from SRK Impact assessment methodology 
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SIGNIFICANCE RATING LIST OF CRITERIA USED IN ASSIGNING A SPECIFIC SIGNIFICANCE RATING 

 INTENSITY EXTENT DURATION 

Very High 

High  National Permanent / Long Term  

High Regional Permanent / Long Term 

Medium National / Regional Permanent 

High Significance 

High Regional  Medium Term 

High National Short Term 

High Local Long Term / Permanent 

Medium National Medium Term 

Medium Regional Long Term 

Medium Significance 

High Local  Medium Term 

Medium  Local Permanent 

High Regional Short Term 

Medium National Short Term 

Medium Regional Medium Term 

Medium Local Long Term / Permanent 

Low National Medium Term 

Low Regional Long Term 

Low Significance 

High  Local  Short term 

Medium Local Short Term / Medium Term 

Medium Regional Short Term 

Low  National Short Term  

Low Regional Medium Term 

Low Local / Site specific Long Term 

Low Local Permanent 

Very Low Significance Very Low Local  Long Term / Permanent 

Low  Local Short term 

Low Site specific Medium / Short Term 

Very low Site specific / Local Short Term 

 

 


