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EXECUTIVE SUMMARY 
 
Gideon Groenewald was appointed to undertake a Phase 1 Palaeontological Impact Assessment, 
assessing the potential palaeontological impact of the proposed Waaihoek Wind Energy Facility near 
Utrecht, Kwa-Zulu Natal Province. The purpose of this Palaeontological Impact Assessment is to 
identify exposed and potential palaeontological heritage on the site of the proposed development, 
to assess the impact the development may have on this resource, and to make recommendations as 
to how this impact might be mitigated. 

 
This report forms part of the Basic Environmental Impact Assessment for the proposed development 
of a wind farm and complies with the requirements for the South African National Heritage Resource 
Act No 25 of 1999.  In accordance with Section 38 (Heritage Resources Management), a 
Palaeontological Impact Assessment is required to assess any potential impacts to palaeontological 
heritage within the development footprint of the proposed Waaihoek Wind Energy Facility. 

 
South Africa Mainstream Renewable Power Developments (Pty) Ltd. (Mainstream) is proposing to 
construct a Wind Energy Facility (WEF), with a maximum capacity of 160MW, to be developed 
approximately 8km east and south-east of Utrecht in the Emadlangeni Local Municipality, KwaZulu 
Natal Province. 
 
The proposed Waaihoek WEF may host up to 90 wind turbines each generating between 1.5 – 4MW 
of power, with a total maximum output capacity of 160MW. The number and placement of turbines 
has not yet been finalised, and this will be based on the outcome of ongoing environmental and 
technical inputs, e.g. an initial environmental sensitivity assessment and the results of on-site wind 
resource monitoring.  

 
Extensive parts of the study area are underlain by a prominent Jurassic aged Dolerite Sill, with 
smaller areas underlain by sedimentary rocks of the Permian aged Vryheid and Volksrust Formations 
of the Ecca Group, Karoo Supergroup.   

 
The potential palaeontology of a rock unit relates directly to the geology of the area.  The desktop 
survey includes the comparison of relevant referenced geological maps and locality maps and/or 
waypoints provided for the development project. 
 
Gideon Groenewald, Sue Groenewald and David Groenewald, experienced fieldworkers, visited the 
site of the proposed Waaihoek Wind Energy Facility during the week of Monday 10 March 2014 to 
Friday 14 March 2014. The topography of the area forms part of the escarpment and consists of hills 
and cliffs in regions where outcrops of Vryheid Formation sandstone and mudstone are intruded by 
a thick dolerite sill. The larger part of the study area is underlain by deeply weathered dolerite.   
Fossils are restricted to outcrops of the Vryheid Formation. 
 
A survey of a representative sample of turbine points was done where a total of 49 proposed turbine 
sites were visited, to groundproof expected geological information at each of the individual turbine 
sites as well as to look for the presence of fossils in outcrops of sensitive geological units. Turbine 
points that convincingly fell on dolerite outcrops from both the desktop study and field observations 
were not individually visited due to time constraints and because dolerite will not yield fossils. 
 
No fossils were observed at any of the visited turbine sites. This is either due to lack of exposure of 
Vryheid or Volkrust Formations or the presence of dolerite. It is however important to note that 
where outcrops of the Vryheid and Volkrust Formations are present, fossils were observed. 
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Exposures on the farm Paardepoort yielded well preserved trace fossils on mudstone bedding planes 
and stromatolites associated with carbonate concretions. 
 
The proposed alternative powerline routes were also inspected during the field visit and fossil sites 
were recorded photographically, with GPS references. 
 
Outcrops of the Vryheid and Volksrust Formations are restricted to specific areas on the escarpment 
and in road cuttings.  Extensive areas are underlain by dolerite.   
 
It is recommended that: 
 

 The PEA and CEO be made aware of the possibility of finding fossils in the Vryheid and Volksrust 
Formation sediments during excavation of the foundations for the turbines and other 
infrastructure. 

 A professional palaeontologist must be appointed to monitor possible palaeontological finds 
during excavation of turbine foundations, road foundations and trenches, where turbine 
positions or infrastructure fall on Vryheid and Volksrust Formation sediments. 

 No further action is needed in all areas underlain by dolerite. 
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1. INTRODUCTION 

Gideon Groenewald was appointed to undertake a Phase 1 Palaeontological Impact Assessment, 
assessing the potential palaeontological impact of the proposed Waaihoek Wind Energy Facility near 
Utrecht, Kwa-Zulu Natal Province. The purpose of this Palaeontological Impact Assessment is to 
identify exposed and potential palaeontological heritage on the site of the proposed development, 
to assess the impact the development may have on this resource, and to make recommendations as 
to how this impact might be mitigated. 

1.1. Legal Requirements 

This report forms part of the Environmental Impact Assessment for the proposed development of a 
wind farm and complies with the requirements for the South African National Heritage Resource Act 
No 25 of 1999.  In accordance with Section 38 (Heritage Resources Management), a Palaeontological 
Impact Assessment is required to assess any potential impacts to palaeontological heritage within 
the development footprint of the proposed Waaihoek Wind Energy Facility. 

 
Categories of heritage resources recognised as part of the National Estate in Section 3 of the 
Heritage Resources Act, and which therefore fall under its protection, include: 

 geological sites of scientific or cultural importance; 

 objects recovered from the soil or waters of South Africa, including archaeological and 
palaeontological objects and material, meteorites and rare geological specimens; and 

 objects with the potential to yield information that will contribute to an understanding of 
South Africa’s natural or cultural heritage. 

2. AIMS AND METHODOLOGY 

A Phase 1 investigation is often the last opportunity to record the fossil heritage within the 
development footprint. These records are very important to understand the past and form an 
important part of South Africa’s National Estate. 
 
Following the “SAHRA APM Guidelines: Minimum Standards for the Archaeological & 
Palaeontological Components of Impact Assessment Reports” the aims of the palaeontological 
impact assessment were: 

 to identifying exposed and subsurface rock formations that are considered to be 
palaeontologically significant; 

 to assess the level of palaeontological significance of these formations; 

 to comment on the impact of the development on these exposed and/or potential fossil 
resources and 

 to make recommendations as to how the developer should conserve or mitigate damage to 
these resources. 
 

Prior to the field investigation a preliminary assessment (desktop study) of the topography and 
geology of the study area was made using appropriate 1:250 000 geological maps in conjunction 
with Google Earth. Potential fossiliferous rock units (groups, formations etc) were identified within 
the study area and the known fossil heritage within each rock unit was inventoried from the 
published scientific literature, previous palaeontological impact studies in the same region and the 
author’s field experience. 
 
Priority palaeontological areas were identified within the development footprint to focus the field 
investigator’s time and resources. The aim of the fieldwork was to document any exposed fossil 
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Table 2.1 Palaeontological sensitivity analysis outcome classification 

material and to assess the palaeontological potential of the region in terms of the type and extent of 
rock outcrop in the area. 
 
The likely impact of the proposed development on local fossil heritage was determined on the basis 
of the palaeontological sensitivity of the rock units concerned and the nature and scale of the 
development itself, most notably the minimal extent of fresh bedrock excavation envisaged. The 
different sensitivity classes used are explained in Table 2.1 below. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
When rock units of moderate to high palaeontological sensitivity are present within the 
development footprint, palaeontological mitigation measures should be incorporated into the 
Environmental Management Plan. 

2.1. Scope and Limitations of the Phase 1 Investigation 

The scope of a phase 1 Investigation includes: 

 an analysis of the area’s stratigraphy, age and depositional setting of fossil-bearing units; 

 a review of all relevant palaeontological and geological literature, including geological maps, 
and previous palaeontological impact reports; 

 data on the proposed development provided by the developer (e.g. location of footprint, 
depth and volume of bedrock excavation envisaged) and 

 where feasible, location and examination of any fossil collections from the study area (e.g. 
museums). 

 do an on-site investigation to assess the identified palaeontological sensitive areas within 

the development footprint/study area rather than formal palaeontological collection. The 

investigation should focus on the sites where bedrock excavations would definitely require 

palaeontological monitoring. 

The results of the field investigation are then used to predict the potential of buried fossil heritage 
within the development footprint. In some investigations this involves the examination of similar 
accessible bedrock exposures, such as road cuttings and quarries, along roads that run parallel to or 
across the development footprint. 
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Figure 3.1 Locality of the Waaihoek Wind Energy Facility in relation to Utrecht and the powerline corridors 
under consideration (Courtesy of Roy de Kock (CES)) 

3. PROPOSED DEVELOPMENT DESCRIPTION  

South Africa Mainstream Renewable Power Developments (Pty) Ltd. (Mainstream) is proposing to 
construct a Wind Energy Facility (WEF), with a maximum capacity of 160MW, to be developed 
approximately 8km east and south-east of Utrecht in the Emadlangeni Local Municipality, KwaZulu 
Natal Province (Figure 3.1).  
 
A wind energy facility, or wind farm, consists of one or more wind turbines. The wind turbine is 
made up of a tower, a generator and rotor blades (see diagram below). When the wind blows, the 
rotor blades rotate and the generator converts the movement into electricity, which can then be 
transmitted for use. The energy created is considered renewable and clean.  
 
Turbine models have different output capacity (e.g. a 1MW or 4MW turbine). The main features that 
differ are the hub height (can be between 80-120 metres high) and rotor blade length (can be 
between 40-70 metres long).  
 
The proposed Waaihoek WEF may host up to 90 wind turbines each generating between 1.5 – 4MW 
of power, with a total maximum output capacity of 160MW. The number and placement of turbines 
has not yet been finalised, and this will be based on the outcome of ongoing environmental and 
technical inputs, e.g. an initial environmental sensitivity assessment and the results of on-site wind 
resource monitoring.  
 
Two overhead powerline corridor alternatives are proposed to transmit the electricity from the WEF 
to the Eskom Bloedrivier substation. One corridor will follow the R34 while the alternative will follow 
the gravel road on the eastern boundary of the WEF site (Figure 3.1). In addition, the option of 
utilising an abandoned 88kV powerline servitude to the south of the site and connecting directly into 
the existing 88kV line running parallel to the R34 is also being considered.  
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4. GEOLOGY OF THE AREA 

Extensive parts of the study area are underlain by a prominent Jurassic aged Dolerite Sill, with 
smaller areas underlain by sedimentary rocks of the Permian aged Vryheid and Volksrust Formations 
of the Ecca Group, Karoo Supergroup (Figure 4.1).   
 

4.1. Vryheid Formation (Pv) 

In the study area the Vryheid Formation consists mainly of interbedded coarse-grained sandstone 
and mudstone, interpreted as deltaic deposits.  The Vryheid Formation contains numerous coal 
seams that are of economic importance (Johnson et al, 2006).  

4.2. Volksrust Formation (Pvo) 

The Volksrust Formation consists of a monotonous sequence of grey mudstone and it is interpreted 
as a deeper water deposit (Johnson et al, 2006; Groenewald, 1996).  

4.3. Dolerite 

A very prominent dolerite sill underlies a large part of the study area and represents magma 
intrusions into the Karoo Supergroup sediments during the Jurassic volcanic episode. This occurred 
during the breakup of Gondwanaland. 
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Figure 4.1 Map of the geology of the study area. 
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5. PALAEONTOLOGY OF THE AREA 

The potential palaeontology of a rock unit relates directly to the geology of the area.  The desktop 
survey includes the comparison of relevant referenced geological maps and locality maps and/or 
waypoints provided for the development project. 

5.1. Vryheid Formation (Pv) 

The Ecca Group is not known to contain body fossils of vertebrates, but trace and plant fossils have 
been described from the group.  Fossils include plant fossils of the Glossopteris assemblage and 
trace fossils (Johnson et al, 2006).The Vryheid Formation is well-known for the occurrence of coal 
beds that resulted from the accumulation of plant material over long periods of time.  Plant fossils 
described by Bamford (2011) from the Vryheid Formation are; Azaniodendron fertile, Cyclodendron 
leslii, Sphenophyllum hammanskraalensis, Annularia sp., Raniganjia sp., Asterotheca spp., 
Liknopetalon enigmata, Glossopteris > 20 species, Hirsutum 4 spp., Scutum 4 spp., Ottokaria 3 spp., 
Estcourtia sp., Arberia 4 spp., Lidgetonnia sp., Noeggerathiopsis sp. and Podocarpidites sp.  

5.2. Volksrust Formation (Pvo) 

The Volkrust Formation contains assemblages of trace fossils and the bivalve Megadesmus has been 
described from the Formation (Bamford 2011). 

5.3. Karoo Dolerite (Jd) 

Due to the igneous character of these rocks they do not contain fossils. 

6. PRELIMINARY ASSESSMENT RESULTS 

The palaeontological sensitivity was predicted after identifying potentially fossiliferous rock units; 
ascertaining the fossil heritage from the literature and evaluating the nature and scale of the 
development itself. The palaeontological sensitivity can be described as significant due to the 
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potential abundance of Permian trace and plant fossils known to occur within the Vryheid and 
Volkrust Formations. 

7. FIELD INVESTIGATION 

Gideon Groenewald, Sue Groenewald and David Groenewald, experienced fieldworkers, visited the 
site of the proposed Waaihoek Wind Farm during the week of Monday 10 March 2014 to Friday 14 
March 2014. The topography of the area forms part of the escarpment and consists of hills and cliffs 
in regions where outcrops of Vryheid Formation sandstone and mudstone are intruded by a thick 
dolerite sill. The larger part of the study area is underlain by deeply weathered dolerite. 
 
A survey of a representative sample of turbine points was done where a total of 49 proposed turbine 
sites were visited, to groundproof expected geological information at each of the individual turbine 
sites as well as to look for the presence of fossils in outcrops of sensitive geological units. Turbine 
points that convincingly fell on dolerite outcrop from both the desktop study and field observations 
from a distance were not individually visited due to time constraints and the fact that dolerite will 
not yield fossils. 
 
The data from the field visits to the turbine sites is contained in Table 7.1 below. 

Table 7.1 Table of the visited proposed turbine sites, their coordinates, geology, palaeontological 
significance and photo. 

Turbine 
number 

GPS 
Coordinates 

Geology 
Palaeontological 

significance 
Photo 

3 
S27 40 41.3 
E30 24 57.9 

Vryheid No Outcrop.  

  

4 
S27 40 48.2 
E30 24 19.0 

Vryheid No Outcrop.  
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5 
S27 40 58.2  
E30 24 49.6 

Vryheid No Outcrop.  

  

6 
S27 41 07.7  
E30 24 28.0 

Vryheid No Outcrop.  

  

7 
S27 40 54.1  
E30 25 40.6 

Vryheid No Outcrop.  

  

8 
S27 41 00.3  
E30 26 11.2 

Dolerite None 
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9 
S27 41 12.6  
E30 25 52.6 

Vryheid No Outcrop.  

  

15 
S27 42 18.5  
E30 24 44.7 

Dolerite None 

  

17 
S27 41 58.2  
E30 25 26.4 

Vryheid No Outcrop.  

  

19 
S27 41 28.6  
E30 25 40.7 

Vryheid No Outcrop.  
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20 
S27 41 38.3 
E30 26 10.4 

Vryheid No Outcrop.  

  

26 
S27 42 06.4  
E30 26 02.6 

Dolerite None 

  

27 
S27 42 23.4  
E30 26 23.3 

Dolerite None 

  

28 
S27 42 13.1  
E30 26 44.8 

Dolerite None 
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29 
S27 42 33.4  
E30 26 57.6 

Dolerite None 

  

32 
S27 42 51.8  
E30 27 14.2 

Dolerite None 

  

36 
S27 42 47.6  
E30 24 27.7 

Dolerite None 

  

37 
S27 42 59.9  
E30 24 08.3 

Dolerite None 
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39 
S27 43 28.0  
E30 26 48.3 

Vryheid No Outcrop.  

  

40 
S27 43 07.1  
E30 26 56.8 

Dolerite None 

  

46 
S27 44 00.5   
E30 27 08.6 

Dolerite None 

  

53 
S27 44 44.6  
E30 26 38.6 

Dolerite None 
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54 

S27 45 04.1  
E30 26 51.7 

Dolerite None 

  

55 
S27 45 11.6  
E30 25 59.2 

Dolerite None 

  

56 
S27 44 50.4  
E30 27 07.1 

Dolerite None 

  

57 
S27 44 37.4  
E30 27 22.7 

Dolerite None 
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58 
S27 44 27.2  
E30 27 42.5 

Dolerite None 

  

59 
S27 44 45.2  
E30 27 53.6 

Dolerite None 

  

60 
S27 44 25.0  
E30 28 16.1 

Dolerite None 

  

61 
S27 44 44.5  
E30 28 22.2 

Dolerite None 
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63 
S27 45 07.4  
E30 27 54.5 

Dolerite None 

  

64 
S27 45 26.2  
E30 27 54.8 

Dolerite None 

  

65 
S27 45 52.0  
E30 26 15.7 

Vryheid 

No Fossils 
observed. 

Benthic Clay 
indication of 
possible coal 

seam.  

  

66 
S27 46 09.2  
E30 26 11.2 

Vryheid 
No fossils 
observed 
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67 
S27 46 43.1  
E30 26 39.2 

Dolerite None 

  

68 
S27 46 56.3  
E30 26 23.4 

Dolerite None 

  

69 
S27 47 15.1  
E30 26 34.7 

Dolerite None 

  

70 
S27 45 04.0  
E30 28 23.1 

Dolerite None 
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71 
S27 45 04.0  
E30 28 23.1 

Dolerite None 

  

72 
S27 44 58.3  
E30 28 50.3 

Dolerite None 

  

75 
S27 45 08.1  
E30 29 22.3 

Dolerite None 

  

77 
S27 45 23.8  
E30 29 45.8 

Dolerite None 

  



 18 

81 
S27 45 01.4  
E30 30 38.8 

Dolerite None 

  

82 
S27 45 17.4  
E30 30 32.6 

Dolerite None 

  

83 
S27 45 18.1  
E30 31 03.3 

Dolerite None 

  

84 
S27 45 34.1  
E30 30 28.1 

Dolerite None 
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85 
S27 45 35.8  
E30 30 59.0 

Dolerite None 

  

86 
S27 45 53.9  
E30 30 58.2 

Dolerite None 

  

87 
S27 45 49.3  
E30 30 18.0 

Dolerite None 

  
 
No fossils were observed at any of the visited turbine sites. This is either due to lack of exposure of 
Vryheid or Volkrust Formations or the presence of Dolerite.  It is however important to note that 
where outcrops of the Vryheid and Volkrust Formations are present, fossils were observed.  
Exposures on the farm Paardepoort yielded well preserved trace fossils on mudstone bedding planes 
and stromatolites associated with carbonate concretions.   The localities and photos of observed 
fossils are summarised in Table 7.2 below. 
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Table 7.2 Table of observed fossils in Vryheid and Volksrust Formation exposures 

GPS 
Coordinates 

Identification Photo 

S27 42 45.1  
E30 23 35.8 

Stromatolites 

 

S27 42 57.8  
E30 23 41.1 

Fossil  
Plant 

Fragments 

 

S27 42 57.3  
E30 23 40.0 

Trace Fossils 
and 

bioturbation 
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S27 42 58.4  
E30 23 37.0 

Large 
Stromatolite 
structure in 
sandstone 

 

S27 42 56.7  
E30 23 38.3 

Trace Fossils 
and 

bioturbation 
in sandstone 

 

S27 43 04.8  
E30 23 58.5 

Trace Fossils 
and 

bioturbation 
as well as 

fossil plant 
fossil 

fragments 

 

 
The proposed alternative powerline routes were also inspected during the field visit and points of 
interest to palaeontology were recorded photographically, with GPS references. No exposures of 
Vryheid Formation were observed along the Alternative 2 route of the powerline.  
 
An inspection was done of the exposures to the South East of the initial sections of Alternatives 1 
and 3 where outcrops of the Vryheid Formation can be seen, forming prominent sandstone cliffs and 
ledges, interbedded with mudstone. Table 7.3 below summarises some of the recordings of fossils in 
the Vryheid Formation. 
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Table 7.3 Observed fossils in Vryheid Formation outcrops near Alternative 1 and 3 route of Powerline, 
Goedgeloof Farm 

GPS 
Coordinates 

Identification Photo 

S27 46 25.6  
E30 31 56.8 

Bioturbation 

 

S27 46 24.3 
E30 31 55.6 

Verticle 
burrows 

(“Scolithos”) in 
sandstone 

 

S27 46 21.5  
E30 31 50.1 

Horizontal 
burrows 

(“Planolites”) 
in mudstone 

 

S27 46 21.9  
E30 31 47.5 

Multiple 
Bioturbation 
in sandstone 
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S27 46 21.8 
E30 31 46.5 

Coal seam  

 

S27 46 38.8  
E30 31 41.7 

Horizontal 
burrows 

(“Planolites”) 

 

S27 46 08.2  
E30 31 59.4 

Vertical 
burrows 

(“Scolithos”) in 
sandstone 
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S27 46 19.1  
E30 31 58.6 

Horizontal 
burrows 

(“Planolites”) 
in mudstone 

 

 

8. PALAEONTOLOGICAL SIGNIFICANCE AND RATING 

The predicted palaeontological impact of the development is based on the initial mapping 
assessment and literature reviews as well as information gathered during the field investigation. 
 
The palaeontological significance and rating is summarised in Table 8.1 and 8.2 and the 
Palaeontological sensitivity is shown in Figure 8.1. The methodology for assessing the significance of 
impacts can be found in Appendix A. 

Table 8.1 Palaeontological Significance of Geological Units on Site 

Geological Unit Rock Type and Age Fossil Heritage 
Vertebrate 

Biozone 
Palaeontological 

Sensitivity 

Volksrust 
Formation 

Deep water 
mudstone 

Trace fossils  High sensitivity 

Vryheid 
Formation 

Deltaic sandstone 
and mudstone 
PERMIAN 

Plant fossils of the 
Glossopteris assemblage 
and trace fossils 

 High sensitivity 

Dolerite 
Dolerite 
JURASSIC  

None   Not applicable 

 

Table 8.2 Significance Rating Table as Per CES Template 

Rock Unit 

Temporal 
Scale 

(duration of 
impact) 

Spatial Scale 
(area in which 

impact will have 
an effect) 

Degree of 
confidence 
(confidence 

with which one 
has predicted 

the 
significance of 

an impact) 

Impact severity 
(severity of negative impacts, or 
how beneficial positive impacts 

would be) 

Overall Significance 
(The combination of all the other 
criteria as an overall significance) 

With 
mitigation 

Without 
mitigation 

With 
mitigation 

Without 
mitigation 

Volksrust 
Formation 

Permanent International Definite Beneficial 
Very 

Severe 
Beneficial High negative 

Vryheid 
Formation 

Permanent International Definite Beneficial 
Very 

severe 
Beneficial High negative 
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9. PALAEONTOLOGICAL IMPACT AND MITIGATION 

The predicted palaeontological impact of the development is based on the initial mapping 
assessment and literature reviews as well as information gathered during the field investigation.  
The field investigation confirms that the area is underlain by a prominent and extensive dolerite sill, 
with smaller areas underlain by Vryheid and Volksrust Formations of the Ecca Group. 
 
The Volksrust Formation consists mostly of mudstone.  The Vryheid Formation consists of inter-
bedded very coarse-grained sandstone and mudstone that yields plant and trace fossils as well as 
some prominent coal seams.   
 
A colour coding method was developed to classify the palaeontological sensitivity of a development 
area (Table 2.1) : 

 Red colouration indicates a very high possibility of finding fossils of a specific assemblage 
zone.  Fossils will most probably be present in all outcrops on the site/route and the 
chances of finding fossils during the construction phase are very high. 

 Orange colouration indicates a possibility of finding fossils of a specific assemblage zone 
either in outcrops or in bedrock on the site/route and the chances of finding fossils during 
the construction phase is possible. 

 Green colouration indicates that there is no possibility of finding fossils in that section of 
the site/route development. 
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Figure 9.1 Palaeosensivivty for Waaihoek Wind Energy Facility 
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10. CONCLUSION 

The development site for the proposed Waaihoek Wind Energy Facility is underlain by the Permian 
Vryheid and Volksrust Formations of the Ecca Group as well as a thick dolerite sill. 
 
Outcrops of the Vryheid and Volksrust Formations are restricted to specific areas on the escarpment 
and in road cuttings.  Extensive areas are underlain by dolerite.   
 
It is recommended that: 
 

 The PEA and CEO be made aware of the possibility of finding fossils in the Vryheid and Volksrust 
Formation sediments during excavation of the foundations for the turbines and other 
infrastructure. 

 A professional palaeontologist is appointed to monitor possible palaeontological finds during 
excavation of turbine foundations and infrastructure where turbine positions and infrastructure 
fall on Vryheid and Volksrust Formation sediments. 

 No further action is needed in all areas underlain by dolerite. 
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APPENDIX A - METHODOLOGY FOR ASSESSING THE SIGNIFICANCE OF IMPACTS 

Although specialists will be given relatively free rein on how they conduct their research and obtain 
information, they will be required to provide their reports to the EAP in a specific layout and 
structure, so that a uniform specialist report volume can be produced. 
 
To ensure a direct comparison between various specialist studies, a standard rating scale has been 
defined and will be used to assess and quantify the identified impacts.  This is necessary since 
impacts have a number of parameters that need to be assessed.  Four factors need to be considered 
when assessing the significance of impacts, namely: 
 
1. Relationship of the impact to temporal scales - the temporal scale defines the significance of the 

impact at various time scales, as an indication of the duration of the impact. 
 
2. Relationship of the impact to spatial scales - the spatial scale defines the physical extent of the 

impact. 
 
3. The severity of the impact - the severity/beneficial scale is used in order to scientifically 

evaluate how severe negative impacts would be, or how beneficial positive impacts would be on 
a particular affected system (for ecological impacts) or a particular affected party. 
 
The severity of impacts can be evaluated with and without mitigation in order to demonstrate 
how serious the impact is when nothing is done about it.  The word ‘mitigation’ means not just 
‘compensation’, but also the ideas of containment and remedy.  For beneficial impacts, 
optimization means anything that can enhance the benefits.  However, mitigation or 
optimization must be practical, technically feasible and economically viable. 

 
4. The likelihood of the impact occurs - the likelihood of impacts taking place as a result of project 

actions differs between potential impacts. There is no doubt that some impacts would occur 
(e.g. loss of vegetation), but other impacts are not as likely to occur (e.g. vehicle accident), and 
may or may not result from the proposed development. Although some impacts may have a 
severe effect, the likelihood of them occurring may affect their overall significance. 

 
The environmental significance scale is an attempt to evaluate the importance of a particular 
impact.  This evaluation needs to be undertaken in the relevant context, as an impact can either be 
ecological or social, or both.  The evaluation of the significance of an impact relies heavily on the 
values of the person making the judgment.  For this reason, impacts of especially a social nature 
need to reflect the values of the affected society. 
 
Negative impacts that are ranked as being of “VERY HIGH” and “HIGH” significance will be 
investigated further to determine how the impact can be minimised or what alternative activities or 
mitigation measures can be implemented.  These impacts may also assist decision makers i.e. lots of 
HIGH negative impacts may bring about a negative decision. 
 
For impacts identified as having a negative impact of “MODERATE” significance, it is standard 
practice to investigate alternate activities and/or mitigation measures.  The most effective and 
practical mitigations measures will then be proposed. 
 
For impacts ranked as “LOW” significance, no investigations or alternatives will be considered.  
Possible management measures will be investigated to ensure that the impacts remain of low 
significance. 
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Table 9-1: Criterion used to rate the significance of an impact 
 

Significance Rating Table 

Temporal Scale  (The duration of the impact) 

Short term  Less than 5 years (Many construction phase impacts are of a short duration) 

Medium term Between 5 and 20 years 

Long term Between 20 and 40 years (From a human perspective almost permanent). 

Permanent Over 40 years or resulting in a permanent and lasting change that will always be there 

Spatial Scale  (The area in which any impact will have an affect) 

Individual Impacts affect an individual. 

Localised Impacts affect a small area, often only a portion of the project area. 

Project Level Impacts affect the entire project area. 

Surrounding Areas Impacts that affect the area surrounding the development 

Municipal Impacts affect either the Local Municipality, or any towns within them. 

Regional Impacts affect the wider district municipality or the province as a whole. 

National Impacts affect the entire country.  

International/Global Impacts affect other countries or have a global influence. 

Will definitely occur Impacts will definitely occur. 

Degree of Confidence or Certainty  (The confidence to predicted the significance of an impact) 

Definite More than 90% sure of a particular fact.  Should have substantial supportive data. 

Probable Over 70% sure of a particular fact, or of the likelihood of that impact occurring. 

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

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

 
Table 9-2: The severity rating scale 
 

Impact severity 
(The severity of negative impacts, or how beneficial positive impacts would be on a particular affected system or party) 

Very severe Very beneficial 

An irreversible and permanent change to the affected 
system(s) or party(ies) which cannot be mitigated. For 
example the permanent loss of land. 

A permanent and very substantial benefit to the 
affected system(s) or party(ies), with no real 
alternative to achieving this benefit.  For example the 
vast improvement of sewage effluent quality. 

Severe Beneficial 

Long term impacts on the affected system(s) or 
party(ies) that could be mitigated. However, this 
mitigation would be difficult, expensive or time 
consuming, or some combination of these. For 
example, the clearing of forest vegetation. 

A long term impact and substantial benefit to the 
affected system(s) or party(ies).  Alternative ways of 
achieving this benefit would be difficult, expensive or 
time consuming, or some combination of these.  For 
example an increase in the local economy. 

Moderately severe Moderately beneficial 

Medium to long term impacts on the affected 
system(s) or party (ies), which could be mitigated.  
For example constructing the sewage treatment 
facility where there was vegetation with a low 
conservation value. 

A medium to long term impact of real benefit to the 
affected system(s) or party(ies).  Other ways of 
optimising the beneficial effects are equally difficult, 
expensive and time consuming (or some combination 
of these), as achieving them in this way.  For example 
a ‘slight’ improvement in sewage effluent quality. 

Slight Slightly beneficial 

Medium or short term impacts on the affected 
system(s) or party(ies).  Mitigation is very easy, cheap, 
less time consuming or not necessary.  For example a 
temporary fluctuation in the water table due to water 
abstraction. 

A short to medium term impact and negligible benefit 
to the affected system(s) or party(ies). Other ways of 
optimising the beneficial effects are easier, cheaper 
and quicker, or some combination of these.  

No effect Don’t know/Can’t know 

The system(s) or party(ies) is not affected by the 
proposed development. 

In certain cases it may not be possible to determine 
the severity of an impact 
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Table 3: Overall significance appraisal 
 

Overall Significance  (The combination of all the above criteria as an overall significance) 

VERY HIGH NEGATIVE VERY BENEFICIAL 

These impacts would be considered by society as constituting a major and usually permanent change 
to the (natural and/or social) environment, and usually result in severe or very severe effects, or 
beneficial or very beneficial effects. 
Example: The loss of a species would be viewed by informed society as being of VERY HIGH 
significance. 
Example: The establishment of a large amount of infrastructure in a rural area, which previously had 
very few services, would be regarded by the affected parties as resulting in benefits with VERY HIGH 
significance. 

HIGH NEGATIVE BENEFICIAL 

These impacts will usually result in long term effects on the social and/or natural environment. 
Impacts rated as HIGH will need to be considered by society as constituting an important and usually 
long term change to the (natural and/or social) environment. Society would probably view these 
impacts in a serious light. 
Example: The loss of a diverse vegetation type, which is fairly common elsewhere, would have a 
significance rating of HIGH over the long term, as the area could be rehabilitated. 
Example: The change to soil conditions will impact the natural system, and the impact on affected 
parties (such as people growing crops in the soil) would be HIGH. 

MODERATE NEGATIVE SOME BENEFITS 

These impacts will usually result in medium to long term effects on the social and/or natural 
environment.  Impacts rated as MODERATE will need to be considered by society as constituting a 
fairly important and usually medium term change to the (natural and/or social) environment. These 
impacts are real but not substantial. 
Example: The loss of a sparse, open vegetation type of low diversity may be regarded as 
MODERATELY significant. 

LOW NEGATIVE FEW BENEFITS 

These impacts will usually result in medium to short term effects on the social and/or natural 
environment. Impacts rated as LOW will need to be considered by the public and/or the specialist as 
constituting a fairly unimportant and usually short term change to the (natural and/or social) 
environment. These impacts are not substantial and are likely to have little real effect. 
Example: The temporary change in the water table of a wetland habitat, as these systems is adapted 
to fluctuating water levels. 
Example: The increased earning potential of people employed as a result of a development would 
only result in benefits of LOW significance to people who live some distance away. 

NO SIGNIFICANCE 

There are no primary or secondary effects at all that are important to scientists or the public. 
Example: A change to the geology of a particular formation may be regarded as severe from a 

geological perspective, but is of NO significance in the overall context. 

DON’T KNOW 

In certain cases it may not be possible to determine the significance of an impact.  For example, the 
significance of the primary or secondary impacts on the social or natural environment given the 
available information. 
Example: The effect of a particular development on people’s psychological perspective of the 
environment. 

 


