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EXECUTIVE SUMMARY 
 
Physical Description of Area 
The project area falls within Namaqualand, which covers 55 000 km2 of quartz-strewn plains, 
undulating hills, granite outcrops and rugged mountains. The project site occurs in the southern 
half of this area, in a belt within 20 km of the Atlantic Ocean. 
 
Namaqualand is a semi-desert area with dry summers and rainfall occurring during the winter 
months, mainly between May and August. The area receives an average of 95 mm rainfall per 
annum. Other important sources of precipitation are in the form of coastal fog and heavy dew, the 
source of which is the nearby Atlantic Ocean.  
 
The temperature regime is moderate with a mean maximum summer temperature of less than 
30°C, and an average of 18.4°C in July.  
 
The area experiences wind on a daily basis, peaking in the evening where average wind speeds 
are 25km/hr. During the day wind speeds are much lower, dropping to below 10km/hr. 
 
The topography of the project area is mostly flat with occasional low hills. Elevation is at an 
average of 143 meters above mean sea level.  
 
The Namaqualand Kamiesberg project area is similar to the rest of the Karoo in terms of land use. 
The area consists of farms which focus on sheep and goat husbandry. The dominant sheep in the 
area is the Dorper sheep. Farms which have riverine vegetation also hold Boer goats and in some 
cases cattle. Ostriches and in rare cases Emu’s also occur in the area. 
 
Vegetation and Habitats 
The project area as a whole is relatively pristine, but the effects of stock and crop farming are 
evident in mostly northern and eastern sections of the project area. The results of the site visit and 
subsequent vegetation map have enabled the habitat types within the study site to be identified. 
These habitat types are: 
 

 Terrestrial habitats 
o Succulent Karoo 
o Open grassy areas 
o Sand Fynbos 
o Rocky and mountainous areas 

 Aquatic habitats 
o Riverine bush 
o Freshwater and associated wetland habitats 
o Coastal and estuarine areas 

 
Protected areas in close proximity to the proposed development may be affected by the 
development and thus must be taken into account. The study site is adjacent to the Namaqua 
National Park. 
 
Faunal Surveys 
Few amphibians occur in the project area, with a maximum of seven species likely, and only three 
recorded. None are endemic or of conservation concern. The most sensitive habitat for amphibians 
are perennial pools of water in the Groen River valley, which are essential for two of the three 
species. 
 
Reptile diversity in the region is much greater, with 18 species known in the region and probably 
another 20 species also occurring. Only one threatened sea turtle (the Leatherback Turtle, 
Dermochelys coricaea; Regional En, Globally CE) is recorded from coastal waters, but the coastal 
section of the project area is not suitable for either nesting or feeding for the turtle. Ten reptiles are 
CITES listed although no commercial exploitation of all of these species occurs in South Africa.   
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The Karoo supports a particularly high diversity of bird species endemic to southern Africa. Its 
avifauna characteristically comprises ground-dwelling species of open habitats. Eighty Three (83) 
were observed during the dry season survey and 92 were observed during the wet season survey, 
together accounting for 112 of the 246 possible species (see Appendix 3).  
 
Fourteen (14) bird SCC were recorded on site. Three bird species (Southern Black Korhaan, Cape 
Long-billed Lark and Cape Bulbul) are endemic South African species, all of which were recorded 
during the site visit (Table 5.2). The most significant avian SCC recorded on site includes the 
Ludwig’s Bustard (En), Secretary bird (Vu) and Black Harrier (Vu). 
 
In the Succulent Karoo, large mammals are not generally common, with the majority of mammals 
present being small to medium-sized. Sixteen (16) mammals were observed during the dry season 
survey, and 16 were observed during the wet season, accounting for 21 species (Appendix 4). 
These were all small mammals such as rodents and small carnivores, with the exception of 
Steenbok, Springbok, Grey Duiker, and Bat-eared Fox as well as a Cape Fur Seal which was 
observed along the coast. 
 
The project area is highly relevant in terms of the golden moles. Coastal Duneveld and sandy 
Strandveld areas are important habitats for the three golden mole species which may occur in the 
project area: Cape Golden Mole (Chrysochloris asiatica), Van Zyl's Golden Mole (Cryptochloris 
zyli: EN), and Grant's Golden Mole (Eremitalpa granti). In addition, the Namaqua Dune Molerat 
(Near Threatened) also inhabits areas of coastal sand dunes, and consolidated alluvial soils with 
mean annual rainfall less than 400 mm. Evidence of mole-rat and golden mole were recorded. 
 
Sensitive areas 
At this stage three features of particular conservation concern have been identified in the project 
area. These features are:  

1. Wetlands and rivers;  
2. Coastal Duneveld and sandy Strandveld;  
3. Steep slopes, rocky areas and areas with shallow soils.  

 
Provisional Sensitivity maps in the various operational areas are presented. 
 
Faunal Impacts 
Impacts were grouped into large themes (Issues) and considered for Existing Land Use, and 
during the different phases of the mine, i.e. Design and pre-construction, Construction, Operational 
and De-commissioning.  Most impacts were considered Low or Moderate, and only a few remained 
moderate if mitigation measures were implemented; these included:  

 Noise Pollution: This results from heavy and continuous vehicle movements and plant 
machinery use. It was unlikely to be mitigated and the impact during the construction, 
operational and decommissioning phase was considered to remain Moderate. 

 Loss of Species of Conservation Concern: This was rated to be High during both the 
Construction and Operational Phases, but it could be mitigated to Moderate in both phases 
if the proposed measures were implemented.  

 Threats to Animal Movements: This was also considered to have a High significance during 
the Operational phase, but this could be mitigated to Moderate if the proposed measures 
were implemented.  

 
Recommendations 
Sensitive Areas: 

 Rocky outcrops in the northern Klipkop shrubland area should be avoided as this is a 
sensitive area for all reptile species.  

 Wetlands and river drainage areas should also be avoided as this is a sensitive area for 
amphibians and associated reptiles and birds. 
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All reptile and amphibian species are well protected elsewhere (e.g. Namaqua National Park) and 
need no further special treatment.  
 
Significant ecological corridors (as defined in the Botanical Impact Assessment and depicted on 
Figure 6.7) need to be maintained between all identified areas of High sensitivity, and this is 
particularly important in the case of the primary target habitat – Namaqualand Sand Fynbos. This 
vegetation type has a north – south distribution, through the western half of the study area, and it is 
part of a largely continuous strip of habitat that runs from Hondeklipbaai in the north to the Olifants 
River in the south. Complete severance of this currently largely intact habitat by means of open 
cast mining across its width is not desirable from an ecological perspective (Desmet & Helme 
2003), and thus ecological corridors through this habitat (running mostly north to south) must be 
drawn up by the botanical specialist. The corridors need to be of sufficient width to allow the 
potential natural movement of faunal and plant species, and the wider the better in terms of 
functionality. These corridors can and will also function as vital repositories of rehabilitation 
material (seeds) for the post mining phase, thus significantly enhancing rehabilitation success, and 
they will also help limit wind erosion.  
 
A significant buffer (at least 1-2000m wide) needs to be maintained along the part of the study area 
that borders the existing edge of the Namaqua National Park. This could serve a dual purpose as 
one of the main north – south ecological corridors.  
 
No fatal flaws were identified in this assessment. If current land use practices continue, there 
will be a moderate loss of faunal biodiversity and habitat. If this project goes ahead, it allows the 
opportunity to mitigate high and moderate impacts to that of moderate and low significance.   
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1. INTRODUCTION  
 
Zirco Roode Heuwel (Pty) Ltd (hereafter referred to as Zirco) currently holds the prospecting right 
to the Roode Heuwel (6134 ha) and Leeuvlei (5986 ha) heavy mineral deposits, located 
approximately 500 km north of Cape Town and approximately 35 km to the southwest of the town 
of Garies in Northern Cape Province of South Africa. They are also in the process of acquiring 
prospecting rights for a further deposit immediately east and adjacent to Roode Heuwel , referred 
to as “Sabies” (8674 ha). This report deals with all three areas, referred to as the Kamiesberg 
project. 
 
Dry mining using front end loaders is the most likely scenario. It is a low risk option and does not 
require as much water as a dredge mining operation. The latter could also be unsuitable given the 
high amounts of slimes in the deposit. Initial mining will target the higher grade areas at an initial 
rate of 1 000 to 1 500 tph. After year 6 the operation will move to the lower grade areas and the 
mining rate will increase to 1 800 to 2 300 tph to maintain an average output of about 520 000 tons 
per annum (tpa) of heavy mineral concentrate. Over a 20 year mine life a total of some 270 million 
tons would be mined. 
 
Mining involves clearing vegetation and stockpiling topsoil ahead of the mine path, excavating the 
mineralised sand using front end loaders and transferring this material to a hopper from where it 
will be slurried and pumped to the primary concentration plant. The area would then be back-filled 
after mining, covered with top soil and rehabilitated. This aspect of the mining operation applies 
industry standards which are tried and tested. 
 
As part of the Environmental Impact Assessment (EIA) for the Kamiesberg project a faunal impact 
assessment was required as per the Scoping Report. The faunal impact assessment has been 
undertaken in order to assess salient issues and impacts on the fauna in the Kamiesberg project 
area. The EIA is required to secure environmental authorization from the Department of Tourism, 
Environment and Conservation (DTEC), as well as a Mining License from the Department of 
Mineral Resources and water use licenses from the Department of Water Affairs. 
 

1.1. Objectives 

 
The following objectives have been defined for this faunal impact assessment: 
 

 To provide a general description of the fauna of the specific area to be mined, and adjacent 
areas that will be impacted. Two specific areas were assessed:  

o The prospecting areas of Roode Heuwel , Leeuvlei and Sabies 
o The coastal area where the coastal intake pipeline is likely to be placed for the 

desalination plant.  

 To provide a general description of the indigenous fauna of the area, using a habitat 
approach and based on the natural vegetation of the site. 

 Provide an impact assessment of the mine on the resident fauna and their associated 
habitats 

 

1.2. Terms of Reference 

 
Mining requires the removal of extensive vegetation and habitat. It is important to assess the level 
of impact on biodiversity, and especially the faunal groups that make use of the habitats that will be 
lost as a result of mining. It is necessary to determine the baseline condition of the area to assess 
the impacts on faunal species arising through the further loss of habitat and food sources.   
 
The following terms of reference were provided for the dry season baseline ecological report:  
 

1. Assess the conservation value of the various ecological habitats in the area, in order to 
assess the significance of habitat loss on faunal groups as a result of the development.  
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2. Define and map faunal habitats that are sensitive and require conservation. These may 
need to be defined as No-Go or Restricted Development areas. 

3. Review the mine path and compare it to the vegetation sensitivity maps. Any conflicts 
or areas that may be impacted will need to be noted and assessed  

4. Carry out a rapid survey to assess the diversity of amphibian, reptile, bird and mammal 
species in the area.  

5. Identify the main animal communities associated with the plant communities 
(amphibian, mammals, birds, and reptiles); 

6. Identify any rare or endangered faunal species that require consideration in the 
conservation programme.  

7. Assess the extent of alien faunal species over the site, and associated risks of alien 
invasion as a result of the mining project; 

8. Describe the impacts of current land use, so that the potential impacts from the 
development on the natural environment can be understood in this context.  

9. Place the project area within the biodiversity context of the region; and 
10. Provide a sensitivity map of the concession and coastal areas in order for the 

proponent to better place the layout of the project’s infrastructure. 
11. Determine the impacts of the construction and operation of the proposed development 

on the faunal biodiversity in the area. 
12. The significance of the potential impacts and benefits must be assessed using the CES 

methodology. Any predictions will need to include the confidence in the impacts 
occurring, and the significance of these impacts occurring on the local fauna.  

13. Provide recommendations and mitigation measures that will reduce negative impacts 
on the local ecology and optimise conservation benefits. 

 

1.3. Assumptions and Limitations 

 
Study specific assumptions and limitations include: 

 
1. Species of Conservation Concern (SCC) are often difficult to find and may be difficult to 

identify, thus species described in this report do not comprise an exhaustive list. It is possible 
that additional SCC will be found during the construction and operation of the development.  

2. Time is a constraint in studies such as these and only a sample of the fauna of the area 
was taken. 
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2. METHODOLOGY 
 
Two separate field trips took place, namely in the dry season (31 January to 6 February 2013) and 
again in the wet season (15 to 21 August 2013). The latter trip was timed to fall over a period when 
greatest biological activity is expected. 
 

2.1. The assessment 

 
The aim of this assessment is to identify areas of ecological importance and to evaluate these in 
terms of their conservation importance. In order to do so, the ecological sensitivity of areas is 
assessed as well as the species of conservation concern that may occur in habitats occurring in 
the area.  
 
To a large extent, the condition and sensitivity of the vegetation will also determine the presence of 
animal species of special concern and areas with high faunal biodiversity.   
 
It is not the aim of this study to produce a complete list of all animal species occurring in the region 
and the study area, but rather to examine a representative sample. It is however important to note 
areas of high sensitivity as well as species of conservation concern which may occur within the 
identified habitats. The aim of this study is to identify areas of high ecological sensitivity and those 
that may be subject to significant impacts from the project. Aspects that would increase impact 
significance include: 

 

 Presence of animal species of conservation concern. 

 Vegetation types (which also constitute faunal habitats) of conservation concern. 

 Areas of high biodiversity. 

 The presence of process areas: 
o Ecological corridors 
o Wetlands (including rivers) 
o Complex topographical features (especially steep and rocky slopes that provide 

niche habitats for both plants and animals) 
 

2.2. Faunal Diversity 

 
The known diversity of the terrestrial fauna in the project area was determined by a literature 
review. Species known from the region, or from adjacent regions whose preferred habitat(s) were 
known to occur within the study area, were also included. Literature sources included: 

 Amphibians – Channing (2011), Du Preez & Carruthers (2009), Frost (2012). 

 Reptiles – Branch (1998, 2008), Bates et al. (2013). 

 Birds – Hockey et al. (2005), Cohen et al. (2006), Sinclair et al. (2011), IUCN (2012). 

 Mammals – Apps (2000), Stuart & Stuart (2001), IUCN (2012). 
 
Over and above the literature review, the field methods for compiling the species lists involved the 
following: 
 
Amphibians and reptiles: Visual Encounter Survey method was used for amphibians and reptiles. 
Visual Encounter Surveys included active searching at day and night, D-netting for tadpoles, and 
acoustic surveys at night.  In addition, an experienced herpetologist identified suitable habitats and 
searched for certain herpetofauna associated with those habitats. 
 
Avifauna: The Visual Encounter Survey strategy was utilised for compiling the avifauna species 
list. Visual Encounter Surveys include the observations of scat, regurgitated pellets, nests, 
feathers, bird calls and birds in flight. Bird Point Counting was also utilised. A bird point count is 
done by an experienced observer who records all the birds seen and heard from a “point count 
station” over a selected period of time, in this case 20 minutes. 
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Medium to large sized mammals: “Scats, tracks and traces” observations for terrestrial 
vertebrates using observations along paths and when walking through the site. The recording of 
opportunistic sightings was also utilised. In addition, locals were interviewed about the presence or 
absence of mammals in the project area. 
 

2.3. Species of Conservation Concern 

 
Species of Conservation Concern (SCC) in terms of the project area are defined as: 

 Threatened species: 

 species listed as threatened in the revised South African Red Data Books (SA RDB – 
amphibians, du Preez and Carruthers, 2009, Minter et al 2004, Measey et al in press); 
and/or 

 species included in other international lists (e.g., 2012 IUCN Red List of Threatened 
Animals). Definitions include: 

 Critically Endangered (CR) - A taxon is Critically Endangered when the best 
available evidence indicates that it meets any of the criteria A to E for Critically 
Endangered (see Section V), and it is therefore considered to be facing an 
extremely high risk of extinction in the wild. 

 Endangered (EN) - A taxon is Endangered when the best available evidence 
indicates that it meets any of the criteria A to E for Endangered (see Section V), and 
it is therefore considered to be facing a very high risk of extinction in the wild. 

 Vulnerable (VU) - A taxon is Vulnerable when the best available evidence indicates 
that it meets any of the criteria A to E for Vulnerable, and it is therefore considered 
to be facing a high risk of extinction in the wild. 

 Near Threatened (NT) - A taxon is Near Threatened when it has been evaluated 
against the criteria but does not qualify for Critically Endangered, Endangered or 
Vulnerable now, but is close to qualifying for or is likely to qualify for a threatened 
category in the near future. 

 Sensitive species: Species not falling in the categories above but listed in:  

 Appendix 1 or 2 of the Convention of International Trade in Endangered Species (CITES).  
 This criterion is not used for plants as most of the species are restricted to this area. 

 Endemic species: Species endemic to the Northern Cape and/or South Africa (amphibians, 
du Preez & Carruthers, 2009; reptiles, Bates & Branch 2013; birds, Barnes et al. 2001) 

 

2.4. Vegetation and habitat mapping 

 
The vegetation was mapped using visual interpretation of patterns (and photo signatures) from a 
good quality aerial photograph (based on Lidar imagery), and was related to data gathered on the 
ground and compared to the national vegetation map created by SANBI (Mucina & Rutherford, 
2006). Ancillary data in the form of a Digital Elevation Model (DEM) which was created from one 
meter contours were also used in some instances to help differentiate between vegetation types. 
 
Mapping varied from a scale of 1:10 000 for smaller vegetation units, up to a scale of 1:30 000 for 
larger more uniform vegetation communities, using a high resolution raster satellite image (Lidar 
ECW Mosaic) with a cell size of 30 cm relative to the ground. Low resolution aerial photographs 
(1999 eSAT - 15 m) were also used as a comparative alternative where necessary. 
 

2.5. Sensitivity Assessment 

 
The approach to mapping the sensitivity of the project area identifies zones of very high, high, 
moderate and low sensitivity according to a system developed by CES and used in numerous 
proposed development studies. It must be noted that the sensitivity zonings in this study are based 
solely on ecological characteristics and not social or economic factors. The sensitivity analysis 
described here is based on 10 criteria which are considered to be of importance in determining 
ecosystem and landscape sensitivity, and have been used in past studies (e.g. CES 2002 – N2 
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Toll Road Study; de Wet et al. 2012 - Ranobe Mine Project - Madagascar). The method 
predominantly involves identifying sensitive vegetation or habitat types, topography and land 
transformation (Table 2.1).  
 
The study area was zoned into areas which were homogenous in terms of vegetation types (see 
section 2.3 above). Alternatively topography and drainage areas were used as boundaries for 
homogenous zones. Once the study area had been zoned, the sensitivity criteria described in 
Table 2.1 were applied to each zone and scored as VERY HIGH, HIGH, MODERATE or LOW. A 
total score for each zone was then calculated and the overall ecological sensitivity was determined 
using the following percentage scale:  
 

 0   - 33.3% :       LOW ecological sensitivity 

 33.4 – 64.9% :    MODERATE ecological sensitivity 

 65    – 85% :       HIGH ecological sensitivity 

 85.1 – 100%:      VERY HIGH ecological sensitivity. 
 

Although very simple, this method of analysis provides a good, yet conservative and precautionary 
assessment of the ecological sensitivity. 
 
Table 2.1: Criteria used for the analysis of the sensitivity of the area 

CRITERIA LOW SENSITIVITY 
1 

MODERATE SENSITIVITY 
5 

HIGH SENSITIVITY 
10 

1 Topography Level, or even Undulating; fairly steep 
slopes 

Complex and uneven 
with steep slopes 

2 Vegetation - Extent 
or habitat type in the 
region 

Extensive Restricted to a particular 
region/zone 

Restricted to a specific 
locality / site 

3 Conservation status 
of fauna/ flora or 
habitats 

Well conserved 
independent of 
conservation value 

Not well conserved, 
moderate conservation 
value 

Not conserved - has a 
high conservation 
value 

4 Species of special 
concern - Presence 
and number  

None, although 
occasional  regional 
endemics 

No endangered or 
vulnerable species, some 
indeterminate or rare 
endemics 

One or more 
endangered and 
vulnerable species, or 
more than 2 endemics 
or rare species 

5 Habitat 
fragmentation 
leading to loss of 
viable populations 

Extensive areas of 
preferred habitat 
present elsewhere in 
region not susceptible 
to fragmentation 

Reasonably extensive 
areas of preferred habitat 
elsewhere and habitat 
susceptible to 
fragmentation 

Limited areas of this 
habitat, susceptible to 
fragmentation 

6 Biodiversity  
contribution  

Low diversity, or 
species richness 

Moderate diversity, and 
moderately high species 
richness 

High species diversity, 
complex plant and 
animal communities 

7 Visibility of the site 
or landscape from 
other vantage points 
 
 

Site is hidden or barely 
visible from any 
vantage points with the 
exception in some 
cases from the sea. 

Site is visible from some or 
a few vantage points but is 
not obtrusive or very 
conspicuous. 
 

Site is visible from 
many or all angles or 
vantage points. 

8 Erosion potential or 
instability of the 
region 
 
 

Very stable and an 
area not subjected to 
erosion. 
 

Some possibility of erosion 
or change due to episodic 
events. 
 

Large possibility of 
erosion, change to the 
site or destruction due 
to climatic or other 
factors. 

9 Rehabilitation 
potential of the area 
or region 
 

Site is easily 
rehabilitated. 
 

There is some degree of 
difficulty in rehabilitation of 
the site. 
 

Site is difficult to 
rehabilitate due to the 
terrain, type of habitat 
or species required to 
reintroduce. 

10 Disturbance due to 
human habitation or 

Site is very disturbed 
or degraded. 

There is some degree of 
disturbance of the site. 

The site is hardly or 
very slightly impacted 



Faunal Impact Assessment – September 2013 

Coastal & Environmental Services      Zirco Roode Heuwel (Pty) Ltd 6 

CRITERIA LOW SENSITIVITY 
1 

MODERATE SENSITIVITY 
5 

HIGH SENSITIVITY 
10 

other influences 
(Alien invasives) 

  upon by human 
disturbance. 

 

2.6. Impact Assessment Methodology 

 
Five 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 includes concepts 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 occurring - 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.  

 
Each criterion is ranked with scores assigned as presented in Table 2.2 to determine the overall 
significance of an activity. The criterion is then considered in two categories, viz. effect of the 
activity and the likelihood of the impact. The total scores recorded for the effect and likelihood are 
then read off the matrix presented in Table 2.3, to determine the overall significance of the impact.  
The overall significance is either negative or positive.   
 
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.  
 
Prioritising 
 
The evaluation of the impacts, as described above is used to prioritise which impacts require 
mitigation measures.  
 
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. 
numerous 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.  
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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. 
 
Table 2.2: Ranking of Evaluation Criteria 

E
F

F
E

C
T

 

Temporal Scale  

Short term Less than 5 years  

Medium term Between 5-20 years  

Long term 
Between 20 and 40 years (a generation) and from a human 
perspective also permanent  

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

Spatial Scale  

Localised At localised scale and a few hectares in extent  

Study Area The proposed site and its immediate environs  

Regional District and Provincial level  

National Country  

International Internationally  

Severity Severity Benefit   

Slight 
Slight impacts on the affected 
system(s) or party(ies) 

Slightly beneficial to the affected 
system(s) and party(ies) 

Moderate 
Moderate impacts on the affected 
system(s) or party(ies) 

Moderately beneficial to the affected 
system(s) and party(ies) 

Severe/ 
Beneficial 

Severe impacts on the affected 
system(s) or party(ies) 

A substantial benefit to the affected 
system(s) and party(ies) 

Very Severe/ 
Beneficial 

Very severe change to the 
affected system(s) or party(ies) 

A very substantial benefit to the 
affected system(s) and party(ies) 

L
IK

E
L

IH
O

O
D

 

Likelihood   

Unlikely The likelihood of these impacts occurring is slight 

May Occur The likelihood of these impacts occurring is possible 

Probable The likelihood of these impacts occurring is probable 

Definite The likelihood is that this impact will definitely occur 

 
* In certain cases it may not be possible to determine the severity of an impact thus it may be 
determined: Don’t know/Can’t know  
 
Table 2.3a: Matrix used to determine the overall significance of the impact based on the 
likelihood and effect of the impact.  

L
ik

e
li
h

o
o

d
 

 

Effect 

3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1               

2               

3               

4               

 
Table 2.3b: Description of Environmental Significance Ratings and associated range of 
scores 

Significance 
Rate 

Description Score  

Low An acceptable impact for which mitigation is desirable but not 
essential.  The impact by itself is insufficient even in combination with 
other low impacts to prevent the development being approved. 
These impacts will result in either positive or negative medium to short 
term effects on the social and/or natural environment. 

 

Moderate An important impact which requires mitigation.  The impact is 
insufficient by itself to prevent the implementation of the project but 
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which in conjunction with other impacts may prevent its 
implementation. 
These impacts will usually result in either a positive or negative 
medium to long-term effect on the social and/or natural environment.  

High A serious impact, if not mitigated, may prevent the implementation of 
the project (if it is a negative impact).   
These impacts would be considered by society as constituting a major 
and usually a long-term change to the (natural &/or social) 
environment and result in severe effects or beneficial effects.  

 

Very High A very serious impact which, if negative, may be sufficient by itself to 
prevent implementation of the project.  The impact may result in 
permanent change.  Very often these impacts cannot be mitigated and 
usually result in very severe effects, or very beneficial effects.  

 

 
2.6.1. Example of the Use of the Rating Scale  

 
Impact 1: Contamination of surface and groundwater 
 
Cause and Comment 
It is estimated that as many as 350 construction workers will be employed on site.  These workers 
will generate sanitary waste which needs to be carefully managed and properly disposed of. 
 
Significance of Impact 
 

Impact 
Effect Risk or 

Likelihood 
Total 
Score 

Overall 
Significance Temporal Scale Spatial Scale Severity of Impact 

Without 
Mitigation 

Short term 1 Study Area 2 Moderate 2 Definite 4 9 MODERATE 

With 
Mitigation 

Short term 1 Localised 1 Slight 1 Unlikely 1 4 
LOW 
BENEFICIAL 

 
Mitigation and Management 
Chemical toilets could be used on the construction site and these would need to be emptied 
periodically and the waste disposed of at a municipal sewage treatment facility. If one 
conservatively assumes a volume of 50L of wash water and sewage per individual during a work 
shift then the total volume of effluent requiring disposal could be ~17m3 per day. 
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3. PHYSICAL DESCRIPTION OF THE AREA 
 
This chapter describes the physical setting of the project area, and does not comment on the fauna 
or flora, which is described in detail in the ensuing chapters. 
 

3.1. Location of the site 

 
Three prospecting rights making up the study area, namely: Roode Heuwel (6134ha), Leeuvlei 
(5986ha) and Sabies (8674 ha). Figure 3.1 shows the location of the project in relation to the 
regional setting. The town of Garies is located approximately 35 km northeast of the site. The town 
of Bitterfontein, with a suitable railway siding, is located 65 km south of Garies. Springbok, the 
regional administration centre for the Namaqua area, is located 117 km north of Garies. 
 
In addition to the prospecting areas, this assessment also covers a 9.5km section of the coast 
between Island Point (the location of the Namaqua wreck) and Strandfontein Point (also known as 
Khnyp Punt). Zirco intend to extract and use seawater from the Atlantic Ocean for their operation. 
This assessment seeks to assist in the location of a suitable site for the extraction pipe to be 
placed (Figure 3.1).  
 

3.2. Topography 

 
Namaqualand covers 55 000 km2 of quartz-strewn plains, undulating hills, granite outcrops and 
rugged mountains (Olivier, 2005). Namaqualand is bordered to the north by the Orange (Gariep) 
River and to the south by the Olifants River. To the east it borders Bushmanland, and to the west 
the Atlantic Ocean. The project site occurs in the southern half of this area, in a belt within 20 km of 
the Atlantic Ocean. 
 
The topography of the area is mostly flat with occasional low hills (Figure 3.2). Elevation is at an 
average of 143 meters above mean sea level.  
 

3.3. Hydrology 

 
The project area is drained by the Bitter and Outeep rivers to the north of the Leeuvlei prospecting 
area. The Outeep River is a tributary of the Bitter River. To the south is the Groen River, which 
borders the southern border of the Roode Heuwel prospecting area (Figure 3.3). All these rivers 
are ephemeral, meaning that they only flow temporarily after heavy rainfall and some temporary 
wetlands may form during the raining season.   
 

3.4. Geology and soils 

 
The underlying geology consists of quaternary unconsolidated to cemented sand overlaying 
Kamieskroon leucocratic gneisses (Zirco, 2012) (Figure 3.4).  
 
The surface aeolian sand varies in thickness over the project area from a few centimetres to 25 m. 
Dunes are predominantly orientated NNE to SSW due to prevailing wind conditions (Zirco, 2012). 
The surface sands are part of a typical silicic soil structure, which is described in more detail in the 
following paragraph. 
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Figure 3.1: Locality map of the Zirco Kamiesberg Project.  
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Figure 3.2: General topography and elevation of the greater Zirco Kamiesberg Project area. 
 

 
Figure 3.3: Hydrology of the greater Zirco Kamiesberg Project area 
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Figure 3.4: Geology of the site (Source: Zirco, 2012) 
 
The distribution of silicic soils is associated exclusively with arid landscapes (Fey, 2010). 
Mineralogical work to date shows these soils have a subsurface horizon cemented primarily by 
kaolin with a minor iron (Fe) in indurated zones, and not silica dorbank, which is more typical of 
these areas. Silicic soils are usually medium to coarse textured and well to moderately drained. 
The pH of the parent material varies between 5 and 10, but typical values are between 7.5 and 9. 
The physical properties of the silicic soils in the area will depend on the depth at which the kaolin 
occurs in the profile, and the thickness of any overlying soil material. The often coarse texture of 
the overlying horizons means that plant available water contents are low. The erosion susceptibility 
of silicic soils is low to moderate since they are most common on gentle slopes and generally have 
sufficient cover in the form of grass and short succulent shrubs.  
 
Within South Africa the agricultural use of silicic soils is limited by: the dry environment in which 
they occur, shallow soil depth, especially high pH in those with sodic properties, and low water 
holding capacity due to the sandy texture (Fey, 2010).  
 

3.5. Climate 

 
Namaqualand is a semi-desert area with dry summers and rainfall occurring during the winter 
months, with most rainfall between May and August (Desmet, 2007). The area receives an 
average of 95 mm rainfall per annum, fluctuating between the highest rainfall in June (16.7 mm 
average) and the lowest in December (0.8 mm average). Other important sources of precipitation 
are in the form of coastal fog and heavy dew, the source of which is the nearby Atlantic Ocean. 
The temperature regime is moderate with a mean maximum summer temperature of less than 
30°C, and an average of 18.4°C in July. 
 
The area experiences wind on a daily basis, peaking in the evening where average wind speeds 
are 25km/hr. During the day wind speeds are much lower dropping to below 10km/hr. 
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3.6. Land use 

 
The once plentiful and diverse set of large nomadic ungulates of the Karoo have been replaced by 
intensively stocked monocultures of small livestock with specialist feeding habits, such that the 
region now holds some 10 million sheep (Ovis aries) and goats (Capra hircus). Nearly 200 years of 
this land use have had a devastating effect on the soils and vegetation. The Karoo holds 506 
threatened plant species, some 21% of the threatened plants in southern Africa. Prolonged heavy 
grazing and trampling especially around watering points, leads to compositional changes, depletion 
and thinning-out of the vegetation; this greatly accelerates rates of soil erosion (Barnes et al. 
2001). 
 
The Namaqualand Kamiesberg project area is no different to the rest of the Karoo in terms of land 
use. The area consists of farms which focus on sheep and goat husbandry. The farm portions in 
the Kamiesberg project area (<5km from boundary; n=69) range in size from 4.5 ha to 6420 ha, 
with a mean of 1196 ha. The dominant sheep in the area is the Dorper sheep (black headed and 
white headed varieties are present) (Plate 3.1), while Damara sheep also occur in the area. Farms 
which have riverine vegetation also hold Boer goats and in some cases cattle (of mix breed). 
Ostriches and in rare cases Emu’s also occur in the area. 
 

 
Plate 3.1: Dorper sheep are the dominant sheep farmed in the project area. 
 
The region has a low carrying capacity. In Namaqualand the carrying capacity is generally given as 
1 small stock unit per 10 to 12 hectares.  The official carrying capacity for farms in the Leliefontein 
area was set at 12 ha per small stock unit, although this changed to 10 ha per small stock unit 
(SSU) by November of the same year (2002). Current recommended stocking levels in 
Namaqualand are based on a survey undertaken in the late 1980s by the Department of 
Agriculture (DoA) to identify carrying capacities for various veld types in the area. It resulted in a 
map of Namaqualand being developed, which is divided into different units with corresponding 
carrying capacities. Average carrying capacity for Namaqualand was set at approximately 10 ha 
per small stock unit. The map produced from this survey is today used by the DoA as a general 
guide to what the Namaqualand veld can tolerate in terms of grazing pressure. The study area falls 
into the range of 0 – 48 ha per Large Stock Unit, or 0 – 16 ha per SSU (Lebert 2004). 
 
Certain farms which consist of sand fynbos in particular, also have fallow wheat fields. It seems 
that very few farmers still plant wheat, in spite of currently higher than average grain prices, and 
this is due to consistently lower rainfall than decades ago, when most of these fields were 
developed; however, the old lands are still clearly visible, as heavy livestock grazing has resulted 
in limited natural rehabilitation in these areas. 


