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Figure 6.6: Sensitivity map of the coastal assessment area – north western section 
 

 
Figure 6.7: Sensitivity map of the coastal assessment area - central section 
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Figure 6.8: Sensitivity map of the coastal assessment area – south eastern section 
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7. ISSUES IDENTIFIED AND ASSESSED 
 
The study that has been undertaken provides the necessary information to assess the impacts of 
the project on the vegetation and the flora at various relevant spatial and temporal scales.  
 
The individual impacts have been grouped together as a series of key environmental issues. All of 
the issues relate to the loss of the existing vegetation cover in the mine path and the project area 
as a whole. At the spatial scale of the project area the impacts described below will definitely be 
considerable, but these need to be seen in the context of the project area as a whole or at a still 
larger spatial scale. The main issues identified with the existing impacts are discussed below: 
 
7.1 ISSUE 1: LOSS OF NATURAL VEGETATION AND ASSOCIATED PLANT COMMUNITIES 
 
Natural plant communities are dynamic ecosystems that provide habitats that support all forms of 
life. Different types of plant communities (and habitats) exist in the project area, and these occur 
within and around the project area. The total extent of the proposed mining and tailings 
infrastructure (TSF) is about  3815ha.  The vegetation and habitat in the project area is generally in 
good condition, but the effects of stock and crop farming are evident in places, some land portions 
being significantly more overgrazed than others. In general the western parts are less heavily 
impact by grazing than the eastern parts, and areas with goats are more heavily impacted than 
areas without. Most of the coastal section is in good condition, apart from old diamond camps and 
diggings, numerous tracks, and some kelp harvesting stockpile areas. 
 
7.2 ISSUE 2: LOSS OF BIODIVERSITY AND SPECIES OF CONSERVATION CONCERN 
 
Removal of the vegetation during the mining process will result in the loss of existing populations of 
all plant species within the mine area and areas directly affected by infrastructure (e.g. the TSF 
and Process Plant).  The project area as a whole has a high species diversity and a high number 
of Species of Conservation Concern (SCC). A total of 25 plant Species of Conservation Concern 
were recorded in the study area, including 6 species not yet formally named or described. At least 
15 SCC occur within the proposed mining and TSF area of 3815ha.  Large scale mining could thus 
have a significant negative impact on these species and the overall flora if adequate mitigation is 
not put in place.  
 
The impacts at a larger spatial scale will only be important in the case of species that have a 
globally restricted range, or are otherwise in need of protection. In this case the mining process 
may significantly reduce the area of occupancy of the species. A reduction of the area of 
occupancy in turn may threaten the chances of survival for these plant SCC. However, the 
significance of the impact differs depending on the distribution and abundance of these plant 
species (and our knowledge thereof).  
 
7.3 ISSUE 3: DISRUPTION OF ECOSYSTEM FUNCTION AND PROCESS 
 
The habitats that exist in the project area, together with those of the surrounding area that are 
linked, form part of a functional ecosystem. An ecosystem provides more than simply a ‘home’ for 
a set of organisms, and is a functional system where biological and biophysical processes such as 
nutrient cycling, soil formation, reproduction, migration, competition, predation, succession, 
evolution and migration take place. Destruction or modification of habitats causes disruption of 
ecosystem function, and threatens the interplay of processes that ensure environmental health and 
the survival of individual species. This issue deals with a collection of complex ecological impacts 
that are almost impossible to predict with certainty, but which are nonetheless important. 
 
7.4 THE CURRENT IMPACTS: THE “NO-GO” OR “WITHOUT PROJECT SCENARIO”  
 
To contextualise the potential impacts of the proposed mining project the existing impacts (or 
status quo), associated with current ecological conditions need to be described in terms of 
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vegetation patterns, structure and composition. This baseline or status quo should be used as the 
comparison against which project impacts are assessed. The main issues associated with the 
likely impacts are discussed below: 
 

 7.4.1 Impacts Associated with Issue 1: Loss of Vegetation Type 
 
Impact 1: Loss and Degradation of Strandveld (Namaqualand Strandveld) 
 
Cause and comment:  
Strandveld is the dominant vegetation unit in the study area (but is only 40% of the mining area) 
and occurs all along the Groen River basin in the southern sections of Roode Heuvel and Sabies 
areas. It is also found scattered throughout Sabies, and extends into Leeuvlei. Strandveld merges 
with Sand Fynbos all along the boundary between the two vegetation types, and in places it can be 
difficult to distinguish a clear boundary. Degraded Strandveld (181 ha) occurs along the southern 
section of Roode Heuvel. The cause of degradation is overgrazing, resulting from water points and 
livestock pens (kraals) which occur along the road, and incidentally along the Groen River. 
 
Significance Statement: 
The permanent loss of Strandveld (i.e. habitat transformation) is currently negligible, but there is 
ongoing degradation in places. The magnitude of this varies from place to place, and ranges from 
very low to moderate. Degradation is definitely occurring and has had a low to moderate, 
temporary to permanent impact (as removal of grazing pressure will often allow vegetation 
recovery). The environmental significance of this unmitigated impact is LOW NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary to 
Permanent 

Study Area Low to Moderate Definite LOW- 

 
Impact 2: Loss of Sand Fynbos (Namaqualand Sand Fynbos) 
 
Cause and comment:  
Sand Fynbos is the second largest vegetation unit in the project area, and it makes up about 60% 
of the mining area. It is the dominant vegetation on Roode Heuvel, but also extends into Sabies 
and Leeuvlei. Sand Fynbos occurs on slightly undulating plains and is often dominated by restios 
in the dune slacks (troughs), and asteraceous fynbos or restios on the dune ridges. The vegetation 
on the dune ridges often includes Strandveld elements. 
 
Significance Statement: 
The permanent loss of Sand Fynbos (i.e. habitat transformation) is currently negligible (although 
some has occurred in the past), but there is ongoing degradation in places. The magnitude of this 
varies from place to place, and ranges from very low to moderate. Degradation is definitely 
occurring and has had a low to moderate, temporary to permanent impact. The environmental 
significance of this unmitigated impact is LOW NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary to 
Permanent 

Study Area Low - Moderate Definite LOW- 

 
Impact 3: Loss of Heuweltjieveld (Namaqualand Heuweltjieveld) 
 
Cause and comment:  
Heuweltjieveld may be found all along the eastern extent of Leeuvlei, and a large part of north 
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eastern Sabies. It generally occurs on undulating topography of the Kamiesberg escarpment 
foothills, and comprises largely succulent dwarf shrubland communities amongst a mosaic of 
heuweltjie communities. Degraded Heuweltjieveld occurs in the south eastern sections of Sabies 
adjacent to alluvial corridors, where it has been both cultivated and heavily grazed. This vegetation 
type may be spectacular after good winter rains, when extensive displays of annuals, herbs and 
bulbs colour the landscape, and at that stage is capable of supporting a high diversity of insects, 
birds and other animals.  
 
Significance Statement: 
The permanent loss of Heuweltjieveld (i.e. habitat transformation) is currently negligible (although 
some has occurred in the past), but there is ongoing degradation in places. The magnitude of this 
varies from place to place, and ranges from very low to moderate. Degradation is definitely 
occurring and has had a low to moderate, temporary to permanent impact. The environmental 
significance of this unmitigated impact is LOW NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary to 
Permanent 

Study Area Low to Moderate Definite LOW- 

 
Impact 4: Loss of Riparian Vegetation (Namaqualand Riviere) 
 
Cause and comment:  
Riparian areas consist largely of alluvial corridors of the Groen River in the south and Bitter River 
in the north, but also includes tributary alluvial drainage lines scattered largely in the eastern 
sections of Leeuvlei and Sabies, commencing in the Kamiesberg escarpment foothills and draining 
down to the larger river basins. The vegetation varies from Acacia thicket to alluvial halophytic 
shrublands. These areas serve as important corridors for bird species and are classified as areas 
of high sensitivity. 
 
Significance Statement: 
The loss of the riparian vegetation has definitely occurred in the past, but does not appear to be 
ongoing, although degradation is ongoing (due to heavy grazing). Previous and current pressures 
have had a Moderate to Severe, temporary to permanent impact. The environmental significance 
of this unmitigated impact is MODERATE to HIGH NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary to 
Permanent 

Study Area 
Moderate to 
Severe 

Definite MODERATE to HIGH- 

 
Impact 5: Loss of Klipkop Shrubland (Namaqualand Klipkoppe Shrubland) 
 
Cause and comment:  
Klipkop Shrubland vegetation occurs as scattered communities surrounding rocky outcrops of the 
Kamiesberg escarpment foothills. These can be found in central Leeuvlei and northern Sabies. No 
SCC are likely to occur within the limited extent of this unit in the study area, but the unit was not 
surveyed extensively, and various SCC are known from this unit nearby. 
 
Significance Statement: 
No loss of the Klipkop Shrubland has occurred within the project area, but minor degradation (due 
to grazing) is ongoing. Most of this degradation is reversible, and is thus temporary. The 
environmental significance of this unmitigated impact is LOW NEGATIVE.  
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Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary Study Area Low Definite LOW- 

 
Impact 6: Loss of Seashore Dunes 
 
Cause and comment:  
 
Seashore Dunes occur as a belt along the coastline, above the high tide water mark, and on the 
seaward side of the Coastal Duneveld. Essentially it consists of Namaqualand Seashore 
Vegetation, but also includes transition zones of seashore vegetation occurring on white dune 
sands, which have taller shrubs, but are not considered part of the Coastal Duneveld. 
  
Significance Statement: 
No loss of the Seashore Dune vegetation has occurred within the project area, but some localised 
degradation has occurred and is ongoing (due to kelp harvesting and offroad vehicle tracks). Most 
of this degradation is reversible, and is thus temporary. The environmental significance of this 
unmitigated impact is LOW NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary Study Area Low Definite LOW- 

 
Impact 7: Loss of Coastal Duneveld 
 
Cause and comment:  
Coastal Duneveld is situated on the inland side of the Seashore Dunes, and gradually merges with 
Strandveld further inland. No SCC were recorded in this unit.  
 
Significance Statement: 
There has been minor loss of the Coastal Duneveld (due to a few diamond exploration pits), but 
the unit does not appear to be experiencing any ongoing degradation. The severity of the impact is 
Low, and the environmental significance of this unmitigated impact is LOW NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Low Definite LOW- 

 
 7.4.2 Impacts Associated with Issue 2: Loss of Biodiversity and Species of Conservation 

Concern 
 
Impact 8: Loss of Biodiversity (general) 

 
Cause and comment:  
The clearing of relatively small areas of land for agriculture and for large scale use of the area for 
livestock grazing has resulted in a loss of biodiversity in the area. Overall no species or habitats 
are likely to have been lost, although degradation in certain areas (around stock kraals) has been 
intense.  
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Significance Statement: 
The current land use is probably having a moderately severe, Long Term impact on the 
biodiversity within the project area. The environmental significance of this unmitigated impact is 
MODERATE NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area 
Moderately 
severe 

Probable MODERATE- 

 
Impact 9: Loss of Species of Conservation Concern 
 
Cause and comment:  
The clearing of relatively small areas of land for agriculture and for large scale use of the area for 
livestock grazing is unlikely to have resulted in total loss of any plant SCC in the area. However, 
land use has undoubtedly impacted on the isolated populations of SCC, and reduced the total 
population numbers of about 5-10 SCC.  
 
Significance Statement: 
The current land use is probably having a moderately severe, Long Term impact on at least some 
of the SCC within the project area. The environmental significance of this unmitigated impact is 
MODERATE NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area 
Moderatly 
severe 

Probable MODERATE- 

 
Impact 10: Fragmentation of vegetation and edge effects 
 
Cause and comment: 
Habitat fragmentation is one of the most important impacts on vegetation, especially when this 
creates breaks in previously continuous vegetation, causing a reduction in the gene pool and a 
decrease in species richness and diversity. This impact usually occurs when large areas are 
cleared for agriculture, development or mining. Fragmentation results in the isolation of functional 
ecosystems, and results in reduced biodiversity and reduced movement due to the absence of 
ecological corridors.  
 
Habitat fragmentation is currently not a major feature of the study area, as most cultivation consists 
of narrow strips (<30m wide) surrounded by natural vegetation. Most of the heavily disturbed areas 
are close to homesteads and livestock kraals, and are generally <10ha in extent.  
 
Significance Statement: 
Habitat fragmentation is fairly likely to be an issue within the project area, but it is of Low severity 
and has a Long Term impact. The environmental significance of this unmitigated impact is LOW 
NEGATIVE.  
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Study Area Low Fairly likely  LOW- 
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7.5 IMPACTS ASSOCIATED WITH THE MINING PROJECT  
 

 7.5.1 Design and Planning Phase 
 
Activities associated with the design and pre construction phase pertains mostly to exploration. As 
the project has an exploration license impacts associated with exploration and the mitigation of 
these impacts were included in the Exploration EMP compiled to obtain this license and will 
therefore not be repeated in this section. Other activities associated with the design and pre 
construction phase will not have impacts on the biophysical environment as this phase consists of 
planning and design of the proposed development, and is done at a desktop level. In some cases 
site visits need to take place but the impact of these visits is negligible, if any, e.g. photographs 
and field surveys, etc. 
 

 7.5.2 Construction Phase 
 
This section assesses the impacts associated with the construction of the mine facilities and 
associated infrastructure, and does not include assessment of the actual mining, which falls within 
the operational phase.  
 
Impacts Associated with Issue 1: Loss of Vegetation Type 
  
Impact 1: Loss of Strandveld (Namaqualand Strandveld) 
 
Cause and comment:  
Strandveld is the dominant vegetation unit in the study area, but it occupies only about 40% of the 
proposed mining area (1500ha), and occurs all along the Groen River basin in the southern 
sections of Roode Heuvel and Sabies areas. It is also found scattered throughout Sabies, and 
extends into Leeuvlei. Strandveld merges with Sand Fynbos all along the boundary between the 
two vegetation types, and in places it can be difficult to distinguish a clear boundary. Degraded 
Strandveld occurs along the southern section of Roode Heuvel. Relatively few SCC are known to 
occur in true Strandveld, but nevertheless six SCC were recorded in this unit (24% of those in the 
total study area).    
 
Strandveld is likely to be easier to rehabilitate than Sand Fynbos, as it is adapted to growing on 
slightly saline soils, whereas Sand Fynbos prefers more acid sands. The primary processing of the 
mineral sands will be undertaken with seawater, raising the salinity of the sands returned to site, 
and thus Strandveld is likely to benefit at the expense of Sand Fynbos.   
 
Most of the Strandveld in the mining area has a High botanical sensitivity rating. 
 
Significance Statement: 
The loss and degradation of up to about 50ha of currently natural Strandveld will definitely occur 
and will have a moderate, permanent impact, as ecosystem functioning in these areas will be 
effectively lost and/or significantly altered, but the scale is relatively small. The unmitigated 
environmental significance of this impact is MODERATE NEGATIVE. This could be reduced to a 
LOW – MODERATE NEGATIVE with mitigation. 
 
Loss of Strandveld 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent 
Localised, 
within Study 
Area 

Moderate Definite MODERATE - 

With 
mitigation 

Permanent 
Localised, 
within Study 
Area 

Moderate Definite LOW – MODERATE - 
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Mitigation and Management: 
The following mitigation actions are required: 

 Areas impacted by construction that are no longer required during the operational phase 
must be rehabilitated as soon as possible after cessation of disturbance;  

 Topsoil of at last 300mm (0.3m) depth must be harvested from within all development  
footprints and used for rehabilitation purposes. This is regarded as the minimum depth 
required in order to include at least 60% of the bulbs (geophytes).  

 Mine planning has been informed by the botanical sensitivity mapping to minimize what 
could otherwise be very significant negative botanical impacts, through the establishment of 
ecological corridors.  

 Where possible associated infrastructure (not tied to any particular area) has been located 
in areas of lowest sensitivity. 

 
Impact 2: Loss of Sand Fynbos (Namaqualand Sand Fynbos) 
 
Cause and comment:  
Sand Fynbos is the second largest vegetation unit in the study area, and makes up about 60% of 
the proposed mining area, and is consequently the most important vegetation type in terms of 
habitat loss to this project. It is the dominant vegetation on Roode Heuvel, but also extends into 
Sabies and Leeuvlei. Sand Fynbos occurs on slightly undulating plains, on fairly acid sands, and is 
often dominated by restios in the dune slacks (troughs), and asteraceous fynbos or restios on the 
dune ridges. The vegetation on the dune ridges often includes Strandveld elements. All Sand 
Fynbos on site has at least a High sensitivity, especially since all 15 plant SCC recorded from the 
Sand Fynbos are found in the Northern Sand Fynbos. Sand Fynbos is currently significantly 
underconserved on a national basis, and its rehabilitation potential is fairly low when compared to 
Strandveld.  
 
Significance Statement: 
The loss of the Sand Fynbos at the Construction Phase is likely to be relatively minor, as most 
infrastructure will be located south of the Sand Fynbos, in the Strandveld areas. Loss of up to 20ha 
will definitely occur and will have a minor, permanent impact. The environmental significance of 
this unmitigated impact will be LOW - MEDIUM NEGATIVE. This could be reduced to a LOW 
NEGATIVE with mitigation.  
 
Loss of Sand Fynbos 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent 
Localised, 
within Study 
Area 

Fairly minor Definite LOW – MEDIUM - 

With 
Mitigation 

Permanent 
Localised, 
within Study 
Area 

Minor Definite LOW - 

 
Mitigation and Management: 
The following mitigation actions are required: 

 Areas impacted by construction that are no longer required during the operational phase 
must be rehabilitated as soon as possible after cessation of disturbance;  

 Topsoil of at last 300mm (0.3m) depth must be harvested from within all development 
footprints and used for rehabilitation purposes. This is regarded as the minimum depth 
required in order to include at least 60% of the bulbs (geophytes).  

 Mine planning has been informed by the botanical sensitivity mapping to minimize what 
could otherwise be very significant negative botanical impacts, through the establishment of 
ecological corridors.  

 Where possible associated infrastructure (not tied to any particular area) has been located 
in areas of lowest sensitivity. 
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Impact 3: Loss of Heuweltjieveld (Namaqualand Heuweltjieveld) 
 
Cause and comment:  
Heuweltjieveld may be found all along the eastern extent of Leeuvlei, and a large part of north- 
eastern Sabies. It generally occurs on undulating topography of the Kamiesberg escarpment 
foothills, and comprises largely succulent dwarf shrubland communities amongst a mosaic of 
heuweltjie communities. Degraded Heuweltjieveld occurs in the south eastern sections of Sabies 
adjacent to alluvial corridors. This vegetation type may be spectacular after good winter rains, 
when extensive displays of annuals, herbs and bulbs colour the landscape, and at that stage is 
capable of supporting a high diversity of insects, birds and other animals. The unit also supports 
isolated quartz patches, such as along the Outeep River, and these support many plant SCC, 
including at least two undescribed species new to science, which are not known to occur outside 
the study area.  
 
The proposed mining footprint does not include any Heuweltjieveld. Prospecting and mining is 
unlikely to be undertaken to any great degree in this unit as it is not known to support any target 
minerals, but much of the anticipated impact is associated with possible prospecting in the few 
quartz patches.  
 
Significance Statement: 
The loss of significant areas of Heuweltjieveld is unlikely to occur at the construction phase and 
prospecting would have a low temporary to permanent impact. The environmental significance of 
this unmitigated impact will be LOW NEGATIVE. This could easily be reduced to LOW NEGATIVE 
with mitigation. 
 
Loss of Heuweltjieveld 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary to 
Permanent 

Study Area Low Definite LOW- 

With 
Mitigation 

Temporary to 
Permanent 

Study Area Low Definite LOW- 

 
Mitigation and Management: 
No special mitigation proposed as this unit is unlikely to be impacted by the construction phase.  
 
Impact 4: Loss of Riparian Vegetation (Namaqualand Riviere) 
 
Cause and comment:  
Riparian areas consist largely of alluvial corridors of the Groen River in the south and Bitter River 
in the north, but also includes tributary alluvial drainage lines scattered largely in the eastern 
sections of Leeuvlei and Sabies, commencing in the Kamiesberg escarpment foothills and draining 
down to the larger river basins. The vegetation varies from Acacia thicket to alluvial halophytic 
shrublands. These areas serve as important corridors for bird species and are classified as areas 
of high sensitivity. The only impact on this vegetation type will be due to the routing of the main 
aboveground seawater pipeline (and probably an associated service track) across the Groen River, 
but impacts are likely to be limited to less than 2ha.  
 
Significance Statement: 
Very minor loss of riparian vegetation is likely. The environmental significance of this impact will 
thus be LOW NEGATIVE, before and after mitigation. 
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Loss of Riparian Vegetation  

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary Study Area Minor Probable LOW- 

With 
Mitigation 

Temporary Study Area Minor Probable LOW- 

 
Mitigation and Management: 
No specific mitigation required for this habitat in terms of mining, as it will not be impacted by 
mining. 
The following mitigation actions are suggested: 

 Locate the seawater pipeline in relatively disturbed parts of the Groen River crossing, and 
minimise impact to natural vegetation in this area.  

 
Impact 5: Loss of Klipkop Shrubland (Namaqualand Klipkoppe Shrubland) 
 
Cause and comment:  
Klipkop Shrubland vegetation occurs as scattered communities surrounding rocky outcrops of the 
Kamiesberg escarpment foothills. These can be found in central Leeuvlei and northern Sabies. No 
SCC are likely to occur within the limited extent of this unit in the study area, but the unit was not 
surveyed extensively. 
 
Significance Statement: 
No loss of the Klipkop Shrubland is likely to occur.  The environmental significance of this impact 
will thus be LOW NEGATIVE, before and after mitigation. 
 

Loss of Klipkop Shrubland 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary Study Area Minor Unlikely LOW- 

With 
Mitigation 

Temporary Study Area Minor Unlikely  LOW- 

 
Impact 6: Loss of Seashore Dunes 
 
Cause and comment:  
 
Seashore Dunes occur as a belt along the coastline, above the high tide water mark, and on the 
seaward side of the Coastal Duneveld. Essentially it consists of Namaqualand Seashore 
Vegetation, but also includes transition zones of seashore vegetation occurring on white dune 
sands, which have taller shrubs, but are not considered part of the Coastal Duneveld.  No mining 
will occur in this habitat, and loss would be caused by the installation of the seawater pump, pipe 
and associated facility, which would probably occupy less than 0.01ha. 
  
Significance Statement: 
The loss of Seashore Dune habitat will definitely occur and will have a minor, permanent impact. 
The environmental significance of this unmitigated impact will be LOW to MEDIUM NEGATIVE. 
With mitigation measures this can be reduced to LOW NEGATIVE. 
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Loss of Seashore Dunes 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate Definite LOW to MEDIUM- 

With 
mitigation 

Permanent  Study Area Low Definite LOW- 

 
Mitigation and Management: 
The following mitigation actions are suggested: 

 Locate the plant outside the identified areas of High dune sensitivity that cannot be easily 
rehabilitated.  

 Minimise disturbance around pump infrastructure, and allow for natural rehabilitation of 
disturbed areas.  

 
Impact 7: Loss of Coastal Duneveld 
 
Cause and comment:  
Coastal Duneveld is situated on the inland side of the Seashore Dunes, and gradually merges with 
Strandveld further inland. No SCC were recorded in this unit. The main seawater pipeline and 
associated access track will cross this habitat type, along with the Namaqualand Strandveld and 
the riverine habitat, but the routing thereof has not yet been finalised. Total habit loss is likely to be 
<5ha.  
 
Significance Statement: 
The loss of the Coastal Duneveld will definitely occur and will have a low - moderate, permanent 
impact. The environmental significance of this unmitigated impact will be LOW TO MODERATE 
NEGATIVE. With mitigation measures this can be reduced to LOW NEGATIVE. 
 
Loss of Coastal Duneveld 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Low - Moderate Definite LOW - MODERATE- 

With 
mitigation 

Permanent  Study Area Low Definite LOW- 

 
Mitigation and Management: 
The following mitigation actions are suggested: 

 Minimise impact to natural vegetation in this habitat, and allow for natural rehabilitation of 
disturbed areas.  

 Ongoing, annual alien invasive vegetation management along the pipeline route.  
 

 7.5.3 Impacts Associated with Issue 2: Loss of Biodiversity and Species of Conservation 
Concern 

 
Impact 8: Loss of Species of Conservation Concern 
 
Cause and comment:  
Although mining activities and the associated infrastructure will result in the loss of portions of the 
local subpopulations of at least 17 plant Species of Conservation Concern (SCC), as well as other 
species that are important to ecosystem functioning, no significant populations of any SCC are 
likely to be lost during the construction phase alone. It is possible that small portions of the local 
populations of up to 5 SCC may be impacted at the construction phase.  
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Statement: 
The construction phase may result in the loss of portions of local subpopulations of up to 5 plant 
SCC and this will have a moderate permanent impact. The environmental significance of this 
unmitigated impact would be MODERATE NEGATIVE. Mitigation measures may reduce this to a 
LOW NEGATIVE impact. 
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate Probable MODERATE - 

With 
Mitigation 

Permanent Study Area Low - Moderate Probable LOW - 

 
Mitigation and Management: 
The following mitigation actions are suggested: 

 All bulbs (geophytes) of Conservation Concern in the construction phase footprints (notably 
Lachenalia sp nov/arenicola) should be subject to Search and Rescue in the winter to 
spring season (June – September) preceding any mining. These plants should be located 
by suitably qualified staff or consultants who can identify the species. The plants should be 
immediately translocated to a similar, suitable receiving environment that will not be 
disturbed by mining activities at any stage in the future.  

 All succulents of Conservation Concern in the construction phase footprints (notably 
Lampranthus procumbens) should be subject to Search and Rescue in the autumn (April – 
May) preceding any mining. These plants should be located by suitably qualified staff or 
consultants who can identify the species. The plants should be immediately translocated to 
a similar, suitable receiving environment that will not be disturbed by mining activities at any 
stage in the future. 

 A nursery should be set up in the project area to propagate all possible SCC from within the 
mining and construction phase area, and the propagated plants should be returned to the 
post mining landscape about three years after initial rehabilitation has been completed. 
Planting out should take place after the first good winter rains, typically in May or June. 
Material for propagation should be sourced from the pre mining and construction phase 
areas. 

 The applicant should set aside for conservation undisturbed habitat that conserves at least 
30% of the project area populations of all SCC recorded from the project area.   

 
Impact 9: Fragmentation of vegetation and edge effects 
 
Cause and comment: 
Habitat fragmentation is potentially one of the most important impacts on the vegetation, and this 
also has knock on effects on the associated fauna. Fragmentation occurs wherever previously 
continuous vegetation is lost or degraded, and results in a reduction in the total gene pool and a 
decrease in species richness and diversity. Fragmentation results in the isolation of functional 
ecosystems, and results in reduced biodiversity and reduced movement due to the absence of 
ecological corridors. The site is currently unfragmented in about 90% of the area, with partial 
fragmentation due to clearing of agricultural lands and heavy grazing in about 10% of the total 
area. Many of these agricultural lands have been fallow for over a decade and are now partly 
rehabilitated (although most are heavily grazed, which reduces their rehabilitation potential). Edge 
effects relate to the proximity of natural vegetation to disturbed or mined areas, and these edges 
are often invaded by alien species, and may also be impacted by windblown dust, etc.  
 
Significance Statement: 
The construction phase activities may result in minor habitat fragmentation and edge effects and 
this will have a minor permanent impact. The environmental significance of this unmitigated impact 
would be LOW NEGATIVE. This will remain a LOW NEGATIVE impact with mitigation measures 



Botanical Assessment Report – October 2014 

Coastal & Environmental Services  64     Zirco Roode Heuwel (Pty) Ltd 

(which are mainly related to post mining rehabilitation). 
 
Current Impacts 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Minor Probable LOW- 

With 
Mitigation 

Permanent Study Area Minor Probable LOW- 

 
Mitigation and Management: 
The following mitigation actions are suggested: 

 Ongoing alien invasive vegetation management in the project area for the duration of life of 
mine. 

 Maintaining at least one 300m wide infrastructure free north – south ecological corridor 
along the entire western edge of the project area; 

 Keeping vegetation clearing during construction to a minimum.  

 Design and implement a Rehabilitation Management Plan which ensures that construction 
phase footprints are rehabilitated to acceptable standards (minimum of 60% of original 
plant species present) as soon as possible after the area is no longer in use.  

 
 7.5.4 Operational Phase 

 
This section assesses the impacts associated with the operational phase of the mine, and includes 
the actual mining operations for the full life of mine. 
 
Impacts Associated with Issue 1: Loss of Vegetation Type 
  
Impact 1: Loss of Strandveld (Namaqualand Strandveld) 
 
Cause and comment:  
Strandveld is the dominant vegetation unit in the study area, but it occupies only about 40% of the 
proposed mining area (1500ha), and occurs all along the Groen River basin in the southern 
sections of Roode Heuvel and Sabies areas. It is also found scattered throughout Sabies, and 
extends into Leeuvlei. Strandveld merges with Sand Fynbos all along the boundary between the 
two vegetation types, and in places it can be difficult to distinguish a clear boundary. Degraded 
Strandveld occurs along the southern section of Roode Heuvel. Relatively few SCC are known to 
occur in true Strandveld, but nevertheless six SCC were recorded in this unit (24% of those in the 
total study area).    
 
Strandveld is likely to be easier to rehabilitate than Sand Fynbos, as it is adapted to growing on 
slightly saline soils, whereas Sand Fynbos prefers more acid sands. The primary processing of the 
mineral sands will be undertaken with seawater, raising the salinity of the sands returned to site, 
and thus Strandveld is likely to benefit at the expense of Sand Fynbos.   
 
Most of the Strandveld in the mining area has a High botanical sensitivity rating. 
 
Significance Statement: 
The loss and degradation of up to about 1500ha of currently natural Strandveld will definitely occur 
and will have a severe, permanent impact, as ecosystem functioning in these areas will be 
effectively lost and/or significantly altered. The environmental significance of this impact is HIGH 
NEGATIVE, before mitigation, and MEDIUM NEGATIVE after mitigation. 
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Loss of Strandveld 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Severe Definite HIGH - 

With 
mitigation 

Permanent Study Area Moderate Definite MODERATE - 

 
Mitigation and Management: 
The following mitigation actions are required: 

 Areas impacted by mining must be rehabilitated as soon as possible after cessation of 
disturbance;  

 Topsoil of at last 300mm (0.3m) depth must be harvested from within all development  
footprints and used for rehabilitation purposes. This is regarded as the minimum depth 
required in order to include at least 60% of the bulbs (geophytes).  

 There must be a north-south corridor at least 300 m wide through the project area at all 
times. This corridor will be along the eastern side of Roode Heuwel during years 1-5 of 
mining and along the western edge of the project site once rehabilitation has been 
completed, for the remainder of the mine life.  

 Areas within the project area that are not required during mining should be demarcated as 
no-go areas and conserved. These areas provide important refugia for birds, reptiles, 
amphibians and mammals.  

 All Very High sensitivity areas outside the approved mining area should be treated as 
conservation areas and should not be subject to invasive prospecting or mining;  

 No livestock should be allowed to graze in the approved mining area nor within a 500m 
buffer area (if such an area is located within the permit area) from six months after any 
authorization up until the mine closure permit is granted.  Removal of livestock from the 
area will significantly enhance seed set and hence rehabilitation.  

 Design and implement a Rehabilitation Management Plan. 

 Rehabilitation targets must include a measurable element of botanical diversity.  In other 
words the rehabilitation target for Strandveld areas should be to return the mined areas to 
at least 60% of the pre-mining botanical diversity for this habitat. 

 Ongoing, annual alien invasive vegetation management is required in the mined and 
rehabilitated areas until the mine closure permit is issued.   

 East – west oriented wind fences will be required in the rehabilitation areas in order to 
minimise wind erosion, probably at an interval of every 5m, as at Namakwa Sands.   

 
Impact 2: Loss of Sand Fynbos (Namaqualand Sand Fynbos) 
 
Cause and comment:  
Sand Fynbos is the second largest vegetation unit in the study area, and makes up about 60% of 
the proposed mining area (2290ha), and is consequently the most important vegetation type in 
terms of habitat loss to this project. It is the dominant vegetation on Roode Heuvel, but also 
extends into Sabies and Leeuvlei. Sand Fynbos occurs on slightly undulating plains, on fairly acid 
sands, and is often dominated by restios in the dune slacks (troughs), and asteraceous fynbos or 
restios on the dune ridges. The vegetation on the dune ridges often includes Strandveld elements. 
All Sand Fynbos on site has at least a High sensitivity, and due to the fact that all 15 plant SCC 
recorded from the Sand Fynbos are found in the Northern Sand Fynbos this area has been 
classified as VERY HIGH sensitivity. Sand Fynbos is currently significantly underconserved on a 
national basis, and its rehabilitation potential is fairly low when compared to Strandveld.  
 
Significance Statement: 
The loss of about 2290ha of Sand Fynbos will definitely occur and will have a very severe, 
permanent impact. The environmental significance of this unmitigated impact will be HIGH 
NEGATIVE. This could be reduced to a MODERATE to HIGH NEGATIVE with mitigation (but 
without a biodiversity offset). With a suitable offset this could be reduced to LOW NEGATIVE.  
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Loss of Sand Fynbos 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Without 
Mitigation 

Permanent Study Area Severe Definite HIGH- 

With 
Mitigation 

Permanent Study Area 
Moderate - 
Severe 

Definite MODERATE - HIGH- 

With 
Mitigation & 
Biodiversity 
Offset 

Permanent Study Area Slight Definite LOW - 

 
Mitigation and Management: 
The following mitigation actions are required: 

 Areas impacted by construction that are no longer required during the operational phase 
must be rehabilitated as soon as possible after cessation of disturbance;  

 Topsoil of at last 300mm (0.3m) depth must be harvested from within all development  
footprints and used for rehabilitation purposes. This is regarded as the minimum depth 
required in order to include at least 60% of the bulbs (geophytes).  

 No livestock should be allowed to graze in the approved mining area nor within a 500m 
buffer area (if such an area is located within the permit area) from six months after any 
authorization up until the mine closure permit is granted.  Removal of livestock from the 
area will significantly enhance seed set and hence rehabilitation.  

 Design and implement a Rehabilitation Management Plan. 

 Rehabilitation targets must include a measurable element of botanical diversity.  In other 
words the rehabilitation target for Sand Fynbos areas should be to return the mined areas 
to at least 60% of the pre-mining botanical diversity for this habitat. 

 Ongoing, annual alien invasive vegetation management is required in the mined and 
rehabilitated areas until the mine closure permit is issued.   

 East – west oriented wind fences will be required in the rehabilitation areas in order to 
minimise wind erosion, probably at an interval of every 5m, as at Namakwa Sands.   

 The majority of the northern Namaqualand Sand Fynbos in the project area (as depicted on 
the map showing the proposed corridors – Figure 6.1) (equating to > 2 000 ha) must be set 
aside as a formal conservation area and managed as such for the duration of the project. It 
is recommended that discussions are undertaken with the Namaqua National Park with 
regards to incorporating this section into the Park. This may however, not be a viable option 
as there are limited linkages between the Park and the proposed project area.  

 No livestock should be allowed to graze in the area demarcated as ecological corridors 
within the Roode Heuwel property, which will be owned by Zirco. It is recognised that it will 
not be possible to prevent grazing in the ecological corridors of Leeuvlei and Sabies, as 
Zirco do not own the surface rights to this land. The Roode Heuwel corridor is a critical area 
as it includes a large amount of Namaqualand Sand Fynbos. It must be managed as a 
conservation area so that this portion of Sand Fynbos would make a contribution towards 
the conservation of this important vegetation type. A 4600ha biodiversity offset for this 
project has been recommended, and the ecological corridor would contribute approximately 
2000 ha (43%) towards this  target. The figure of 4,600ha has been arrived at by using a 
2:1 ratio of conservation: development land, which is the quantum recommended for Least 
Threatened habitats in the Biodiversity Offsets Guideline (DEADP 2009). 

 Suitable high quality areas of Namaqualand Sand Fynbos in the region, adjacent to the 
Namaqua National Park, have been identified. These could potentially be purchased by the 
applicant and donated to the appropriate national conservation authorities, or leased to 
them via contract. This would effectively be a biodiversity offset that would help reduce the 
significant residual botanical impacts remaining after all the above mitigation has been 
factored in (Moderate – High negative). Approximately 9000ha of suitable land has been 
identified, made up of 11 cadastres, in three main areas (see Figure 7-2). It is 
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recommended that 2500ha of this would be required to offset all biodiversity impacts to 
either moderate or low. It is recommended that consideration be given to purchasing 
suitable portions and donating them to the Park, within five years of project approval.  
Given that there are numerous factors that may impact on what land is actually purchased 
(including landowner willingness) no recommendation is made at this stage in terms of 
which portions have to be purchased, but it should be within either of these three target 
areas. If this quantum of land can be added to the National Park then the overall 
significance of the loss of Sand Fynbos for this project could be reduced to LOW negative.  

 

 
Figure 7.1: Map showing the three best proposed biodiversity offset options (red polygons) 
adjacent to the Namaqua National Park (green shaded area). Orange lines are cadastres.  

 
Impact 3: Loss of Heuweltjieveld (Namaqualand Heuweltjieveld) 
 
Cause and comment:  
Heuweltjieveld may be found all along the eastern extent of Leeuvlei, and a large part of north- 
eastern Sabies. It generally occurs on undulating topography of the Kamiesberg escarpment 
foothills, and comprises largely succulent dwarf shrubland communities amongst a mosaic of 
heuweltjie communities. Degraded Heuweltjieveld occurs in the south eastern sections of Sabies 
adjacent to alluvial corridors. This vegetation type may be spectacular after good winter rains, 
when extensive displays of annuals, herbs and bulbs colour the landscape, and at that stage is 
capable of supporting a high diversity of insects, birds and other animals. The unit also supports 
isolated quartz patches, such as along the Outeep River, and these support many plant SCC, 
including at least two undescribed species new to science, which are not known to occur outside 
the study area.  
 
The proposed mining footprint does not include any Heuweltjieveld. Prospecting and mining is 
unlikely to be undertaken to any great degree in this unit as it is not known to support any target 
minerals, but much of the anticipated impact is associated with possible prospecting in the few 
quartz patches.  
 
Significance Statement: 
The loss of significant areas of Heuweltjieveld is unlikely to occur and prospecting would have a 
medium temporary to permanent impact. The environmental significance of this unmitigated impact 
will be MEDIUM NEGATIVE. This could easily be reduced to LOW NEGATIVE with mitigation. 
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Loss of Heuweltjieveld 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary to 
Permanent 

Study Area Medium Definite MEDIUM- 

With 
Mitigation 

Temporary to 
Permanent 

Study Area Low Definite LOW- 

 
Mitigation and Management: 
The following mitigation actions are suggested: 

 All Very High sensitivity areas (notably quartz patches) outside the proposed mining area 
should be treated as conservation areas and should not be subject to prospecting or 
mining. 

 
Impact 4: Loss of Riparian Vegetation (Namaqualand Riviere) 
 
Cause and comment:  
Riparian areas consist largely of alluvial corridors of the Groen River in the south and Bitter River 
in the north, but also includes tributary alluvial drainage lines scattered largely in the eastern 
sections of Leeuvlei and Sabies, commencing in the Kamiesberg escarpment foothills and draining 
down to the larger river basins. The vegetation varies from Acacia thicket to alluvial halophytic 
shrublands. These areas serve as important corridors for bird species and are classified as areas 
of high sensitivity. The only impact on this vegetation type will be due to the routing of the main 
aboveground seawater pipeline (and probably an associated service track) across the Groen River, 
but impacts are likely to be limited to less than 2ha, and are covered under the construction phase 
impacts.  
 
Significance Statement: 
Very minor loss of riparian vegetation is likely (construction phase). The environmental significance 
of this impact will thus be LOW NEGATIVE, before and after mitigation. 
 
Loss of Riparian Vegetation  

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary Study Area Minor Probable LOW- 

With 
Mitigation 

Temporary Study Area Minor Probable LOW- 

 
Mitigation and Management: 
No specific mitigation required for this habitat in terms of mining, as it will not be impacted by 
mining. 
 
Impact 5: Loss of Klipkop Shrubland (Namaqualand Klipkoppe Shrubland) 
 
Cause and comment:  
Klipkop Shrubland vegetation occurs as scattered communities surrounding rocky outcrops of the 
Kamiesberg escarpment foothills. These can be found in central Leeuvlei and northern Sabies. No 
SCC are likely to occur within the limited extent of this unit in the study area, but the unit was not 
surveyed extensively. 
 
Significance Statement: 
No loss of the Klipkop Shrubland is likely to occur.  The environmental significance of this impact 
will thus be LOW NEGATIVE, before and after mitigation. 
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Loss of Klipkop Shrubland 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary Study Area Minor Unlikely LOW- 

With 
Mitigation 

Temporary Study Area Minor Unlikely  LOW- 

 
Mitigation and Management: 
No specific mitigation required for this habitat in terms of the operational phase, as it will not be 
impacted by mining. 
 
Impact 6: Loss of Seashore Dunes 
 
Cause and comment:  
 
Seashore Dunes occur as a belt along the coastline, above the high tide water mark, and on the 
seaward side of the Coastal Duneveld. Essentially it consists of Namaqualand Seashore 
Vegetation, but also includes transition zones of seashore vegetation occurring on white dune 
sands, which have taller shrubs, but are not considered part of the Coastal Duneveld.  No mining 
will occur in this habitat, and loss would be caused by the installation of the seawater pump, pipe 
and associated facility, which would probably occupy less than 0.01ha. This is a construction 
phase impact and is covered under that section of the report.  
  
Significance Statement: 
The loss of Seashore Dune habitat will definitely occur and will have a minor, permanent impact. 
The environmental significance of this unmitigated impact will be LOW to MEDIUM NEGATIVE. 
With mitigation measures this can be reduced to LOW NEGATIVE. 
 
Loss of Seashore Dunes 

Impact 
Effect 

Risk or 
Likelihood 

Overall Significance 
Temporal Scale Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate Definite LOW to MEDIUM- 

With 
mitigation 

Permanent  Study Area Low Definite LOW- 

 
Mitigation and Management: 
No specific mitigation required for this habitat in terms of the operational phase, as it will not be 
impacted by mining (operational phase). 
 
Impact 7: Loss of Coastal Duneveld 
 
Cause and comment:  
Coastal Duneveld is situated on the inland side of the Seashore Dunes, and gradually merges with 
Strandveld further inland. No SCC were recorded in this unit. The main seawater pipeline and 
associated access track will cross this habitat type, along with the Namaqualand Strandveld and 
the riverine habitat, but the routing thereof has not yet been finalised. Total habit loss is likely to be 
<5ha, but this will largely be at the construction phase. No mining (operational phase) will occur in 
this habitat.  
 
Significance Statement: 
The loss of the Coastal Duneveld will definitely occur and will have a low - moderate, permanent 
impact. The environmental significance of this unmitigated impact will be LOW TO MODERATE 
NEGATIVE. With mitigation measures this can be reduced to LOW NEGATIVE. 
 


