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and gaseous chemical products are likely to be experienced at greater distances from the 
blast. Explosive charges in, adjacent to or beneath a water column produce pressure waves 
or shockwaves which pass into the water medium. Shockwaves produced by an explosive 
detonation are "converted suddenly into potential energy of compression and kinetic energy 
of outward motion in the water medium" (Kramer et al. 1968). Shockwaves have harmful and 
often fatal impacts on organisms with gas cavities, for example swim bladders in fish and 
sinus cavities and lungs in birds and mammals. 
 
Results of several experiments have shown that underwater blasts can cause lung 
haemorrhages, gastrointestinal lesions and ruptured eardrums in mammals; pulmonary 
haemorrhages, coronary air embolisms and ruptured airsacs, eardrums, livers and kidneys 
in birds (Yelverton et al. 1973); and air bladder and intestinal and organ ruptures and broken 
ribs in fish (Aplin 1947, Yelverton et al. 1975, Wright 1982). Marine invertebrates do not 
possess gas filled cavities and the direct impacts of shockwaves produced by blasting are 
therefore predicted to be negligible and insignificant. The impacts of underwater blasting on 
marine fauna are related to the size of the explosion, the type of explosive used and water 
depth.  
 
Fauna likely to be at risk from blasting activities at the proposed sites include coastal fish 
species, marine birds, sharks and mammals. The marine habitats in the vicinity of the 
proposed sites are not unique and are relatively well represented along adjacent sections of 
coast and are soon to be protected within the Namaqualand Marine Protected Area. The fish 
kills that are likely to result from the blasts will not result in an irreplaceable loss of resources 
and will be replenished following recruitment from adjacent areas. A potential problem may 
arise where several blasts are triggered throughout a particular day as predators (birds, fish 
and mammals) are likely to be attracted to the area to feed on fish killed by the initial blast. 
This could be mitigated by limiting blasting activities to one detonation series per day. 
 
Mitigation and Management 
 
It is recommended that all blasting be conducted using a rock breaking technology known as 
NoneX (www.nonex.co.za). This is a non-explosive technology. It is propellant compound 
encased in a cartridge which reacts very quickly to produce high volumes of harmless gas 
(nitrogen, carbon dioxide and steam). The cartridge is sealed inside a drilled hole and 
ignited. High pressure gas is released and enters into the fractures caused by drilling and 
natural fractures or planes of weakness in the rock. The gas pressure causes the fractures 
to expand and the rock to split apart. The cartridges do produce a high pressure over a short 
time frame and so will produce noise. Blasting activities must be limited to one detonation 
series per day to avoid or reduce the mortality of predators and seabirds attracted to fish kills 
from previous blasts. The use of NoneX reduces impact significance to LOW. 
 
Significance Statement 
 
The duration of the construction phase impacts will be Short Term and the extent is 
Regional. The severity of the impact is expected to be severe should mitigation measures 
not be employed. If as suggested NoneX is used, the impact is expected to be LOW. The 
likelihood of the impact occurring is Probable. 
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short term Regional Severe Probable MODERATE 

With 
Mitigation 

Short term Regional Slight Probable LOW 

 
Impact 3: Impaired water quality impacts to marine fauna  
 
Cause and Comment  
 
Construction activities such as drilling and blasting are likely to generate sediment plumes, 
which will increase the turbidity of the water and settle on the surrounding seafloor. Another 
potential source of contamination of the water in the vicinity of the construction site is the 
potential chemical pollution from the casting of concrete.  
 
The area surrounding the construction site is particularly exposed. It is anticipated that sand 
particles suspended by drilling and blasting will be readily dispersed with no significant 
impact on the marine biota. Similarly in the event of exposure of cement directly into the 
marine environment any chemical pollution is expected to be readily dispersed and as such 
impacts are expected to be of low significance to the marine biota in the area. The 
construction activities will involve the use of heavy vehicles and machinery in the coastal 
zone and there is a potential for hydrocarbon spills. Suitable management mechanisms must 
be implemented to mitigate this risk and contingency plans in the event of accidental spills 
must be prepared. This should include measures required to ensure that no storm water 
from the site be allowed to enter the sea.  
 
Mitigation and Management 
 

 NoneX should be used for all blasting. The NoneX rock breaking process produces a 
much courser fragmentation when compared to the smaller particles produced by 
explosives. Furthermore NoneX detonations on land have been reported to produce 
negligible dust and fumes. The use of NoneX blasting technology will result in the 
release of gases into the water column. None of the gases produced will be noxious 
given that the cartridge is oxygen balanced and sufficient oxygen is available to 
achieve optimal oxidation to produce gases consisting of carbon dioxide, nitrogen 
and steam.  

 All fuel and oil is to be adequately stored and no leaking vehicles are to be permitted 
on site. Contingency plans in the event of an accident must be prepared. 
Containment of storm water from construction areas is also important.  

 The casting of cement for attachment of the pipeline should take place within water 
tight plastic canvas bags supported and shaped within metal frames with shuttering 
beams. 

 
Significance Statement 
 
The duration of the construction phase impacts will be Short Term and the extent is 
considered to be Localised. The severity of the impact is expected to be moderate should 
mitigation measures not be employed and slight with mitigation. The impact is expected to 
be LOW without mitigation and remains as such with mitigation. The likelihood of the impact 
occurring is Probable. 
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short term Localised Moderate Probable LOW 

With 
Mitigation 

Short term Localised Slight Probable LOW 

 
Impact 4: Litter during construction  
 
Cause and Comment  
 
Large numbers of marine organisms, including fish and marine mammals, are killed or 
injured by becoming entangled in debris (Wallace 1985), while others, including seabirds, 
are at risk through the ingestion of small plastic particles (Shomura and Yoshida 1985). All 
reasonable measures must be implemented to ensure there is no littering by construction 
workers. During the construction phase of the gully seawater intake pipeline, piping off-cuts 
and other materials used or brought to site during construction, may enter the sea. The 
problem of litter entering the marine environment has escalated dramatically in recent 
decades, with an ever-increasing proportion of litter consisting of non-biodegradable plastic 
materials.  
 
South Africa has laws against littering, both on land and in the coastal zone, but these laws 
are seldom, if ever, rigorously enforced. The fact that this form of pollution can be obviated is 
clearly demonstrated by the lack of such material in countries where the laws are strictly 
adhered to (e.g. Germany and Holland). Objects which have a particular impact on marine 
fauna include plastic bags and bottles, pieces of rope and small plastic particles (Wehle and 
Coleman 1983). Large numbers of marine organisms, including fish, birds and marine 
mammals, are killed or injured by becoming entangled in debris (Wallace 1985) while others, 
including seabirds, are at risk through the ingestion of small plastic particles (Shomura and 
Yoshida 1985).  
 
A potential source of such pollution associated with the construction of the gully seawater 
intake pipeline is that small cuttings of material may exist inside the piping and pumps and 
will be backwashed out upon start-up of the system. These materials, being largely plastics, 
may be transported by currents for long distances out to sea or around the coast. Thus, 
unlike fuel or sewage contamination, the extent of the damage is in theory limitless. The 
impact on certain forms of marine life by floating or submerged solid materials can hardly be 
overstressed. Most at risk are seabirds and fish, including possibly rare or even endangered 
species. 
 
Mitigation and Management 
 
The following mitigation measures must be taken to avoid or reduce the risk of litter and 
debris entering the marine environment:  
 

 Inform and empower all staff about sensitive marine species and suitable disposal of 
construction waste.  

 Filter effluent on start-up of plant to remove plastic particles.  
 
Significance Statement 
 
The duration of the construction phase impacts will be medium term and the extent is 
considered to be regional. The severity of the impact is expected to be moderate should 
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mitigation measures not be employed. The impact is expected to be MODERATE without 
mitigation and LOW with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Regional Moderate Probable MODERATE 

With 
Mitigation 

Medium term Regional Moderate May Occur LOW 

 
v. Impacts on flora 

 
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.  
 
Issue 1: Loss of Vegetation Type 
  
Impact 1.1: 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 (1500 ha), 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. 
 
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 least 300 mm (0.3 m) 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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Significance Statement 
 
The loss and degradation of up to about 50 ha 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. 
 

 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 TO 

MODERATE 

 
Impact 1.2: 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.  
 
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 least 300 mm (0.3 m) 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. 

 
Significance Statement 
 
The loss of the Sand Fynbos during 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 20 ha will definitely occur and will have a minor, permanent impact. The 
environmental significance of this unmitigated impact will be LOW - MEDIUM negative. This 



Kamiesberg Project Final Environmental Impact Assessment Report 

EOH Coastal & Environmental Services  278                                      Kamiesberg Project, Namaqualand 

could be reduced to a LOW negative with mitigation.  
 

 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 TO 

MODERATE 

With 
Mitigation 

Permanent 
Localised, 

within Study 
Area 

Minor Definite LOW 

 
Impact 1.3: 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.  
 
Mitigation and Management 
 
No special mitigation proposed as this unit is unlikely to be impacted by the construction 
phase.  
 
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. 
 

 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 
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Impact 1.4: 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 2 ha.  
 
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.  

 
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. 
 

 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 

 
Impact 1.5: 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. 
 
Mitigation and Management 
 
No special mitigation proposed as this unit is unlikely to be impacted by the construction 
phase.  
 
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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 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 1.6: 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 0.01 
ha. 
 
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.  

 
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 
MODERATE negative. With mitigation measures this can be reduced to LOW negative. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate Definite 
LOW TO 

MODERATE  

With 
Mitigation 

Permanent Study Area Low Definite LOW 

 
Impact 1.7: 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 was 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 <5 ha.  
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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.  
 

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. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Low - Moderate Definite 
LOW TO 

MODERATE  

With 
Mitigation 

Permanent Study Area Low Definite LOW 

 
Issue 2: Loss of Biodiversity and Species of Conservation Concern 
 
Impact 2.1: 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.  
 
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. 
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 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.   

 
Significance 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. 
 

 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 

 
Impact 2.2: 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.  
 
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.  
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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 (which are mainly related to post mining rehabilitation). 
 

 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 

 
vi. Impacts on fauna 

 
Issue 1: Loss of Biodiversity 
 
All faunal groups will suffer a general loss of biodiversity due to varied impacts, such as 
increased mortality from vehicle movements, loss and fragmentation of suitable habitat due 
to the footprint of project structures, and various forms of pollution associated with traffic and 
development. This will be greatest for small, slow-moving species, e.g. amphibians, tortoises 
and snakes and terrestrial species will suffer higher mortalities than arboreal or burrowing 
species. Volant species (birds and bats) will suffer less mortality, except where important 
breeding or roosting sites are lost. For all groups there will be increased mortality. 
 
Impact 1.1: Loss of Amphibian Diversity 
 
Cause and Comment 
 
Amphibians are the least specious group of terrestrial vertebrates in the concession area. 
Due to habitat loss and mortalities directly associated with specific project actions, a loss of 
amphibian diversity will probably occur. Amphibian mortalities will occur during all phases 
(construction and operational) but will be most significant in association with habitat loss, 
particularly of wetlands.  The most widespread and common species in the region is the 
Namaqua Rain Frog (Breviceps namaquensis) which undergoes direct development, free of 
standing water. The Common Platanna (Xenopus laevis) and Cape River Frog (Amietia 
fuscigula) are both restricted to permanent pools (e.g. in the Groen River valley and these 
are essential for their survival.  
 
Mitigation and Management 
 

 Avoid clearing or damaging riparian vegetation and limit river and stream crossings 
(especially the Groen River at pipeline crossing) as far as possible. Associated 
infrastructure, particularly transport linkages, should avoid these areas. Limit the 
removal or damaged to riparian vegetation surrounding the construction of the 
pipeline across the Groen River. Maintenance of water quality and flow dynamics is 
required to prevent indirect impacts on the Groen River. 

 
Significance Statement 
 
The duration of the construction phase impacts will be medium term and the extent is 
considered to be localised. The severity of the impact is expected to be moderate should 
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mitigation measures not be employed. The impact is expected to be LOW without mitigation 
and will remain LOW with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Localised Moderate Probable LOW 

With 
Mitigation 

Medium term Localised Slight Unlikely LOW 

 
Impact 1.2: Loss of Reptile Diversity 
 
Cause and Comment 
 
The Project Area probably contains a greater diversity of reptiles than discovered during the 
survey. Reptile populations, particularly snakes, are difficult to study. Increased human 
numbers associated with the development of the project will lead to increased mortality of 
reptiles, particularly tortoises and snakes, directly from road mortalities and human attitudes, 
as well as the loss of others from habitat loss and fragmentation.  
 
Mitigation and Management 
 

 Avoid clearing or damaging areas of high faunal value as defined in the faunal 
assessment. 

 Protect abiotic habitats, such as rock outcrops, which shelter many reptile species. 

 Basic search and rescue of SCC need to be conducted before each plot gets 
stripped from vegetation and erecting low drift fences around these plots (or at least 
on the border of the adjacent plot) will limit the movement of reptiles (especially 
tortoises) back onto site. 

 Prohibit exploitation of SCC, e.g. tortoises and chameleons, by employee‘s onsite. 

 Educate mine staff about the necessity of protecting snakes and other reptiles.   
 
Significance Statement 
 
The duration of the construction phase impacts will be medium term and the extent is 
considered to be limited to the study area. The severity of the impact is expected to be 
moderate should mitigation measures not be employed. The impact is expected to be 
MODERATE without mitigation and LOW with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
Impact 1.3: Loss of Bird Diversity 
 
Cause and Comment 
 
Birds are by far the most speciose vertebrate component in the region. Birds play important 
and diverse roles in ecosystem functioning (e.g. seed dispersal and trophic transfer) and 
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maintenance of bird diversity is important to maintain viable habitats. Although a few birds 
are commensal, and can rapidly and successfully adapt to disturbed environments, the 
majority of birds are sensitive to disturbance and either migrate away from, or suffer greater 
mortality within, degraded habitats. However, because of their high mobility, birds are 
capable of rapidly re-colonising rehabilitated habitats, provided suitable microhabitats are 
available. 
 
Mitigation and Management 
 

 Avoid clearing or damaging areas of high faunal value as defined in faunal specialist 
assessment. 

 Maintain habitat connectivity, particularly to protected areas, via habitat corridors. 

 Undertake habitat clearance in systematic way to allow birds or other animals to 
move to undisturbed areas. 

 
Significance Statement 
 
The duration of the construction phase impacts will be medium term and the extent is 
considered to be localised. The severity of the impact is expected to be moderate should 
mitigation measures not be employed. The impact is expected to be LOW without mitigation 
and will remain LOW with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Localised Moderate Probable LOW 

With 
Mitigation 

Medium term Localised Slight Unlikely LOW 

 
Impact 1.4: Loss of Mammal Diversity 
 
Cause and Comment 
 
The long history of human settlement, associated with subsistence and later commercial 
farming, has greatly reduced the presence of large mammals in the region. The maintenance 
of the small mammal diversity depends on the maintenance of habitat corridors and 
diversity. 
 
Mitigation and Management 
 

 Avoid clearing or damaging areas of high faunal value as defined in the faunal 
assessment. 

 Maintain habitat connectivity, particularly to intact habitats, via habitat corridors. 

 Protect abiotic habitats, such as rock outcrops, which shelter many small mammals, 
including bats. 

 
Significance Statement 
 
The duration of the construction phase impacts will be medium term and the extent is 
considered to be limited to the study area. The severity of the impact is expected to be 
moderate should mitigation measures not be employed. The impact is expected to be 
MODERATE without mitigation and LOW with mitigation.  
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
Impact 1.5: Loss of Faunal Species of Conservation Concern 
 
Cause and Comment 
 
Numerous birds, reptiles and mammal species are either endemic to the region or are of 
conservation concern. The Namaqua Dwarf Adder (Bitis schneideri) is restricted to the 
coastal duneveld and is threatened by mining activity further north and south of the Groen 
River. They prefer semi-stable, vegetated coastal sand dunes. The coastal duneveld is also 
listed by SKEP as an important area for reptiles. This is due to the fact that many sensitive 
taxa (Namaqua Dwarf Adder and Desert Rain Frogs) occur on this narrow band, which is 
also heavily mined. 
 
Thirty three (out of the possible 246 bird species) avian SCC may occur in the greater 
project area; 14 of which were recorded on site. The most significant avian SCC recorded on 
site include the Ludwig‘s Bustard (En), Secreatry Bird (Vu) and Black Harrier (Vu). 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.  
 
Of the 57 terrestrial mammal species which may occur on site, 10 are considered to be SCC. 
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 a mole-
rat was recorded. 
 
Mitigation and Management 
 

 Avoid clearing or damaging areas of high faunal value as defined in the faunal 
assessment. 

 Maintain habitat connectivity, particularly to intact habitats, via habitat corridors. 

 Protect abiotic habitats, such as rock outcrops, which shelter many small faunal 
species, including reptiles and bats. The eastern edge of Sabies is a particularly 
important habitat in this regard. 

 The design of project structures and transport linkages should avoid where possible 
sensitive habitat corridors, e.g. drainage lines and associated temporary wetlands.  

 Road designs should incorporate, where possible, underpasses and culverts that 
allow the movement of animals. 

 Where possible the road traffic should be limited after dark, as much of the surviving 
fauna is nocturnal, e.g. bats, most snakes, small rodents, amphibians, etc.  

 Vehicle speed should be limited to the lowest possible onsite, and should not exceed 
40km/h (this limit is not applicable on the main provincial road which is set at 
80km/h). 

 Drivers should be educated regarding their role in impacting on animals and the need 
to minimize collisions with animals at all times.   



Kamiesberg Project Final Environmental Impact Assessment Report 

EOH Coastal & Environmental Services  287                                      Kamiesberg Project, Namaqualand 

Significance Statement 
 
The duration of the construction phase impacts will be long term and the extent is 
considered to be regional. The severity of the impact is expected to be severe should 
mitigation measures not be employed. The impact is expected to be HIGH without mitigation 
and MODERATE with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Regional Severe Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate Probable MODERATE 

 
Issue 2: Habitat loss and fragmentation 
 
Impact 2.1: Impacts on fauna due to habitat fragmentation and habitat loss  
 
Cause and Comment 
 
Various components of the development will cause biodiversity loss directly or indirectly 
through fragmentation of viable habitats for the various faunal groups. This is usually caused 
by a loss of vegetation (plant communities) that supply food or shelter, but may include 
abiotic features such as the loss of temporary wetlands, caves or rock outcrops. 
 
Impacts to sensitive habitats are highly probable and will be local and negative in nature, 
and occur over the long-term. The significance of these impacts may vary from low to high 
depending upon the local importance of the habitat and the particular fauna that it harbours.  
 
The proposed transport linkages and associated infrastructure will all cause additional 
habitat loss and fragmentation, over and above the mining area. The greatest impact on 
habitat loss and fragmentation will be associated with the internal access roads, the 
transport of product by road to the N7 and less so with the proposed pipelines. The location 
of the proposed infrastructure for the MSP lies in a region of intermixed sand fynbos and 
sandveld. Although relatively few terrestrial vertebrates are associated with this habitat, sand 
fynbos harbours many SCC as outlined above.  
 
Mitigation and Management 
 
The negative impact of habitat loss associated with the development of the mine cannot be 
fully mitigated; but the following can assist in reducing the severity of the impact: 
 

 All specific project actions associated with construction, access roads, borrow pits 
and cut-and-fill construction must avoid sensitive habitats as far as is practicable.  

 Natural drainage should be maintained and the silt loads into rivers, streams and 
temporary wetlands must stay within normal limits.  

 Avoid clearing or damaging areas of high faunal value as defined in the faunal 
assessment. 

 Maintain habitat connectivity, particularly to intact habitats, via habitat corridors. 

 Protect abiotic habitats, such as rock outcrops, which shelter many small faunal 
species, including reptiles and bats. 

 The design of project structures and transport linkages should avoid where possible 
sensitive habitat corridors, e.g. drainage lines.  
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 Comply with procedures laid out in the Rehabilitation Report. 

 Include post rehabilitation monitoring of faunal species. 
 
Significance Statement 
 
The duration of the construction phase impacts will be long term and the extent is 
considered to be regional. The severity of the impact is expected to be severe should 
mitigation measures not be employed. The impact is expected to be HIGH without mitigation 
and MODERATE with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Regional Severe Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate Probable MODERATE 

 
Issue 3: Additional construction impacts on fauna 
 
A variety of impacts are likely to result from the construction of the various components of 
the mine. However, a significant and widespread impact results from increased transport in 
the region. Roads are known to alter physical characteristics of the environment and through 
these impacts roads affect ecosystems, biological communities and species in numerous 
and different ways.  
 
Impact 3.1: Faunal impacts from dust  
 
Cause and Comment 
 
Increased dust levels are common during construction, especially from veld clearance and 
increased vehicular traffic. Short-term increased dust levels will accompany all land 
preparation associated with construction of mine infrastructure, and establishment of the 
mine pit. 
 
Mitigation and Management 
 

 Roads should be watered down, or binders used during high wind conditions (refer to 
section 9.4.2 for additional dust mitigation measures). 

 Road speeds in sensitive regions e.g. near rivers, across drainage lines, and during 
extreme dry climatic conditions, should be limited to curtail dust production. 

 Vehicle speed should be limited to the lowest possible speed onsite, and should not 
exceed 40km/h. 

 Any material to be transported to and from project site should be done by covered 
trucks or containers to avoid contamination to the surrounding area. 

 
Significance Statement 
 
The duration of the construction phase impacts will be short term and the extent is 
considered to be limited to the study area. The severity of the impact is expected to be 
severe should mitigation measures not be employed. The impact is expected to be 
MODERATE without mitigation and LOW with mitigation.  
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short term Study Area Severe Definite MODERATE 

With 
Mitigation 

Short term Localised Slight Probable LOW 

 
Impact 3.2: Disruption to fauna from increased noise levels 
 
Cause and Comment 
 
Mining construction and associated vehicle traffic will create noise pollution that can depress 
local populations of sensitive faunal groups. Animals differ in the degree to which they 
tolerate such disturbance, and can be expected to have potentially negative and positive 
impacts on various faunal groups. Large breeding birds do not usually tolerate continuous 
disturbance. Increased noise and motor vibrations in temporary wetlands and rivers may 
also impact amphibian breeding choruses, but these impacts will be localised and many 
amphibian species are surprisingly tolerant of vehicle noise. Noise pollution will occur during 
all phases (construction, operational, and de-commissioning/closure). Little mitigation is 
possible. 
 
Mitigation and Management 
 

 Mitigation of this impact is difficult, but noise reduction measures should be 
implemented in all sensitive areas (e.g. adjacent to the Groen River) at sensitive 
times (e.g. at night).  

 A reduction of construction activities after dark should be considered. However, this 
mitigation measure is economically unfeasible and therefore it is unlikely to be 
implemented and hence the impact after mitigation remains of low significance. 

 
Significance Statement 
 
The duration of the construction phase impacts will be short term and the extent is 
considered to be limited to the study area. The severity of the impact is expected to be 
severe should mitigation measures not be employed. The impact is expected to be LOW 
without mitigation and will remain LOW with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short term Study Area Severe Definite LOW 

With 
Mitigation 

Short term Study Area Moderate Definite LOW 

 
vii. Visual impacts 
 
Impact 1: Visual intrusion on views of sensitive visual receptors due to mine 
construction 
 
Cause and Comment: 
  
There are various activities which will take place during construction which will have impacts 
on sensitive visual receptors: 
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 Large areas of vegetation will need to be cleared to make way for construction of the 
processing plant, accommodation, site offices, etc.  

 There will be a large increase in the movement of vehicles in the area: large trucks 
delivering supplies and construction material; graders, excavators and bulldozers; 
light vehicle movement around site; large trucks hauling rubble and construction 
waste, etc. 

 Soil stockpiles and heaps of vegetation debris. 

 Dust emissions from construction activity. 
 
Mitigation and Management 
 
The following mitigation measures are proposed: 

 The construction contractor should clearly demarcate areas for roads, clearing and 
stockpiling so as to minimise site disturbance. 

 To make space for stockpiles necessary during the construction phase, consider 
clearing areas for this purpose that will need to be cleared for mining activities during 
the operation phase. 

 Treat roads to reduce dust emissions.  
 
Significance Statement  
 
The duration of the construction phase impacts will be Short Term. The extent is Study Area 
as people beyond the immediate environs will not be impacted by construction activity. The 
severity of the impact is expected to be MODERATE should mitigation measures not be 
employed. If they are, the impact is expected to be Slight. The likelihood of surrounding 
farmers having their views impacted by surrounding construction activity is Definite, there 
are no feasible mitigation measures to reduce this. Since a person‘s perception of the 
impacts from the construction activities relies on their own judgement. The true impact in this 
regard is best assessed through public consultation. Interviews conducted during the site 
visit did not reveal any unhappiness about the potential visual intrusion of the mine. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short term Study area Moderate Definite MODERATE 

With 
Mitigation 

Short term Study area Slight Definite LOW 

 
Impact 2: Impact of mine construction in light of the Department of Environmental 
Affairs’ Strategy on Buffer Zones for National Parks  
 
Cause and Comment 
 
―The Constitution of South Africa, under Schedule 4A, accords national and provincial 
government concurrent legislation competence in terms of most functions of relevance to 
biodiversity conservation. However, national parks, botanical gardens and marine resources 
are the responsibility of national government only. It is also national government’s role to 
administer international treaties. Thus it is the responsibility of the Department of 
Environmental Affairs to formulate general policy and strategies concerning the conservation 
and use of biodiversity, the implementation of which will be undertaken by different 
government institutions within national, provincial, and local spheres. 
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In terms of the Act, the Minister responsible for Environmental Affairs has sole responsibility 
for the declaration of a national park and the assignment of its management to a 
management authority. 
 
It is in this context that the Minister responsible for Environmental Affairs presents this 
strategy. It is noted that those areas adjacent to national parks which are influenced by and 
have influence on the parks are subject to control of all three spheres of government. Thus, 
while it is the Minister’s prerogative to formulate strategies on the conservation and use of 
biodiversity, the implementation of such strategy will be undertaken by different government 
institutions within the national, provincial and municipal spheres of government‖. 
(Government Gazette, 2012). 
 
The implication of these 3 quoted paragraphs to the project, is that it will be necessary to 
interact closely with SANParks, and relevant government departments, and reach an 
agreement that is mutually beneficial to both the developer and SANParks in it‘s efforts to 
conserve the Namaqua National park and conserve the areas that link directly to it. 
 
According to the viewshed analysis, no camp sites (except the Groen River Camp site) will 
have views of the mine infrastructure. Neither will the infrastructure be visible from the 4x4 
trail. However, it is quite clear from the viewshed analysis that many parts on the eastern 
border of the Coastal Section of the Namaqua National Park will have views of the mine 
infrastructure. 
 
Mitigation and Management 
 
There is little that can be done to mitigate visual impacts, besides those mitigation measures 
already mentioned above. It will be necessary to interact closely with SANParks, and reach 
agreement on a way forward that will assist the Namaqua National Park in achieving its 
function as specified in its management plan. 
 
Significance Statement 
 
Not applicable. 
 

 9.1.4 Impacts that may result from the operational phase 
 

i. Impacts on topography and geology 
 
Issue 1: Changes in landform 
 
Impact 1.1: Changes to topography  
 
Cause and comment 
 
Mining activities will result in the excavation of large areas which will change the natural 
surface topography. Although the area is largely flat and mainly used for grazing, the growth 
and agricultural potential will be compromised when mined and should be restored during 
rehabilitation. 
 
Mitigation and Management 
 

 Excavated areas should be filled in and reprofiled so that the slope is approximately 
the same as what it was before excavation commenced. 
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 Topsoil should be stockpiled prior to mining and replaced on top of the reformed land 
as part of the rehabilitation process. 

 
Significance Statement 
 
The impact on topography is considered long term to permanent at a scale affecting the 
mine path. The issue is definitely considered severe and of MODERATE significance. It is 
probable that the impact will occur. With mitigation measures in place this impact should be 
reduced to that of LOW significance. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Study Area Definite Moderate MODERATE 

With 
Mitigation 

Long term Study Area Definite Slight LOW 

 
ii. Impacts on soils and agriculture 

 
This section presents the issues that may impact soil conditions and agricultural activities 
arising from the operation of the mine, the haul road and the mineral separation plant and 
associated infrastructure. 
 
Issue 1: Loss of agricultural land 
 
The occupation of the land by the Zirco Kamiesberg mineral sands mine and associated 
infrastructure will exclude agricultural use of that land for the duration of mining activities. 
 
Impact 1.1: The occupation of the land by a mining activity and associated 
infrastructure will exclude agricultural use of that land for the duration of the project. 
 
Cause and Comment 
 
Landowners will either lease or sell their land to the developer. As all these landowners are 
currently farmers farming with livestock (sheep), these agricultural lands will be lost for 
agriculture for the duration of the mining activity. The lands may be returned to agriculture 
after mining has been completed and the land sufficiently rehabilitated. 
 
Mitigation and Management 
 

 Develop a Rehabilitation Plan that will ensure that the land can be utilised for 
agricultural purposes after closure and rehabilitation of the mining area. 

 
Significance Statement 
 
The impact is considered medium term at a scale affecting the study area. The issue is 
definitely considered severe and of HIGH significance. It is definite that the impact will occur. 
With mitigation measures in place this impact should be reduced to that of MODERATE 
significance. 
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Study Area Severe  Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate  Probable  MODERATE 

 
Issue 2: Surface water and run-off disturbance and resultant erosion potential 
 
Soil erosion is a form of soil degradation. Other forms include soil compaction, loss of 
organic material, loss of soil structure, poor internal drainage, salinization, and soil acidity 
problems, and these forms of soil degradation usually contribute to accelerated soil erosion. 
Soil erosion is a naturally occurring process and is essential for soil formation. Soil erosion 
takes place on all landforms. The natural agents of soil erosion are water and wind. 
 
Soil erodibility is the estimate of the ability of soils to resist erosion. This is based on the 
physical characteristics of each soil type. Generally sand, sandy loam and loam textured 
soils tend to be less erodible than silt, fine sand and clay soils. 
 
Impact 2.1: The existence of hard surfaces (concrete foundations and roads) will 
increase run-off and potentially lead to erosion. 
 
Cause and Comment 
 
Erosion becomes a problem when anthropogenic activities cause soil erosion to occur at an 
accelerated rate compared to natural conditions. At the Kamiesberg mineral sands mine site 
this may be caused by an increase in hard surfaces (e.g. new roads, parking areas, concrete 
slabs etc.) where high energy stormwater (i.e. fast moving surface water) originating from 
the hard surfaces caused by the removal of the protective vegetation layer, flow. Excessive 
erosion reduces soil productivity and settlement of eroded soils can block and/or 
contaminate water courses and rivers. 
 
Mitigation and Management 
 

 All run-off water must be collected, channelled and disposed of in an appropriate 
manner.  

 The site must be visually monitored for occurrences of erosion, which must be 
recorded and immediately rectified. 

 If erosion occurs the necessary changes to the surface drainage management 
system must be implemented. 

 
Significance Statement 
 
The impact is considered permanent at a scale affecting the study area. The issue is 
definitely considered severe and of HIGH significance. It is definite that the impact will occur. 
With mitigation measures in place this impact should be reduced to that of LOW significance. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate Definite HIGH 

With 
Mitigation 

Permanent Study Area Slight Unlikely LOW 
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Issue 3: Sedimentation of rivers and streams 
 
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 extent of the Roode Heuvel prospecting area.  
 
Impact 3.1: Mining activities may cause increased sediment load in the surrounding 
rivers and streams  
 
Cause and Comment 
 
Mining activities may directly or indirectly lead to an increase in sediment load into the local 
river systems. The removal of vegetation may lead to an increase in wind-blown sand which 
in turn may end up in the surrounding rivers and streams. 
 
Mitigation and Management 
 

 Ensure that all stockpiled material (subsoil and topsoil) are appropriately sited and 
shaped to reduce wind-blown sand. Other mitigation measures include wetting, 
canvassing or netting down stockpiles, and the construction of wind breaks. 

 
Significance Statement 
 
The impact is considered long term at a scale affecting the study area. The issue is definitely 
considered moderate and of MODERATE significance. The impact may occur. With 
mitigation measures in place this impact should be reduced to that of LOW significance. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Study area Moderate  May occur MODERATE 

With 
Mitigation 

Short term Study area Slight Probable LOW 

 
Issue 4: Loss of natural vegetation 
 
Vegetation plays an important role in agriculture, especially livestock farming. Livestock 
cannot be productive in the absence of natural vegetation.  
 
Vegetation also plays an important role in soil dynamics. It acts as a buffer for surface 
erosion. Loss of the natural vegetation layer will lead to an increase in soil erodibility. 
 
Impact 4.1: Mining activities will result in various vegetation types being cleared 
 
Cause and Comment 
 
Various natural vegetation types will be removed from the mining site resulting in a 
permanent loss of these vegetation types in those areas. Proper mitigation will ensure that 
all the relevant vegetation types are returned to the site during operations after closure of the 
mine site. 
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Mitigation and Management 
 

 The upper 10cm of top soil must be stripped and stockpiled prior to commencement 
of the mining activity. It must be retained for re-spreading over disturbed surfaces 
during rehabilitation. 

 Local seed mixes may be used to aid and speed up the rehabilitation process. Seed 
mixes must be approved by the ECO. 

 
Significance Statement 
 
The impact is considered permanent at a scale affecting the study area. The issue is 
definitely considered very severe and of HIGH significance. It is definite that the impact will 
occur. With mitigation measures in place this impact should be reduced to that of LOW 
significance. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent  Study Area Very severe Definite HIGH 

With 
Mitigation 

Short term Localised Moderate  May occur  LOW 

 
Issue 5: Loss of water 
 
Namaqualand has an exceptionally sensitive eco-system which could easily be disturbed by 
any change in water dynamics. This is because of the semi-arid nature of the Namaqualand, 
given the low water availability and high temperatures that characterise the local landscape. 
 
Increased water scarcity and livestock loss from heat exhaustion are the primary concerns in 
the region. In addition, many existing mining companies have scaled down their operations 
in the area recently, leaving livestock as the principle viable source of income.  
 
Water availability for watering of livestock is the major challenge for sheep farmers in the 
district. The only available water source for most of these farmers is groundwater, and 
sometimes rainwater. Groundwater is abstracted through wind pumps and stored in dams or 
tanks.  
 
Impact 5.1: Loss of water (ground and surface water) as a result of mining activities 
 
Cause and Comment 
 
Reducing the availability of water in this semi-arid landscape could permanently change the 
landscape into a dry desert, which would negatively impact both livelihoods and biodiversity.  
 
Excessive use of groundwater by the mine could deplete an already scares water source 
and leave local farmers in the region with less water. 
 
PLEASE NOTE: Groundwater will not be utilised for the proposed development. It was 
considered in the initiation of the proposed project and thus included in the agricultural 
assessment. This option has since been deemed unfeasible and this thus considered not to 
be relevant and has been excluded from the EIR.  
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iii. Impacts on surface and groundwater resources 
 
Impact 1: Impacts on groundwater of the tailings storage facility and backfill 
 
Cause and Comment 
 
Seawater will be used for mineral processing, and as a result tailings used to backfill mining 
voids will contain a significant volume of saline seawater. Seepage of seawater from backfill 
and from the tailings storage facility down to the groundwater table will cause elevated TDS 
levels in the already brackish groundwater, which may render it unfit for stockwatering, which 
is currently the predominant use for groundwater in the area. Groundwater modelling 
indicates that increases in TDS during the 20-year operational lifetime of the mine will occur 
only in the immediate vicinity of the TSF, and is unlikely to prejudice any activity outside the 
mining area even after mining ceases. 
 
The severity of the impacts is assessed on the assumption that, after completion of mining, 
the land will be returned to agriculture, meaning that groundwater will be required for 
stockwatering as soon as the mined areas have been rehabilitated and revegetated. 
However, in this context it must be borne in mind that the vegetation specialist assessment 
recommends that, in order to address the prevailing effects of overgrazing, stock should not 
be reintroduced until the vegetation is properly established, and then re-introduced at 
reduced, more sustainable levels. 
 
Given that the groundwater model predicts that salinities in much of the mining area will 
show increased levels, sufficient to preclude safe stockwatering, only between about 5 and 
40 years after the end of mining, the necessity for and nature of mitigation measures will 
need to be reviewed as mining proceeds, and as mine closure approaches and negotiations 
begin for the return of the land to some form of post-mining activity. 
 
Mitigation and Management 

 Recover seawater from tailings via sumps in paddocks and recycle as process water. 

 Optimise the use of slimes mixed with coarser material (co-disposal) to reduce the 
rate of infiltration and seepage. 

 Continuously monitor the salinity of the groundwater in and around the mining area to 
confirm or otherwise the results of modelling, and continuously update the model to 
take account of the monitoring results and data from the weather station. 

 If necessary, concomitant with the chosen form of post-mining land use, provide 
alternative sources of water for stockwatering if salinity levels exceed levels 
appropriate for animal consumption. New boreholes may need to be established 
outside the mining area to the east and west, and also on the south side of the 
Groenrivier. 

 
Significance Statement 
 
If the land is to be returned to stock grazing after mining the impact will be permanent, 
confined to the study area, very severe, and will probably occur: the overall significance will 
be HIGH negative. 
 
Successful mitigation will reduce the severity to moderate and the likelihood of occurrence to 
possible: the overall significance will be reduced to MODERATE negative. 
 
If the land is not to be used for stock grazing the impacts will be negligible. 
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study area Very Severe Probable HIGH 

With 
Mitigation 

Permanent Study area Moderate Possible MODERATE 

 
Impact 2: Impacts on groundwater of groundwater abstraction 
 
Cause and Comment 
 
Abstraction of groundwater for any mining-related use could lower the groundwater table and 
reduce yields from local boreholes and wells that are used mainly for livestock watering. 
Impacts on groundwater levels will almost certainly occur if groundwater is abstracted for 
use in mineral processing, even if groundwater is used only to supplement seawater, 
however this is unlikely to occur. 
 
The severity of the impacts is therefore assessed on the assumption that it will probably be 
necessary to abstract groundwater from boreholes in the Groenrivier valley for construction 
purposes, and that it may be necessary to maintain these boreholes in working order during 
the operation of the mine to provide a backup supply of water in the event of electrical, 
mechanical or process failure of the seawater abstraction, delivery and treatment system. In 
this scenario it is likely that the borehole(s) will be worked at a delivery rate considerably less 
than the sustainable yield indicated by the pump tests. 
 
Mitigation and Management 

 Restrict groundwater abstraction to the long-term sustainable yield of the well field to 
minimise lowering of groundwater table. 

 If necessary provide an alternative source of water for stockwatering if abstractions 
for mining purposes prejudice the yield of existing wells and boreholes used by local 
population. 

 Continuously monitor groundwater levels via observation wells. 
 

Significance Statement  
 
Although the likelihood of the impact occurring will be reduced by implementing mitigation 
measures, the overall severity of the impact for operation will be LOW negative before and 
after mitigation. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Local Moderate Probable LOW 

With 
Mitigation 

Long term Local Slight Possible LOW 

 
Impact 3: Impacts on groundwater of pollution by contaminants 
 
Cause and Comment 
 
Groundwater may be polluted by a range of substances that, if not stored, handled and 
managed properly, may find their way into the aquifer underlying the mine site and 
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permanently contaminate the water. The main contaminants during operation are 
hydrocarbons such as fuel, oil and other lubricants, paints and solvents, which must be 
stored, handled and managed to prevent spills and leakage, and measures put in place to 
rectify incidents immediately they occur.  
 
Mitigation and Management 

 All hydrocarbons of all types must be stored on impermeable surfaces with 
appropriately-sized containment bunds and grease traps. Traps must be regularly 
cleaned. 

 All chemicals of all types must be stored on impermeable surfaces in secure and 
bunded designated storage areas.  

 Vehicle repairs, servicing, refuelling and washing must be done only in designated 
areas with impermeable surfaces with appropriately-sized containment bunds and 
grease traps. 

 Where it is necessary to service, repair or refuel a vehicle or item of plant in the field 
drip trays must be used to catch drips, spills and leaks. 

 Spill kits must be available at all locations where chemicals of hydrocarbons are 
stored, handled or used, and spills must be cleaned up immediately in accordance 
with an established protocol appropriate to the material in question. 

 
Significance Statement 
 
The operational phase is of much longer duration, and the significance without mitigation is 
considered to be HIGH negative. Nevertheless, the significance can be reduced to LOW 
negative by diligent and sustained implementation of mitigation control measures. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area Severe Probable HIGH 

With 
Mitigation 

Long Term Study Area Moderate Possible LOW 

 
Impact 4: Impacts on surface water of the tailings storage facility and backfill 
 
Cause and Comment 
 

Groundwater modelling indicates that the saline plume from the TSF and backfilling will 
reach the northern side of the Groenrivier valley where it borders the southern extent of 
Roode Heuvel block about 10 to 20 years after mine closure, and that TDS levels in 
groundwater in the immediate vicinity of the river may increase to 15 000 - 20 000 mg/l. The 
saline plume is expected to pass beneath the bed of the river channel at around Year 80 
(that is, about 60 years after mine closure). The model indicates that the plume will pass 
beneath the channel, and there will be no net change in groundwater level. The plume will 
not contribute to flow in the river channel and thence seawards to the estuary. The possibility 
of ground water levels rising sufficient for the saline plume to contribute to river flow, either 
as a result of mining or as a result of external influences such as climate change is 
considered to be extremely unlikely. Even if hydrological connectivity between the seepage 
plume and the river channel did occur the lower estuarine lagoon is characteristically 
hypersaline, with a TDS of around 200 000 mg/l, indications of active sulphate reduction, 
anoxia and methanogenesis, and no significant ecological functioning. Post-mining 
groundwater TDS levels to the south of the mining area, on the other hand, will peak at 
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approximately 24 000 mg/l and minor flux of such water to the estuarine system, either via 
river conveyance or groundwater discharge, both of which are confirmed to be improbable, 
would therefore be unlikely to significantly influence the baseline conditions of the estuarine 
system. In addition the spring at the head of the estuary lies some 8km downstream at the 
closest approach of the plume, and extensive mixing and dilution will occur. No water quality 
impacts on the Groenrivier related to backfilling or the TSF are anticipated.  
 
Mitigation and Management 

 Mitigation measures proposed for Impact 1 may result in a reduction of salinity levels 
of around 5 000 mg/l. 

 Having established a pre-mining baseline of the salinity levels in the estuary (SWS 
2015), the general biological state of the estuary should be established and 
monitored at regular intervals thereafter.  

 
Significance Statement 
 
The low probability of the saline seepage from the TSF and backfill contributing to the flow 
regime of the river and entering the estuary, and the comparative salinities of the seepage 
(relatively lower) and the water of the lagoon (relatively higher) indicates that, even if the 
impact did occur, and although it would to all intents and purposes be permanent, it would be 
localised, with slight severity, and with an overall significance of LOW negative. No 
mitigation measures are required, but measures recommended (Impact 1) to reduce the 
salinity of the seepage would also serve to further mitigate this already low impact.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Local Slight Unlikely LOW 

With 
Mitigation 

Permanent Local Slight Unlikely LOW 

 
Impact 5: Impact on surface water of groundwater abstraction from the Groenrivier 
valley 
 
Cause and Comment 
 
The 2005 SWS study indicates that there is negligible perennial flow in the Groenrivier 
system, either at the surface or in the shallow substrate or channel fill, and that the lagoon is 
sustained by discharge from the spring at the head of the estuary. The spring is fed by a 
shallow groundwater system in the riparian zone. The discharge from the spring was 
estimated to be 1 litre per second. The study also showed, by means of hydrochemical 
fingerprinting, that a direct hydrogeological connection between the general groundwater 
resources adjacent to the river at the mine site and the spring is highly unlikely. The river 
and estuary will only be affected in the unlikely event of water being abstracted from the 
shallow groundwater system in the riparian zone that feeds the spring. Since the discharge 
from the spring has been observed to be very low (around 1 litre per second in February 
2015) compared to the estimated yield of the deeper groundwater system (possibly up to 30 
litres per second), there is no intention to abstract water from the riparian groundwater 
system. Provided no water is abstracted from the groundwater system that feeds the spring 
no impacts on the river or estuary are anticipated during construction or operation, or in the 
long-term after mine closure.  
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Mitigation and Management 

 Ensure that water is not abstracted from the shallow groundwater system in the 
riparian zone  

 
Significance Statement  
 
No impact 
 
Impact 6: Impacts of river crossing infrastructure 
 
Cause and Comment 
 
It will be necessary to upgrade (or possibly even to replace) the existing DR2938 road 
crossing over the Groenrivier to accommodate increased mine-related traffic. It will also be 
necessary to construct a pipeline across the river to convey mineral processing water from 
the seawater intake on the coast south of the mine site to the mine site. A road crossing 
already exists, and the upgraded / new crossing is not expected to cause additional impacts 
to the flow regime of river, or to the bed or banks, during mine operation. The seawater 
pipeline will be constructed across the river at a height sufficient to avoid damage by the 
occasional high flows in the river. 
 
The existing road crossing is a drift, with no culverts. The structure prevents subsurface flow, 
when it occurs, which backs up and flows over the road slab10. The road is impassable 
during the infrequent high-flow events. The upgraded / new crossing will not result in any 
impacts on the flow regime of the river that do not already occur. If the upgraded crossing is 
designed to include culverts it will not obstruct low flows up to the culvert capacity.  
 
Mitigation and Management 
 
Road crossing 

 If it is necessary to construct a new crossing, not on the alignment of the existing 
drift, it should be sited to avoid extensive excavation in the banks, and to avoid 
sensitive areas in the channel or riparian areas. 

 The conditions of the Water Use Licence (or General Authorisation) must be strictly 
adhered to  

 
Pipe crossing 

 Site the crossing to avoid extensive excavation in the banks, and to avoid sensitive 
areas in the channel or riparian areas. 

 As far as possible avoid the construction of structures below the level of the 100-year 
flood. 

 Remove the crossing after closure and decommissioning of the mine. 

 The conditions of the Water Use Licence must be strictly adhered to.  
 
Significance Statement 
 
Operational impacts are expected to be of LOW significance. 
  

                                                
10  This is evident on the Google Earth images of the road crossing, which are dated 24th September 2013, two days after a flow rate 

of 1.7m3/sec was recorded at the Swartdoring gauging station.  
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Local Slight Possible LOW 

With 
Mitigation 

Long Term Local Slight Unlikely LOW 

 
iv. Impacts on the marine environment 

 
Impact 1: Impingement of organisms  
 
Cause and Comment  
 
The impacts of seawater extraction on marine life can include entrainment and impingement. 
Entrainment occurs when organisms pass through intake structures and into the process 
equipment. These may include holoplanktonic organisms (permanent members of the 
plankton, such as copepods, diatoms and bacteria) and meroplanktonic organisms 
(temporary members of the plankton, such as juvenile shrimps and the planktonic eggs and 
larvae of invertebrates and fish). Impingement occurs when larger marine organisms are 
trapped against intake screens by the velocity of the water flow. These organisms may suffer 
mortality due to starvation, suffocation or exhaustion (UNEP 2008). Although some hardy 
species may survive impingement, the 24 h survival rate of less robust species is probably 
less than 15%. The significance of these impacts is related to the location of an intake. 
Intake structures should be positioned away from sensitive environments or areas with high 
species diversity or abundance, like rocky reefs, and should not draw in water from the 
upper few cm of the water column, as planktonic organisms tend to concentrate in this zone. 
 
Impingement and entrainment can also be mitigated through optimal designs to open water 
intakes. The horizontal extraction of water should aid in reducing fish entrainment as fish 
have been shown to avoid rapid changes in horizontal flow. The number of mobile 
organisms becoming entrained in the intake structure and the ability of larger organisms to 
escape impingement is dependent on the intake velocity. There is a broadly accepted rule 
that water extraction velocities should be capped at 0.15 m/s to minimize debris and marine 
life impingement (ASCE 1982, Fredorenko 1991). However this mitigation measure is only 
effective for mobile organisms which can swim away and not planktonic organisms, which 
have little or no mobility and drift passively with currents, or organisms that are incapable of 
sustained mobility against water flow.  
 
Fish and invertebrate eggs and larvae, algal spores, phytoplankton and zooplankton in the 
vicinity of the intake structure are thus expected to suffer mortality by entrainment. Plankton 
species have rapid reproductive cycles and are likely to be widespread and abundant in the 
coastal waters, and thus their ability to sustain their populations should not be impacted by 
one intake structure. Furthermore the reproductive strategy of many fish and invertebrates is 
to produce many eggs and larvae of which a large percentage will suffer mortality by natural 
causes and only a small percentage will reach maturity (UNEP 2008). 
 
Extracting sea water directly from the sea using a pipeline means that the sea water would 
not be filtered through sediment and may still contain high numbers of marine biota (larvae, 
macro/micro – fauna etc.) that may foul plant equipment. Increased particles in the water will 
require increased use of chemicals and biocides in pre-treatment, resulting in increased 
backwash volumes/intervals and increased negative environmental contamination. Predicted 
impacts therefore remain of moderate significance. 
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Mitigation and Management 
 
It is recommended that the following mitigation measures be taken to avoid or reduce the 
impingement of mobile organisms at the intake, thus reducing the impact to low significance:  
 

 Having discussed the optimum intake velocity with the engineers it was agreed that 
the recommended intake flow may not exceed 0.2 m/s through the installation of an 
appropriate sized intake structure on the base of the foot valve. The intake structure 
should be directed such that water flows in a ‗horizontal‘ rather than vertical direction;  

 The intake pipes must be positioned at least 0.5 m off the seabed to reduce the 
intake of sediment and benthic organisms (Fredorenko 1991);  

 The intake pipes must be positioned at least 1.4 m below the Mean Low Water 
Spring Tide mark to reduce entrainment of larvae and most other planktonic marine 
organisms as these are generally concentrated at or near the surface.  

 
The current design considered, indicates that no biocides will be discharged into the marine 
environment. The seawater will be screened and filtered and all materials used in the system 
will be selected for robustness to avoid the need for biocides. If fouling occurs and biocides 
are required the potential impacts of these various options on the water quality and biological 
communities will need to be assessed and compared. Provided it is mitigated properly, this 
will not constitute a significant issue. 
 
Significance Statement 
 
The duration of the operational phase impacts will be long term. The extent is localised and 
the severity of the impact is expected to be severe should mitigation measures not be 
employed, and slight if mitigation measures are adhered to. As a result the impacts are 
considered to be MODERATE without mitigation and LOW with mitigation. The likelihood of 
the impact occurring is probable. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Localised Severe Probable MODERATE 

With 
Mitigation 

Long term Localised Slight Possible LOW 

 
v. Impacts on flora 

 
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. 
 
Issue 1: Loss of Vegetation Type 
  
Impact 1.1: 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 (1500 ha), 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 
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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. 
 
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 300 mm (0.3 m) 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 500 
m 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 5 m, as at Namakwa 
Sands.   

 
Significance Statement 
 
The loss and degradation of up to about 1500 ha 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 MODERATE negative after mitigation. 
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 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 

 
Impact 1.2: 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 (2,290 ha), 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 HIGH sensitivity. Sand 
Fynbos is currently significantly underconserved on a national basis, and its rehabilitation 
potential is fairly low when compared to Strandveld.  
 
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 300 mm (0.3 m) 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 500 
m 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 – refer to conclusions and 
recommendations in Chapter 11 of this report) (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.  
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 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 4,600 ha biodiversity offset for this project has been 
recommended, and the ecological corridor would contribute approximately 2,000 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 9000 ha of suitable land has been identified, made up of 11 cadastres, 
in three main areas (see Figure 9.1). It is recommended that 2,500 ha 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 9.1: Map showing the three best proposed biodiversity offset options (red 
polygons) adjacent to the Namaqua National Park (green shaded area). Orange lines 
are cadastres.  
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Significance Statement 
 
The loss of about 2,290 ha 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.  
 

 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 

HIGH-
MODERATE 

With Mitigation and 
Biodiversity Offset 

Permanent Study Area Slight Definite LOW 

 
Impact 1.3: 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.  
 
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;  

 
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 MODERATE negative. This could easily be reduced to LOW 
negative with mitigation. 
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Temporary to 
Permanent 

Study Area Moderate Definite MODERATE 

With 
Mitigation 

Temporary to 
Permanent 

Study Area Low Definite LOW 

 
Impact 1.4: 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 include 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 2 ha, and are covered under the construction phase impacts.  
 
Mitigation and Management 
 
No specific mitigation required for this habitat in terms of mining, as it will not be impacted by 
mining. 
 
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. 
 

 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 

 
Impact 1.5: 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 is likely to occur within the limited extent of this unit in the study area, but 
the unit was not surveyed extensively. 
 
Mitigation and Management 
 
No specific mitigation required for this habitat in terms of the operational phase, as it will not 
be impacted by mining. 
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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. 

 

 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 1.6: 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 0.01 
ha. This is a construction phase impact and is covered under that section of the report.  
 
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). 
  
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 
MODERATE negative. With mitigation measures this can be reduced to LOW negative. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate Definite 
LOW TO 

MODERATE 

With 
Mitigation 

Permanent 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 was 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 habitat loss is likely to be <5 ha, but this will largely be at the construction 
phase. No mining (operational phase) will occur in this habitat.  
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Mitigation and Management 
 
No specific mitigation required for this habitat in terms of the operational phase, as it will not 
be impacted by mining. 
 
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. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Low - Moderate Definite 
LOW TO 

MODERATE 

With 
Mitigation 

Permanent Study Area Low Definite LOW 

 
Issue 2: Loss of Species of Conservation Concern 
 
Impact 2.1: Loss of Species of Conservation Concern 
 
Cause and Comment  
 
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. Prospecting in the greater project 
area could potentially impact on a further six SCC, although the likelihood of this impact is 
much lower. Appendix 2 in the vegetation assessment lists the SCC likely to be impacted by 
the proposed mining footprint, and in the possible prospecting areas, and the significance 
thereof for each species. Three species are of particular concern – Lachenalia sp nov 
(arenicola MS), Agathosma elata and Lampranthus procumbens.  
 
Mitigation and Management 
 
The following mitigation actions are suggested: 
 

 All bulbs (geophytes) of Conservation Concern in the mining area (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 mining area (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. 
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 A nursery should be set up in the project area to propagate all possible SCC from 
within the mining 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 areas. 

 The applicant should set aside undisturbed habitat that conserves at least 30% of the 
project area populations of all SCC recorded from the project area.  Key areas in this 
regard include the ecological corridors (defined in the conclusions and 
recommendations in Chapter 11 of this report). These areas should be managed as 
conservation areas.  

 A suitable biodiversity offset should be implemented within 5 years of any project 
approval, whereby at least 2500 ha of natural habitat known to support the SCC is 
purchased by the applicant and added to the Namaqua National Park (either by 
donation or contract). The offset should be located within one of the three priority 
areas identified in Figure 9.1.  

 
Significance Statement 
 
The mining activities will definitely result in the loss of portions of local subpopulations of up 
to 17 plant SCC and this will have a severe permanent impact. The environmental 
significance of this unmitigated impact would be HIGH negative. Standard mitigation 
measures may reduce this to a MODERATE - HIGH negative impact, and if combined with 
the implementation of a suitable biodiversity offset this impact could be further reduced to 
LOW - MODERATE negative.  
 

 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 Probable 
HIGH-

MODERATE 

With Mitigation and 
Biodiversity Offset 

Permanent Study Area Moderate Probable 
LOW- 

MODERATE 

 
Impact 2.2: 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. It is acknowledged that less than 300 ha 
will be mined at any one time, and that the remainder of the mining area blocks will either 
thus be undergoing rehabilitation or standing undisturbed, depending on the project phase, 
which will help reduce overall fragmentation of the site.  
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Mitigation and Management 
 
The following mitigation actions are suggested: 
 

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

 Setting aside key representative portions of each vegetation type as conservation 
areas (as depicted in the proposed corridor map, included in the conclusion and 
recommendations in Chapter 11 of this report) within the project area. 

 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.  

 Best practise rehabilitation of mined areas as soon as feasible after cessation of 
mining of each block.  

 Mining of only one block at a time (all blocks <300 ha in extent), with concurrent 
rehabilitation of any previously mined blocks, and no disturbance of blocks that will 
only be mined in the future.  

 
Significance Statement 
 
The mining activities will definitely result in habitat fragmentation and edge effects and this 
will have a severe permanent impact. The environmental significance of this unmitigated 
impact would be HIGH negative. This will be reduced to MODERATE negative with 
mitigation. 
 

 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 

 
Impact 2.3: Increased dust levels on vegetation 
 
Cause and Comment 
 
Increased dust levels are common during construction and bush clearance and are also a 
major consequence of vehicular traffic, even on paved surfaces. Dust settling on adjacent 
vegetation can block plant photosynthesis, respiration and transpiration, in addition to 
causing physical injuries to plants (Farmer, 1993), but its most important impact probably 
relates to smothering of the anthers and stigmas of flowering plants and the consequent 
reduction in pollination success and seed set. Dust from road surfaces can also transport 
chemical pollutants to adjacent regions, thus affecting riparian ecosystems via impacts on 
water quality. 
 
Mitigation and Management 
 
The following mitigation actions are suggested: 
 

 Haul roads and the heavy use areas around the main plant should be compacted and 
treated with dust inhibitors.  

 Heavy vehicle speed limits on unpaved roads on site should be 40km/h. 
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 Wind fences should be erected at suitable intervals (probably every 5 m) on all 
recently mined and rehabilitated areas.  

 Only single blocks should be mined at any one time, with no block being bigger than 
300 ha.  

 
Significance Statement 
 
Dust levels will be raised during the operation of the mine and will definitely have a 
moderate, long term impact. The environmental significance of this unmitigated impact would 
be MODERATE negative. Mitigation measures will reduce the impact to a LOW negative. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long Term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Short Term Study Area Slight Probable LOW 

 
Impact 2.4: Invasion of alien species 
 
Cause and Comment 
 
The removal of existing vegetation creates ‗open‘ habitats that will inevitably be colonised by 
pioneer plant species. While this is part of a natural process of regeneration, which would 
ultimately lead to the re-establishment of a secondary vegetation cover, it also favours the 
establishment of undesirable species in the area. These species are introduced along 
transport lines, and by human and animal movements in the area. Once established, these 
species are typically very difficult to eradicate and may then invade, posing a threat to 
neighbouring habitats. The primary invasive alien species are likely to be Atriplex lindleyi ssp 
inflata (blasiebrak) and Salsola kali (Russian tolbos), both already present in the area.  
 
Mitigation and Management 
 
The following mitigation actions are suggested: 
 

 Prepare an Alien Management Plan, with ongoing, annual alien vegetation 
management throughout the project area, and in the mining area and along roads in 
particular.  

 Eradicate alien invasive plants as they appear. Alien invasive plants should be 
stockpiled and burnt to destroy their seeds. 

 Do not use any alien grasses (eg. Lolium - ryegrass) for rehabilitation purposes. 

 Do not allow livestock on the mining site during the life of mine and for at least 10 
years after mine closure, as livestock grazing will selectively remove the palatable 
species and leave the unpalatable species. The latter are typically the common, 
weedy species that dominate most disturbed areas, and once established are difficult 
to remove.   

 Put in place environmentally acceptable procedures for waste management. 

 Monitor the project area for any new invasive plant species, and remove them as 
they appear. 
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Significance Statement 
 
The mining activities will very probably result in the proliferation of alien invasive plants in the 
mining and project area, which will have a moderate, permanent impact. The environmental 
significance of this unmitigated impact would be MODERATE negative. Mitigation measures 
could reduce the impact to a LOW negative. 
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate 
Very 

Probable 
MODERATE 

With 
Mitigation 

Permanent Study Area Slight Probable LOW 

 
vi. Impacts on fauna 

 
Issue 1: Loss of Biodiversity 
 
Impact 1.1: Loss of faunal biodiversity 
 
Cause and Comment 
 
Impacts of the proposed developments on the surviving fauna will vary for the different 
groups. Amphibian diversity may be impacted by possible small scale, localized changes in 
water flow dynamics due to stormwater flow. However, most frogs in the region are 
widespread and have rapid colonizing abilities. The reptile fauna comprises some species 
relatively tolerant of agricultural development. Birds are by far the most speciose vertebrate 
component in the region, but many species are tolerant of low to medium disturbance. The 
remaining mammal diversity in the region consists of small mammals. With the exception of 
introduced rodents and bats, most mammals in the region are poor colonizers and require 
protected habitats to maintain viable population levels. Due to disturbance resulting from 
habitat loss there will also be an increase in animal mortality as animals move away from the 
region.  
 
Mitigation and Management 
 

 Mitigation of the impact entails protection and where necessary, rehabilitation of 
adjacent habitats as a possible environmental offset particularly temporary wetland 
and riparian habitats, and the rocky habitats in the east of Sabies.  

 Avoid clearing or damaging temporary wetlands, and limit river and stream crossings 
as far as possible. Associated infrastructure, particularly transport linkages, should 
avoid these areas.  

 Maintenance of water quality and flow dynamics. 

 Protect abiotic habitats, such as rock outcrops, which shelter many reptile and 
mammal species. 

 Prohibit exploitation of SCC e.g. tortoises and chameleons, by mine employees. 

 Educate mine staff about the necessity of faunal groups such as snakes.   
 
Significance Statement 
 
The duration of the operational phase impacts will be medium term. The extent is considered 
to be limited to the study area and the severity of the impact is expected to be moderate 
should mitigation measures not be employed, and will remain moderate if mitigation 
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measures are adhered to. As a result the impact is considered to be MODERATE without 
mitigation and LOW with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
Impact 1.2: Loss of Species of Conservation Concern 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.1.3, no. vi, impact 1.5). 
 
Significance Statement 
 
The duration of the operational phase impacts will be long term. The extent is considered to 
be regional and the severity of the impact is expected to be severe should mitigation 
measures not be employed, and can be reduced to moderate if mitigation measures are 
adhered to. As a result the impact is considered to be HIGH without mitigation and 
MODERATE with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Regional Severe Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate Probable MODERATE 

 
Impact 1.3: Introduction of alien fauna 
 
Cause and Comment 
 
The threat presented by alien invasive fauna is limited – the biggest threat is usually in the 
form of alien fish that affect the population of indigenous and endemic species, as has 
happened in the Oliphant‘s-Doring River System to the south of the project area.  
 
Developments such as mines and their associated roads create suitable corridors for the 
introduction of alien species. Introduced urban rodent pests such as the house mouse (Mus 
musculus), house rat (Rattus rattus) and the Norwegian rat (Rattus norvegicus) are likely to 
occur in populated areas such as mining villages. These species generally tend to survive 
alongside human habitation, and don‘t spread in natural areas.  
 
The most widespread and common alien bird is the House Sparrow (Passer domesticus) 
which is now distributed almost worldwide. In addition, the European Starling (Sturnus 
vulgaris) is also an abundant introduced resident avian species. Both the House Sparrow 
and European Starling were recorded on site. The most recent and active bird invasive in the 
region is the House Crow (Corvus splendens), which are actively expanding their ranges. 
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Mitigation and Management 
 

 The deliberate introduction of alien species should be prohibited, unless a full 
environmental assessment is undertaken and control methods for escapees detailed. 

 Eradication programs of problem animals should be undertaken in consultation with 
conservation authorities. 

 
Significance Statement 
 
The duration of the operational phase impacts will be medium term. The extent is considered 
to be localised and the severity of the impact is expected to be moderate should mitigation 
measures not be employed, and can be reduced to slight if mitigation measures are adhered 
to. As a result the impact is considered to be LOW without mitigation and will remain LOW 
with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Localised Moderate Probable LOW 

With 
Mitigation 

Medium term Localised Slight Unlikely LOW 

 
Issue 2: Habitat impacts 
 
Impact 2.1: Impacts on fauna due to habitat fragmentation and habitat loss 
 
Cause and Comment 
 
Habitat fragmentation can have diverse consequences for ecosystems and their fauna and 
flora (Saunders, et al., 1991). Habitat loss is rarely uniform and usually occurs piecemeal, 
leaving a mosaic of habitat fragments that may serve as refugia for the surviving fauna. 
Intervening unsuitable habitat, however, creates artificial barriers to normal migration and 
prevents or inhibits genetic interchange between the isolated populations. Tolerance of 
habitat fragmentation depends on numerous factors and will thus affect different faunal 
groups differently.  
 
Mitigation and Management 
 

 Where possible the planning of the roads and the location of buildings should ensure 
minimal fragmentation of sensitive habitats.  

 Road designs should incorporate, where possible, underpasses and culverts that 
allow the movement of animals. This is of particular importance along drainage lines, 
which form natural corridors for faunal movements.  

 Ecological corridors of sufficient width should be established to facilitate faunal 
(especially reptiles and small mammals) movement. 

 
Significance Statement: 
 
The duration of the operational phase impacts will be medium term. The extent is considered 
to be limited to the study area and the severity of the impact is expected to be moderate 
should mitigation measures not be employed, and will remain moderate if mitigation 
measures are adhered to. As a result the impact is considered to be MODERATE without 
mitigation and LOW with mitigation.  
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial 
Scale 

Severity of 
Impact 

Without Mitigation Medium term Study Area Moderate Definite MODERATE 

With Mitigation Medium term Localised Moderate Probable LOW 

 
Issue 3: Additional operational impacts on fauna 
 
A variety of impacts are likely to result from the operation of the various components of the 
mine, both during the construction and operational phases. Operation of the various 
facilities, including dry mining, transport of heavy mineral concentrates and general 
associated operations (e.g. transport, fuel dumps, administration facilities, etc.) may cause 
chemical pollution, raise dust levels, increase noise and light levels and lead to changes in 
water hydrodynamics.  
 
A significant and extensive impact results from increased transport in the region. Roads are 
known to alter physical characteristics of the environment, namely: soil density, temperature, 
soil water content, light penetration, dust production, surface water flow, run-off pattern and 
sedimentation. As a result roads affect ecosystems, biological communities and species in 
numerous and different ways. The significance of these effects is determined largely by the 
location, density, and distribution of roads across the landscape (Hourdequin, 2000). 
Generally roads have negative effects on the biotic integrity in both terrestrial and aquatic 
ecosystems and these effects can be classified under various categories (Trombulak and 
Frissell, 2000): increased mortality from road construction and vehicle collisions; modification 
of animal behaviour, particularly movement patterns; alteration of the physical environment; 
and chemical environment; spread of exotic species; and increased alteration and use of 
habitats by humans. 
 
Impact 3.1: Increased Dust Levels 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.1.3, no. vi, impact 3.1). 
 
Significance Statement 
 
The duration of the operational phase impacts will be medium term. The extent is considered 
to be limited to the study area and the severity of the impact is expected to be moderate 
should mitigation measures not be employed, and will remain moderate if mitigation 
measures are adhered to. As a result the impact is considered to be MODERATE without 
mitigation and LOW with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial 
Scale 

Severity of 
Impact 

Without Mitigation Medium term Study Area Moderate Definite MODERATE 

With Mitigation Medium term Localised Moderate Probable LOW 

 
Impact 3.2: Noise Pollution 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.1.3, no. vi, impact 3.2). 
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Significance Statement 
 
The duration of the operational phase impacts will be medium term. The extent is considered 
to be limited to the study area and the severity of the impact is expected to be severe should 
mitigation measures not be employed, and will be reduced to moderate if mitigation 
measures are adhered to. As a result the impact is considered to be LOW without mitigation 
and will remain LOW with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without Mitigation Medium term Study Area Severe Definite LOW 

With Mitigation Medium term Study Area Moderate Definite LOW 

 
Impact 3.3: Pollution and Contamination 
 
Cause and Comment 
 
Many faunal groups are sensitive to pollutants. Lead concentrations are higher in small 
terrestrial mammals collected alongside roads than in bats caught in the same areas (Clark, 
1979). Frog diversity in ponds affected by pollution from road run-off is depressed (Hecnar 
and Mcloskey, 1996) and the accumulation of herbicides and their residues in adjacent 
wetlands can lead to developmental abnormalities in tadpoles and metamorphosing froglets 
(Osano et al., 2002) and also masculinization of female frogs (Dalton, 2002).  
 
Pollution may result from periodic accidents, or from a slow, ongoing contamination. 
Operation of the mine particularly in relation to the use of inflammable liquids such as diesel 
will probably result in periodic accidents. Heavy vehicle traffic is also associated with 
increased local pollution resulting from exhaust fumes, oil spillage and accumulation of 
rubber compounds from tyre wear. These pollutants can cause localised impacts. Sensitive 
wetlands or patches of threatened vegetation may need protection from road surface water 
run-off containing such pollutants and the application of herbicides to control plant growth 
alongside roads and around buildings should be monitored.  
 
Mitigation and Management 
 

 Storage facilities for chemicals, particularly diesel, should not be situated in regions 
subject to flooding. 

 They should be bunded so that in the event of spillage their contents run immediately 
into large catchments for decontamination. 

 The use of insecticides and herbicides should be closely monitored and dosages and 
application detailed in the EMP. 

 A waste management plan must be developed and all recommendations contained in 
the plan must be adhered to. 

 
Significance Statement 
 
The duration of the operational phase impacts will be medium term. The extent is considered 
to be limited to the study area and the severity of the impact is expected to be moderate 
should mitigation measures not be employed, and will remain moderate if mitigation 
measures are adhered to. As a result the impact is considered to be MODERATE without 
mitigation and will remain LOW with mitigation.  
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 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

With 
Mitigation 

Medium term Localised Moderate Probable LOW 

 
Issue 4: Impacts from product transport and increased vehicle movements in the area 
 
Impact 4.1: Threats to Animal Movements 
 
Cause and Comment 
 
Linear developments, such as access roads and above-surface pipelines, disrupt the 
movement of species within their normal home ranges or the seasonal movements of 
migratory species. Habitat fragmentation may require species to make long movements 
between patches of suitable habitat in search of mates, breeding sites or food. At such times 
they may suffer increased mortality, either directly by road vehicles, or from their natural 
predators due to increased exposure.  
 
Reptiles and amphibians do not undertake long distance migrations, but both groups may 
undertake short seasonal movements. Many snakes undertake movements between winter 
hibernation sites and their summer foraging areas. Amphibians are known to experience the 
highest levels of mortalities associated with the presence of roads among vertebrates (Glinta 
et al. 2007). This is mainly attributed to en masse seasonal migrations to and from their 
breeding sites. Some amphibians, particularly toads, are explosive breeders, and move en 
masse to the breeding ponds. At such times they may suffer heavy casualties whilst crossing 
roads.  
 
Impacts on animal movements will be significant for all faunal groups. For amphibians this 
impact will be greatest where the road runs adjacent to wetlands suitable for breeding. It is 
an impact of high probability that will be negative due to increased mortality. It will be 
localised and occur over the long-term. 
 
Mitigation and Management 
 

 Mitigation depends firstly on ongoing assessment of the significance of animal road 
mortalities, levels of which should be monitored during the construction and 
operational phases.  

 The design of project infrastructure and transport linkages should avoid where 
possible sensitive habitat corridors, e.g. drainage lines and temporary wetlands.  

 Road designs should incorporate, where possible, underpasses and culverts that 
allow the movement of animals. This is of particular importance along drainage lines, 
which form natural corridors for faunal movements. 

 Where possible the road traffic on site should be limited after dark, as much of the 
terrestrial fauna is nocturnal, e.g. bats, most snakes, small rodents, amphibians, etc. 
Or lower speeds limits must be enforced at night-time on site. These 
recommendations will help reduce night driving impacts. Limit the transport of 
product from and to site at night-time as far as possible on the main provincial road, 
as this will dramatically reduce the impact on all faunal groups. 

 Vehicle speed on site should be limited to the lowest possible, and should not exceed 
40km/h. 
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 Drivers should be educated regarding their role in impacting on animals and the need 
to minimize collisions with animals at all times.   

 
Significance Statement 
 
The duration of the operational phase impacts will be long term. The extent is considered to 
be limited to be regional and the severity of the impact is expected to be severe should 
mitigation measures not be employed, and will be reduced to moderate if mitigation 
measures are adhered to. As a result the impact is considered to be HIGH without mitigation 
and will remain MODERATE with mitigation.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Long term Regional Severe Definite HIGH 

With 
Mitigation 

Medium term Study Area Moderate Probable MODERATE 

 
vii. Visual impacts 
 
Impact 1: Impact of introducing highly visible mine infrastructure into a rural, 
undeveloped landscape. 
 
Cause and Comment 
 
The relatively large buildings with straight edges and smooth surfaces are likely to stand out 
in contrast to the surrounding, undeveloped nature of the area. The passage of large 
vehicles and the influx of people associated with the mine will have an impact on the sense 
of remoteness of the region. Dust from mining activity is likely to increase the severity of the 
visual impact.  
 
The landscape is mildly transformed by agricultural activities, but by South African 
standards, is very remote and rural, with limited infrastructure development. Telephone lines 
run to most farms, but none are connected to the Eskom grid. The nearby Namaqua Park is 
valued by tourists as a remote and calm getaway destination, with campsites available along 
the coast, and as a destination during the flower season. As such, this area can be 
considered rather sensitive to the development of such a mine. 
 
Mitigation and Management 
 
The following mitigation measures are proposed: 
 

 Maintain as much natural vegetation as possible between the mine buildings and the 
edge of the mine area. 

 Non-reflective paint should be used on all buildings and roofs of buildings. 
Galvanised steel structures should be darkened to prevent glare. 

 Rehabilitate areas that have been cleared of vegetation during the construction 
phase. 

 Treat roads to reduce dust emissions.  

 Light fixtures installed should not spill light beyond the mine area, where they are 
needed for 24 hour mine operation. Direct the light beams downwards, and use 
blinds as necessary.  
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 Use timer switches or motion detectors to provide light in areas where light is not 
needed continuously. 

 
Significance Statement 
 
The duration of the impact will be Permanent. The extent is Study Area due to the visibility 
and size of the project. The severity of the impact is expected to be MODERATE since the 
landscape has a moderate sensitivity to the development type. The likelihood of surrounding 
farmers and the National Park being negatively impacted by dust generation and bright 
lighting is May occur if mitigation measures are not employed. If mitigation measures are 
employed, the effect of these impacts will be reduced to Unlikely.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Moderate May occur MODERATE 

With 
Mitigation 

Permanent Study Area Moderate Unlikely LOW 

 
Impact 2: Impact of mine operation in light of the Department of Environmental 
Affairs’ Strategy on Buffer Zones for National Parks  
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.1.3, no. vii, impact 2). 
 

 9.1.5 Impacts that may result from the decommissioning phase 
 

i. Impacts on topography and geology 
 
Rehabilitation and therefore backfilling and sloping will be undertaken progressively and 
therefore minimal disturbance will occur during the decommissioning of the mine. The impact 
on topography and geology is therefore negligible. 
 

ii. Impacts on soils and agriculture 
 
Issue 1: Rehabilitation of soil  
 
Impact 1.1: Incorrect or insufficient rehabilitation of soil will result in a decrease of 
agricultural ability 
 
Cause and Comment 
 
If topsoil becomes buried, or subsoil material that is less suitable for root growth remains at 
the surface, the agricultural suitability of the soil, that will become available for agriculture 
again after rehabilitation of mined and developed areas after decommissioning of the mine, 
will be reduced. 
 
Mitigation and Management 
 

 Develop and implement a Rehabilitation and Monitoring Plan to monitor rehabilitated 
areas. 

 Implement measures such as wind-breaks, swales and watering to aid the initial 
growth of primary vegetation. 
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Significance Statement 
 
The duration of the impact will be short term. The extent is the study area. The severity of 
the impact is expected to be moderate and the overall significance LOW. With the 
implementation of mitigation measures the impact will remain of LOW significance.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short term Study Area Moderate  Definite LOW 

With 
Mitigation 

Short term Study Area  Slight Unlikely  LOW 

 
iii. Impacts on surface and groundwater resources 

 
Impact 1: Impacts on groundwater of the tailings storage facility and backfill 
 
Cause and Comment 
 
Seawater will be used for mineral processing, and as a result tailings used to backfill mining 
voids will contain a significant volume of saline seawater. Seepage of seawater from backfill 
and from the tailings storage facility down to the groundwater table will cause elevated TDS 
levels in the already brackish groundwater, which may render it unfit for stockwatering, which 
is currently the predominant use for groundwater in the area. The results of groundwater 
modelling indicate that the potential plume of saline seepage from backfill and the TSF will 
continue to be mobile for many years after the cessation of mining, and that the TDS levels 
in some locations in the southern half of the Roode Heuvel block (an area of about 30km2) 
and for about 750m westward of its boundary, will rise to levels well above 13 000mg/l, 
which is considered unsuitable for animal consumption. 
 
The severity of the impacts is assessed on the assumption that, after completion of mining, 
the land will be returned to agriculture, meaning that groundwater will be required for 
stockwatering as soon as the mined areas have been rehabilitated and revegetated. 
However, in this context it must be borne in mind that the vegetation specialist assessment 
recommends that, in order to address the prevailing effects of overgrazing, stock should not 
be reintroduced until the vegetation is properly established, and then re-introduced at 
reduced, more sustainable levels. 
 
Given that the groundwater model predicts that salinities in much of the mining area will 
show increased levels, sufficient to preclude safe stockwatering, only between about 5 and 
40 years after the end of mining, the necessity for and nature of mitigation measures will 
need to be reviewed as mining proceeds, and as mine closure approaches and negotiations 
begin for the return of the land to some form of post-mining activity. 
 
Mitigation and Management 
 

 Recover seawater from tailings via sumps in paddocks and recycle as process water. 

 Optimise the use of slimes mixed with coarser material (co-disposal) to reduce the 
rate of infiltration and seepage. 

 Continuously monitor the salinity of the groundwater in and around the mining area to 
confirm or otherwise the results of modelling, and continuously update the model to 
take account of the monitoring results and data from the weather station. 



Kamiesberg Project Final Environmental Impact Assessment Report 

EOH Coastal & Environmental Services  322                                      Kamiesberg Project, Namaqualand 

 If necessary, concomitant with the chosen form of post-mining land use, provide 
alternative sources of water for stockwatering if salinity levels exceed levels 
appropriate for animal consumption. New boreholes may need to be established 
outside the mining area to the east and west, and also on the south side of the 
Groenrivier. 

 
Significance Statement 
 
If the land is to be returned to stock grazing after mining the impact will be permanent, 
confined to the study area, very severe, and will probably occur: the overall significance will 
be HIGH negative. 
 
Successful mitigation will reduce the severity to moderate and the likelihood of occurrence to 
possible: the overall significance will be reduced to MODERATE negative. 
 
If the land is not to be used for stock grazing the impacts will be negligible. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Study Area Very Severe Probable HIGH 

With 
Mitigation 

Permanent Study Area Moderate Possible LOW 

 
Impact 2: Impacts on surface water of the tailings storage facility and backfill 
 
Cause and Comment 
 
Groundwater modelling indicates that the saline plume from the TSF and backfilling will 
reach the northern side of the Groenrivier valley where it borders the southern extent of 
Roode Heuvel about 10 to 20 years after mine closure, and that TDS levels in groundwater 
in the immediate vicinity of the river may increase to 15 000 - 20 000 mg/l. The saline plume 
is expected to pass beneath the bed of the river channel at around Year 80 (that is, about 60 
years after mine closure). The model indicates that the plume will pass beneath the channel, 
and there will be no net change in groundwater level. The plume will not contribute to flow in 
the river channel and thence seawards to the estuary. The possibility of ground water levels 
rising sufficient for the saline plume to contribute to river flow, either as a result of mining or 
as a result of external influences such as climate change is considered to be extremely 
unlikely. Even if hydrological connectivity between the seepage plume and the river channel 
did occur the lower estuarine lagoon is characteristically hypersaline, with a TDS of around 
200 000 mg/l, an order of magnitude higher than the plume. This, together with indications of 
active sulphate reduction, anoxia and methanogenesis suggest that there will be no 
significant effect on ecological functioning. Post-mining groundwater TDS levels to the south 
of the mining area, on the other hand, will peak at approximately 24 000 mg/l. and minor flux 
of such water to the estuarine system, either via river conveyance or groundwater discharge, 
both of which are confirmed to be improbable, would therefore be unlikely to significantly 
influence the baseline conditions of the estuarine system. In addition the spring at the head 
of the estuary lies some 8km downstream at the closest approach of the plume, and 
extensive mixing and dilution will occur. No water quality impacts on the Groenrivier related 
to backfilling or the TSF are anticipated.  
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Mitigation and Management 

 Mitigation measures proposed for Impact 1 may result in a reduction of salinity levels 
of around 5 000 mg/l. 

 Having established a pre-mining baseline of the salinity levels in the estuary (SWS 
2015), the general biological state of the estuary should be established and 
monitored at regular intervals thereafter.  

 
Significance Statement 
 
The low probability of the saline seepage from the TSF and backfill contributing to the flow 
regime of the river and entering the estuary, and the comparative salinities of the seepage 
(relatively lower) and the water of the lagoon (relatively higher) indicates that, even if the 
impact did occur, and although it would to all intents and purposes be permanent, it would be 
localised, with slight severity, and with an overall significance of LOW negative. No 
mitigation measures are required, but measures recommended (Impact 1) to reduce the 
salinity of the seepage would also serve to further mitigate this already low impact.  
 

 Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Permanent Local Slight Unlikely LOW 

With 
Mitigation 

Permanent Local Slight Unlikely LOW 

 
iv. Impacts on the marine environment 

 
It is anticipated that impacts 2, 3 and 4 outlined in the construction phase (Section 9.1.3 no. 
iv) are likely to be repeated during the decommissioning phase. The same mitigation 
procedures should be adhered to in order to mitigate as far as possible for any of the 
impacts discussed previously. 
 

v. Impacts on flora 
 
The decommissioning of the project could have a positive impact on the natural vegetation in 
the mining area, if the areas are restored to a near-natural state.  
 
However, rehabilitating disturbed areas to a natural or near-natural condition may not meet 
the livelihood requirements of the project-affected communities, whose needs may be better 
served by allowing the area to be used for small stock grazing. In this case the 
decommissioning phase will probably result in a net loss of plant diversity, as natural 
vegetation will be altered by mining, followed by rehabilitation and grazing (further altering 
the natural species composition in favour of less palatable species), and thus this would be 
considered to be a negative ecological impact.  

It is strongly recommended that livestock not be introduced into the mined and rehabilitated 
areas for at least ten years after initial rehabilitation has been completed on the last block to 
be mined. Removal of livestock will dramatically improve rehabilitation by allowing flowering 
and seed set for the more palatable species. It is recommended that the area be stocked 
with limited numbers of range appropriate game, and the possibility of tourist 
accommodation could be explored.  
 
 
 



Kamiesberg Project Final Environmental Impact Assessment Report 

EOH Coastal & Environmental Services  324                                      Kamiesberg Project, Namaqualand 

vi. Impacts on fauna 
 
Issue 1: General Decommissioning Impacts on Fauna 
 
A variety of impacts are likely to result from the decommissioning of the various components 
of the mine. General decommissioning operations (e.g. transport, fuel dumps, administration 
facilities, etc.) may cause chemical pollution, raise dust levels, increase noise and light levels 
and lead to changes in water hydrodynamics and fire regimes.  
 
Impact 1.1: Increased Dust Levels 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.1.3, no. vi, impact 3.1). 
 
Significance Statement 
 
The duration of the impact will be short term. The extent is the study area. The severity of 
the impact is expected to be slight and the overall significance LOW. With the 
implementation of mitigation measures the impact will remain of LOW significance.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Short term Study Area Slight Definite LOW 

With 
Mitigation 

Short term Localised Slight Probable LOW 

 
Impact 1.2: Pollution and Contamination 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.1.3, no. vi, impact 3.3). 
 
Impact 1.3: Noise Pollution 
 
This impact is considered to be the same for the operational phase as listed above for the 
construction phase (Section 9.1.3, no. vi, impact 3.2). 
 
Significance Statement 
 
The duration of the impact will be medium term. The extent is the study area. The severity of 
the impact is expected to be severe and the overall significance MODERATE. With the 
implementation of mitigation measures the impact will remain of MODERATE significance.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Without 
Mitigation 

Medium term Study Area Severe Definite MODERATE 

With 
Mitigation 

Medium term Study Area Moderate Definite MODERATE 

 
vii. Visual impacts 
 
This impact is considered to be the same for the construction phase as listed above for the 


